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 بِسْمِ اللَّـهِ الرَّحْمَـٰنِ الرَّحِيمِ 
In The Name of Allah  

The most Gracious, The Most Merciful 
 
 
 

﴿ وَقُلِ اعْمَلُوا فَسَيَرَى َّللاَُّ عَمَلَكُمْ وَرَسُولُهُ وَالْمُؤْمِنُونَ ۖ وَسَتُرَدُّونَ إِلَىٰ عَالِمِ الْغَيْبِ وَالشَّهَادَةِ فَيُنَب ِئُكُمْ بِمَا كُنْتُمْ تَعْمَلُونَ﴾ 
 )التوبة-105(

 

And say: "Work (righteousness): Soon will Allah observe your work, and His Messenger, and the Believers: Soon you will be 
brought back to the knower of what is hidden and what is open: then will He show you the truth of all that you did."  

(105 At-Taubah)  
 

 

 صدَقَ هللا العَظِيم
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FOREWORD    

This Report presents the findings of the Oman National Health Survey of Non-
Communicable Diseases (NCD) Risk Factors 2017 (STEPS). The survey is the largest 
nationally representative NCD survey to collect comprehensive information on risk 
factors for NCDs.  

Consistent with the global trend, the Sultanate of Oman is also experiencing an 
epidemiological transition in its diseases burden from infectious to non-communicable 
conditions resulting in a double burden of disease. NCDs have currently become a 
major public health concern with significant social and economic implications in terms 
of health care-needs, lost productivity and premature death. NCDs are thus a serious 
setback to our attainment of social, health and economic targets if no proper 
interventions are put in place. This summary provides the very essential information to 
inform policy geared towards halting and reversing this burden of non-communicable 
diseases. 

The survey gives a brief summary of the burden of NCD in Oman. It includes indicators of NCD diseases and their risk factors, 
among Omani & non-Omani adults aged 18 years and above, which will serve as an evidence base to strengthen NCD 
prevention and control initiatives in the country. It will also serve as a reliable and valid reference source for policymakers, 
stakeholders, public health professionals, and others concerned with NCD control in Oman. 

Implementing the National Health Survey of Non-Communicable Diseases Risk Factors required wide stakeholder 
engagement, in-depth literature review and dedication from the whole team that undertook the planning and implementation 
phases of the survey. The hard work and determination of the central and field teams in each governorate additionally 
allowed this vital activity to run smoothly to completion. We owe each of them our sincere appreciation. The Ministry of 
Health is also grateful to the World Health Organization as well as other institutions in Oman for their technical assistance.  

The survey results demonstrate the huge challenge that NCDs present to our nation and serves as a call to action for all the 
multi-sectoral stakeholders to partner with the Ministry of Health towards halting and reversing the burden of NCDs. The 
survey results also have a number of implications for policy considerations in the form of intensifying health promotion and 
health education with the aim of: 1) increasing citizens’ engagement with introducing positive changes to their lifestyles; 2) 
enhancing participation in screening programs for chronic diseases, such as diabetes, hypertension and cholesterol; 3) 
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improving communication between healthcare providers and beneficiaries; 4) developing strategies for detecting new cases of  
chronic diseases and managing uncontrolled cases; and 5) enhancing  inter-sectoral collaboration particularly to address 
smoking related issues. That said, the survey findings have also raised certain key questions which call for further research.  

A very special thank you goes to my colleagues in the Centre of Studies & Research who worked tirelessly from the beginning 
till now to present the final indicators of the survey in the form of this report. A survey of such magnitude would definitely 
have some limitations and we take responsibility for any shortcomings or unforeseen errors, which may have occurred in spite 
of our best efforts.  Careful planning, hard work, and sincere efforts of more than five years has taken us to this stage and we 
consider it worthy when the ultimate goal is to serve the people of Oman by determining the burden of the NCDs that will 
help to identify ways to mitigate the problem. 

Finally, it gives me great pleasure to extend my deepest appreciation to each and every one who has participated in this 
national level research. The NCD Survey in Oman has generated crucial information which is presented to us here within this 
main report. 

  

HH..EE..  DDrr  AAhhmmeedd  bbiinn  MMoohhaammmmeedd  AAll--SSaaiiddii  
TThhee  MMiinniisstteerr  ooff  HHeeaalltthh  
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EXECUTIVE SUMMARY 

 

Situation of non-communicable diseases worldwide 

Non-Communicable Diseases (NCDs) represent a major 
public health and broader societal problem, causing 71% (or 
around 41 million) of deaths, a third of them premature, 
worldwide every year incurring high costs in health 
expenditures, absenteeism and loss of years of productive life 
(1). The 4 sub-groups of NCDs that account for over 80% of 
all premature NCD deaths are cardiovascular diseases, 
cancers, chronic respiratory diseases, and diabetes. World 
Health Organization (WHO) predicted that there would  be 
2.4 million deaths from NCDs in the high, middle and low-
income countries of the WHO Eastern Mediterranean Region 
by 2025 (2).   

Tobacco use, physical inactivity, unhealthy diet, and the 
harmful use of alcohol are all modifiable behavioural risk 
factors that increase the risk of dying from an NCD. Tobacco 
use is the most important risk factor for cancer and is 
responsible for approximately 22% of cancer deaths and 10% 
of all cardiovascular diseases (4). Globally, around 23% of 
adults above 18 years were found to be insufficiently 
physically active with an alarming prevalence of 81% among 
adolescents (11-17 years of age) (5). Also, approximately 1.7 
million (2.8%) of deaths worldwide are attributable to low 
fruit and vegetable consumption. 

The other risk factors known as metabolic or biological risk 
factors include raised blood pressure, overweight/obesity, 
hyperglycaemia (high blood glucose), and hyperlipidaemia 
(high levels of fat in the blood) also increase the risk of NCD. 
Raised blood pressure has been shown to be related to the 
risk for stroke and coronary heart disease; 18% of deaths 
from these diseases are related to high blood pressure. Once 
high blood pressure develops, it often requires expensive, 
lifelong treatment with medicines. Overweight and obesity, 

which lead to adverse metabolic effects, is dramatically on 
the rise in low- and middle-income countries. Raised blood 
glucose may lead to diabetes which is the leading cause of 
renal failure, visual impairment and blindness. The Eastern 
Mediterranean Region currently has the highest prevalence 
of diabetes in the world (6). Raised total cholesterol, with a 
global prevalence of 39%, is a major cause of disease burden 
in both the developed and developing world as a risk factor 
for ischemic heart disease and stroke (7). However, all risk 
factors are modifiable and can become targets of many well-
known and cost-effective public health and health care 
interventions. 

 

Situation in the Sultanate of Oman 

The population of Oman is aging and the disease profile is 
showing a predominance of NCDs, which require specific 
approaches for prevention and control. Globalization and 
rapid urbanization have contributed to the rapid rise of 
disability and premature death from NCDs. This rise is a 
result of the global epidemic of risk factors among 
populations including smoking, unhealthy diet, use of 
alcohol, and physical inactivity. 

In Oman, NCDs cause 72% of total deaths and 18% of these 
deaths occur prematurely amongst people between the ages 
of 30 and 70 years. This means that nearly one of every five 
adult dies from NCDs before they should (8). As a result, 
Oman showed great commitment for the control and 
management of NCDs and their related risks as evidenced by 
the development and implementation of various health 
strategies, policies and programmes to address them. In spite 
of recent progress in addressing NCD and their risk factors, 
recent information indicates that an important fraction of 
Omani adults still have insufficient intake of fruits and 
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vegetables in their diet, 40% are physically inactive and one 
in seven Omani men use tobacco. More than 40% of adult 
Omanis have hypertension and 12% have been diagnosed 
with diabetes (9). 

 

Rationale and justification of this survey 

Existing evidence has shown that the NCD epidemic could be 
reduced by controlling the four main behavioural risk factors 
for NCD: tobacco use, physical inactivity, harmful use of 
alcohol, and unhealthy diet. This evidence has been used to 
design and develop the Global Action Plan (GAP) and its 
comprehensive Global Monitoring Framework (GMF) for the 
prevention and control of NCDs, including 9 targets and 25 
indicators (10). Availability and use of integrated, regular and 
quality information to assess progress is essential for the 
implementation of public health and health care policies and 
programmes is essential. 

Limited and fragmented data are available on the prevalence 
of risk factors for NCDs from previous surveys conducted in 
the past in the Sultanate of Oman. There was a need for 
comprehensive, up-to-date and internationally comparable 
data on NCD risk factors in order to evaluate the 
effectiveness of ongoing public health policies and to develop 
further NCD prevention and control interventions. Thus, this  
health survey was conducted, in accordance with WHO 
STEPS methodology, to provide comparable and reliable 
information on the prevalence of diseases and risk factors for 
NCDs. 

Furthermore, the WHO STEP-wise approach to surveillance 
survey is an important tool for estimating the prevalence of 
NCD risk factors and it provides the necessary evidence for 
an NCD epidemiological surveillance system. Oman has had 
previous experience with the implementation of the National 
Health Survey (NHS) 2000 and Oman World Health Survey 
(OWHS) 2008. However, the aim today is also to establish 
the survey as baseline and part of the NCD monitoring and 
surveillance system in Oman. The Oman Non-Communicable 

Diseases (NCD) Risk Factors 2017 has significant potential 
for identifying important modifiable risk factors of NCDs and 
can serve as a driver for policy and practice. 

 

Objectives 

General objectives 

• To provide evidence-based up-to-date, extensive and 
reliable base-line data on the major preventable NCDs 
and their behavioural and biological risk factors in the 
Sultanate of Oman. 

• To provide an approach and structure, for establishing 
an efficient surveillance system to collect data on the 
prevalence and known risk factors of NCDs, for 
planning, implementation and evaluation as well as 
preventive and curative interventions and doing 
research on NCDs and their risk factors. 

 

Specific objectives  

• To determine the national population prevalence of the 
key risk factors of NCDs in Sultanate of Oman,  

• To assess the prevalence and extent of unhealthy 
lifestyle leading to such diseases, including physical 
inactivity, harmful alcohol consumption, tobacco 
smoking and unhealthy diet. 

• To determine the distribution and association patterns 
of these risk factors of NCDs across age groups, 
gender, geographic location (governorates) and 
reported use of health services. 
 

Survey design and methods 

A national cross‐sectional population‐based survey was 
conducted covering the representative sample of the 
Sultanate of Oman based on the WHO Stepwise approach to 
Surveillance (STEPS) of NCD risk factors (1), comprising the 
following aspects:  
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• Step 1: This consisted of face-to-face interviews using 
advanced standardized nation-specific version of the 
STEPS questionnaire and locally-adapted show cards 
to facilitate the understanding and operationalization 
of some questions. Socio-demographic characteristics, 
key behavioural risk factors, lifestyles, eye and ear 
health, and history of chronic diseases. 

• Step 2: This involved physical measurements (e.g., 
weight, height, waist, hip circumference), and 
determination of blood pressure, heart rate, and vision 
function to investigate biological risk factors such as 
hypertension, overweight, obesity and vision issues. 

• Step 3: This aimed at determinations of biochemical 
markers levels (e.g., fasting capillary blood for glucose 
and lipid profile, and non-fasting urinary samples for 
sodium and creatinine) to identify 
hypercholesterolemia, hyperglycaemia and sodium 
intake per day. 
 

Results 

The multi-stage stratified cluster household survey was 
designed to be nationally representative of the population of 
Oman, and involved 9053 persons 18 years and over, of 
which 6833 agreed to participate. The survey included 
integrated information about main NCD and emphasizing 
their risk factors, namely tobacco use, alcohol consumption, 
unhealthy diet, insufficient physical activity, overweight and 
obesity, high blood pressure, blood glucose, cholesterol and 
other lipids, medical history and contact and use of health 
services, aiming to determine their prevalence, distribution 
patterns, diagnoses and management. 

Results showed a prevalence of current tobacco smoking of 
8%, mostly daily, male, non-Omani smokers, who consume 
mainly manufactured cigarettes. Average age of smoking 
initiation was 21 years, with mean duration of 18 years. About 
fifty per cent of daily smokers consumed 10 or more 
cigarettes, indicating they are heavily engaged and exposed. 
Also, one of six persons was exposed at home to second-hand 

smoking, while at work one of ten was. Smokeless tobacco 
accounts for 1% of current smokers in Oman. On the positive 
side, half of current smokers attempted to cease smoking and 
only one in five received health professional’s advice. 
Moreover, when compared to the 2008 OWHS, the current 
prevalence remained constant, while age of initiation of 
smoking was delayed for a year and the number of 
manufactured cigarettes decreased by 43%, jointly 
representing an important country achievement.   

The current prevalence of alcohol consumption of less than 
2% was very low in the survey population, likely reflecting 
adherence to and practice of Islam. Current drinkers tended 
to be non-Omani, men, aged 30 to 59 years. Current drinkers 
reported an average of 3.3 maximum drinks in an occasion in 
the past 30 days, which is half of the binge (heavy) amount of 
six or more. As with tobacco use, one quarter of drinkers 
reported stopping drinking for health reasons, either effects 
or for professional advice. There was basically no prevalence 
change compared to the 2008 OWHS. 

Regarding diet, 61% of participants failed to meet the WHO 
recommendations of eating “five servings of fruit and/or 
vegetables per day”, although this is lower than the 2008 
OWHS reported. Average consumption of fruits and/or 
vegetables was 4.8 servings per day which was not far from 
the 5/day target. The situation with salt intake is more 
concerning as urine spot test revealed an estimated mean 
population daily intake of 8.5 grams per day, a figure that is 
nearly twice the maximum WHO recommendation of 5 
g/day. In addition, nearly 25% of survey participants 
reported adding salt to food frequently, one half added salt 
during food preparation and around 20% indicated eating 
processed food high in salt. Participants were also concerned 
about health effects of high salt intake but were unaware of 
their intake behaviour and thought seldom about alternative 
strategies to reduce intake. Regarding oil or fat used for 
cooking, four out of five mentioned vegetable oil and less 
than 5% used butter, lard or margarine. Analysis of  a 569-
person subsample, which included  a more robust 24-hour 
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urinary excretion exam for salt, creatinine and potassium 
analyses confirmed these results. 

WHO recommends to exercise 150 minutes of moderate or 
vigorous physical activity weekly. The prevalence of 
insufficient weekly physical activity in the survey accounted 
for nearly 40%, a figure that was similar to that reported in 
the 2008 OWHS. Most reported physical activity was related 
to work, involving two thirds of the time; one fifth more was 
dedicated to transport and one sixth more to leisure. Omani 
respondents, women, older age groups, and those without 
formal education tended to lag behind on several aspects of 
physical activity. 

The prevalence of self-reported hypertension in the survey 
was around one in ten participants, or 12% higher than the 
figure the 2008 OWHS reported, while 32% of the 
respondents have raised blood pressure. Notably for its 
health importance, less than 20% of participants had never 
undergone a measurement to determine their blood pressure, 
most of them younger than 50 years. Three quarters of those 
with diagnosis have been detected within a year, one third of 
them aged less than 50 years. Four of five persons with 
diagnosis had received treatment for high blood pressure, 
only 13% were treated and under control, results consistent 
with the 2008 OWHS report. When considering physical 
measurement and being under medication for raised blood 
pressure, around 20% of the population had raised blood 
pressure. At age 30 years, one of six persons had already high 
blood pressure or was under medication, with prevalence 
increasing 1% per year until age 60 years, when it reached 
around 60%. Non-Omani, men and older people were 
population groups at higher risk.  

With respect to raised blood glucose, one in ten persons 
reported having a diagnosis of raised blood glucose. Two 
thirds of participants reported having been measured for 
raised blood glucose and nearly 90% of those with a 
diagnosis reported having been prescribed treatment by a 
health professional. About a third of those with treatment 
were receiving insulin, which is an indication of the 

importance of diabetes in the population. When blood 
measurements were made in the survey, more than 15% of 
people had raised blood glucose and around a third of them 
were under medication to control it. Yet, about one third of 
the population had never had their blood glucose measured 
before this survey. Given their higher prevalence levels 
found, non-Omani, women and middle-aged persons are 
targets for health promotion activities and early diagnosis 
and treatment. 

The self-reported prevalence of raised blood cholesterol in 
the survey was 8%. 61% participants reported never having 
their blood checked for raised cholesterol. Reportedly, 62% of 
those with diagnosis of high blood cholesterol sought care 
and treatment from a health professional. The prevalence of 
raised total blood cholesterol as measured in the survey 
involved a third of participants, results consistent with the 
2008 OWHS. Interestingly, about half of the participants, 
either male or female, had high blood HDL cholesterol levels, 
which would confer some protection against CVD. However , 
one in five participants had high blood triglycerides levels, 
which are a matter of concern given the status of other lipids 
and blood glucose. 

The prevalence of overweight and obesity, determined 
through the BMI, the waist circumference and the waist to 
hip ratio, was consistently high, around two thirds, 
depending on the instrument, and affecting more often 
Omani nationals, women and the adult working population. 
Overweight and obesity increased in absolute terms 13% in a 
decade since the 2008 OWHS, confirming the rapid and 
worrying rise of this health issue in Oman and elsewhere. 

Visual ability was determined as an indicator of potential 
outcome, particularly of diabetes. The prevalence for low 
vision and severe visual impairment in this survey was nearly 
5% and 1%, respectively.  

The above results show a concerning trend of multiple risk 
factors in the population, and, as a result, potentially 
clustering in individuals and increasing synergistically their 
risk of NCD. In this regard, a high prevalence of multiple (3-5 
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out of 5) risk factors of 32% was determined in the survey 
population, and already one out of five being involved at ages 
below 30 years. The prevalence may go up to half of the 
population if 4 of 8 risk factors are included. In contrast with 
such situation, less than 6% of participants had none. This 
risk situation can also be considered as an opportunity to 
advance further analyses for identifying individual risk 
profiles and sets of indicators, which would require priority 
targeting and specifically designed interventions. For 
example, men and women have similar prevalence of 
multiple NCD risk factors, however, a preliminary differential 
profile points out more to the effects of higher tobacco 
smoking, higher salt intake and higher blood pressure among 
men and to higher blood glucose and cholesterol and obesity 
among women, while all other factors are around the same 
levels. Likewise, it will be interesting to determine the 
characteristics of those with no risk factor detected and learn 
if those features can be promoted in the population.    

Related to the above topic, cardio-metabolic risk scoring 
involves assessing people 40-69 years according to the 
presence and levels of several risk factors, including current 
tobacco smoking, eating less than 5 servings of fruits and/or 
vegetables per day, being overweight (BMI ≥ 25), being 
physically inactive, and having a raised systolic ≥ 140 mmHg 
and or diastolic ≥ 90 mmHg blood pressure. The survey 
showed a prevalence of around 5% of having a 10-year ≥ 30% 
or higher probability of having a CVD event. Importantly, 
with Oman reaching the WHO target of providing treatment 
and counselling to at least 50% of those at high CVD risk 
score eligible people (WHO GMF target had been met), the 
coverage was 66%, which speaks high of the effectiveness of 
its health services. In this case, non-Omanis, men and the 
younger than 55 years age group were somewhat lagging 
behind  than other groups. 

 

 

 

Concluding remarks and recommendations 

The NCD survey has shown that the most prevalent risk 
factors in the Omani population are primarily those related 
to diet and physical activity, namely, high salt, sugar and fat 
intake. The NCD risk profile observed in the survey results on 
the type, frequency and extent of risk factors in Oman 
highlight the need to work early and intensely on the 
prevention of behavioural risk factors in the population, 
particularly with those that increase high blood pressure, 
high blood glucose and obesity, including promotion of 
healthier lifestyles in key activity settings, dietary and 
physical activity interventions. Although more specific 
approaches can be identified based on further assessment of 
diet and food, this may include, for example, changes in salt, 
sugar and fat intake both by increasing awareness and 
education on high content food products, quantities 
consumed and effects on health and also by suggesting 
reformulating of processed foods. Regarding physical 
activity, creating conditions or spaces that are suitable for 
physical activity, raising population awareness about needed 
effort and benefits, and promoting more physical activity at 
all possible times and areas, including work and among the 
youth, are potential areas for intervention and health 
improvement. 

Required health policy instruments and programme 
interventions for improving NCD and the risk factors have 
been assessed by WHO based on evidence. A list of 
alternative most cost-efficient approaches/methods (so called 
“best-buys”) to deal specifically with each risk factor has been 
developed and now being suggested for countries to explore 
and decide according to their national circumstances. To 
make decisions on them, considerations related to 
prevalence/impact, priority, political willingness, 
acceptability, costs and feasibility would need to be discussed 
with different stakeholders to agree and develop a national 
strategic plan. Likewise, given the high number of risk factors 
among a high proportion of the population, specific targeted 
health interventions for individuals, particularly for high 
blood pressure, glucose (and diabetes) and cholesterol, 



6

 

6 
 

should be considered, mostly to increase early detection, 
timely and comprehensive diagnosis, and improved health 
care management, through both ambulatory and community-
based management. Since there are differences by 
geographical areas and other population characteristics 
(women, the ageing, and non-Omani), interventions to 
improve the role of primary health care services can start 
focusing on those areas and groups.  

The Oman National Health Survey of Non-Communicable 
Diseases (NCD) Risk Factors 2017 has shown encouraging 
progress in the prevention and control of NCD and their risk 
factors in several areas. It has also revealed disproportionate 
gains among certain regions and population groups, where 
increased action based on highly-effective and low-cost 
interventions, the so called “best buys”, will be required. The 
wealth of survey report data and indicators should be stored 
into an electronic information system and managed as 
baseline to become a powerful instrument to monitor trends 
and assess changes associated with implementation of health 
policies and programmes. It is also envisaged that the 
dissemination of the report will stimulate dialogue between 
the Ministry of Health, policy-makers in different sectors and 
other stakeholders aiming to define priorities, while also 
raise awareness among different population groups to 
increase their health literacy and enhanced participation in 
self-care. 

The Oman National Non-Communicable Diseases Risk 
Factors Survey is the first largest nationally representative 
survey to collect comprehensive information on risk factors 
for NCDs, in the Sultanate of Oman. It provides essential 
information on Key NCD indicators by age group, sex and 
residence, education level and wealth quintile in some cases. 
The results of the survey are useful in informing public health 
policy and the following recommendations are proposed: 

1. There is a need to prioritize NCD prevention and control 
at both national and governorate level with multi-
sectoral governmental as well as societal support as it is 

an emerging threat to health, social and economic 
development. 

2. Sustained public awareness campaigns and interventions 
to reduce the modifiable risk factors for NCDs: tobacco 
use, unhealthy diet, physical inactivity, exposure to 
tobacco smoke, and alcohol use. 

3. Build the capacity of the health workforce while ensuring 
the availability, access, affordability and quality of safe, 
efficacious medicines and basic technologies for 
screening, diagnosis, treatment and monitoring of 
common NCDs such as hypertension and diabetes at 
primary health care. 

4. Streamline the health information systems to guarantee 
reliable, timely, complete and quality data for evidence-
based practice and decision making in NCD prevention 
and control. 

5. Establish wellness clinics in all facilities to encourage 
early detection and screening of NCDs such as diabetes, 
cervical cancer, hypertension and others as well as serve 
as sources of information for prevention and health 
promotion. 

6. Strengthen the implementation of the Framework 
Convention on Tobacco Control (FCTC) by enforcing the 
provisions of the Tobacco Control Act at both the 
national and country level. 

7. Strengthen implementation of the Oman’s National 
policy for Diet, Physical activity and Health and ensure 
continuous engagement with the agricultural sector to 
promote healthy diets and eating habits. 

8. Introduction of legislations on production, packaging 
and responsible marketing of food and drinks to reduce 
consumption of unhealthy foods. 

9. Implement the physical activity tool kit in the country to 
encourage adoption of active lifestyles and to reduce 
sedentary lifestyles. 
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10.  Integrate NCD indicators in national health surveys to 
supplement the data collected for proper planning and 
projection of NCD prevention and control. 
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1.1 Situation, trends and impact of Non-Communicable Diseases 
worldwide  

Non-Communicable Diseases (NCDs) represent a major public health and broader societal problem, causing 71% (or around 41 
million) of deaths, a third of them premature, worldwide every year and high costs in health expenditures, absenteeism and loss of 
years of productive life. The four sub-groups of NCDs that account for over 80% of all premature NCD deaths are cardiovascular 
diseases, cancers, chronic respiratory diseases, and diabetes. World Health Organization (WHO) estimated that there will be 2.4 
million deaths from NCDs in the high, middle and low-income countries of the WHO Eastern Mediterranean Region by 2025.  
Worldwide, NCDs deaths are estimated to increase by 15% between 2010 and 2020. It is therefore not surprising that several NCD-
related indicators had been included in the final list of Sustainable Development Goals (SDG) indicators adopted by the United 
Nations General Assembly in July 2017.  

1.2 NCD Risk factors 
Tobacco use, physical inactivity, unhealthy diet, and the harmful use of alcohol are all modifiable behavioural risk factors that 
increase the morbidity and also the risk of dying from an NCD. Tobacco use is the most important risk factor for cancer and is 
responsible for approximately 22% of cancer deaths and 10% of all cardiovascular diseases. Globally, around 23% of adults above 
18 years were found to be insufficiently physically active with an alarming prevalence of 81% among adolescents (11-17 years of 
age). Also, approximately 1.7 million (2.8%) of deaths worldwide are attributable to low fruit and vegetable consumption. 

The other risk factors known as metabolic risk factors include raised blood pressure, overweight/obesity, hyperglycaemia (high 
blood glucose), and hyperlipidaemia (high levels of fat in the blood) also increase the risk of NCD. Raised blood pressure has been 
shown to be related to increased risk for stroke and coronary heart disease; 18% of deaths from these diseases are related to high 
blood pressure.  Once hypertension has manifested, it often requires expensive, lifelong treatment with medicines. Overweight and 
obesity, which lead to adverse metabolic effects, is dramatically on the rise in low- and middle-income countries. Raised blood 
glucose manifests as diabetes which is a leading cause of renal failure, visual impairment including blindness, compromised 
immune status and other neurovascular complications. The Eastern Mediterranean Region currently has the highest prevalence of 
diabetes in the world. Raised total cholesterol, with a global prevalence of 39%, is a major cause of disease burden in both the 
developed and developing world as a risk factor for ischemic heart disease and stroke. 

However, all are modifiable and can become targets of many well-known and cost-effective public health and health care 
interventions. 
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1.3 Situation in Oman 
The Sultanate of Oman is located in the south-eastern corner of the Arabian Peninsula with a total area of approximately 309.5 
thousand square kilometres. The Sultanate of Oman is administratively divided into 11 governorates, which are further subdivided 
into 61 Wilayats (Districts). These governorates are: Muscat, Dhofar, Musandam, Al-Buraimi, Ad Dakhliyah, North Batinah, South 
Batinah, South Sharqiyah, North Sharqiyah, Al-Dhahirah and Al-Wusta. The Sultanate of Oman has, under the wise leadership of 
His Majesty Sultan Qaboos bin Said, made remarkable achievements in healthcare, service and delivery, particularly in the speedy 
reduction in mortality, especially childhood mortality and maternal mortality; prolongation of life expectancy and the control of 
communicable diseases. The political commitment to health development along with economic and social developments’ extensive 
coverage of health services to cover the whole country, in addition to  extensive developments in education, environment, and 
social sector had all contributed to  these achievements. However, over the past few years Oman has had to face emerging 
challenges as witnessed both by demographic changes and an epidemiological transition. The population of Oman is ageing and the 
disease profile is showing a predominance of NCDs, which require different approaches for prevention and control. Globalization 
and rapid urbanization have contributed to the rapid rise of disability and premature death from NCDs. This rise is a result of the 
global epidemic of risk factors among populations including smoking, unhealthy diet, use of alcohol, and inadequate physical 
activity. 

In Oman, NCDs cause 72% of total deaths and 18% of these deaths occur prematurely amongst people between the ages of 30 and 
70 years. This means that nearly one of every five adult dies from NCDs before they should (8).  Consequently, Oman showed great 
commitment for the control and management of NCDs and their related risks as evidenced by a number of initiations and actions: 

• Oman Health Policy for Control and Prevention of NCDs 
• Oman Health Vision 2050 including NCDs  
• Ministry of Health policies and National five-year health development plans 
• The Oman National policy for Diet, physical activity and health 
• The National Non-Communicable Diseases Screening Program 
• Operational and Management Guidelines for the National Non-Communicable Diseases Screening Program 
• The National Strategy for Cancer Control 
• Framework Convention on Tobacco Control 
• The National Guidelines for  

o Management of Diabetes  
o Asthma Control 
o Stroke 
o Management of Hypertension (OHA) 
o Management of Breast Cancer in Oman 
o Diagnosis and management of obesity 
o Healthy Food-based Diet 

• Nizwa healthy lifestyle project; Sur healthy city project  
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• Non-Governmental Organisations (NGO): Oman Cancer Association (OCA), Oman Society of Lipid and Atherosclerosis 
(OSLA), Oman Heart Association (OHA), Oman Diabetes Association (ODA), Oman Respiratory Society (ORS), Oman 
Medical Association (OMA) 

In spite of recent progress in addressing NCD and their risk factors, current existing information indicates that a large fraction of 
Omani adults still have insufficient intake of fruits and vegetables, 40% are physically inactive and one in seven Omani men use 
tobacco. Also, more than 40% of adult Omanis have hypertension and 12% have been diagnosed with diabetes. 
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2 SURVEY RATIONALE AND OBJECTIVES 
 

Existing evidence has shown that the NCD epidemic could be significantly reduced by controlling the four main behavioural risk 
factors for NCD: tobacco use, physical inactivity, harmful use of alcohol, and unhealthy diet. This evidence has been used to design 
and develop the Global Action Plan (GAP) and its comprehensive Global Monitoring Framework (GMF) for the prevention and 
control of NCDs, including 9 targets and 25 indicators. Availability and application  of integrated regular  quality information to 
assess progress resulting from the implementation of public health and health care policies and programmes is important to 
improve quality and health outcomes. In April 2016, the United Nations Interagency Task Force on the Prevention and Control of 
NCDs carried out a joint mission to Oman to support the Government of Oman in their efforts to tackle NCDs. Improving 
surveillance and monitoring has been given a top priority in the fight against NCDs at country level. 

Currently, limited and fragmented data are available on the prevalence of risk factors for NCDs from previous surveys conducted in 
the past in the Sultanate of Oman. There was a need for comprehensive, up-to-date and internationally comparable data on NCD 
diseases and their risk factors in order to evaluate the effectiveness of on-going public health policies and to develop additional 
NCD prevention and control interventions. Thus, given the NCD situation in Oman, a national health survey was conducted in 
accordance with WHO STEPS methodology that provides internationally comparable and reliable information on the prevalence of 
diseases and risk factors for NCDs in Oman.  

WHO STEPwise approach to surveillance survey (STEPS) is an important tool for estimating the prevalence of NCD risk factors 
and it provides the necessary evidence for an NCD epidemiological surveillance system. Oman has had previous experience with 
the implementation of the National Health Survey (NHS) 2000 and Oman World Health Survey (OWHS) 2008. However, the aim 
today is also to establish the survey as baseline as part of the NCD monitoring and surveillance system in Oman. This national NCD 
STEPS survey has huge potential for NCDs and can serve as a driver for developing appropriate national health policy and 
implementing effective practice. 
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To establish an NCD surveillance platform and collect baseline indicators on determinants of NCD and their risk 
factors for policy and planning purposes. 

 

 
 

 
• To provide evidence-based up-to-date, extensive and reliable base-line data on the major preventable NCDs and their 

behavioural and biological risk factors in the Sultanate of Oman. 
• To provide an approach and structure, for establishing an efficient surveillance system to collect data on the prevalence 

and known risk factors of NCDs, for planning, implementation and evaluation as well as preventive and curative 
interventions and doing research on NCDs and their risk factors. 

 

 
• To determine the national population prevalence of the key risk factors of NCDs in Sultanate of Oman,  
• To assess the prevalence and extent of unhealthy lifestyle leading to such diseases, including physical inactivity, harmful 

alcohol consumption, tobacco smoking and unhealthy diet. 
• To determine the distribution and association patterns of these risk factors of NCDs across age groups, gender, geographic 

location (governorates) and reported use of health services (e.g., diagnosis and treatment). 
 



13

  

 13   
  
 

3 MATERIALS AND METHODS 
 

A national cross‐sectional population-based survey was conducted using a representative sample of the Sultanate of Oman based 
on the WHO Stepwise approach to Surveillance (STEPS) of NCD risk factors, comprising the following aspects:  

• Step 1: This consisted of face-to-face interviews using advanced standardized nation-specific version of the STEPS 
questionnaire and locally-adapted show cards to facilitate the understanding and operationalization of some questions. 
Socio-demographic characteristics, key behavioural risk factors, lifestyles, eye and ear health, history of chronic diseases. 

• Step 2: This involved physical measurements (e.g., weight, height, waist, hip circumference), and determination of blood 
pressure, heart rate, and vision function to investigate biological risk factors such as hypertension, overweight, obesity, and 
vision issues. 

• Step 3: This aimed at determinations of biochemical markers levels (e.g., fasting capillary blood for glucose and lipid 
profile, and non-fasting urinary samples for sodium and creatinine) to identify hypercholesterolemia, hyperglycaemia, and 
sodium intake. 

 
• Target Population: The population of interest was all non-institutionalized persons, which included all men and women 

18 years of age or older (Omani & non-Omani) who reside in the country.  
 

• Inclusion population: The target population includes all persons who consider the country to be their usual place of 
residence. This definition comprises those individuals residing in the country even though they may not be considered a 
citizen of the country. 
 

• Exclusion population: Those household members who were younger than 18 years of age; persons who have cognitive 
impairment that hampered understanding the questions to provide clear feedback; visitors (tourists) to the country; and, 
institutionalized people or those who indicated their usual place of residence was a military base, labour camps or group 
quarters, were excluded from the survey.  
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For the 2010 National census, the whole of the Sultanate of Oman was divided into 15,077 census blocks. A census block was 
defined as a collection of units (residential units), which includes 60 units or less, and it could involve one or more enumeration 
areas. The census block is the smallest unit of field work for census data collectors. A total of 399,274 households1 were identified 
in these blocks (260,120 Omani and 139,154 non-Omani). Households for Omanis and non-Omanis could not be differentiated 
unless physically visited as they lived closely together and there were no specific places (blocks) for non-Omani. The number of 
blocks and households in each governorate was provided in the table below according to the National Census of 2010 by the 
National Centre for Statistics and Information (NCSI). The same census Block was updated and used in this NCD Risk Factor 
Survey also and is as shown in Table 1.  

Table 1: Number of blocks and households by governorate comprising the sampling frame for Oman NCD risk factors survey, 2017 

Governorate Number of blocks Number of Omani households 

Muscat 3514 62299 

Dhofar 1768 17926 

Ad Dakhiliyah 1712 34611 

North Sharqiyah 1173 20044 

South Sharqiyah 1097 22455 

North Batinah 2248 47193 

South Batinah 1335 29355 

Al-Dhahirah 884 14386 

Al-Buraimi 531 5939 

Musandam 513 3216 

Al-Wusta 302 2696 

Total 15077 260120 

 
1 A “Household (HH)” was defined as “either a one-person household, defined as an arrangement in which one person makes provision for his or 
her own food or other essentials for living without combining with any other person to form part of multi-person household or a multi-person 
household, defined as a group of two or more persons both related and unrelated living together who make common provision for food or other 
essentials for living”. 
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3.3.1 Mapping and listing update 
Two persons were appointed and trained to perform the mapping and listing operation for each governorate by using 2010 census 
maps from the NCSI .  Personnel visited selected blocks to update maps that depicted all the households within the selected block 
and update the list of households within those blocks, including additional information (e.g., house number - Name of household 
head – nationality – language – description as needed). 

 

 
A multi-stage stratified cluster sampling was designed to select 9053 eligible subjects. Stratification was made on two factors: 
governorate and nationality (Omani and Non-Omani). The sample was drawn from the 2010 census block area (clusters). An 
equal size sample (cluster) was systematically randomly selected from each governorate. Selected clusters (blocks) had to be 
updated before the households were selected for survey (see previous section). 

 

3.4.1 Rationale for preferring equal sample selection rather than proportional to 
population size 

1. To get the desired precision and estimates of overall results and figures for each governorate. 

2. Proportional allocation would have resulted in a very small sample in a small governorate e.g., Al-Wusta with low 
precision in the estimate. 

3. Equal sampling allowed high precision in individual stratum.   

4. The experience from previous surveys in Oman. The lowest response rate was in Muscat governorate and one third of 
population live in Muscat so if proportional selection was used this would have directly affected the overall response rate. 

In the first stage, all governorates in the Sultanate of Oman (11 governorates) were selected. In the second stage, census blocks 
(PSU) were stratified based on geographical location, 550 clusters, from all over the Sultanate of Oman (50 from each governorate) 
using systematic random sampling (Secondary Sampling Units (SSU)). In the third stage: [Tertiary Sampling Unit (TSU)], the 
following was considered: 

i) The households in each cluster were listed within each governorate i.e., households from the first cluster, then households 
from the second cluster till households from the 50th cluster. 
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ii) The households in all clusters were aggregated into two lists by nationality (Omani and Non-Omani households) in each 
governorate 

iii) 823 households were systematically and randomly selected from list of all households according to above in each 
governorate, from these two lists (Omani and Non-Omani household lists) according to the ratio of Omani and Non-Omani 
households in each governorate.  

In the fourth stage: Ultimate sampling unit USU), One eligible individual from each household aged 18 years old or older was 
selected randomly by a program on the Android tablet. 

 

3.4.2 Sample Size 
A WHO STEPS standard formula was used in the calculation of the sample size based on the guidelines/recommendations of the 
STEPS survey. 

n= Z2 * P (1-P)/d2 
 
Where; 

n= the required sample size 
Z= the probability value associated with the confidence level 
P= the prevalence rate of NCDs risk factors in the country 
d= the desired margin of error (precision). 

In turn:  
Z= 1.96 (95% confidence interval as recommended) 
P= 0.5 (the conservative value of prevalence rate) 
e= 0.05 (as recommended in the guidelines) 
 

Using these values, the initial calculation was:  n= 384 households 
 
Also taken into account for sample size calculations were: a value of design effect, as recommended in STEPS surveys, to be 1.5; 
and, an anticipated response rate of 70% was estimated. By adjusting the sample by these factors, the sample size per cluster 
(governorate) results in:  

𝑛𝑛 = 384 𝑥𝑥 1.5
0.7 = 823 households 

 
To get the desired precision and overall figures adequate for age-sex groups and for overall estimate on governorates level, the 
sample size was: 
n= 823 x 11 = 9053 households, with one individual selected per household  
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The 9053 households were distributed equally by governorate (823), proportional to nationality, according to the ratio of Omani 
and non-Omani households in each governorate as in Table 2. 
 

Table 2: Oman STEPS survey sample size distributed by governorate and nationality, 2017 

Governorate Selected no. of blocks in each governorate Omani Non-Omani Total Households 
Muscat 50 318 505 823 
Dhofar 50 495 328 823 
Ad Dakhiliyah 50 763 60 823 
North Sharqiyah 50 520 303 823 
South Sharqiyah 50 667 156 823 
North Batinah 50 677 146 823 
South Batinah 50 699 124 823 
Al-Dhahirah 50 586 237 823 
Al-Buraimi 50 722 101 823 
Musandam 50 713 110 823 
Al-Wusta 50 663 160 823 
Total 550 6823 2230 9053 

 
 

 

 
 

3.5.1 Selection of participants 
Upon selection of a household, all potential individuals for interview were identified and their age and gender recorded in a 
household list, subsequently used to determine selection probabilities and response rate. To randomly select an eligible individual 
from a household, the Kish method was used using an electronic tablet and software. Once individuals were selected, they were 
informed about the survey aims and asked to provide their consent to participate in the interview and subsequent measurement 
procedures. 
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3.5.2 Questionnaire (STEP 1) 
An advanced standardized2 country-specific version of the questionnaire, based on the Core and Expanded version of the WHO 
STEPS Instrument for Chronic Disease Risk Factor Surveillance3 and country-specific requirements, contained 11 Core, 1 Optional 
and 4 country-specific modules, to determine socio-demographic characteristics of participants, key behavioural risk factors 
(tobacco use, harmful alcohol consumption, diet with low fruits and vegetable intake, high salt intake, physical inactivity), given 
lifestyle advises, eye and ear health profile, history of chronic diseases, and health care coverage for diabetes, hypertension and 
dyslipidaemia, as well as cervical cancer screening (Table 3). 

In order to enhance the comparability with other countries in Arab region, the questionnaires from the Kuwait (2014), the Qatar 
(2012), the Bahrain (2007) and the Saudi Arabia (2005) STEPS surveys were taken into consideration. In addition, the 
questionnaire was translated from the original English version into Arabic as well as back translated, adapted to the local 
environment and needs, and piloted on 10 eligible respondents in terms of wording and understanding. The data collection was 
conducted in two languages, namely: Arabic and English. 

 

3.5.2.1 Demographic information 

All eligible household members aged 18 years and above were listed with one eligible member selected randomly to answer the 
demographic information questionnaire. Demographic information was assessed in terms of age, sex, marital status, educational 
status, employment status, and family income. 

 

3.5.2.2  Tobacco use 

Tobacco use was assessed in terms of current smoking (past 30 days), whether daily or non-daily, and former smoking or never 
smoking status, age of initiation and duration of smoking, type and quantity of tobacco use daily or weekly, smokeless tobacco use 
type and frequency, and exposure to second-hand smoke at home or workplace. Smoking cessation attempts, having received 
health professionals’ advice, age and time since stopping to smoke, recognizing tobacco advertisement, promotion or sponsorship, 
all while applying 33 questions4 were also asked. To facilitate recognition of types of tobacco use, data collectors used show cards, 
depicting types of commonly used tobacco products. Likewise, the above metrics were determined for users of smokeless tobacco 
products. 

 
2 validated 
3 Reference: The WHO STEPS Instrument for Chronic Disease Risk Factor Surveillance (1) 
4 Based on STEPS and GATS questionnaires (2) 
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Table 3: Questionnaire content by STEPS survey and county-specific modules and questions in the Oman survey, by type, 2017 

  STEPS and country-specific modules content Questions 
     
I Core modules (11) Core Expanded Country-specific 
1 Demographic information 4 5 3 
2 Tobacco use 11 7  

3 Alcohol consumption 12   

4 Diet, including dietary salt 8 3 2 
5 Physical activity 15 1  

6 History or raised blood pressure 5  1 
7 History of diabetes 6  1 
8 History of raised total cholesterol  5  1 
9 History of cardiovascular disease 3   

10 Lifestyle advise 1   

11 Cancers (cervical cancer screening) 1  3 
  Subtotal 1 71 16 11 
II Optional Module (1)    
1 Tobacco policy 7  8 
  Subtotal 2  7  8 
III Country-specific Modules (4)    
1 Family history of chronic disease   8 
2 Asthma   11 
3 Eye health   3 
4 Ear health   4 
  Subtotal 3    26 
  Grand Total: 139 78 16 45 
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3.5.2.3 Alcohol consumption 

Alcohol consumption was assessed using the concept of a standard drink. A standard drink is any drink containing about 10 g of 
pure alcohol. Accordingly, determinations have been made from different types of alcoholic beverages consumed, as follows: e.g., 
30 ml of spirits, 120 ml of wine or 285 ml of beer. Again, data collectors used show cards depicting types of containers commonly 
used to consume alcoholic beverages as standard drinks, to determine consumption over 30 and 7 days prior to interview. Also, in 
an attempt to quantify and estimate total alcohol consumption, interviewers considered not only the most frequent but all types of 
alcohol consumed (e.g., wine, beer and spirits) and the amount of drinks on such occasions. Also included in the questionnaire 
were aspects about stopping alcohol consumption for health reasons or impacts. 

Respondents who reported consuming alcohol within the past 30 days were classified as current drinkers, while those who 
identified absence of alcoholic beverages within previous 12 months as abstainers or ex-drinkers. Three risk categories were used to 
classify respondents who consumed alcohol according to the average amount of alcohol consumed per occasion. Furthermore, 
heavy (“binge”) drinking patterns were determined according to largest number of drinks per drinking occasion and the percentage 
of those having consumed six or more standard drinks on one occasion during the past 7 days. 

 

3.5.2.4  Diet 

To assess the dietary patterns of the surveyed population, the respondents were asked about frequency of fruit and vegetable 
consumption, mean number of portions of these foods consumed daily and weekly, type of oils and fat used for meal preparation, 
number of meals eaten outside the household per week and the amount of salt added, and/or salty sauces used or processed food 
consumed daily, using 13 questions.  

Sufficient consumption of fruit and vegetables was assessed in terms of the number of servings and also compared to WHO 
recommended number of ≥ 5 servings/day and ≥ 5 day/week, with a serving being equal to 80 g. Show cards were used to facilitate 
the collection data on fruit and vegetable consumption on a typical day. Oil and fat intake show cards were also shown to assess 
about the type of oil or fat most frequently used for preparing food or cooking. 

Salt consumption was assessed by asking about frequency of addition of salt or a salty sauce to food during preparation, or before 
or while eating; and/or frequency of consumption of processed food high in salt. Participants were also asked about their 
perception of the quantity of salt they consumed and its link with health problems, as well as about the importance of reducing salt 
intake, and the measures undertaken to control it. WHO recommends a reduction to <2 g/day sodium (5 g/day salt) in adults.5 

 
5 http://www.who.int/nutrition/publications/guidelines/sodium_intake_printversion.pdf 
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Population mean number of daily portions and of days per week consuming fruits and/or vegetables were calculated. Also, the 
percentage distribution of respondents according to their servings consumed per day and those meeting the WHO 
recommendation of fruits and vegetables intake/day were determined.  

Regarding salt intake, the proportions of people reporting how often they added salt to foods before eating or when preparing 
foods, as well as those who think they eat too much salt were determined. Percentage of participants were further determined 
according to their belief on the importance of salt in diet and whether they thought their consuming too much salt can cause 
serious problems. 

 

3.5.2.5  Physical activity 

Physical activity was assessed based on frequency, duration and intensity of physical activity at three segments: work (paid/ unpaid 
in and outside home), during transportation and on leisure time, for at least 10 minutes or more continuously per day, using a set 
of 16 questions6. Show cards were used to depict different types and places of physical activity.  

The total time spent with diverse intensity (low, moderate, high or vigorous) was assessed using WHO recommended cut-off 
criteria (Table 4). According to WHO global recommendations on physical activity for (good) health, throughout a normal week 
adult should do at least the following amount of exercise (including activity for work, as well as during transport and leisure time): 
150 minutes of moderate-intensity physical activity; or 75 minutes of vigorous-intensity physical activity; or an equivalent 
combination of moderate- and vigorous-intensity physical activity. 

Mean and median minutes of physical activity per day according to place were computed; as a complement, time spent on 
sedentary activities on average per day was also calculated. The proportion of respondents not meeting the WHO 
recommendations was also calculated. Likewise, the proportion of participants according to levels of physical activity as 
recommended by WHO were determined. 

Table 4: Physical Activity Category for adults, by days/intensity/time 

Physical activity category Criteria, day/intensity/time 

High level Vigorous-intensity activity ≥ 3 days/week, attaining at least 75 minutes per week; or Vigorous-intensity activity ≥ 
2 days/week for at least 20 min a day; or 

Moderate 
level Moderate-intensity physical activity ≥ 5 days for at least 30 minutes a day; 

Low level  Not meeting any of the above mention criteria 

 
6 Based on WHO Global Physical Activity Questionnaire (version 2) (4) 
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3.5.2.6 Medical history 
An important aspect of the STEPS survey is collecting information on medical history, diagnosis and management practices for 
main NCD and risk factors. This information allows to indirectly explore awareness, define use of health services and opportunity 
for diagnoses, estimate reported disease prevalence and determine current treatment adherence, as well as seeking behaviour on 
traditional health alternatives for certain conditions and actual use of traditional management. Such history on diagnoses and 
behaviours determines how effective health responses will be to control the progression of risk factors and disease and their later 
consequences. Furthermore, jointly with actual measurements of key risk factors, results allow to determine unmet health needs 
and an assessment of the performance of the health system to address main NCD and the risk factors associated with them.  

 

3.5.3 Physical measurements (STEP 2) 
3.5.3.1  Blood pressure 

Resting blood pressure levels, both systolic (SBP) and diastolic (DBP), were measured using Omron M3 digital blood pressure 
device as recommended by WHO. The measurements were repeated three times and the three readings were recorded. In order to 
obtain the measurements under relaxed conditions, persons were asked to void their bladder if needed, resting for 10-15 minutes 
after the interview, and not having drunk coffee before or during the measurement. In preparation for measurements, participants 
were asked to sit straight without crossing their legs. Blood pressure was measured placing a universal cuff on the left arm, which 
was placed with the palm face upward on a table surface at the level of the heart. While taking the readings participants were asked 
to remain silent. Repeat measurements were taken at 3-minute interval.  

Participants were classified according to their blood pressure readings in the following categories: normal if their SBP and DBP 
readings were <140 mm Hg and <90 mmHg, respectively, and high if their SBP was ≥ 140 mm Hg and/or the DBP was ≥ 90 mm 
Hg, or if their readings were normal but they were under treatment for raised blood pressure in the past two weeks. In addition, 
high risk levels of SBP ≥ 160 mm Hg and/or DBP ≥ 100 mm Hg were also determined among participants to assess a higher 
probability or risk of hypertensive disorder.  

Survey participants were also asked whether they were under medication for high blood pressure during the previous two weeks, as 
prescribed by a physician or other health professional. Respondents with treated and/or controlled raised blood pressure among 
those with raised blood pressure (SBP ≥140 and/or DBP ≥ 90 mmHg) or currently taking medication for raised blood pressure 
were further categorized to determine treatment success, treatment failure or being undetected and untreated, as follows:  

• Under medication and controlled (treatment success) = those taking medication and having SBP <140 mmHg and DBP 
<90 mmHg; 

• Under medication and uncontrolled (treatment failure) = those taking medication and having SBP ≥140 mmHg and/or 
DBP ≥90 mmHg; 
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• Undetected and uncontrolled (health system failure) = those not taking medication and having SBP ≥140 mmHg and/or 
DBP ≥90 mmHg. 

• Detected and uncontrolled = those not taking medication despite being diagnosed and prescribed medication and having 
SBP ≥140 mmHg and/or DBP ≥90 mmHg. 

 

3.5.3.2  Body mass index (BMI)  

The height and weight of participants was taken to estimate their body mass index (BMI) as the ratio of weight/height2 (at the 
nearest decimal kilogram and decimal centimetre, respectively).  

Measurements were carried out while standing with the heels together, feet apart, arms at sides and chin parallel to the floor on a 
flat, horizontal and firm surface (like tile, cement or wooden floor). Standardized and calibrated SECA® 813 digital floor scales and 
213 portable stadiometers were used for weight and height measurements, respectively. To measure height and weight more 
precisely, participants were asked to follow standard procedures, including removal of their shoes and any bulky or heavy clothing 
to avoid overestimations.  

Once BMI ratios determined, sample population was categorized according to the following WHO recommendations:  underweight 
if BMI < 18.5, normal weight if BMI was between 18.5 - 24.9, overweight if BMI was between 25.0 - 29.9, and obesity if BMI was ≥ 
30.  

Average population BMI levels and proportion distribution among the sample population groups were determined.  

 

3.5.3.3  Waist and hip circumferences 

Waist circumference and hip circumference and their ratio were also assessed as other measures of obesity, in particular of central 
obesity.  

Waist and hip circumference measurements were made while a participant remained standing, with feet together and hands on 
each side of the body, with a non-stretch SECA 201 measuring tape with millimetre precision. Waist circumference was measured 
by placing a tape measure around the bare abdomen at the midpoint between the lower margin of the last palpable rib and the top 
of iliac crest (hip bone). Hip circumference was measured by placing a tape measure around the maximum circumference over the 
buttocks.  

The WHO cut-off points of waist circumference that determine waist obesity and categorized risk of metabolic complications and 
CVD are different for men and women. The waist–hip ratio (WHR) was computed among all respondents. The WHO reference cut-
off for WHRs was also used to define obesity as shown in Table 5. 
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Table 5: WHO cut-off points for waist circumference and waist-to-hip ratio, and their indication as a risk of metabolic complications 

Measure indicator 
Cut-off points (cm) Risk of metabolic 

 complications Men Women 

Waist circumference > 92 > 80 Increased 

Waist circumference > 102 > 88 Substantially increased 

Waist-hip ratio ≥ 0.90 ≥ 0.85 Substantially increased 

 

3.5.3.4  Vision acuity 

Visual acuity data of each eye were recorded ETDRS style folding tumbling "E" chart for reading at 4 meters (13 feet) was used for 
distance vision, for literate and illiterate persons. 

Visual acuity was recoded after data collection and classified into the following categories:  

• Severe visual impairment: Defined as vision less than LOG value of 1 (6/60) in better eye after correction. 
• Low vision: Defined as vision less than LOG value of 0.5 and vision ≥ 1 (visual acuity is < 6/18 and > 6/60) in the better 

eye.  
• Adequate vision: Defined as vision of LOG >0.5 (visual acuity is > 6/18) in the better eye.  

 
The proportions of participants in the sample population were determined according to visual acuity categories. 

 

3.5.4 Biochemical markers (STEP 3)  
Biomarker levels among survey respondents were determined to assess raised blood glucose and cholesterol, high density 
cholesterol, and triglycerides, as indicators of risk of hyperglycaemia and diabetes and cardio-metabolic risk. Urinary salt, 
creatinine and potassium excretion were measured to estimate sodium intake and identify high risk of hypertensive disease, and 
renal (including diabetes) disease. To limit loss to follow-up, blood samples were collected within two days after completing STEPS 
1 and 2. 

Blood glucose and lipid profile were measured using portable dry chemistry (CardioChek® Plus Analyser) instrument as 
recommended by the WHO. Blood samples were taken after at least 12 hours of fasting by trained nurses in each team. The 
fingertip puncture with a lancet in a spring-loaded pen was utilized to facilitate withdrawing the blood for testing. The recorded 
results were registered in the Android tablet corresponding to the personal identification number.  
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Spot urine samples were collected as part of a STEPS survey and participants were asked to collect their urine in the evening before 
fasting in the supplied container and take it with them to the appointment for blood testing the following morning. 

The “gold-standard” approach to assessing population salt intake is to obtain urine samples collected over 24 hours (to avoid 
diurnal variations) on a representative sample of the population. A trained research assistant/examiner provided verbal 
instructions to the participant on how to collect and preserve the urine sample, where to deliver the collected sample and how the 
sample was to be picked up from the participant kit including, written instructions, carry bag and 4-5L urine sample 
bottle/container labelled with the participants’ ID number and gender. 

Mean population blood and urinary biomarkers measurements were calculated, while the proportions of sample population 
categorized by their biomarkers WHO cut-off points were defined, according to Table 6. 

 

Table 6: Biochemical blood and urine indicators cut-off points as recommended by WHO 

Biochemical indicator Normal At risk Increased 
Glucose < 6.0 mmol/L ≥ 6.0 mmol/L to 6.9 mmol/L ≥ 7.0 mmol/L or using glucose-lowering drugs 
Cholesterol < 5.0 mmol/L ≥ 5.0 mmol/L to 6.1 mmol/L ≥ 6.2 mmol/L or using cholesterol-lowering drugs 
HDL cholesterol    

   Men < 1.03 mmol/L ≥ 1.03 mmol/L and  

   Women < 1.29 mmol/L ≥ 1.3 mmol/L  

Triglycerides < 2.0 mmol/L ≥ 2.0 mmol/L  

Urine sodium excretion < 5 g/day > 5 g/day  

Source: WHO, 2012 (3) 
 
 
 
 

  

 

 
3.6.1 Staff recruitment 
Interviewers and field supervisors in each governorate were recruited from among staff working in the Ministry of Health. Overall, 
66 data collectors and 11 field supervisors were recruited to participate in the training of data collection along with 1 regional 
coordinator, 1 IT technician and 1 laboratory technician from each governorate. Data collectors were mainly nurses and health 
educators nominated for data collection and for measurement of height, weight, waist and hip circumference, blood pressure, 
blood glucose, lipid profile, and vision testing. Urine samples were measured by the laboratory technicians in the health centre 
laboratories.  
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3.6.2 Data collection procedures 
Field operations were carried out in the governorates during a four-month period in 2017, with the survey period chosen 
appropriately to avoid Ramadan/Eid periods. A media and advocacy action plan was implemented to raise awareness of the 
population about the survey, including disseminating information through leaflets, posters, press releases, radio and TV 
broadcasting, community and local Ministry of Health (MoH) staff participation. In addition to this focused publicity campaign, 
official identity cards were issued to the field staff by MoH which were of great help to secure sufficient recognition, authorization, 
cooperation and improved responses for the interview in most cases. The respective authorities were also requested to provide 
necessary assistance and co-operation to the field staff. 

The interviews were conducted in all the governorates. The supervisors approached the selected households in each cluster, 
explained the aim and objectives of the survey, and sought their consent to participate in the survey. After recording the eligible 
members within a selected household, one participant was randomly selected from eligible members by the Android tablet.  Each 
interview took place in a secure setting with adequate privacy at the household level. Each participant was interviewed at his/her 
household. As biomedical tests require 12 hours of fasting, appointments were given based on agreement between the interviewers 
and the respondents. Interviewers also explained the protocol for 24-hour urine collection to the respondent, obtained informed 
consent and provided the record sheet on which participants note the start and finish times of their 24-hour urine collection and 
any missed urine collections in the container. 

 

3.6.3 Training for supervisors and data collectors 
A one-week training program was conducted by the central research team at the Centre of Studies & Research in collaboration with 
WHO experts. This training program, which was held in Muscat in December 2016, included an explanation of the survey objectives 
and field work staff duties, how to fill in the questionnaire in a polite, motivating and persuasive manner, how to explain  the content 
of the questions if needed to clarify to respondents, how to enter the data and navigate the data entry programme on Android tablet, 
how to explain and ask for written consent and organize data collection with  protection of confidentiality of the informant (consent, 
ID barcode labels, patterns of verbal and nonverbal behaviour), how to perform physical measurements and take biomarker samples 
using equipment applying standardized methodology.   Interactive lectures, practical demonstrations, hands on training, role plays 
and mock interviews were all part of this training strategy to impart the required skill to the interviewers and data collectors 

The field supervisors were given special instructions on coordinating and supervising the process. Trainees who failed to show 
interest in conducting the survey and those who did not attend the training program on a regular basis were not selected for the 
fieldwork and were replaced by other staff from the same Governorate after training.  
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3.6.4 Pilot Study 
The pilot testing of the survey implementation process was implemented for 2 days (using Android tablets) selecting about 100 
households which included males and females as well as Omani and non-Omani households. The pilot was also used to train the 
key survey personnel, test all survey materials prior to full implementation (skip errors, translation errors, awkward wording, and 
inadequate response categories) and to check quality of data collected. Lessons learned, logistic issues, and challenges identified 
were reviewed and corrected which maximized opportunities for improving the quality in the final survey implementation.  

 
3.7.1 Data collection 
Each participant was allocated an identifier code (PID). The PID code consisted of seven digits the first two digits were the device 
number; the next three digits were the house listing number in the cluster and the last two digits were the person number in the 
household. 

Data from STEP 1 and STEP 2 were submitted electronically online to the server from a household with identification of individual 
PID, household geographical location, including cluster with individual PID, day and time of completion. This was done either 
daily or at least once a week. After being analysed, blood and urine samples’ results (STEP 3) were uploaded to the server and 
merged into the unified dataset, following conversion into SPSS and Microsoft Excel format in a single file. 

 

3.7.2 Data validation 
The central team (at the Centre of Studies & Research) downloaded data daily from server for data cleaning and management over 
a period of 6 months. Data management included continuously monitoring data collection, uploading and consolidation processes 
in the field, validating quality of the data, creating weights, removing inconsistencies, namely “jump” errors/outliers, absence of 
data, excess data and invalid data. Moreover, to increase reliability of the collected data, verification of data in field was organized 
among 500 randomly selected households from all governorates. Accuracy of recording categorical and continued variables was 
checked using range and logic functions. The team also provided advice on software support and reported any problems or 
interview errors to the data collection field supervisors. 
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3.7.3 Data analysis 

3.7.3.1 Weightage and Adjustment for sampling variation 

Survey data analyses have to take into account whether the results are representative of the sample alone (unweighted analysis) or 
of the entire target population (weighted analysis). Since the primary objective was to be able to determine the estimates for the 
whole country, a weighted analysis was considered necessary. Weights adjusting for this complex survey design were required to 
decrease the risk of biases resulting from diverse factors. The sample weight is comprised of the inverse probability of selection. 
The household weights took into account the selection probability of the clusters within each stratum and the size (the number of 
households) of the cluster. The sample weight was also adjusted for non-response at the household level. The individual weight 
assumed that adults in the same cluster were selected by simple random sampling but the calculation scheme did not take into 
account the household size. This approach could have biased any key indicators, which was strongly associated with the household 
size. The individual weight was also adjusted for non-response.  

Means, medians, proportions, standard errors, and 95% confidence intervals (95% CI) values were calculated to estimate central 
and dispersion measures and used to assess prevalence differences of NCD risk factors. Statistical procedures for data calculation 
and analyses were performed through two programs: EpiInfo in collaboration with WHO, and IBM SPSS (Version 20). All the 
figures and indicators in the tables were calculated using SPSS complex samples analysis. The figures presented as footnote (with 
an asterism) under each table were calculated after using population proportion weight. To allow for international comparisons of 
Oman survey results, age- and sex-adjusted overall values were calculated for all indicators using the direct method and the WHO 
standard population. Values are presented as footnotes on the tables to limit confusion with the national unadjusted data. It should 
also be noted that the estimates shown for governorates in the tables should be treated with caution as they represent the 
respondents in the respective governorate, and not the governorate itself.  

 

 
Two informed consent forms, one for filling in the questionnaire and performing physical measurements (e.g., STEP 1 and STEP 2) 
and another for taking blood and urine samples for biomarkers (STEP 3), were requested to be signed by each participant. To 
enhance participation, an information letter was sent to all selected households in advance of data collection, identifying purpose, 
benefits and the voluntary participation in the survey.  

To guarantee the high level of confidentiality and data security, every eligible subject was granted a unique identification number 
which was used for any reference from the register, with the exception of providing a personal feedback to a particular eligible 
subject for medical reasons. 

Prior to its implementation, the survey was approved by the Research and Ethical Review & Approval Committee (RERAC) of the 
Ministry of Health.  
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Overall, according to sample calculations, a total of 9053 persons (823 from each of 11 governorates) were eligible to participate in 
the NCD survey, and 73.3% of them were Omani nationals (Table 7). The overall response rate among survey participants was 
75.5%, with the figure for Omani being 73.5%  and 80.8% for non-Omanis (Table 8). Overall response rates of around 70% or lower 
were observed in the governorates of Musandam, North and South Sharqiyah and Muscat, with 62.3%, 68.4%, 68.7%, and 70.8%, 
respectively. However, the response rate for Omanis was lowest in Muscat, Musandam, Al-Dhahirah and South Sharqiyah, with 
61.3%, 66.4%, 66.6% and 67.9%, respectively. The situation in Muscat may be partly explained by it being the largest and most 
multi-ethnic city in Oman. Regarding status response of the survey, overall, 12.5% of the eligible participants refused to take part in 
it, with rates 15% or higher in Al-Dhahirah (27.1%), Musandam (18.3%) and South Sharqiyah (16.9%) (Table 7). Also, 12.1% of 
households were empty at the time of survey, the figures being higher than 17% in North Sharqiyah (22.5%), Al-Buraimi (10.2%), 
Musandam (19.3%) and Muscat (17.7%). 

 

Table 7. Survey status of the Oman survey sample population, by geographical location (governorate), 2017 

# Governorate 
Responded Empty households Interview refused 

Total n 
% % % 

1 Muscat 70.8 17.7 11.4 823 
2 Dhofar 84.6 1.7 13.7 823 
3 Ad Dakhiliyah 82.6 6.6 10.8 823 
4 North Sharqiyah 68.4 22.5 9.1 823 
5 South Sharqiyah 68.7 14.5 16.9 823 
6 North Batinah 79.3 8.6 12.0 823 
7 South Batinah 71.7 19.9 8.4 823 
8 Al-Dhahirah 72.9 0.0 27.1 823 
9 Al-Buraimi 83.1 10.2 6.7 823 
10 Musandam 62.3 19.3 18.3 823 
11 Al-Wusta 85.8 11.5 2.7 823 
  Total 75.5 12.1 12.5 9053 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017     
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Table 8. Response rate of the Oman survey sample population, by nationality and geographical location (governorate), 2017 

# Governorate 
Omani Non-Omani All 

Eligible Responded Eligible Responded Eligible Responded 
n N % n N % n N % 

1 Muscat 318 195 61.3% 505 388 76.8% 823 583 70.8% 
2 Dhofar 490 386 78.8% 333 310 93.1% 823 696 84.6% 
3 Ad Dakhiliyah 713 585 82.0% 110 95 86.4% 823 680 82.6% 
4 North Sharqiyah 722 541 74.9% 101 22 21.8% 823 563 68.4% 
5 South Sharqiyah 763 518 67.9% 60 47 78.3% 823 565 68.7% 
6 North Batinah 677 530 78.3% 146 123 84.2% 823 653 79.3% 
7 South Batinah 699 494 70.7% 124 96 77.4% 823 590 71.7% 
8 Al-Dhahirah 521 347 66.6% 302 253 83.8% 823 600 72.9% 
9 Al-Buraimi 500 362 72.4% 323 322 99.7% 823 684 83.1% 

10 Musandam 586 389 66.4% 237 124 52.3% 823 513 62.3% 
11 Al-Wusta 648 534 82.4% 175 172 98.3% 823 706 85.8% 
  Total: 6637 4881 73.5% 2416 1952 80.8% 9053 6833 75.5% 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017     
 
 

 
The survey population of adults aged 18 and above who could be recruited from the eligible sample of 9053 accounted for 6582 
persons and represented all 11 governorates of the country. Overall, 58.2% were between 18 and 40 years of age. (Table 9). The 
proportions of men and women by age were very similar. 23.8% of male participants had never been married while the figure for 
females was 13.2% (Table 10).  

Table 9. Distribution of the Oman survey sample population, by sex and age group, 2017 
 Nationality 

Category Omani Non-Omani Both 

Age group Men 
(%) 

Women 
(%) 

Total 
(%) n Men 

(%) 
Women 

(%) 
Total 
(%) n Men 

(%) 
Women 

(%) 
Total 
(%) 

Total  
n 

18-29 25.1 25.8 25.5 1186 23.8 23.9 23.8 461 24.5 25.6 25.0 1647 
30-39 31.7 30.6 31.0 1441 37.7 42.3 38.5 746 34.5 31.9 33.2 2187 
40-49 20.3 19.7 20.0 927 25.4 23.0 24.9 483 22.7 20.1 21.4 1410 
50-59 8.9 12.4 11.1 514 10.4 8.2 10.0 194 9.6 11.9 10.8 708 
60+ 13.9 11.5 12.4 577 2.8 2.6 2.7 53 8.6 10.5 9.6 630 
Total⁂ 100.0 100.0 100.0 4645 100.0 100.0 100.0 1937 100.0 100.0 100.0 6582 
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Table 10. Distribution of the Oman survey population by marital status, by sex and age group, 2017 
 Sex  

 Men Women Both sexes Total 
n 

Age group 
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18-29 73.1 26.5 0.5 0.0 37.1 60.6 2.1 .2 55.1 43.5 1.3 0.1 1647 
30-39 13.4 85.7 0.9 0.0 7.5 88.5 2.5 1.5 10.7 87.0 1.6 0.7 2187 
40-49 3.0 95.9 0.8 0.3 4.5 85.4 3.9 6.2 3.7 91.1 2.2 3.0 1410 
50-59 3.4 93.8 1.9 0.9 1.8 70.8 4.2 23.2 2.5 81.4 3.1 13.0 708 
60+ 2.7 84.9 2.7 9.6 2.4 46.6 5.0 46.0 2.5 64.3 4.0 29.2 630 
Nationality              
Omani 23.4 73.6 1.3 1.7 13.7 72.5 3.4 10.3 17.4 72.9 2.6 7.0 4645 
Non-Omani 24.2 75.0 0.7 0.2 9.4 88.1 0.9 1.7 21.5 77.3 0.7 0.5 1937 
Total 23.8 74.2 1.0 1.0 13.2 74.2 3.1 9.4 18.6 74.2 2.1 5.1 6582 

 

Regarding employment status, 48.7% of men and 4% of women were non-government employees, while 27.1% of males and 11.6% 
of females were government employees (Table 11). Furthermore, the proportion of women who were not currently working was 
83.7% compared to 17.3% of men. Among men, 6.9% of men were self-employed. 

 
Table 11. Distribution of Oman survey population employment status, by sex and age group, 2017 

 Sex  
 Men Women Both sexes Total n 
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18-29 17.4 49.0 6.7 27.0 7.0 5.0 0.5 87.5 12.2 27.0 3.6 57.2 1647 
30-39 33.9 55.5 7.3 3.3 20.9 4.8 0.7 73.6 27.8 31.7 4.2 36.2 2187 
40-49 35.9 51.3 6.7 6.2 13.9 4.2 0.8 81.1 25.8 29.7 4.0 40.5 1410 
50-59 25.6 50.0 4.9 19.4 2.1 2.9 0.3 94.8 12.9 24.4 2.4 60.3 708 
60+ 6.5 12.0 8.2 73.2 1.2 0.3 0.9 97.6 3.7 5.7 4.3 86.3 630 
Nationality              
Omani 45.3 17.0 6.0 31.7 10.4 2.7 0.6 86.3 23.8 8.2 2.6 65.4 4645 
Non-Omani 6.8 84.2 7.9 1.2 21.9 14.5 1.1 62.5 9.5 71.5 6.7 12.3 1937 
Total 27.1 48.7 6.9 17.3 11.6 4.0 0.6 83.7 19.6 26.8 3.8 49.8 6582 
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Among people engaged in unpaid work or unemployed, 84.5% women  and 1.7% men said they worked at home or as home maker 
(Table 12). 24.5% of men and 7.8% of women who were on unpaid work or unemployed said they were able to work. Further 36% of 
men and 1.9% of women who were not currently working were retired, a figure that increased appreciably among men aged 40 
years and over. In addition, for males and females, respectively, 24.4% and 9.4% of unpaid or unemployed population in the 
sample were students. 

 

Table 12. Distribution of the Oman survey population according to engagement in unpaid work and unemployment, by sex and age group, 
2017 
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18-29 62.6 0.9 0.5 32.4 3.6 21.7 57.9 0.4 19.6 0.4 31.3 44.5 0.4 22.6 1.2 942 
30-39 2.6 7.9 7.9 73.7 7.9 1.1 90.3 1.1 7.3 0.3 1.1 86.4 1.4 10.5 0.6 792 
40-49 2.1 4.3 59.6 31.9 2.1 0.2 93.7 3.4 1.5 1.1 0.4 86.3 8.1 4.0 1.2 571 
50-59 1.6 1.6 71.4 11.1 14.3 0.0 91.2 3.8 0.8 4.1 0.2 78.0 13.8 2.3 5.6 427 
60+ 0.0 0.9 62.4 9.9 26.8 0.0 84.5 2.4 1.2 11.8 0.0 51.7 26.0 4.6 17.7 543 
Nationality                 
Omani 24.3 1.8 36.5 23.8 13.7 6.4 80.9 2.1 7.9 2.6 9.7 66.2 8.5 10.9 4.7 3036 
Non-Omani 26.3 0.0 21.1 47.4 5.3 2.7 90.5 0.0 6.8 0.0 4.6 83.3 1.7 10.0 0.4 239 

 

Regarding education of the sample population, the average number of years of education was similar for men and women, at 10 
and 9 years, respectively (Table 13). Education in the sample population was also assessed according to highest level achieved. Out 
of the total survey sample, 26.9% had no formal education, 15% had preparatory or less, 34.3% had secondary completed and 
23.7% had university or higher level (Table 14).  
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Table 13. Years of education among the Oman survey population, by sex and age group, 2017 

Category Men Women Total 

Age group 
Mean 

Median n Mean Median n Mean Median N 

18-29 11 12 824 12 12 823 11 12 1647 
30-39 11 12 1162 12 12 1025 11 12 2187 
40-49 10 12 764 8 9 646 9 10 1410 
50-59 9 9 324 3 0 384 6 4 708 
60+ 3 0 291 1 0 339 2 0 630 
Nationality          
Omani 10 12 1780 8 12 2865 9 12 4645 
Non-Omani 9 10 1585 14 15 352 10 10 1937 
Total 10 11 3365 9 12 3217 9 12 6582 

 

 

 

Table 14. Highest level of education achieved in the Oman survey population, by sex and age group, 2017 

 Men Women Total  
Education level Education level Education level  
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18-29 13.7 18.6 44.7 23.1 6.3 7.9 53.6 32.2 10.0 13.2 49.1 27.6 1647 
30-39 15.2 20.2 35.9 28.6 10.8 11.0 48.3 29.9 13.2 15.9 41.7 29.2 2187 
40-49 18.2 21.4 32.4 28.0 35.9 17.8 26.5 19.8 26.3 19.7 29.7 24.3 1410 
50-59 31.8 24.4 18.5 25.3 80.9 8.4 6.8 3.9 58.4 15.7 12.2 13.7 708 
60+ 76.4 8.3 8.3 6.9 92.9 2.7 2.7 1.8 85.3 5.3 5.3 4.1 630 
Nationality              
Omani 21.0 12.9 40.6 25.5 34.8 10.6 36.8 17.8 29.5 11.5 38.2 20.8 4645 
Non-Omani 23.9 26.8 25.0 24.3 6.8 8.8 25.0 59.4 20.8 23.6 25.0 30.7 1937 
Total 22.4 19.5 33.2 24.9 31.7 10.4 35.5 22.4 26.9 15.0 34.3 23.7 6582 
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4.2.1 Highlights 
• Three out of four participants (73.5%) were Omani nationals in the survey. 
• A fairly good response rate to the survey of over 75.5%, which was accurately anticipated in the survey plan, was achieved for the 

most part, across all governorates in Oman, leading to a statistically robust assessment. Proportion of male and female across 
various ages were similar. Engagement of population in this health survey was high, with only one out of eight persons (12.5%) 
refusing to participate, but 12.1% of the houses were empty at the time of the survey.  

• Socio-economic conditions regarding employment status indicate that 17% of men and 84% of women were currently not formally 
employed, particularly more at the extremes of age. Probable reasons for this situation for men being a student or retired person 
and for women, working as home maker. 

• Educational level of the population showed that the population had a mean of 10 years of formal education, with nearly 58% 
having completed secondary or university or higher. 
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5 Behavioural risk factors 
 

5.1.1 Rationale 
Tobacco use, mainly in the form of tobacco smoking, is one of the most important and frequent risk factors for increasing the NCD, and 
accounts for over 7.2 million deaths every year (5). Smoking is estimated to cause about 71% of lung cancer, 42% of chronic respiratory 
disease and 10% of cardiovascular disease (CVD). Although known for over 50 years, it is still a widely distributed, pervasive and unhealthy 
behaviour, affecting both individuals using it as well as others exposed secondarily to tobacco smoke. Tobacco traditionally may be smoked, 
chewed or snuffed, and its use varies regionally. More recently, other forms of smoking through electronic devices have been introduced 
and are usually a first step to tobacco smoking among youth and women. 

 

5.1.2 Prevalence 
The situation of tobacco use in the Sultanate of Oman may be considered as low to moderate compared to other parts of the world. Overall, 
a prevalence of current use (e.g., daily and non-daily) of 8% among the survey population has been reported (Table 15), with Omanis 
showing a lower prevalence of 6% compared to non-Omanis (13.4%) (Figure 1). There were, however, important differences between 
population groups. The prevalence of current tobacco use doubles between 18-29 years of age (5.5%) and age 30-39 years (10.0%) but 
remains stable until 50 years, when it decreases to less than 7% until the older ages (Table 15). A graphical summary of the sample 
population by age group can be seen in Figure 2. 

Table 15. Percentage of current smokers among the Oman survey sample population, by age group, sex and nationality, 2017 

Category Current tobacco smoker 
(daily or non-daily) Non-smoker Total 

Age group Estimate, % 95% CI Estimate, % 95% CI n 
18-29 5.5 (3.1-9.5) 94.5 (90.5 - 96.9) 1647 
30-39 10.0 (7.3 -13.6) 90.0 (86.4 - 92.7) 2187 
40-49 10.2 (7.5 -13.7) 89.8 (86.3 -92.5) 1410 
50-59 6.6 (3.4 -12.4) 93.4 (87.6 - 96.6) 708 
60+ 6.9 (4.4 -10.6) 93.1 (89.4 - 95.6) 630 
Sex         

  
  

Men 15.1 (11.0 -20.2) 84.9 (79.8 - 89.0) 3365 
Women 0.4 (0.1 - .3) 99.6 (98.7 - 99.9) 3217 
Nationality         

  
  

Omani 6.0 (3.4 -10.4) 94.0 (89.6 - 96.6) 4645 
Non-Omani 13.4 (10.4 -17.1) 86.6 (82.9 - 89.6) 1937 
Total⁂ 8.0 (5.8 - 11.0) 92.0 (89.0 - 94.2) 6582 
⁂Adjusted values: current tobacco smoker (daily or non-daily) = 7.8, non-smoker = 92.2 
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Figure 1: Sample population smoking status in the Oman survey, by nationality, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
 

Figure 2: Sample population smoking status in the Oman survey, by age group, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
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5.1.3 Patterns of use 
Tobacco users in the population may be also categorised according to regularity of use, from daily smokers to non-daily smokers, to former 
smokers, the prevalence being 6.7%, 1.3% and 3.5%, respectively (Table 16). The prevalence level differences by nationality, gender and age-
group show similar patterns across smoking status, being higher for non-Omani, male, and among those aged 30-49 years.  

Overall, four out of five smokers (83.7%) are daily smokers (Table 17). The level for men was high at 84.1% with the figure for women 

suppressed in the table as sample size was too small to draw a definite conclusion. According to nationality, Omani’s (87.1%) were slightly 

higher as compared to non-Omanis (79.6%).  

 

 Table 16. Percentage of the Oman survey sample population, by smoking status, age group, sex and nationality, 2017  

 Category Daily smoker Non-daily smoker Former smoker Never smoker  

  
Age group 
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18-29 4.5 (2.5-7.8) 1.0 (0.5-2.0) 1.9 (0.8-4.7) 92.6 (87.6-95.7) 1647 

30-39 8.2 (5.7-11.6) 1.9 (0.7-4.7) 2.9 (1.9-4.6) 87.0 (82.7-90.4) 2187 

40-49 8.9 (6.4-12.3) 1.3 (0.6-2.6) 3.7 (2.1-6.7) 86.1 (82.2-89.2) 1410 

50-59 6.1 (3.3-10.9) 0.6 (0.1-2.3) 7.5 (2.8-18.8) 85.9 (78.4-91.1) 708 

60+ 5.5 (93.6-8.2) 1.4 (0.5-3.9) 5.0 (3.0-8.3) 88.1 (82.5-92.0) 630 

Sex 

Men 12.7 (8.8-18.0) 2.4 (1.6-3.5) 6.3 (3.8-10.4) 78.6 (73.5-82.9) 3365 

Women 0.3 (0.1-1.0) 0.1 (0.0-0.5) 0.4 (0.1-2.1) 99.2 (96.9-99.8) 3217 

Nationality 
Omani 5.2 (2.9-9.4) 0.8 (0.4-1.3) 2.7 (1.8-4.1) 91.3 (87.0-94.2) 4645 
Non-
Omani 10.7 (8.1-14.0) 2.7 (1.8-4.1) 5.5 (2.5-11.6) 81.1 (77.6-84.1) 1937 

Total⁂ 6.7 (4.7-9.5) 1.3 (0.8-2.1) 3.5 1.8 - 6.5) 88.5 84.4 - 91.7 6582 
                                                        ⁂Adjusted values: Daily smoker = 6.4, Non-daily smoker = 1.3, Former smoker = 3.2, Never smoker = 89.0 
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Table 17. Percentage of current daily smokers among smokers, by age group, sex and nationality, 2017 
 Current daily smokers 

Age group Estimate, % 95% CI n 
18-29 81.3 (73.0-87.6) 92 
30-39 81.3 (60.3-92.6) 164 
40-49 87.6 (75.8-94.1) 116 
50-59 [91.6] (79.0-96.9) 44 
60+ * * 23 
Sex 
Men 84.1 (75.8-90.0) 433 
Women * * 6 
Nationality 
Omani 87.1 (79.0-92.4) 202 
Non-Omani 79.6 (71.3-86.0) 237 
Total⁂ 83.7 (75.7-89.5) 439 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted value: estimate = 83.0 
 

Regarding tobacco use patterns of daily and current smokers, the survey revealed that the overall percentages using manufactured 

cigarettes were 85.3% and 78.0%, respectively (Table 18). Omani daily smokers (75.9%) were using less manufactured cigarettes than non-

Omani daily smokers (97.8%) (p<0.05). Again, this pattern was similar for current smokers, but differences between nationalities were not 

significant (72.1% and 85.3%, respectively). The estimate for men smokers who use manufactured cigarettes among daily and current 

smokers stands at 86.5% and 79.5%, respectively.  
 

 

Table 18. Percentage of smokers who use manufactured cigarettes among daily smokers & among current smokers, age group, sex, and nationality, 2017 

 Daily smokers Current smokers  
Category 
Age group Estimate, % 95% CI n Estimate, % 95% CI n 

18-29 83.3 (65.4-93) 92 76.3 (64.1-85.3) 110 
30-39 89.4 (75.9-95.8) 164 77.3 (68.9-84) 191 
40-49 81.1 (64.6-91) 116 74.7 (58.6-86) 132 
50-59 [97.3] (87-99.5) 44 96.9 (86.8-99.3) 49 
60+ * * 23 76.4 (43.7-93.1) 29 
Sex  
Men 86.5 (76.8-92.5) 433 79.5 (72.7-85) 503 
Women * * 6 * * 8 
Nationality  
Omani 75.9 (62.1-85.8) 202 72.1 (57.7-83) 231 
Non-Omani 97.8 (90.3-99.6) 237 85.3 (78.3-90.3) 280 
Total⁂ 85.3 (77.2-90.9) 439 78.0 (71.7-83.3) 511 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted values: daily smokers = 85.6, current smokers = 77.9 
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5.1.4 Accumulation of exposure (initiation age, duration, number of cigarettes per day, 
cessation) 

The risk of NCD is, in general, directly related to the accumulation of exposure to tobacco smoke. Thus, the age of smoking initiation, the 
mean duration of smoking and the average number of cigarettes or other tobacco products smoked each day (and their type), jointly 
provide an indication of the amount of exposure to tobacco smoke. In turn, ceasing to smoke and the time since cessation indicate the 
individual and health system efforts to reverse the risk of NCD from tobacco smoking.  

5.1.5 Initiation age and duration 
The overall mean age of initiation of tobacco smoking of the survey population was 21 years. Omanis tended to start four years earlier at 19 
years than non-Omani who tended to start at 23 years of age (Table 19). The overall mean age of initiation for male smokers was also 21 
years with the figure for women suppressed as sample size was too small to draw an informed conclusion. In turn, the overall mean 
duration of tobacco smoking in the survey population was 18 years, with Omani nationals (mean=20 years) smoking 20% longer than non-
Omani (mean=16 years). 

Table 19. Mean age of smoking initiation and smoking duration of the Oman survey sample population, by age group, sex and nationality, 2017 

 Age group 
Age of smoking initiation, years Duration of smoking, years 

Mean SE n Mean SE n 

18-29 17 0.025 107 7 0.027 107 
30-39 20 0.024 189 14 0.030 189 
40-49 21 0.039 132 22 0.044 132 
50-59 [25] 0.116 46 [29] 0.116 46 
60+ [24] 0.063 28 [42] 0.094 28 
Sex  
Men 21 0.020 494 18 0.035 494 
Women * * 8 * * 8 
Nationality  
Omani 19 0.025 230 20 0.049 230 
Non-Omani 23 0.029 272 16 0.047 272 
Total⁂ 21 0.019 502 18 0.035 502 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted value: age of smoking initiation = 20, duration = 17 
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5.1.6  Types of tobacco used and number of cigarettes per day 
Smoking patterns in Oman vary significantly and may include more than one type of tobacco product (Table 20). On average, daily 
consumers use an average of 9.1 manufactured cigarettes daily, 12.4 hand-rolled cigarettes, 5.4 tobacco pipes (Midwakh/Boori), 9.3 cigars, 
cheroots or cigarillos, 0.9 shisha sessions and/or 5.1 of other tobacco products. In general, Omanis smoked manufactured cigarettes each 
day than non-Omanis (11 vs. 7.3 products/day, respectively, p<0.05); hand-rolled cigarettes (18.2 vs. 8.3 products /day, respectively, 
p<0.05); cigars, cheroots or cigarillos (10.6 vs. 8.2 products /day, respectively, p<0.05); and, shisha sessions (1.1 vs. 0.3, respectively, 
p<0.05). Men smoked more hand-rolled cigarettes (12.4%) than cigars or cheroots (9.3%) and manufactured cigarettes (9.2%). This survey 
also indicated that 83.6% of current smokers preferred manufactured cigarettes, 19.8% hand-rolled cigarettes, 17.6% pipes, 32.7% cigars or 
cheroots, 11.2% shisha and 11.4% other tobacco products (Table 21). The preference of Omani current smokers (74.4%) for manufactured 
cigarettes was significantly lower than the non-Omani (94.9%) (p<0.05), for hand-rolled cigarettes (15.0% vs. 25.5%) and for cigar and 
cheroots (28.0% vs. 38.3%), but differences were not significant. In contrast, Omani current smokers preferred significantly more often 
tobacco pipes and shisha sessions than non-Omani (27.65 vs. 5.6% and 16.6% vs. 4.7%, respectively, p<0.05). No statistical differences for 
preferences of tobacco products were reported by age groups. 

Table 20. Mean number of tobacco products consumed by daily smokers among the Oman survey sample population, by type of product, age group, 
sex and nationality, 2017 

Category Average number of tobacco products used on daily basis 

  Manufactured 
cigarettes 

Hand-rolled 
cigarettes 

Pipes Cigars, 
cheroots, or 

cigarillos 

Shisha 
sessions 

Other tobacco 
products Tota

l n 
(Midwakh/Boori) 

Age group Mean SE Mean SE Mean SE Mean SE Mean SE Mea
n SE 

18-29 8.4 1.04 2.7 1.11 1.2 0.46 2.9 0.51 0.12 0.07 1.3 0.49 92 
30-39 8.5 1.57 2.6 0.64 0.9 0.20 4.1 0.94 0.13 0.06 0.5 0.13 164 
40-49 9.7 1.14 2.8 0.87 1.4 0.69 4.2 0.99 0.11 0.05 0.8 0.43 116 
50-59 [9.4] 1.13 [5.5] 3.83 [0.7] 0.30 [2.8] 1.63 [0.12] 0.02 [0.2] 0.10 44 
60+ * * * * * * * * * * * * 23 
Sex                           
Men 9.0 0.86 2.9 0.77 1.2 0.31 3.6 0.54 0.11 0.02 0.7 0.22 433 
Women * * * * * * * * * * * * 6 
Nationality                          
Omani 9.1 1.16 3.1 1.02 1.7 0.51 3.4 0.39 0.19 0.04 0.6 0.19 202 
Non-Omani 8.3 1.03 2.5 0.56 0.5 0.16 3.8 1.01 0.00 0.00 0.8 0.36 237 
Total⁂ 8.8 0.91 2.8 0.78 1.2 0.30 3.6 0.54 0.11 0.02 0.7 0.23 439 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted values: manufactured cigarettes = 7.6, hand-rolled cigarettes = 2.4, pipes = 1.0, cigars, cheroots, or cigarillos = 3.0, shisha sessions = 0.1, other 
tobacco products = 0.6 
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Table 21. Percentage of the Oman survey sample population current smokers preferred tobacco products, by type, age group, sex and nationality, 
2017 

 Category Manufactured 
cigarettes 

Hand-rolled 
cigarettes Pipes Cigar, Cheroots, 

Cigarillos Shisha session Other tobacco products  

 

E
st

im
at

e,
 %

 

95% CI 

E
st

im
at

e,
 %

 

95% CI 
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at
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 %

 

95% CI 

E
st
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at

e,
 %

 

95% CI 

E
st
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at

e,
 %

 

95% CI 

E
st

im
at

e,
 %

 

95% CI Total 

Age group 

18-29 82.8 (67.1-91.9) 20 (12.6-30.2) 23.2 (12.1-39.9) 22.5 (16.9-29.3) 10.9 (2.9-33.0) 13.9 (5.6-30.6) 110 

30-39 83 (77.7-87.3) 19.1 (11.2-30.7) 15.2 (10.2-21.9) 35.6 (22.8-50.9) 18.8 (11.2-29.8) 9.9 (4.9-19.0) 191 

40-49 81.8 (66.7-91.0) 23.7 (11.8-41.9) 17.1 (10.1-27.6) 42.2 (24.8-61.9) 7.6 (2.7-19.5) 12.3 (3.7-34.0) 132 

50-59 [98.4] (89.9-99.8) [19.4] (8.5-38.6) [7.8] (3.6-16.0) [31.6] (11.9-61.1) [0.8] (0.1-9.9) [10.8] (3.5-28.7) 49 

60+ [78.3] (45.1-94.1) [9.3] (3.5-22.4) [26.3] (7.7-60.6) [15.6] (6.4-33.2) [1.8] (0.1-19.3) [9.1] (0.9-52.4) 29 

Sex                           
Men 85 (77.9-90.1) 20.1 (12.7-30.2) 16.9 (10.6-26.0) 33.4 (22.5-46.3) 10.7 (5.9-18.7) 11.7 (5.1-24.7) 503 

Women * * * * * * * * * * - - 8 

Nationality                           
Omani 74.4 (59. -85.3) 15 (8.3-25.7) 27.6 (17.7-40.2) 28 (19.7-38.2) 16.6 (8.5-29.9) 11.5 (5.3-23.2) 231 

Non-
Omani 94.9 (91.4-97.0) 25.5 (15.0-39.9) 5.6 (3.1-9.8) 38.3 (23.1-56.2) 4.7 (1.6-13.4) 11.3 (3.9-28.6) 280 

Total⁂ 83.6 (77.2-88.5) 19.8 (12.3-30.2) 17.6 (11.9 - 25.4) 32.7 (21.9 - 45.6) 11.2 (6.2 - 19.3) 11.4 (4.9 - 24.5) 511 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted value for manufactured cigarette = 83.7; hand-rolled cigarettes = 19.8; pipes (Midwakh/Boori) = 17.8; cigars, cheroots, or cigarillos = 31.5; shisha sessions = 11.9; 
other tobacco products = 11.4 
 



42

  

  42   

 
According to the proportion of daily smokers using specific amount categories of manufactured or hand-rolled cigarettes per day, the 
overall figures for the three highest levels (accounting for 50% of daily smokers) were as follows: 8.5% smoked ≥ 25 cigarettes/day; 22.4% 
smoked 15-24 cigarettes/day and 17.1% smoked 10-14 cigarettes/day (Table 22). Although not statistically significant, more Omanis 
reported smoking larger amounts/day on the 10-14 cigarettes/day and on the ≥ 25 cigarettes/day categories when compared to non-
Omani’s. When considering age groups, trends were slightly different, with those in the ≥ 25 cigarettes/day category remaining fairly 
constant and decreasing slightly with age, while the opposite occurred with the percentage of daily smokers in the 15-24 cigarettes/day 
category tending to increase with age. The pattern observed may suggest that those at lower levels of daily smoking may either cease 
smoking or may have shifted into higher consumption categories, while those heavy smokers comprise a hard-core group that will not quit 
or remain with a strong attachment to high amounts of addictive tobacco products. 

 

Table 22. Percentage of daily smokers of manufactured or hand-rolled cigarettes according to amount categories in the Oman survey sample 
population, by age group, sex and nationality, 2017 

Category Number of manufactured or hand rolled cigarettes 

  < 5 5-9 10-14 15-24 ≥25   

Age group Estimate, 
%  95% CI Estimate, 

%  95% CI Estimate, 
%  95% CI  Estimate, 

% 95% CI Estimate, 
%  95% CI Total  

n 
18-29 27.5 (14.5-46.1) 24.8 )9.6-50.5( 20.2 )10.3-35.8( 18.2 )9.8-31.2( 9.3 )2.9-25.9( 92 

30-39 39 (29.2-49.7) 15.2 )7.2-9.2( 17.2 )11.2-25.5( 19.5 )7.1-43.3) 9.1 )5.3-15.3( 164 

40-49 26.6 (16.7-39.6) 17.3 )9.4-29.7( 20.8 )10.8-36.3( 27.8 )13.7-48.3( 7.5 )3.4-5.8( 116 

50-59 [39.8] (19.8-63.9) [15.8] )5.2-39.1) [7.4] )2.9-7.4( [27.3] )9.9-6.3( [9.7] (1.4-44.7) 44 

60+ * * * * * * * * * * 23 
Sex                

Men 33.6 )27.5-40.3( 17.6 )9.6  - 30.2( 17.4 )11.6-25.1( 22.8 )14.8-33.3( 8.6 (4.1-17.2) 433 

Women * * - - * * * * * * 6 
Nationality                 

Omani 38.3 (28.9-48.6) 9.9 (5.0-18.9) 19.4 (8.1-39.7) 21.7 (14.0-32.0) 10.7 (4.3-24.4) 202 

Non-
Omani 30.1 (17.9-45.8) 27 (18.2-38.2) 14.1 (6.9-26.7) 23.3 (11.9-40.7) 5.5 (3.3-9.1) 237 

Total⁂ 34.7 (28.7-41.3) 17.3 (9.6-29.1) 17.1 (11.7-24.3) 22.4 (14.3-33.3) 8.5 (4.0-17.1) 439 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted value: <5 = 34.3, 5-9 = 18.0, 10-14 = 17.1, 15-24 = 22.0, ≥25 = 8.6 
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With respect to a more recent form of tobacco use, the smokeless tobacco, its practice still remains at relatively low levels according 
to the survey sample but should be considered a rapidly changing behaviour, particularly among young groups. At present, only 1% 
of current smokers indicated using smokeless tobacco products (Table 23).  Omanis (0.8%) used smokeless tobacco products 
slightly less than non-Omani (1.3%), while 1.7% of men used smokeless tobacco products. Regarding age, persons older than 60 
years were more likely to have used smokeless tobacco at 1.9% among current smokers.  

When current users of smokeless tobacco (n=68) were asked about what products they used more often, the overall proportions 
mentioned were 14.5 snuff by nose, 65.9% chewing tobacco, 39.6% betel and 21.2% mentioned other types of products (Table 24). 
There were no significant differences within gender, nationality and age group strata with sample size too small to draw a definite 
conclusion.  

 

Table 23. Percentage of current smokers, who used smokeless tobacco among the Oman survey sample population, by age group, sex and 
nationality, 2017 

Category Current smokers, who used smokeless tobacco 

Age group Estimate, % 95% CI Total n 

18-29 1.0 (0.5-1.9) 1647 
30-39 0.9 (0.6-1.5) 2187 
40-49 0.8 (0.4-1.5) 1410 
50-59 0.6 (0.1-2.3) 708 
60+ 1.9 (0.9-4.1) 630 
Sex  

Men 1.7 (1.1-2.7) 3365 
Women * (0.0-0.7) 3217 
Nationality  

Omani 0.8 (0.4-1.6) 4645 
Non-Omani 1.3 (0.5-3.3) 1937 
Total⁂ 1.0 (0.6-1.5) 6582 
*Based on less than 25 cases and has been suppressed 

⁂Adjusted value: estimate = 1.0 
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Table 24. Percentage of current users of smokeless tobacco using each of the following products among the Oman survey sample 
population, by type of smokeless tobacco, age group, sex and nationality, 2017 

 Snuff by nose Chewing tobacco Betel, quid Other Total 

 
 

Age group 

E
st

im
at

e,
 %

 

95% CI 

E
st

im
at

e,
 %

 

95% CI 

E
st

im
at

e,
 %

 

95% CI 

E
st

im
at

e,
 %

 

95% CI 
 
 

n 

18-29 * * * * * * * * 15 
30-39 [13.3] (4.2-35.1) [55.4] (27.8-80.1) [25.1] (7.8-57.1) [24.2] (9.9-48.2) 27 
40-49 * * * * * * * * 12 
50-59 * * * * * * * * 7 
60+ * * * * * * * * 7 
Sex          
Men 15.4 (5.5-36.5) 63.9 (39.8-82.5) 41.9 (25.5-60.3) 16.5 (8. -30.9) 67 
Women * * - - * * * * 1 
Nationality 

        
 

Omani [14.3] (3.0-46.9) [66.7] (32.7-89.2) [45.1] (21.4-71.3) [25.7] (11.4-48.2) 25 
Non-Omani [15.0] (5.5-34.7) [64.6] (44.5-80.6) [30.4] (13.4-55.1) [13.9] (5.6-30.5) 43 
Total⁂ 14.5 (5.0-35.6) 65.9 (40.7-84.5) 39.6 (23.9-57.8) 21.2 (11.3-36.3) 68 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂ Adjusted values: snuff by nose = 14.7, chewing tobacco = 65.4, betel = 40.8, other = 19.6 

 

Although the numbers are small, the overall situation of smokeless tobacco use in the whole study population indicated that 0.7% 
were daily users, 0.3% non-daily, 0.8% past users and 98.2% had never used smokeless tobacco (Table 25). Omani nationals were 
as likely as non-Omani to have been daily users (both at 0.7%). The prevalence of Omanis using smokeless tobacco as non-daily or 
past users is less than non-Omani. Meanwhile, 1.2% and 1.5% of men were daily and past smokeless tobacco users, respectively. 
Among ever daily smokeless tobacco users, 49.4% were ever daily users and 50.6% were former daily users with the rest ever daily 
users (Table 26). 
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Table 25. Percentage of smokeless tobacco users among the Oman survey sample population, by frequency, age group, sex and nationality, 2017 
Category Daily Non-daily Past user Never used  

Age group Estimate, 
% 95% CI Estimate, % 95% CI Estimate, 

% 95% CI Estimate, 
% 95% CI Total 

n 
18-29 0.8 (0.4-1.6) 0.1 (0.0-0.5) 0.3 (0.1-1.1) 98.7 (97.6-99.3) 1647 
30-39 0.4 (0.1-1.1) 0.6 (0.3-1.2) 1.8 (0.6-5.3) 97.3 (94.1-98.8) 2187 
40-49 0.3 (0.2-0.7) 0.5 (0.2-1) 0.9 (0.4-2.4) 98.3 (96.9-99.0) 1410 
50-59 0.5 (0.1-2.0) 0.1 (0.0-0.7) 0.1 (0.0-0.7) 99.4 (97.8-99.8) 708 
60+ 1.9 (0.9-4.1) - - 0.4 (0.1-1.8) 97.7 (95.7-98.8) 630 
Sex          
Men 1.2 (0.6-2.2) 0.6 (0.3-1.1) 1.5 (0.9-2.6) 96.7 (95.4-97.7) 3365 
Women 0.1 (0.0-0.7) - - 0.1 (0.0-0.6) 99.8 (98.8-100) 3217 
Nationality                          
Omani 0.7 (0.3-1.4) 0.2 (0.0-0.6) 0.7 (0.3-1.9) 98.5 (96.8-99.3) 4645 
Non-
Omani 0.7 (0.2-3.0) 0.7 (0.4-1.0) 1.2 (0.6-2.1) 97.5 (95.2-98.7) 1937 

Total⁂ 0.7 (0.4-1.1) 0.3 (0.1-0.6) 0.8 (0.4-1.6) 98.2 (97.2-98.9) 6582 
⁂Adjusted values: Daily = 0.7; Non-daily = 0.3, Past user = 0.8, Never used = 98.2 

 

Table 26. Percentage of former daily smokeless tobacco users among ever daily users in the Oman survey sample population, by frequency, 
nationality, sex and age group, 2017 

Category  
 
 
 
Age groups 

Ever daily users Former daily users  

Estimate, 
% 95% CI n Estimate, 

% 95% CI n Total 
n 

18-29 * * 13 * * 4 17 
30-39 [18.0] (3.6-56.5) 16 [82.0] (43.5-96.4) 16 32 
40-49 * * 7 * * 7 14 
50-59 * * 6 * * 2 8 
60+ * * 7 * * 3 10 
Sex          
Men 47.3 (23.4-72.5) 48 52.7 (27.5- 6.6) 32 80 
Women * * 1 - - 1  
Nationality          
Omani [53.4] (23.7-80.9) 21 [46.6] (19. -76.3) 13 34 
Non-Omani [41.2] (17.4-70.0) 28 [58.8] (30.0-82.6) 19 47 
Total⁂ 49.4 (26.6-72.4) 49 50.6 (27.6-73.4) 32 81 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted values: Ever daily users = 51.4, Former daily users = 48.6 
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When daily smokeless tobacco users (n=81) were asked about what type of product and times per day they used them, users indicated an 
overall mean of 2 times/day of snuff by nose, a mean of 5.3 times/day chewing tobacco, betel 3 times/day and 1.9 times/day other products 
(Table 27). Men used more often chewed tobacco (5.3 times/day) and betel (3.3 times/day). Betel and other forms of smokeless tobacco 
were more frequently used among Omani nationals than among non-Omani, while the opposite occurred with snuff and similar frequency 
levels were found with chewing tobacco.  

 

Table 27. Mean frequency usage of daily smokeless tobacco among the Oman survey sample population, by type of smokeless tobacco product, age 
group, sex and nationality, 2017 

Category Snuff Chewing tobacco Betel quid Other smokeless 
tobacco product Total 

 Age group Mean SE Mean SE Mean SE Mean SE n 
                  

18-29 * * * * * * * * 17 
30-39 [3.3] 0.20 [6.8] 0.24 [3.3] 0.13 [2.3] 0.11 32 
40-49 * * * * * * * * 14 
50-59 * * * * * * * * 8 
60+ * * * * * * * * 10 
Sex          
Men 2.3 0.06 5.4 0.06 3.3 0.05 1.6 0.05 80 
Women * * * * * * * * 1 
Nationality          
Omani [1.9] 0.05 [5.1] 0.05 [3.4] 0.05 [2.5] 0.07 34 
Non-Omani [2.3] 0.13 [5.8] 0.15 [1.9] 0.08 [0.3] 0.02 47 
Total 2.0 0.05 5.3 0.05 3.0 0.04 1.9 0.05 81 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 

 

5.1.7 Tobacco use cessation 
After learning about tobacco use in the country, on the positive side of such process, 2.9% of all respondents in the survey reported having 
been former daily smokers (Table 28). The proportion of Omanis who were former daily smokers among the population was lower than 
non-Omani (2.5% and 4.0%, respectively), while 5.3 % of men were former daily smokers. There was an increasing trend of former daily 
smokers with age. In addition, among ever daily smokers, overall around one third (30.4%) of the sample population reported being former 
daily smokers.  

The overall mean number of years since cessation was 13.7 years, which was higher among Omani (14.4 years) compared to non-Omani 
(12.9 years), and higher among men (13.8 years) than women (12.5 years) (Table 29). As expected, with increasing age, the number of years 
since cessation increased from 4.8 years among the youngest age group (18-29-year-olds) until reaching a peak of 19.6 years among those 
aged 50-59 years. 

 



47

  

  47   

 

Table 28. Percentage of former daily smokers among the Oman survey sample population, by smoking frequency, age group, sex and nationality, 
2017 

Category Former daily smokers among 
all the respondents 

Former daily smokers  
among ever smokers  

Age group  Estimate, %  95% CI  Total n   Estimate, %  95% CI  Total n  
18-29 2.0 (0.8-4.5) 1647 30.6 (17.2-48.2) 111 
30-39 3.0 (1.6-5.4) 2187 26.8 (15.1-42.9) 214 
40-49 2.5 (1.6-3.9) 1410 21.9 (14.1-32.4) 155 
50-59 4.4 (2.1-8.9) 708 41.9 (18.5-69.7) 66 
60+ 5.3 (2.9-9.5) 630 (49.1) (34.2-64.1) 45 
Sex       
Men 5.3 (3.8-7.3) 3365 29.5 (19.7-41.7) 583 
Women 0.4 (0.1-2.2) 3217 * * 8 
Nationality       
Omani 2.5 (1.7-3.7) 4645 32.5 (20.8-46.7) 292 
Non-Omani 4.0 (2.1-7.7) 1937 27.5 (13.9-47.0) 299 
Total⁂ 2.9 (1.8-4.7) 6582 30.4 (19.8-43.5) 591 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted values: daily former smokers among all the respondents = 2.8, former daily smokers among ever smokers = 30.4 

 

Table 29. Mean duration since cessation among the Oman survey sample population, by age group, sex and nationality, 2017 

Age group Mean 
(years) SE 

18-29 4.8 0.04 
30-39 8.6 0.06 
40-49 17.9 0.08 
50-59 19.6 0.10 
60+ 16.8 0.16 
Sex 
Men 13.8 0.05 
Women 12.5 0.25 
Nationality 
Omani 14.4 0.07 
Non-Omani 12.9 0.07 
Total⁂ 13.7 0.05 
⁂Adjusted values: mean years since cessation = 12.6 

 

The overall proportion of current smokers who had  tried to quit smoking was 50.3%, with higher levels for Omani (57.6%) compared to 
non-Omani (41.4%) (differences not statistically significant) (Table 30). The level of attempted cessation by current smokers gradually 
increased with age. When asked about receiving advice from a doctor or health professional to quit smoking, an overall proportion of 41.5% 
of current smokers indicated they had, with Omani and non-Omani reporting similar levels (differences were not significant) (Table 31).  
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Table 30. Percentage of current smokers who tried to quit smoking during the past 12 months in the Oman survey sample population, by age group, 
sex and nationality, 2017 

Category Current smokers tried to quit smoking in the past 12 months 

Age group Estimate, % 95% CI n 

18-29 44.3 (28.5-61.3) 110 
30-39 50.8 (43.2-58.3) 191 
40-49 53.5 (32.3-73.5) 132 
50-59 [61.5] (39.7-79.5) 49 
60+ [41.2] (21.6-64.1) 29 
Sex   
Men 49.5 (40.6-58.5) 503 
Women * * 8 
Nationality   
Omani 57.6 (48.0-66.7) 231 
Non-Omani 41.4 (28.5-55.6) 280 
Total⁂ 50.3 (41.0-59.6) 511 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted value: estimate = 49.5 

 

Table 31. Percentage of current smokers who received advice to quit smoking from a doctor within the past 12 months 

Category Advised to quit smoking during a visit to a doctor within the past 12 months 

Age group  Estimate, %  95% CI  Total n 

18-29 24.5 (15.3-37) 88 
30-39 35.8 (28.2-44.2) 147 
40-49 51.6 (40.2-62.9) 106 
50-59 [50.3] (29.1-71.3) 37 
60+ * * 24 
Sex  
Men 42.5 (34.3-51.2) 394 
Women * * 8 
Nationality  
Omani 39.6 (32.9-46.7) 205 
Non-Omani 44.4 (34.0-55.2) 197 
Total⁂ 41.5 (34.1-49.4) 402 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted value: estimate = 31.1 
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5.1.8 Second-hand smoking exposure  
Second-hand tobacco exposure is an often-ignored form of increased risk of NCD, whether at home or at work or both. The overall 
prevalence of reported exposure to second-hand smoke at home among the sample population was 16.7% (Table 32). In general, there were 
non-significant differences of exposure according to gender, nationality and age-groups. In turn, the overall prevalence of exposure to 
second-hand smoking at work was 11.2%. More men (11.8%) were exposed to second-hand smoke at work than women (8.9%). 

Table 32. Percentage of exposure to second-hand smoke at home or at work during the past 30 days in the Oman survey population, by nationality, 
sex and age group, 2017 

  Respondents exposed to second-hand smoke 

Category At home At work 

Age group  Estimate, %  95% CI  Total  
n  Estimate, %  95% CI  Total 

n 
18-29 17.7 (10.1-29.3) 1647 10.7 (8.3-13.7) 847 

30-39 16.4 (10.3-25.1) 2187 11.5 (8.8-14.8) 1260 

40-49 16.9 (12.2-23.1) 1410 11.3 (6.9-17.9) 748 

50-59 15.1 (8.2-26.2) 708 12.5 (8.0-19.0) 249 

60+ 15.3 (8.8 – 25) 630 8.3 (4.1-15.8) 77 
Sex  
Men 18.1 (11.1 – 28.0) 3365 11.8 (9.1-15.2) 2543 

Women 15.2 (9.5-23.3) 3217 8.9 (6.1-12.8) 638 
Nationality  
Omani 16.8 (9.5-27.9) 4645 11.5 (8.9-14.8) 1730 

Non-Omani 16.3 (9.1-27.5) 1937 10.7 (7.4-15.2) 1451 

Total⁂ 16.7 (10.5-25.4) 6582 11.2 (8.9-13.9) 3181 
⁂Adjusted values: at home = 16.7, at work = 9.7 

 

5.1.9 Highlights 
• The overall current tobacco smoking prevalence of 8% in Oman may be considered low to intermediate compared to other 

neighbouring countries in the Eastern Mediterranean region and other WHO regions. It is worth mentioning that the current 
smoking prevalence was almost similar to the 2008 OWHS (8.6%). 

• Among the current smokers, 6.7% reported being daily smokers. 
• Smoking patterns vary significantly according to demographic and socioeconomic characteristics, with prevalence being higher 

among men than women and among younger adults rather than the older; however, it is lower among Omanis compared to the 
national average. 
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• Around 80% of current smokers use manufactured cigarettes, giving opportunity to target and enhance preventive and control 
measures against this form of tobacco.  

• Mean age of smoking initiation at 21 years (with 17 years for the youngest age group in the survey) and mean duration of smoking 
of 18 years indicate the need to provide advice for young people and to offer cessation support to those already smoking.  It is worth 
noting that age of initiation has been delayed by a year compared to the 2008 OWHS.  

• Most frequently used tobacco products among daily smokers are hand-rolled cigarettes, manufactured cigarettes, and 
cigars/cheroots, which can be targeted for health intervention even though, the average daily number of manufactured cigarettes 
smoked decreased 43% compared to the 2008 OWHS. 

• Nearly 50% of daily tobacco smokers consume 10 or more manufactured or hand-rolled cigarettes, indicating that those who smoke 
are heavily dependent and require counselling or support for quitting smoking.  

• Smokeless tobacco use, a more recent public health hazard, accounts for 1% of current smokers. 66% of current smokers used 
chewing tobacco which was the most frequent smokeless tobacco product used among current smokers. The trends of smokeless 
tobacco must be determined and continually monitored to implement more stringent means to prevent and control its use. 

• On the positive side, 50% of current smokers reported attempting to quit smoking during, but only 33% of them reported having 
received advice to quit smoking from a doctor or a health worker. 

• One of every six persons 18 years and over of the population in Oman is exposed to second-hand smoking at home, while at work 
one out of ten may be exposed to second-hand smoke.  

• In general, tobacco smoking prevalence and patterns shows important differences that can be used to define specific fiscal and 
other health policy strategies for improving tobacco use prevention and control. 
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5.2.1 Rationale 
Alcohol consumption is a well-known common risk factor for the main NCD and other health problems worldwide, including a broader 
impact ranging from the cardiovascular diseases, cancer and diabetes to mental health and injuries and violence. More than half of the 3.3 
million annual deaths attributable to alcohol use are from NCDs, including cancer. Although there are regional differences, it is considered 
that around 4.5% of the global burden of disease can be attributed to alcohol consumption alone. A previous national survey in Oman 
(World Health Survey) in 2008 (OWHS, Oman) reported a low prevalence of 1.5% of alcohol drinkers among participants, where levels 
were higher among men than women and in urban settings than rural ones and lower among Omani nationals compared to non-Omani. 
There are two key different aspects of alcohol consumption that have distinct health consequences: the total amount consumed, and, the 
consumption patterns, both of which are linked to frequency and duration, potentially generating acute or chronic effects. The survey asked 
about the status of alcohol consumption of the participant population, including the following options: 1) if they had drank alcohol in the 
past 30 days (current); 2) whether their consumption had happened in the past 12 months, but not current; 3) if they ever drank in the past 
12 months (current and not current); 4) if they had not drank alcohol in the past 12 months (12-month abstainer); 5) if they had drank 
alcohol sometime in their life before the past 12 months (ever life drank); or 6) if they never had drank alcohol in their life (lifetime 
abstainers).  

5.2.2 Patterns of alcohol consumption 
In Oman, the frequency of alcohol consumption was low with an overall 96.5% of participants in the survey reported being lifetime 
abstainers. This healthy behaviour is possibly the result of the religious values and practices of alcohol prohibition in Islam. Regarding 
nationality and alcohol consumption, there were more Omani lifetime abstainers than non-Omani (98.7% and 90.4%, respectively, p<0.05) 
(Figure 3). Levels of alcohol abstainers by gender were 94.3% and 98.9% for men and women, respectively. 

The overall distribution of alcohol consumption by categories revealed 1.6% being current drinkers, 0.9% drank in the past 12 months but 
not currently, 2.4% were past 12 months’ drinkers, 1.1% were 12-month abstainers and an additional 1.1% were ever life drinkers. The mean 
maximum number of standard drinks that people reported having had during the past 30 days in one occasion, taking into account all types 
of alcoholic drinks together, is a good indication of how heavy drinking can be in a population group. Of the current drinkers (1.6%), the 
overall mean maximum number of drinks was 3.3 drinks on one occasion (Table 33). Men reported consuming a mean maximum of 3.6 
drinks on one occasion. 
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Figure 3: Percentage population of alcohol drinking lifetime abstainers in the Oman survey sample, by nationality, sex and age group, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
 

Table 33. Mean maximum number of standard alcoholic drinks consumed on one occasion in the past 30 days among Oman survey population, by 
nationality, sex and age group, 2017 

Age group Mean SE Total n 

18-29 * * 10 
30-39 * * 20 
40-49 * * 17 
50-59 * * 10 
60+ * * 5 
Sex  
Men 3.6 0.04 53 
Women * * 9 
Nationality  

Omani * * 13 
Non-Omani [2.5] 0.02 49 
Total⁂ 3.3 0.03 62 

*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted value: mean maximum drinks = 3.34  
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To assess whether alcohol consumers were concerned about impact on their health, alcohol consumers in the survey were also asked if they 
had stopped drinking due to health reasons, due to negative impact or on the advice of a doctor or other health worker. The overall adjusted 
proportion of persons who had stopped drinking due to health reasons was 25.2% (Table 34).  

Little else can be said in this report on alcohol not being a key, frequent and pronounced public health problem in Oman. This situation is 
not a surprise and has also been observed in other countries with Islamic culture or influence as in Central Asia and the Middle East. It is 
also difficult to comment further on the results given that the numbers of people consuming alcohol is way too small to draw a valid 
conclusion. 

 

Table 34. Percentage of drinkers who stopped drinking for health reasons among Oman survey population, by nationality, sex and age group, 2017 

Age group Estimate, % 95% CI Total n 
18-29 * * 5 
30-39 * * 15 
40-49 * * 11 
50-59 * * 7 
60+ * * 6 
Sex  
Men [26.3] (17.8-37.1) 34 
Women * * 10 
Nationality  
Omani * * 23 
Non-Omani * * 21 
Total [25.2] (17.7-34.4) 44 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 

⁂Adjusted value: stopped drinking due to health reasons = 25.2 
 

5.2.3 Highlights 
• Reported prevalence of current alcohol consumption (in past 30 days) in the Sultanate of Oman was very low (< 2%) among the 

survey population, likely reflecting the adherence and practice of the population to Islam. Notably, this prevalence figure has not 
changed significantly since the 2008 OWHS. Also, given that alcohol consumption is somehow stigmatized in society, low reported 
prevalence may also be in part an underestimation, so results should be interpreted with some caution. 

• Current alcohol drinkers in the survey tended to be more often non-Omanis, men and people aged between 30 to 59 years. Efforts 
to prevent and control harmful alcohol consumption and its effects should be targeted to them. 

• In general, current alcohol drinkers reported having an average of 3.3 maximum drinks in an occasion in the past 30 days, which is 
half of the binge (heavy) amount of 6 or more drinks, considered as high and acute risk behaviour for cardiovascular disease events 
and injuries or accidents.  

• Another important finding was that about one quarter of alcohol drinkers reported having stopped drinking for health reasons, 
either from a negative effect (which could indicate high intake) or from advice from a doctor or a health worker (also for control or 
for preventive reasons). Those that stopped drinking were more often non-Omani (who were also the more frequent drinkers), men 
and persons from younger and older age groups. 
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5.3.1 Rationale 
Low consumption of fruit and vegetables is associated with higher risk for CVDs, and stomach and colorectal cancers while high salt 
consumption is an important determinant of high blood pressure and CVD risk, with around four million annual deaths attributed to their 
low and excess intake, respectively. High consumption of saturated fat and trans-fat is associated with increased risk for obesity, heart 
disease and stroke. It has been estimated that over 8% of Disability Adjusted Life Years (DALYs) lost among females worldwide in 2015 
were due to these dietary risks, while this figure increased around 13% among males. Furthermore, in 2008, the OWHS, reported that 
overall 68.4% of the Omani population in the survey consumed insufficient daily amounts of fruits and/or vegetables, while 69.8%, 70.3% 
and 78.9% of Omani nationals, females and rural residents, respectively did.  

To assess the diet pattern of the surveyed population, respondents were asked about frequency of fruit and vegetable consumption, mean 
number of portions of these foods consumed daily, type of oils and fat used for meal preparation, number of meals eaten outside home per 
week and the amount of salt consumed daily. Since the data collection was done in a relatively short period, no effects were expected 
regarding seasonality. 

 

 
5.3.2.1  Determination of fruit and vegetable consumption in the survey 

Consumption of fruits and vegetables was assessed by the number of servings (approximately 80 g or about an average size cup) taken per 
day by the respondents. Show cards allowed respondents’ recalling types of fruits and vegetables consumed on a typical (e.g., most 
frequent) day. Participants were asked about the number of days in a typical week they consumed fruits and/or vegetables to contrast with 
the WHO recommended five days/week. In addition, they were asked about the number of servings of fruit or vegetables (and overall) per 
day to contrast with the WHO recommended five servings/day (or 400 g/day). This information also allowed assessing whether individuals 
met or not the WHO recommendations for fruit and/or vegetable consumption. Consumption of fruit, including dry ones, and vegetables 
was assessed in the survey population by nationality, sex, age group and educational level. 

 

Regarding the number of days fruit was consumed in a typical week, the overall mean value was 5.1 days/week, meeting the recommended 
average of five days/week (Table 35). Omani and non-Omani reported fruit consumption of 5.2 days/week and 4.8 days/week. Similarly, 
women tended to have a higher weekly fruit consumption than men (5.3 days/week vs 4.9 days/week). People with higher education 
(secondary and over) ate 5.1 servings/day which is higher than the weekly fruit consumption by less educated persons.  

In turn, regarding number of days eating vegetables in a week, the overall mean was 5.9 days/week, which is also above the dietary 
recommendation (Table 36). Omani and non-Omani reported equal fruit consumption of 5.9 days/week. Similarly, women had a weekly 
fruit consumption of 5.9 days/week than men of 5.8 days/week. 



55

  

  55   

 

Table 35. Mean number of days of fruit consumption in a typical week among the Oman survey sample population, by age group, sex, nationality 
and educational level, 2017 

Category Fruit consumption, days/week 

Age group Mean   95% CI Total n  

18-29 4.7 (4.0-5.4) 1643 
30-39 5.0 (4.4-5.6) 2180 
40-49 5.3 (4.8-5.8) 1407 
50-59 5.5 (5.0-6.0) 706 
60+ 5.7 (5.0-6.4) 625 
Sex       
Men 4.9 (4.3-5.4) 3352 
Women 5.3 (4.6-6.0) 3209 
Nationality       
Omani 5.2 (4.4-5.9) 4628 
Non-Omani 4.8 (4.5-5.2) 1933 
Educational level       
No formal education 5.1 (4.3-5.9) 1765 
Preparatory or less 4.9 (4.2-5.5) 987 
Secondary+ 5.1 (4.5-5.7) 3804 
Total⁂ 5.1 (4.5-5.7) 6561 
⁂Adjusted value: mean = 5.0 

 

Table 36. Mean number of days of vegetables consumed in a typical week among the Oman survey sample population, by age group, sex, 
nationality and educational level, 2017 

Consumption of vegetables, days/week 

Category  
Age group Mean 95% CI Total n 

18-29 5.7 (5.3-5.9) 1633 
30-39 6.0 (5.7-6.1) 2176 
40-49 6.0 (5.8-6.2) 1403 
50-59 5.9 (5.8-6.4) 704 
60+ 5.7 (5.7-6.3) 617 
Sex  
Men 5.8 (5.6-6.0) 3337 
Women 5.9 (5.7-6.1) 3196 
Nationality 
Omani 5.9 (5.6-6.1) 4607 
Non-Omani 5.9 (5.7-6.2) 1926 
Educational level  
No formal education 5.5 (5.4-6.1) 1753 
Preparatory or less 5.8 (5.4-6.2) 983 
Secondary+ 6.0 (5.7-6.1) 3792 
Total⁂ 5.9 (5.7-6.0) 6528 
⁂Adjusted value: mean = 5.8 
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The reported overall mean number of fruits servings consumed per day among participants was 2.1 servings/day, which is below the 
recommendation of five per day (Table 37). Omani consumed more fruit servings per day than non-Omani (2.4 and 1.5 servings/day, 
respectively (p<0.05)), while women consumed more fruit servings per day more than men (2.4 and 1.9 servings/day, respectively, 
p<0.05)). Also, mean consumption of fruit servings/day increased with age, from 1.9 servings/day among the youngest group up to 2.3 
servings/day among the oldest group.  

Table 37. Mean number of fruit servings per day among the Oman survey sample population, by age group, sex, nationality and educational level, 
2017 

                                                                                 Number of fruit servings/day 
Category  
Age group Mean 95% CI Total n 

18-29 1.9 (1.4-2.4) 1604 
30-39 2.1 (1.7-2.6) 2155 
40-49 2.3 (1.9-2.9) 1378 
50-59 2.2 (2.1-3.6) 696 
60+ 2.3 (2.0-3.1) 614 
Sex 
Men 1.9 (1.7-2.4) 3294 
Women 2.4 (1.9-3.0) 3153 
Nationality 
Omani 2.4 (2.0-3.0) 4546 
Non-Omani 1.5 (1.4-1.8) 1901 
Educational level 
No formal education 1.9 (1.7-2.7) 1720 
Preparatory or less 1.9 (1.7-2.6) 963 
Secondary+ 2.3 (1.8-2.7) 3759 
Total⁂ 2.1 (1.8-2.7) 6442 
⁂Adjusted values: mean = 2.1 

 

In turn, the mean number of servings of vegetables consumed per day was 2.6 servings/day (Table 38). The figures from specific population 
groups by nationality, gender, and level of education were very similar in each stratum, while increasing with age from 2.3 among the 
youngest to 3.1 among the 50-59 years of age and slightly decreased to 2.5 servings/day among the 60 years and over age group. Also, mean 
number of servings were slightly higher with having both preparatory or less, followed by secondary and more years of education compared 
to not having formal education (2.7 and 2.5 servings/day, respectively) (Table 38). These findings suggest an encouraging increasing 
vegetable intake pattern among the young and adult population and also suggest an important role of education in promoting healthier 
diets, a matter that could be improve among those with no formal education through promotion of health literacy. 



57

  

  57   

Table 38. Mean number of vegetable servings per day among the Oman survey sample population, by age group, sex, nationality and educational 
level, 2017 

                                                                            Number of vegetables servings/day 
Category  
Age group Mean 95% CI Total n 

18-29 2.3 (1.8-2.8) 1633 
30-39 2.6 (2.1-3.0) 2176 
40-49 2.7 (2.0-3.4) 1403 
50-59 3.1 (2.3-3.8) 704 
60+ 2.5 (2.0-3.0) 617 
Sex      
Men 2.5 (2.0-3.0) 3337 
Women 2.6 (2.0-3.2) 3196 
Nationality      
Omani 2.6 (2.0-3.1) 4607 
Non-Omani 2.5 (2.1-3.0) 1926 
Educational level      
No formal education 2.5 (1.8-3.1) 1753 
Preparatory or less 2.7 (1.9-3.4) 983 
Secondary+ 2.6 (2.1-3.0) 3792 
Total⁂ 2.6 (2.1-3.1) 6533 
⁂Adjusted value: mean = 2.4 

 

Finally, the overall mean number of servings of fruit and/or vegetables per day was calculated at 4.8 servings/day (Table 39). Omani (5.0 
servings/day) had more servings/day than non-Omani (4.2 servings/day, p<0.05). Women also had more servings/day of fruits and/or 
vegetables than men (5.0 and 4.6 servings/day, respectively, p<0.05). Fruits and/or vegetables consumption per day increased with age 
from a low of 4.2 servings/days among 18-29-year olds to a high of 5.9 servings/day among people aged 50-59 years, and then decreased to 
5.1 by age 60 years and over.  

Participants were grouped according to the number of servings of fruit and/or vegetables per day. The overall proportions of participants 
who had no servings (mean = zero) of fruits and/or vegetables per day were 5.3%, those eating 1-2 servings/day were 28.4%, with a further 
27% eating 3-4 servings/day, while 39.3% ate the recommended number of five servings/day (Table 40). There were some differences 
between and within strata for nationality, sex, age, and educational level, but were not significant.  
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Table 39. Mean number of fruit and/or vegetables consumed per day among the Oman survey sample population, by age group, sex, nationality 
and educational level, 2017 

                                                                                        Number of fruit and/or vegetables servings/day 
Category  
Age group Mean 95% CI n 

18-29 4.2 (3.3-5.1) 1598 
30-39 4.7 (3.9-5.5) 2154 
40-49 5.2 (4.1-6.2) 1376 
50-59 5.9 (4.5-7.3) 695 
60+ 5.1 (4.1-6.1) 611 
Sex  
Men 4.6 (3.8-5.4) 3287 
Women 5.0 (4.0-6.1) 3147 
Nationality  
Omani 5.0 (4.1-6.0) 4538 
Non-Omani 4.2 (3.6-4.7) 1896 
Educational level  
No formal education 4.7 (3.6-5.7) 1716 
Preparatory or less 4.8 (3.7-5.9) 962 
Secondary+ 4.8 (4.0-5.7) 3751 
Total⁂ 4.8 (4.0-5.6) 6434 
⁂Adjusted value: mean = 4.68 

 

Table 40. Percentage of respondents grouped by their daily average fruits and/or vegetables consumption in the Oman survey, by age group, sex, 
nationality and educational level, 2017 

  Number of servings of fruit and/or vegetables on average per day 

Total n 
                              0             1-2              3-4              5+ 
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18-29 7.8 (4.9-12.1) 33.3 (25.4- 42.2) 26.1 (20.3-32.9) 32.8 (20.9-47.4) 1641 
30-39 5.1 (3.1-8.3) 28.8 (22.8- 35.7) 28.2 (24.0- 32.9) 37.8 (29.5-47.0) 2180 
40-49 4.1 (2.1-7.6) 24.0 (17.5-32.0) 27.7 (21.8-34.5) 44.2 (35.1-53.7) 1407 
50-59 3.2 (1.2-8.2) 25.7 (19.6-33.1) 23.4 (16.3-32.4) 47.7 (38.3-57.3) 706 
60+ 2.8 (1.2-6.3) 24.5 (16.2-35.1) 28.3 (22.6-34.8) 44.4 (32.7-56.8) 625 
Sex                           
Men 6.3 (4.0-9.8) 30.8 (23.5-39.2) 26.8 (22.3-31.8) 36.1 (27.8-45.4) 3352 
Women 4.2 (2.2-8.0) 25.9 (20.4-32.3) 27.2 (22.5-32.4) 42.7 (33.1-52.9) 3207 
Nationality                           
Omani 5.1 (2.9-9.0) 26.0 (19.0-34.4) 26.4 (21.7-31.8) 42.5 (32.3-53.3) 4628 
Non-Omani 5.8 (3.3-9.9) 35.1 (29.4 -41.3) 28.4 (24.6-32.7) 30.7 (25.0-37.0) 1931 
Education Level                         
No formal education 4.9 (2.3-10.0) 30.1 (22.4-39.0) 28.5 (22.3-35.7) 36.5 (26.4-48.0) 

 
1765 

Preparatory or less 6.4 (3.1-12.5) 29.4 (22.0-38.1) 26.1 (22.1-30.5) 38.1 (27.6-49.8) 
 

985 
Secondary+ 5.2 (3.3-8.1) 27.8 (22.0-34.5) 26.7 (21.5-32.6) 40.3 (31.0-50.3) 

 
3804 

Total⁂ 5.3 (3.4-8.2) 28.4 (22.5-35.3) 27 (22.8 -31.6) 39.3 (30.5-48.9) 6554 
⁂Adjusted values: 0 servings of fruit/veg per day = 5.6, 1-2 servings of fruit/veg on per day = 29.2; 3-4 servings of fruit/veg on per day = 27.0, and 5 or 
more servings of fruit/veg on per day = 38.2 
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Further grouping into less than five servings of fruit and/or vegetables per day, allowed to determine how many people met the WHO 
recommendations for servings/day. The overall proportion of participants not meeting the recommended average was 60.7% (Table 41). 
The proportion of Omani who did not meet the recommendation was 57.5% compared to 69.3% of non-Omani.  The percentage of men 
(63.9%) not consuming 5 servings/day was higher as compared to women (57.3%), Also, though not significantly different with age, the 
lowest prevalence was observed in the youngest compared to those aged 60 years and over (67.2% and 55.6%, respectively). By educational 
level, those with no formal education consumed less frequently five or more servings/day (63.5%) compared with a higher level of 
education of those having secondary education and above (59.7%). 

Table 41. Percentage of respondents having consumed the recommended average of five servings fruit and/or vegetables a day in the Oman survey, 
by age group, sex, nationality and educational level, 2017 

Category <5 servings of fruit/veg on average per day  
Age group Estimate, % 95% CI Total n 
18-29 67.2 (52.6-79.1) 1641 
30-39 62.2 (53.0-70.5) 2180 
40-49 55.8 (46.3-64.9) 1407 
50-59 52.3 (42.7-61.7) 706 
60+ 55.6 (43.2-67.3) 625 
Sex  
Men 63.9 (54.6-72.2) 3352 
Women 57.3 (47.1-66.9) 3207 
Nationality  
Omani 57.5 (46.7-67.7) 4628 
Non-Omani 69.3 (63.0-75.0) 1931 
Education Level  
No formal education 63.5 (52.0-73.6) 1765 
Preparatory or less 61.9 (50.2-72.4) 985 
Secondary+ 59.7 (49.7-69.0) 3804 
Total⁂ 60.7 (51.1-69.5) 6554 
⁂Adjusted value: estimate = 61.8 

 

5.3.3 Dietary salt intake 
According to WHO recommendations, daily intake of salt should optimally be < 5 g/day. In a semi-quantitative approach, salt consumption 
was assessed for frequency of addition of salt before or while eating, or the addition of a salty sauce to food during preparation, or before or 
while eating food; and/or frequency of consumption of processed food high in salt. Participants were also asked about their perception of 
salt quantity consumed and its links with health, as well as the importance of reducing salt intake, and the measures taken for control. The 
overall proportion of survey respondents who reported always or often adding salt to food before eating or when eating was 24.1% (Table 
42). Higher proportions were reported for Omani, women, 18-29 years old adults and those without formal education compared to their 
strata counterparts (26.6%, 27.9%, 27.2% and 28.0%, respectively), but differences were not statistically significant. Participants were also 
asked if they added salt to food while cooking or preparing food at home (Table 43). The overall proportion of those who always/often 
added salt was 51.1%. Specific figures within strata (e.g., age, sex, nationality and level of education) were rather homogeneously 
distributed, with no statistically significant differences.  
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Table 42. Percentage reporting adding salt to food before eating or when eating among the Oman survey population, by age group, sex, nationality 
and educational level, 2017 

Category Sometimes/Rarely/Never Always/often 
Total n 

Age groups Estimate, % 95% CI Estimate, % 95% CI 
18-29 72.8 62.3-81.3 27.2 18.7-37.7 1640 
30-39 75.2 61.7-85.1 24.8 14.9-38.3 2183 
40-49 78.7 68.0-86.5 21.3 13.5-32.0 1406 
50-59 79.9 62.6-90.4 20.1 9.6-37.4 704 
60+ 77.0 65.0-85.8 23.0 14.2-35.0 623 
Sex               
Men 79.4 (66.5-88.2) 20.6 (11.8-33.5) 3345 
Women 72.1 (61.7-80.5) 27.9 (19.5-38.3) 3211 
Nationality               
Omani 73.4 (62.6-81.9) 26.6 (18.1-37.4) 4624 
Non-Omani 82.6 (71.1-90.2) 17.4 (9.8-28.9) 1932 
Education Level               
No formal education 72.0 (60.5-81.2) 28.0 (18.8-39.5) 1759 
Preparatory or less 80.4 (67.1-89.1) 19.6 (10.9-32.9) 985 
Secondary+ 76.2 (64.0-85.2) 23.8 (14.8-36.0) 3807 
Total⁂ 75.9 (64.1-84.7) 24.1 (15.3-35.9) 6551 
⁂Adjusted value: estimate:  sometimes/rarely/never = 75.2; always/often = 24.8 

 

Table 43. Percentage reporting adding salt to food while cooking or preparing it at home among the Oman survey population, by age group, sex, 
nationality and educational level, 2017 

Category 
 Sometimes/Rarely/Never Always/often 

Total 
n Age group Estimate, % 95% CI Estimate, % 95% CI 

18-29 44.3 (28.1-61.8) 55.7 (38.2-71.9) 1637 
30-39 47.5 (30.4-65.2) 52.5 (34.8-69.6) 2179 
40-49 50.2 (34.7-65.5) 49.8 (34.5-65.3) 1403 
50-59 54.9 (38.6-70.2) 45.1 (29.8-61.4) 703 
60+ 58.4 (44.6-71.1) 41.6  (28.9-55.4) 623 
Sex      
Men 51.4 (35.2-67.3) 48.6 (32.7-64.8) 3335 
Women 46.2 (30.7-62.4) 53.8 (37.6-69.3) 3210 
Nationality      
Omani 49.2 (34.7-63.8) 50.8 (36.2-65.3) 4616 
Non-Omani 48.1 (28.2-68.6) 51.9 (31.4-71.8) 1929 
Education level      
No formal education 59.5 (47.7-70.3) 40.5 (29.7-52.3) 1758 
Preparatory or less 55.9 (42.1-68.9) 44.1 (31.1-57.9) 986 
Secondary+ 44.7 (27.3-63.4) 55.3 (36.6-72.7) 3796 
Total⁂ 48.9 (33.3-64.7) 51.1 (35.3-66.7) 6540 
⁂Adjusted values: sometimes/rarely/never = 48.2; always/often = 51.2 
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The overall percentage of participants in the survey reporting consumption of processed food high in salt always or often was 18.7% (Table 
44). Omani’s indicated frequently consumption of processed food high in salt when compared to non-Omani’s (20.3% and 14.6%, 
respectively). More women (21.6%) than men (16.1%) reported high frequency of consuming processed food high in salt. Reported 
consumption when considering education was around 18% regardless of educational level.  

Table 44. Percentage of participants reporting consuming always or often processed food high in salt among the Oman survey sample population, 
by age group, sex, nationality and educational level, 2017 

 Category Sometimes/Rarely/Never Always/often Total n 
 Estimate, % 95% CI Estimate, % 95% CI 
Age group      
18-29 79.1 (72.0-84.8) 20.9 (15.2-28.0) 1636 
30-39 81.6 (75.6-86.5) 18.4 (13.5-24.4) 2181 
40-49 80.9 (75.7-85.2) 19.1 (14.8-24.3) 1403 
50-59 81.5 (75.4-86.4) 18.5 (13.6-24.6) 700 
60+ 87.8 (80.6-92.6) 12.2 (7.4-19.4) 618 
Sex          
Men 83.9 (78.7-88.0) 16.1 (12.0-21.3) 3336 
Women 78.4 (72.8-83.2) 21.6 (16.8-27.2) 3202 
Nationality                
Omani 79.7 (74.0-84.5) 20.3 (15.5-26.0) 4608 
Non-Omani 85.4 (80.6-89.1) 14.6 (10.9-19.4) 1930 
Education level                
No formal education 81.8 (73.4-88.0) 18.2 (12.0-26.6) 1751 
Preparatory or less 81.4 (73.0-87.6) 18.6 (12.4-27.0) 984 
Secondary+ 81.1 (76.1-85.2) 18.9 (14.8-23.9) 3799 
Total⁂ 81.3 (76.2-85.5) 18.7 (14.5-23.8) 6534 
⁂Adjusted values: Sometimes/Rarely/Never = 81.1, Always/often = 18.9 

 

To complement the behavioural information, survey participants were also asked about perception of their salt consumption by giving a 
qualitative estimate of the quantity of salt and salty sauce consumed, from “far too little” to “just the right amount” to “far too much” 
Overall, about two thirds (68.4%) of the respondents in the survey self-reported that they consumed “just the right amount” of salt and 
salty sauce, while 24.7% said they had “too little” or “far too little”, and only 6.8% reported having “far too much” or “too much” salt and 
salty sauce (Table 45).  Though there were some differences between and within strata, they were not significant.  
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Table 45. Self-reported quantity of salt consumed among the Oman survey sample population, by age group, sex, nationality and educational level, 
2017 

Category Far too much /Too much Just the right amount Far too little /Too little Total n Age groups Estimate, % 95% CI Estimate, % 95% CI Estimate, % 95% CI 
18-29 10.4 (6.6-16.1) 65.9 (54.5-75.7) 23.6 (14.4-36.3) 1638 
30-39 5.7 (3.5-9.1) 73.1 (65.5-79.6) 21.2 (14.4-30.1) 2172 
40-49 5.7 (4.6-7.1) 69.9 (61.0-77.6) 24.3 (16.6-34.2) 1404 
50-59 5.5 (2.5-11.7) 64.2 (49.9-76.3) 30.4 (20.4-42.6) 691 
60+ 2.5 (0.8-7.6) 63.9 (52.0-74.3) 33.6 (22.9-46.3) 614 
Sex        
Men 6.4 (4.6-8.9) 67.4 (56.2-76.9) 26.2 (17.3-37.4) 3336 
Women 7.3 (4.6-11.3) 69.5 (61.6-76.4) 23.2 (15.5-33.3) 3183 
Nationality        
Omani 6.6 (4.1-10.7) 68.0 (57.7-76.8) 25.4 (16.0-37.8) 4594 
Non-Omani 7.4 (4.5-11.8) 69.6 (61.1-77.0) 23.0 (17.6-29.5) 1925 
Education Level        
No formal education 4.7 (2.0-10.7) 64.2 (50.7-75.8) 31.1 (19.0-46.4) 1738 
Preparatory or less 5.1 (2.9-8.8) 70.7 (60.6-79.1) 24.2 (14.9-36.8) 983 
Secondary+ 7.7 (5.8-10.3) 69.2 (61.3-76.2) 23.0 (15.8-32.2) 3794 
Total⁂ 6.8 (5.0-9.3) 68.4 (59.5-76.1) 24.7 (16.7-34.9) 6519 
⁂Adjusted values: far too much/too much = 7.5, just the right amount = 68.4, far too little/too little = 24.1 
 

As a follow up, participants were then prompted about their attitude towards salt in their diet, being asked about the importance of their 
lowering salt in their diet. Overall, 53.6% considered it very important, 37.4% somewhat important, and a further 8.9% considered it not at 
all important at all (Table 46). Replies to the first two categories according to different population strata were rather similar. In general, 
these results are in agreement with the participants’ reported addition of salt to their consumed meals but less so with addition of salt when 
cooking or preparing food. Participants were also asked whether they thought that consuming too much salt could cause a serious health 
problem. The overall proportion of respondents considering that high salt consumption could be harmful was 89.2% (Table 47). The 
distribution of replies was quite homogeneous within age, gender, nationality and level of education strata. 
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Table 46. Attitude about the importance of lowering salt in diet among the Oman survey sample population, by age group, sex, nationality and 
educational level, 2017 

Category Very Somewhat Not at all Total n Age group Estimate, % 95% CI  Estimate, %   95% CI Estimate, %  95% CI   
18-29 48.0 (39.2-56.9) 40.1 (34.1-46.4) 11.9 (7.1-19.3) 1624 
30-39 53.3 (43.9-62.5) 38.9 (31.1-47.3) 7.8 (5.3-11.4) 2162 
40-49 55.7 (45.5-65.3) 35.2 (29.1-41.8) 9.2 (4.3-18.3) 1395 
50-59 61.4 (55.6-67.0) 31.4 (25.9-37.5) 7.2 (3.5-13.9) 703 
60+ 59.5 (52.5-66.2) 36.3 (30.1-43.1) 4.1 (2.5-6.7) 613 
Sex        
Men 53.3 (46.2-60.3) 37.5 (32.4-43.0) 9.2 (5.5-14.9) 3303 
Women 54.0 (44.4-63.2) 37.4 (30.4-44.9) 8.7 (5.1-14.3) 3194 
Nationality        
Omani 52.8 (43.4-61.9) 37.4 (31.0-44.3) 9.8 (5.1-18.2) 4605 
Non-Omani 56.0 (49.8-62.0) 37.5 (32.2-43.2) 6.5 (4.8-8.7) 1892 
Education level        
No formal education 56.5 (48.1-64.6) 37.7 (30.0-46.1) 5.8 (3.1-10.6) 1731 
Preparatory or less 58.2 (46.9-68.7) 33.4 (24.9-43.1) 8.4 (3.8-17.6) 975 
Secondary+ 52.0 (45.1-58.9) 38.1 (33.2-43.2) 9.9 (6.4-15.0) 3786 
Total⁂ 53.6 (45.9-61.2) 37.4 (31.9-43.4) 8.9 (5.4-14.4) 6492 
⁂Adjusted values: very important = 53.0, somewhat important = 37.9, not at all important = 9.2 
 

Table 47. Proportion of participants of the Oman survey who thought consuming too much salt could cause serious health problems, by age group, 
sex, nationality and educational level, 2017 

Category Yes No 
Total n Age group Estimate, % 95% CI Estimate, % 95% CI 

18-29 87.8 (80.1-92.8) 12.2 (7.2-19.9) 1609 
30-39 89.3 (84.3-92.9) 10.7 (7.1-15.7) 2136 
40-49 89.4 (83.8-93.2) 10.6 (6.8-16.2) 1390 
50-59 91.9 (83.6-96.2) 8.1 (3.8-16.4) 698 
60+ 89.6 (82.5-94.0) 10.4 (6.0-17.5) 602 
Sex         
Men 89.3 (84.2-92.8) 10.7 (7.2-15.8) 3262 
Women 89.1 (81.8-93.7) 10.9 (6.3-18.2) 3173 
Nationality         
Omani 88.5 (81.3-93.1) 11.5 (6.9-18.7) 4574 
Non-Omani 91.1 (86.6-94.2) 8.9 (5.8-13.4) 1861 
Education level         
No formal education 87.4 (81.0-91.9) 12.6 (8.1-19.0) 1706 
Preparatory or less 87.1 (78.3-92.6) 12.9 (7.4-21.7) 968 
Secondary+ 90.0 (84.3-93.8) 10.0 (6.2-15.7) 3756 
Total* 89.2 (83.2-93.2) 10.8 (6.8-16.8) 6430 
⁂Adjusted value: estimate = 87.6 
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Regarding ways to reduce salt intake, participants were asked about limiting the consumption of processed food and, overall, 50.5% 
provided a positive answer (Table 48). Likewise, they were asked if they looked at the salt or sodium content on food labels and 29.8% said 
they did (Table 49). When prompted if they would buy low salt/sodium food alternatives, 23.2% said they would not buy them (Table 50). 
Also, when asked about avoiding eating foods prepared outside home, 48.2% said they would avoid eating outside (Table 51). When 
participants were prompted about doing other things specifically to control salt intake, 15.2% said they would do something about it ( Table 
52). When suggested using spices other than salt for cooking to reduce intake was suggested, 26.8% of the respondents said they would use 
them (Table 53). Population strata specific replies for these questions were rather homogeneous for most part following the overall 
proportion values presented for each question. This apparent disassociation pattern between beliefs and practice may be related to, on the 
one side, to the reported low salt consumption, which is possibly linked to a low perception of own risk, and, on the other, to a potential 
lack of knowledge and skills about dealing with high salt consumption. 

Table 48. Proportion of respondents who would suggest limiting consumption of processed foods to reduce salt intake in the Oman survey, by age 
group, nationality, sex and educational level, 2017 

 Limit consumption of processed foods 

 Age groups Estimate, % 95% CI Total n 

18-29 46.2 (35.4-57.4) 1647 
30-39 48.7 (41.0-56.4) 2187 
40-49 56.3 (42.4-69.2) 1410 
50-59 51.3 (41.5-61.0) 708 
60+ 56.1 (37.5-73.2) 630 
Sex    

Men 47.8 (38.2-57.4) 3365 
Women 53.4 (42.8-63.7) 3217 
Nationality    
Omani 50.8 (39.7-61.8) 4645 
Non-Omani 49.7 (39.0-60.4) 1937 
Education Level    

No formal education 47.9 (37.9-58.0) 1772 
Preparatory or less 49.4 (38.1-60.8) 988 
Secondary+ 51.4 (40.9-61.8) 3816 
Total⁂ 50.5 (40.7-60.3) 6576 
⁂Adjusted value: estimate = 49.7 
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Table 49. Proportion of respondents who indicated looking at salt content of food labels to reduce  salt intake in the Oman survey, by age group, 
nationality, sex and educational level, 2017 

Category Look at the salt or sodium content on food labels 
 Age group Estimate, % 95% CI Total n 
18-29 27.1 (19.8-35.8) 1647 
30-39 28.8 (20.7-38.6) 2187 
40-49 35.6 (25.4-47.3) 1410 
50-59 31.0 (22.0-41.8) 708 
60+ 27.0 (13.3-47.1) 630 
Sex    
Men 27.8 (19.5-37.9) 3365 
Women 31.9 (22.7-42.8) 3217 
Nationality    
Omani 28.9 (20.7-38.9) 4645 
Non-Omani 32.1 (21.7-44.6) 1937 
Education Level    
No formal education 22.2 (14.9-31.9) 1772 
Preparatory or less 28.9 (17.5-43.8) 988 
Secondary+ 32.1 (22.9-42.9) 3816 
Total⁂ 29.8 (21.2-40.0) 6576 
⁂Adjusted value: estimate = 29.2 
 

 

Table 50. Proportion of respondents who would buy low salt/sodium food alternatives to reduce salt intake in the Oman survey, by age group, 
nationality, sex and educational level, 2017 

 Buy low salt/sodium alternatives   
Age group Estimate, % 95% CI Total n 
18-29 19.3 (12.2-29.0) 1647 
30-39 24.1 (17.7-32.0) 2187 
40-49 25.4 (18.2-34.3) 1410 
50-59 27.0 (18.2-38.1) 708 
60+ 24.5 (14.1-39.0) 630 
Sex    
Men 20.2 (14.6-27.4) 3365 
Women 26.5 (19.8-34.5) 3217 
Nationality    
Omani 23.2 (16.3-32.0) 4645 
Non-Omani 23.2 (17.9-29.6) 1937 
Education Level    
No formal education 23.3 (14.2-35.7) 1772 
Preparatory or less 23.7 (13.2-38.7) 988 
Secondary+ 23.2 (17.7-29.7) 3816 
Total⁂ 23.2 (17.4-30.4) 6576 
⁂Adjusted value: estimate = 22.8 
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Table 51. Proportion of respondents who would avoid eating foods prepared outside home to reduce salt intake in the Oman survey, by age group, 
nationality, sex and educational level, 2017 

 Avoid eating foods prepared outside of a home Total n Age group Estimate, % 95% CI 
18-29 42.4 (33.8-51.4) 1647 
30-39 48.5 (40.4-56.7) 2187 
40-49 51.2 (42.8-59.6) 1410 
50-59 52.2 (43.7-60.5) 708 
60+ 54.8 (39.8-68.9) 630 
Sex    
Men 44.7 (36.5-53.2) 3365 
Women 51.9 (42.6-61.1) 3217 
Nationality    
Omani 47.9 (39.7-56.1) 4645 
Non-Omani 49.0 (37.9-60.1) 1937 
Education Level    
No formal education 48.3 (40.5-56.2) 1772 
Preparatory or less 51.6 (40-63) 988 
Secondary+ 47.5 (38.7-56.5) 3816 
Total⁂ 48.2 (39.9-56.5) 6576 
⁂Adjusted value: estimate = 47.4 

 

Table 52. Proportion of respondents who would do other things specifically to control their salt intake in the Oman survey, by age group, 
nationality, sex and educational level, 2017 

 Do other things specifically to control your salt intake  
Age Group Estimate, % 95% CI Total n 
18-29 14.5 (8.7-23.3) 1647 
30-39 14.7 (10.1-20.8) 2187 
40-49 17.3 (11.3-25.4) 1410 
50-59 18.5 (10.7-30.3) 708 
60+ 10.2 (4.2-22.7) 630 
Sex    
Men 13.5 (8.1-21.7) 3365 
Women 17.0 (11.3-24.6) 3217 
Nationality    
Omani 15.6 (9.1-25.3) 4645 
Non-Omani 14.1 (10.9-17.9) 1937 
Education Level    

No formal education 13.1 (7.2-22.7) 1772 
Preparatory or less 14.1 (5.3-32.5) 988 
Secondary+ 15.9 (11.0-22.4) 3816 
Total⁂ 15.2 (9.7-23.0) 6576 
⁂Adjusted value: estimate = 14.9 
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Table 53. Proportion of respondents who would use spices other than salt when cooking to reduce their salt intake in the Oman 
survey, by age group, nationality, sex and educational level, 2017 

 Use spices other than salt when cooking  
 Age groups Estimate, % 95% CI Total n 
18-29 25.6 (18.5-34.3) 1647 
30-39 27.6 (18.6-38.8) 2187 
40-49 28.4 (21.7-36.3) 1410 
50-59 30.2 (21.3-40.8) 708 
60+ 20.4 (12.7-31.1) 630 
Sex      
Men 24.3 (16.7-34.0) 3365 
Women 29.4 (21.9-38.3) 3217 
Nationality      
Omani 24.2 (17.4-32.5) 4645 
Non-Omani 33.7 (21.7-48.4) 1937 
Education Level      
No formal education 23.3 (16.6-31.5) 1772 
Preparatory or less 24.5 (15.4-36.5) 988 
Secondary+ 28.2 (19.8-38.3) 3816 
Total⁂ 26.8 (19.5-35.6) 6576 
⁂Adjusted value: estimate = 26.5 
 
 

5.3.4 Use of oil and fat products for meal preparation at home 
Oil and fat intake were assessed by asking about the type of oil or fat most frequently used for meal preparation at home. Overall 
proportions for each type of oil or fat were as follows: 2.8% used butter or ghee, 0.9% used lard or suet, 0.1% cooked with margarine, 79.7% 
used vegetable oil and 7.5% used other type of oil or fat, while 0.16% did not use any oil or fat products (Table 54). Specific figures for 
different background categories were homogenous around the overall proportion of use for each type of oil or fat used. Use of vegetable oils, 
rich in polyunsaturated fatty acids, should be further promoted for consumption at home and in the reformulation of other food products. 
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Table 54. Type of oil or fat most often used for meal preparation in household among the Oman survey sample population, by age group, 
nationality, sex and educational level, 2017 

Category Butter or Ghee Lard or Suet Margarine Vegetable oil Other None used  

Age group 
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95% CI Total n 

18-29 3.4 (1.8-6.5) 1.1 (0.4-2.8) 0.04 (0.01-0.31) 78.0 (78.0-93.5) 7.6 (2.5-21) 0.15 (0.03-0.84) 1642 

30-39 1.9 (1.0-3.5) 0.7 (0.4-1.1) 0.11 (0.02-0.52) 81.2 (81.2-94.0) 7.9 (3.5-16.9) 0.24 (0.08-0.71) 2185 

40-49 3.3 (2.3-4.7) 1.1 (0.6-1.9) 0.03 (0.00-0.36) 81.5 (81.5-94.5) 5.8 (1.8-17.5) 0.12 (0.02-0.62) 1409 

50-59 2.6 (1.8-3.7) 0.8 (0.2-2.7) 0.41 (0.07-2.27) 79.7 (79.7-94.1) 7.3 (2.6-18.9) 0.17 (0.02-1.71) 704 

60+ 2.9 (0.7-10.7) 1.0 (0.3-3.2) 0.02 (0.00-0.24) 71.7 (71.7-93.9) 9.9 (3.6-24.5) 0.04 (0.0-0.47) 622 

Sex              

Men 2.6 (1.5-4.4) 0.7 (0.4-1.1) 0.10 (0.03-0.39) 77.5 (77.5-95.0) 7.6 (2.3-21.8) 0.08 (0.02-0.33) 3350 

Women 3.1 (2.2-4.2) 1.2 (0.6-2.1) 0.09 (0.02-0.41) 80.8 (80.8-92.8) 7.4 (3.1-16.7) 0.25 (0.08-0.83) 3212 

Nationality              

Omani 3.3 (2.1-5.2) 1.1 (0.5-2.1) 0.05 (0.01-0.22) 77.4 (77.4-93.7) 7.8 (2.6-21.4) 0.08 (0.03-0.26) 4628 

Non-
Omani 1.5 (1.0-2.1) 0.5 (0.3-0.9) 0.22 (0.09-0.53) 84.4 (84.4-94.7) 6.7 (3.1-13.9) 0.38 (0.14-0.98) 1934 

Education 
level              

No formal 
education 2.9 (1.2-6.8) 0.9 (0.3-3.5) 0.04 (0.00-0.43) 74.2 (74.2-94.5) 8.5 (2.9-22.7) 0.10 (0.02-0.58) 1763 

Preparator
y or less 3.5 (1.6-7.3) 1.6 (1.0-2.8) 0.03 (0.00-0.29) 75.7 (75.7-93.3) 8.0 (2.2-24.8) 0.03 (0.0-0.30) 987 

Secondary
+ 2.7 (1.8-4.0) 0.8 (0.4-1.5) 0.12 (0.05-0.31) 81.6 (81.6-93.8) 7.1 (2.8-17) 0.20 (0.09-0.48) 3807 

Total⁂ 2.8 (1.9-4.2) 0.9 (0.6-1.5) 0.10 (0.04-0.22) 79.7 (79.7-93.8) 7.5 (2.8-18.8) 0.16 (0.07-0.38) 6557 
⁂Adjusted values: Butter or Ghee = 2.9, Lard or Suet = 1.0, Margarine = 20.5, Vegetable Oil = 88.3, Other = 7.6, None used = 0.2 
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5.3.5 Eating processed foods or eating out of home 
To complement assessment of their feeding practice, participants were asked about the average number of meals (e.g., breakfast, lunch or 
dinner) per week eaten outside or not prepared at a home. The overall mean number of meals eaten outside a home was 1.8 meals/week 
(Table 55). Omanis ate more often away from home than non-Omanis (1.9 and 1.6 meals/week), and men more frequently than women (1.8 
and 0.9 meals per week, respectively). The younger group (2.5 meals/week) tended to eat out more often than the older group (0.7 
meals/week). Meanwhile, those with secondary and higher education (2.2 meals/week) indicated having more often a meal outside home 
as compared to those with no formal education (1 meal/week). The high weekly frequency of eating meals away from home, particularly 
among the younger age group, men, Omani, and those with higher education suggests strong targeted marketing for certain population 
segments who lack time for eating at home or who are affluent enough to eat out of home regularly.  

 

Table 55. Mean number of meals taken outside of a home per week among the Oman survey population, by age group, nationality, sex and 
education, 2017 

Category Number of meals not prepared at home per week 

  Mean SE Total n 
Age group       
18-29 2.5 0.12 822 
30-39 1.8 0.07 1156 
40-49 1.5 0.09 759 
50-59 1.2 0.13 316 
60+ 0.7 0.11 283 
Sex    

Men 1.8 0.05 3336 
Women 0.9 0.04 3120 
Nationality    

Omani 1.9 0.07 1757 
Non-Omani 1.6 0.07 1579 
Educational level    

No formal education 1.0 0.08 742 
Preparatory or less 1.4 0.09 646 
Secondary+ 2.2 0.07 1945 
Total⁂ 1.8 0.05 3333 
⁂Adjusted value: mean = 1.87 
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5.3.6 Highlights   
• The proportion of population in the survey who did not meet the WHO recommendations for eating daily 5 servings of fruits 

and/or vegetables was 60.7%, and represents a challenge for Oman. Unfortunately, this is around 10% higher than the proportion 
reported in the 2008 OWHS though the average consumption of fruits and/or vegetables per day of 4.4 servings seen in the survey 
is close to the recommendation. Health promotion and increase health policy strategies and efforts will be required to improve this 
situation. 

• As an indication of the population salt intake, one in four survey participants reported frequently adding salt to their food, 50% 
often adding salt to meals during cooking and 20% indicated frequent consumption of processed food high in salt.  

• The survey population reported frequently eating outside of home in a week (mean of 1.8 meals/week), while also frequently eating 
processed food high in salt content. Such behaviours that have an impact on the total salt consumption call for extra efforts to 
stimulate eating at home and promote decreasing processed food. A strategy combining these two aspects would be more efficient 
than one focusing on each aspect separately.   
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5.4.1 Rationale 
Lack of physical activity is another key risk factor for NCD that affects health in many ways, including increasing the occurrence of other 
risk factors like overweight and obesity, raised blood and cholesterol, and of cardiovascular diseases, diabetes and cancer. This factor was 
assessed in this survey based on intensity, duration and frequency of physical activity, using the Global Physical Activity Questionnaire 
(GPAQ). Data were collected on the number of days, hours, and minutes of physical activity performed at work, involving transportation, 
and in recreational settings for at least 10 minutes or more continuously each day. The questionnaire has the advantage of assessing not 
only the duration, but also the intensity of physical activity, eliciting more specific responses with the use of show cards depicting different 
types of physical activity. According to WHO global recommendations, adults should do at least 150 minutes of moderate-intensity or 75 
minutes of vigorous-intensity physical activity throughout a normal week. The survey population was classified according to their meeting 
the WHO definition of physical activity. 

5.4.2 Determination of physical activity in the survey 
The overall prevalence of insufficient physical activity (not meeting WHO recommendations on physical activity) was 38.6%, which 
includes 24.5% who reported not doing any physical activity. (Table 56 & Table 57) 

Overall, Omani’s (41.6%) had higher prevalence of insufficient physical activity than non-Omani (30.6%) (p<0.05), while women also had a 
higher prevalence of insufficient physical activity than men (48.5% and 29.6%, respectively). Regarding age groups, the prevalence was 
highest among those aged 60 years and over with 58.5%, whereas for education level, those with no formal education reported highest 
prevalence of insufficient physical activity with 51.9%. Furthermore, 26.1% of Omanis and 20.5% of non-Omanis reported not doing any 
physical activity. Women (31.3%) reported a higher estimated percentage of no physical activity in comparison to men (18.4%). 

When the former 2010 WHO definition of levels of total physical activity is used, the overall population proportion of low physical activity 
was 19.6%, while an additional 24.5% of the people reported not doing any physical activity (Table 58). In contrast, 24.3% reported doing 
moderate level of physical activity and a further 31.5% reported a high level of physical activity.  

According to nationality, sex, age, and education in the population, Omanis (21.4%), women (22.7%), the older population (22.4%), and 
those with no formal education (22.3%) had higher estimates of low physical activity. Similarly, this was seen with respect to not doing any 
physical activity in the population, being highest for Omani (26.1%), women (31.3%), the oldest age group (39.6%), and those with no 
formal education (32.7%).  
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Table 56. Respondents not meeting WHO recommendations on physical activity for health among the Oman survey population, by age group, sex, 
nationality and educational level, 2017 

Category Insufficient Total n Age group Estimate, % 95% CI 
18-29 35.7 (25.7-47.3) 1610 
30-39 37.7 (29.2-47.1) 2140 
40-49 34.5 (22.2-49.3) 1375 
50-59 40.1 (23.6-59.1) 696 
60+ 58.5 (44.1-71.6) 617 
Sex     
Men 29.6 (22.0-38.5) 3303 
Women 48.5 (34.7-62.6) 3135 
Nationality     
Omani 41.6 (30.3-53.8) 4549 
Non-Omani 30.6 (21.4-41.7) 1889 
Education level   
No formal education 51.9 (39.6-64.0) 1732 
Preparatory or less 32.0 (21.4-44.7) 969 
Secondary+ 36.0 (25.6-48.0) 3731 
Total⁂ 38.6 (27.9-50.6) 6432 
⁂Adjusted value: Insufficient physical activity = 39.1 

 

Table 57. Respondents reporting not doing any physical activity for health among the Oman survey population, by age group, sex, nationality and 
educational level, 2017 

Category Not doing any physical activity 
Total n Age group Estimate, % 95% CI 

18-29 21.5 (14.1-31.4) 1610 
30-39 24.1 (16.2-34.3) 2140 
40-49 22.3 (12.9-35.8) 1375 
50-59 25.9 (14.1-42.5) 696 
60+ 39.6 (28.2-52.3) 617 
Sex     
Men 18.4 (13.7-24.4) 3303 
Women 31.3 (18.9-47.0) 3135 
Nationality     
Omani 26.1 (16.7-38.2) 4549 
Non-Omani 20.5 (13.6-29.6) 1889 
Education Level    
No formal education 32.7 (23.5-43.5) 1732 
Preparatory or less 23.3 (14.8-34.6) 969 
Secondary+ 22.5 (14.3-33.4) 3731 
Total⁂ 24.5 (16.1-35.6) 6432 
⁂Adjusted value: Not doing any physical activity = 30.4 
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Table 58. Prevalence of physical activity level according to WHO recommendations among the Oman survey population, by age group, sex, 
nationality and educational level, 2017 

 Low Level Moderate level High level Not doing any physical 
activity 

Total  
n 

Age group 
Estimate, 

% 95% CI   Estimate, %  95% CI  Estimate, %  95% CI  Estimate, 
%   95% CI  

18-29 20.0 (15.6-25.3) 28.3 (23-34.2) 30.2 (23.5-37.8) 21.5 (14.1-31.4) 1610 
30-39 20.7 (16.4-25.7) 21.5 (17.0-26.9) 33.7 (24.2-44.7) 24.1 (16.2-34.3) 2140 
40-49 16.9 (13.1-21.4) 23.9 (18.7-30.1) 36.9 (23.6-52.4) 22.3 (12.9-35.8) 1375 
50-59 18.3 (14.8-22.5) 24.6 (18.3-32.1) 31.3 (18.6-47.5) 25.9 (14.1-42.5) 696 
60+ 22.4 (16.3-30.0) 20.6 (14.3-28.7) 17.3 (9.4-29.7) 39.6 (28.2-52.3) 617 
Sex     
Men 16.7 (13.1-21.1) 26.1 (22.5-30.1) 38.7 (31.6-46.3) 18.4 (13.7-24.4) 3303 
Women 22.7 (18.7-27.2) 22.4 (17.2-28.6) 23.6 (13.1-38.9) 31.3 (18.9-47.0) 3135 
Nationality     
Omani 21.4 (18.0-25.3) 24.8 (19.7-30.8) 27.7 (19.6-37.6) 26.1 (16.7-38.2) 4549 
Non-Omani 14.6 (11.5-18.5) 23.0 (19.8-26.5) 41.9 (31.2-53.4) 20.5 (13.6-29.6) 1889 
Education level     
No formal education 22.3 (17.2-28.4) 18.8 (13.9-25.0) 26.2 (17.6-37.1) 32.7 (23.5-43.5) 1732 
Preparatory or less 12.1 (8.3-17.3) 23.4 (15.1-34.5) 41.2 (27.3-56.7) 23.3 (14.8-34.6) 969 
Secondary+ 20.1 (16.7-24.1) 26.1 (22.3-30.2) 31.4 (22.1-42.4) 22.5 (14.3-33.4) 3731 
Total⁂ 19.6 (16.4-23.2) 24.3 (20.4-28.8) 31.5 (22.4-42.3) 24.5 (16.1-35.6) 6432 
⁂Adjusted values: Low level = 18.6, Moderate level = 22.0, High level = 27.8, Not doing physical activity = 30.4 

 

Overall, 77% of the survey population reported not doing vigorous physical activity on a regular basis (Table 59). 79.3% Omanis reported 
not having done vigorous physical activity, compared to 70.6% of non-Omanis. In turn, 89.7% of women did no vigorous physical activity 
compared to 65.4% of men (difference statistically significant, p<0.05). Meanwhile by age groups, the older age group of 60 years and over 
reported the highest prevalence of carrying out no vigorous physical activity with 92.2%. Regarding the relation with educational level, 
those with no formal education reported the highest frequency of no vigorous physical activity (84.1%), compared to secondary and over 
education and preparatory of or less, with 75.8% and 72.6%, respectively. 
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Table 59. Oman survey population reporting not engaging in vigorous physical activity, according to nationality, sex, age grouping and educational 
level, 2017 

Not engaging in vigorous physical activity 
Age group  Estimate, % 95% CI Total n  
18-29 73.0 (64.4-80.2) 1610 

30-39 76.0 (69.7-81.3) 2140 

40-49 76.3 (66.9-83.8) 1375 

50-59 79.1 (66.2-88.0) 696 

60+ 92.2 (88.0-95.0) 617 
Sex    

Men 65.4 (58.0-72.1) 3303 

Women 89.7 (83.5-93.7) 3135 
Nationality    

Omani 79.3 (71.0-85.8) 4549 

Non-Omani 70.6 (62.7-77.4) 1889 
Educational level    
No formal education 84.1 (78.6-88.3) 1732 
Preparatory or less 72.6 (62.4-80.9) 969 
Secondary+ 75.8 (68.4-81.8) 3731 
Total⁂ 77.0 (69.9-82.8) 6432 
⁂Adjusted value: estimate = 75.5 

 

Physical activity was analysed using continuous indicators, such as time spent participating in different physical activities, as well as 
categorical indicators, such as meeting cut-off points for specific amounts of physical activity. Total physical activity per day was recorded, 
taking into account all domains (work-, transport-, and recreation-related activities).  

The overall mean of physical activity in the study population was 97.8 minutes per day, of which 61.3 min/day were devoted to work, 21.2 
min/day were related to transport and 15.4 min/day dedicated to recreation activities (Table 60). Overall, Omani reported an average of 
73.5 min/day of total physical activity compared to the mean of 164.0 min/day of non-Omanis. Men reported a higher mean time of total 
physical activity than women (126.7 and 66.2 min/day, respectively). When age is considered, the highest level of total physical activity was 
reported by adults 40-49 years of age with the lowest mean was reported by adults aged 60 years and above (109.6 and 53.9 min/day, 
respectively. According to education, those with preparatory or less educational level exerted more minutes of total physical activity (151.8 
min/day) compared to those with secondary and over (90.6 min/day) and those with no formal education (90.3 min/day). 

According to total time dedicated to activity categories, Omanis dedicated 36.6 min/day, 20.9 min/day and 16.0 min/day to work-, 
transport and leisure-related activities while non-Omanis dedicated 128.6 min/day, 21.8 min/day and 13.6 min/day, respectively. Women 
reported low mean minutes with respect to physical activity dedicating 41.4 min/day, 16.3 min/day and 8.5 min/day to work-, transport 
and leisure-related activities. 
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Table 60. Mean minutes of physical activity on average per day among the Oman survey sample population, by age group, sex, nationality and 
educational level, 2017 

 Category Work-related Transport-related Recreation-related Total N Age group Mean SE Mean SE Mean SE Mean SE 
18-29 56.3 0.17 23.4 0.05 17.4 0.05 97.1 0.20 1610 
30-39 74.2 0.22 18.0 0.05 14.3 0.05 106.5 0.24 2140 
40-49 67.6 0.24 23.1 0.06 19.0 0.08 109.6 0.27 1375 
50-59 58.1 0.31 20.3 0.08 13.6 0.08 92.0 0.34 696 
60+ 28.1 0.25 20.1 0.11 5.6 0.05 53.9 0.30 617 
Sex          
Men 79.5 0.18 25.5 0.04 21.6 0.05 126.7 0.19 3303 
Women 41.4 0.10 16.3 0.04 8.5 0.03 66.2 0.11 3135 
Nationality          
Omani 36.6 0.08 20.9 0.03 16.0 0.04 73.5 0.10 4549 
Non-Omani 128.6 0.30 21.8 0.05 13.6 0.05 164.0 0.32 1889 
Educational level          
No formal education 60.1 0.26 24.6 0.08 5.7 0.05 90.3 0.29 1732 
Preparatory or less 110.4 0.42 25.3 0.09 16.1 0.11 151.8 0.46 969 
Secondary+ 53.2 0.11 19.5 0.03 18.0 0.03 90.6 0.12 3731 
Total⁂ 61.3 0.10 21.2 0.03 15.4 0.03 97.8 0.12 6432 
⁂Adjusted values: work-related = 61.9, transport-related = 21.15, recreation-related = 15.29, total = 97.53 
 
Median values for physical activity are also presented as measures that take into account the skewed distribution of this variable; overall 
results show a median value of 68 minutes/day (Table 61). Though activity levels may vary using the median, distribution patterns of 
fractions dedicated to specific categories and differences by population groups tend to remain similar.  

In terms of physical activity time composition, overall, those for transport-related activity contributed the largest fraction of the total with 
an overall mean of 43.6, followed by work-related activity with 35.6 of the total physical activity, while leisure-related activities accounted 
for only 20.9% of total physical activity (Table 62).  

Regarding composition of total physical activity by nationality, Omanis dedicated more time to transport (48.3%) of total physical activity, 
while 30% was dedicated to work and 21.7% for leisure. In contrast, non-Omani dedicated more time to work (49.7%), and less to transport 
(31.5%) and leisure (18.8%). Women reported a higher proportion of total physical activity than men for transport (46.4% vs. 41.4%, 
respectively) and work-related activities (38.9% vs. 33%). However, men reported a higher proportion of total physical activity for leisure 
activities as compared to women (25.6% vs. 14.8%).  

When age is considered, the highest fraction for transport was reported by adults 60 years of age and over (65.1%), the highest fraction of 
total physical activity for work-related activities was among the 30-39 age group (41.2%), while the distribution of total physical activity for 
leisure-related activities was similar around 20% across all age groups, except for the older than 60 years’ age group, whose fraction of 
leisure was about half. According to education, those with no formal education exerted more time, 58.3%, of total physical activity on 
transport compared to those with secondary and over (40.4%) and those with no formal education (40.6%). Higher time proportions were 
dedicated to work-related activities for those with preparatory or less with 46.3%, those with no formal education and those with secondary 
and over at levels of 35.3% and 33.8%, respectively. 
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Table 61. Median minutes of physical activity on average per day among the Oman survey sample population, by age group, sex, nationality 
and educational level, 2017 

Category Work-related Transport-related Recreation-related Total N 
Age group Me IQR Me IQR Me IQR Me IQR 
18-29 107 146 30 45 34 51 75 117 1610 
30-39 129 249 26 41 30 47 75 156 2140 
40-49 120 255 30 45 34 54 77 167 1375 
50-59 116 231 20 27 45 47 60 150 696 
60+ 120 120 26 41 51 34 38 105 617 
Sex                  
Men 137 315 30 45 36 60 77 180 3303 
Women 90 144 21 33 28 43 60 113 3135 
Nationality                  
Omani 77 120 26 32 36 60 60 105 4549 
Non-Omani 257 291 30 45 30 47 120 318 1889 
Educational level                  
No formal education 120 240 26 50 34 43 60 163 1732 
Preparatory or less 238 321 30 43 41 70 120 257 969 
Secondary+ 103 157 26 32 34 51 68 119 3731 
Total⁂ 120 214 29 39 34 51 68 150 6432 
⁂Adjusted values: work-related = 120, transport-related = 25.71, recreation-related = 34.29, total = 68.57 

 
Table 62. Oman survey population reported composition of total physical activity from work, transportation and leisure, according to age, sex, 

nationality, and educational level, 2017 

Category 
Activity from work Activity from transport Activity from leisure 

Total n Mean   Mean   Mean   
Age group SE SE SE 
18-29 34.8 0.07 43.9 0.07 21.3 0.05 1162 
30-39 41.2 0.08 36.6 0.07 22.2 0.06 1510 
40-49 34.8 0.08 43.1 0.08 22.1 0.07 1000 
50-59 32.6 0.12 47.0 0.12 20.3 0.1 462 
60+ 23.9 0.13 65.1 0.15 11.1 0.09 304 
Sex               
Men 33.0 0.05 41.4 0.05 25.6 0.04 2506 
Women 38.9 0.06 46.4 0.06 14.8 0.04 1932 
Nationality               
Omani 30.0 0.04 48.3 0.05 21.7 0.04 3016 
Non-Omani 49.7 0.08 31.5 0.07 18.8 0.06 1422 
Educational level               
No formal education 35.3 0.09 58.3 0.1 6.4 0.04 1066 
Preparatory or less 46.3 0.12 40.6 0.12 13.1 0.07 691 
Secondary+ 33.8 0.05 40.4 0.05 25.7 0.04 2680 
Total⁂ 35.6 0.04 43.6 0.04 20.9 0.03 4437 
⁂Adjusted values: Activity from work = 35.8, Activity from transport = 43.4, Activity from leisure = 20.8 
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A complement of physical activity time per day is the overall mean time spent in sedentary activities, which in this survey was found to be 
overall 214 min/day, while the median was found to be 180 min/day (Table 63). Omani and non-Omanis reported similar mean levels at 
215 and 214 min/day, respectively. Similarly, men and women reported mean levels of 213 and 216 min/day of sedentary activities/day, 
respectively. When considering age, those aged 40-49 years had the lowest mean level of sedentary activities with 195 min/day, while the 
highest level was reported by the older group aged 60 years and over at 258 min/day of sedentary activities. Of note, the second highest 
mean level of sedentary activities was found with the youngest age group (224 min/day). 

Furthermore, the overall proportion of those who did had no physical activity at work, for transport, and during leisure was found to be 
51.9%, 27.4%, and 60% respectively (Table 64). Though not significantly, Omanis, men, and oldest age group reported higher proportions 
of no physical activity at work. Higher proportions of no physical activity during transportation were seen in non-Omanis, women, and 
adults aged 30-39 years. In turn, Omani (60.6%), women (71%), and older adults (79.6%) reported higher proportions of no physical 
activity during leisure. 

 

Table 63. Minutes spent in sedentary activities on average per day among the Oman survey sample population, by age group, sex, nationality and 
educational level, 2017 

Age group Mean SE Median IQR Total n 

18-29 224 0.22 180 180 1642 
30-39 207 0.23 180 120 2179 
40-49 195 0.26 180 150 1402 
50-59 205 0.40 150 120 701 
60+ 258 0.51 210 240 626 
Sex           
Men 213 0.17 180 150 3355 
Women 216 0.18 180 180 3195 
Nationality           
Omani 215 0.15 180 150 4618 
Non-Omani 214 0.24 180 180 1932 
Educational level           
No formal education 220 0.33 180 210 1763 
Preparatory or less 198 0.35 150 120 983 
Secondary+ 216 0.15 180 180 3799 
Total⁂ 214 0.13 180 180 6545 
⁂Adjusted values: Mean= 216, Median = 180 
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Table 64. Prevalence of no physical activity at work, during transportation or during leisure time among the Oman survey participants, by age 
group, sex, nationality and educational level, 2017 

Category No activity at work No activity for transport No activity at leisure Total n 

Age group Estimate, % 95% CI Estimate, % 95% CI Estimate, % 95% CI  
18-29 51.0 (31.9-69.8) 26.8 (14.1-44.8) 54.7 (38.1-70.3) 1162 
30-39 49.4 (36.8-62.1) 34.4 (24.6-45.6) 61.0 (50.4-70.6) 1510 
40-49 50.5 (37.1-63.9) 26.0 (13.5-44.1) 57.5 (37.8-75.0) 1000 
50-59 51.8 (40.8-62.6) 18.9 (12.0-28.7) 65.3 (44.5-81.5) 462 
60+ 69.4 (58.5-78.6) 20.3 (7.4-44.9) 79.6 (60.0-91.0) 304 
Sex        
Men 53.9 (41.0-66.3) 25.3 (14.5-40.3) 51.6 (35.9-67.0) 2506 
Women 49.4 (33.1-65.8) 30.2 (17.5-47.0) 71.0 (55.7-82.6) 1932 
Nationality         
Omani 56.4 (42.7-69.2) 24.6 (15.4-37.0) 60.6 (46.8-72.8) 3016 
Non-Omani 40.5 (28.5-53.9) 34.5 (19.3-53.7) 58.7 (38.5-76.4) 1422 
Education level        
No formal education 52.2 (39.9-64.3) 11.9 (7.6-18.0) 84.3 (77.5-89.3) 1066 
Preparatory or less 43.1 (28.7-58.9) 26.2 (14.8-42.0) 70.1 (57.0-80.6) 691 
Secondary+ 53.4 (37.4-68.7) 31.5 (19.5-46.6) 52.3 (37.6-66.7) 2680 
Total⁂ 51.9 (37.8-65.8) 27.4 (16.2-42.5) 60.0 (44.5-73.7) 4437 
⁂Adjusted values: No activity at work = 62.8, No activity at transport = 44.8, No activity at recreation = 69 

 

5.4.3 Highlights  
• According to WHO guidelines, the prevalence of insufficient weekly physical activity in the Oman survey was 14.1%, while an 

additional 24.5% reported not doing any physical activity, for a consolidated level of insufficient activity of 38.6%. Interestingly, 
these figures are similar (<2% difference) to the levels reported in the 2008 OWHS, indicating no improvement in this area in a 
decade. Jointly with unhealthy diet, physical activity leads to the steady increase of obesity, diabetes and cardiovascular disease. 
Health promotion, education and policy should be brought together to address this multifactorial issue. 

• 77% of the total population reported not doing any vigorous physical activity, with highest proportions found in Omanis at 79%, 
and women at 90%. 

• Overall, most reported physical activity is related to transport-related activities (44%), followed by physical activity during work 
(36%), with the lowest proportion during leisure activities (21%). Since more than a third of people reported insufficient or no 
physical activity, creating opportunities for and actively promoting physical activity in all settings may be a priority for Oman to 
enhance the current stagnant situation. 

• Identifying Omanis, women, older age groups, and the group with no formal education as those who tend to lag on several aspects 
of physical activity, allow to target them as priority with specific health promotion interventions.  



79

  

  79   

 
5.5.1 Profile 
Participants in the survey were asked whether they ever had a heart attack or chest pain from heart disease (cardiac angina) or stroke 
(cerebrovascular accident). 

The overall prevalence for having had a cardiovascular event was 1% (Table 65), which is similar to that found in the 2008 OWHS. There 
were no differences between nationality or gender strata, while a higher prevalence was observed with progression of age from a low of 
0.2% in the youngest age group to a high of 4.5% in the oldest age group. Geographically, there was a higher prevalence level (over 2%) in 
the governorate of North Sharqiyah, with lower prevalence (below 0.5%) found in Al-Wusta and Muscat.  

 

Table 65: Percentage of respondents who reported ever having had a heart attack, chest pain from heart disease or a stroke in the Oman survey 
population, by age group, sex, nationality, and geographical location (governorate), 2017 

Category History of heart attack or chest pain from heart disease or 
a stroke   

Age group Estimate, % 95% CI Total n 

18-29 0.2 (0.1-0.6) 1647 
30-39 0.3 (0.1-1.0) 2187 
40-49 1.3 (0.6-2.8) 1410 
50-59 1.5 (0.7-3.1) 708 
60+ 4.5 (2.5-8.2) 630 
Sex    
Men 1.0 (0.6-1.7) 3365 
Women 1.0 (0.4-2.4) 3217 
Nationality    
Omani 1.0 (0.6-1.8) 4645 
Non-Omani 0.9 (0.6-1.4) 1937 
Governorates    
Muscat 0.4 (0.3-0.7) 569 
Dhofar 1.1 (0.8-1.4) 687 
Ad Dakhiliyah 1.3 (1.0-1.7) 663 
North Sharqiyah 3.2 (2.6-3.9) 546 
South Sharqiyah 1.3 (1.0-1.8) 532 
North Batinah 1.5 (1.1-2.1) 632 
South Batinah 1.2 (0.9-1.6) 571 
Al-Dhahirah 0.8 (0.6-1.2) 573 
Al-Buraimi 1.2 (0.8-1.6) 633 
Musandam 1.6 (1.2-2.3) 496 
Al-Wusta 0.4 (0.2-0.6) 680 
Total⁂ 1.0 (0.6-1.6) 6582 
⁂Adjusted value: have ever had a heart attack or chest pain or a stroke = 0.9 
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5.5.2 Medical treatment 
Survey participants were also asked if they had been regularly taking aspirin or statins (Lovastatin/Simvastatin/Atorvastatin or any other 
statin) to prevent or treat heart disease. Overall, 2.9% of respondents reported currently taking aspirin (Table 66). Omani respondents 
(3.4%) had a higher proportion of current aspirin usage than non-Omani (1.5%), while women (3.2%) had a higher proportion of current 
aspirin usage than men (2.6%). There was an increase observed with age from a low of 0.1% in the youngest age group to a high of 19.1% in 
the oldest age group. However, none of those differences were significant. Geographically, the highest proportions of aspirin usage (over 
4%) were found in North Batinah, Al-Dhahirah, and Musandam while the lowest proportions (below 1.0%) were seen in Dhofar, North 
Sharqiyah, and Al-Wusta. 

Regarding statins use to address cardiovascular disease, an overall proportion of 5.3% reported currently taking them (Table 66). Omani 
respondents (6.1%) had a higher proportion of statin usage than non-Omani (3.0%, p<0.05), but no significant differences were observed 
by gender. Likewise, there was an increase of the proportion currently taking statins with progression of age, from a low of 0.6% in the 
youngest age group to a high of 22.2% in the oldest age group. Geographically, there were different proportions of statin current intake to 
prevent heart disease by governorates, with highest proportions (over 6%) in Muscat and Al-Buraimi with the lowest proportion (below 2%) 
found in Al-Wusta.  

Table 66: Percentage of respondents who reported currently taking aspirin or statins regularly to prevent or treat heart disease in the Oman survey 
population, by age group, sex, nationality and geographical location (governorate), 2017 

Category Currently taking aspirin Currently taking statins Total n Age group Estimate, % 95% CI Estimate, % 95% CI 
18-29 0.1 (0.0-0.4) 0.6 (0.3-1.4) 1647 
30-39 0.4 (0.2-0.9) 0.7 (0.2-1.9) 2187 
40-49 2.0 (1.4-3.0) 6.0 (4.1-8.8) 1410 
50-59 5.2 (2.6-10.1) 14.9 (12.1-18.2) 708 
60+ 19.1 (13.9-25.8) 22.2 (15.6-30.5) 630 
Sex         
Men 2.6 (1.8-3.7) 5.5 (3.9-7.8) 3365 
Women 3.2 (2.2-4.8) 5.0 (3.8-6.7) 3217 
Nationality         
Omani 3.4 (2.4-4.9) 6.1 (4.7-8.0) 4645 
Non-Omani 1.5 (0.8-2.9) 3.0 (2.0-4.6) 1937 
Governorates         
Muscat 2.9 (2.2-3.7) 6.4 (5.2-7.8) 569 
Dhofar 0.7 (0.5-1.0) 4.3 (3.5-5.3) 687 
Ad Dakhiliyah 3.2 (2.7-3.8) 3.0 (2.5-3.6) 663 
North Sharqiyah 0.8 (0.6-1.1) 3.8 (3.1-4.6) 546 
South Sharqiyah 3.2 (2.6-4.0) 5.8 (4.9-7.0) 532 
North Batinah 4.4 (3.7-5.2) 5.9 (5.1-6.8) 632 
South Batinah 2.7 (2.2-3.4) 3.6 (2.9-4.3) 571 
Al-Dhahirah 6.4 (5.3-7.6) 5.8 (4.9-6.9) 573 
Al-Buraimi 1.2 (0.8-1.7) 7.3 (6.4-8.3) 633 
Musandam 4.3 (3.5-5.3) 3.7 (2.9-4.7) 496 
Al-Wusta 0.6 (0.4-0.9) 1.5 (1.1-1.9) 680 
Total⁂ 2.9 (2.1-4.1) 5.3 (4.3-6.5) 6582 
⁂Adjusted values: currently taking aspirin = 2.5, currently taking statins = 4.5 
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5.5.3 Highlights 
• 1% of the survey population reported ever having had a cardiovascular disease event (e.g., angina and the more severe and life-

threatening heart attack or stroke), which is similar to that found in the 2008 OWHS. The proportion increased up to 4.5 times 
more when reaching age 60 years and over. 

• To prevent or treat a cardiovascular disease event, nearly 3% and 5% of the total population are currently taking aspirin and statins, 
respectively. These percentages increase dramatically from less than 1% before the age of 40 years to nearly 20% by age 60 years 
and over. This may suggest increased awareness of patients and, more importantly, of physicians to deal with primary health care 
interventions to reduce severe cardiovascular disease morbidity.  
 

 
Female respondents in the survey were asked whether they had ever had a screening test for cervical cancer (Table 67). Of all the women 
participating in the study, 7.1% reported ever having undergone a screening test for cervical cancer. The percentage of women aged 30-49 
years who have ever had a screening test for cervical cancer was 4%. Omani women (5.8%) reported having had a screening test for cervical 
cancer than non-Omani (1.3%), but the difference is non-significant. In addition, women in Muscat governorate (3%) had had a cervical 
cancer screening test done, while those of Dhofar, Ad Dakhiliyah and North Sharqiyah, and Al-Wusta had seldom been screened (all at 
0.1%). A summary is presented graphically in Figure 4.  

Table 67. Percentage of female respondents in the Oman survey population ever having had a screening test for cervical cancer, by age group, 
nationality and geographical location (governorate), 2017 

Age group Estimate, % 95% CI Total n 
18-29 1.2 (0.5-2.9)  815 
30-39 2.4 (1.5-3.7)  1013 
40-49 1.6 (0.7-3.2)  636 
50-59 1.6 (0.6-4.0)  373 
60+ 0.4 (0.1-1.4)  320 
Nationality     
Omani 5.8 (3.8-8.9)  2815 
Non-Omani 1.3 (0.3-4.9)  342 
Governorates     
Muscat 3.0 (0.5-15.5)  183 
Dhofar 0.1 (0.0-0.7)  309 
Ad Dakhiliyah 0.1 (0.0-0.8)  389 
North Sharqiyah 0.1 (0.0-0.6)  399 
South Sharqiyah 0.9 (0.1-7.6)  392 
North Batinah 0.6 (0.1-4.2)  294 
South Batinah 0.6 (0.1-5.0)  273 
Al-Dhahirah 0.6 (0.1-5.3)  210 
Al-Buraimi 0.8 (0.1-7.6)  160 
Musandam 0.2 (0.0-1.5)  239 
Al-Wusta 0.1 (0.0-0.9)  309 
Total⁂ 7.1 (4.2-11.8)  3157 
⁂Adjusted value: estimate = 6.7 
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Figure 4: Proportion of women who reported having had a screening test for cervical cancer in the Oman survey population, by age group and 
nationality, 2017 

 
  

** Unadjusted values 
Source: CSR, Ministry of Health. Oman STEPS survey, 2017 

 
 

5.6.1 Highlights 
• The overall proportion of women having undergone a screening test for cervical cancer was found to be 7% with Omani 

respondents at 6%.  
• The proportion of women aged 30-49 years, who are the main population target for cervical cancer screening, who reported ever 

having been tested was rather low at 4%.  
• Also, though the age pattern is similar, the results are somewhat lower compared to the 2008 OWHS, possibly as the result of low 

need/demand and lack of awareness. 
• Easily accessible and socially acceptable screening services should be established and offered to women in the target age group, 

aiming at early detection and prompt management of cervical cancer so it is on target among the unfinished agenda of health 
issues. 
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As a way to measure performance of the health system, the survey aimed to determine if respondents received different types of lifestyle 
advice from a doctor or a health worker during the past three years (Table 68 and Figure 5).  

Only 16.4% of respondents had been advised to stop smoking or not to start. With regard to gender, the percentage was higher for men 
(21.2%) than women (11.2%). Omani and non-Omani respondents reported similar levels (non-significant). By age, the frequency of advice 
is lowest among the youngest group (14.1%) and increases gradually thereafter to 18.9% in the oldest group. Al-Wusta and Musandam 
showed > 25% advice levels while Dhofar and Ad Dakhiliyah showed < 10%. 

Overall, 36.5% of respondents had been advised to reduce salt in their diet. With regard to gender, more women (40.7%) reported receiving 
advice as compared to men (32.5%) (non-significant). 38.0% and 32.2% of Omani and non-Omani respondents reported being advised to 
reduce salt in their diet, respectively. In addition, advice to reduce salt intake increased with age, from around 29.6% in the youngest age 
group reaching 57.9% among older group.  >50% levels of advice were reported from South Sharqiyah, Musandam, and Al-Wusta while it 
was lower than 20% only in Dhofar. 

As many as 42.7% of respondents in the survey had been advised to eat at least five servings of fruit and/or vegetables each day. With 
regard to gender, more women (49.6%) reported receiving advice as compared to men (36.3%) (non-significant). 44.5% and 38% of Omani 
and non-Omani respondents reported being advised in this category, respectively. Advice to eat 5 servings of fruits/vegetables increased 
with age, reaching 55.4% among the older group. Al-Wusta, Musandam and Al-Dhahirah, and South Sharqiyah reported >50% levels, while 
Dhofar reported lower than 25%. 

A total of 43% of respondents had been advised to reduce fat in their diet. With regard to gender, more women (48.1%) reported receiving 
advice as compared to men (38.4%) (non-significant). 45% and 37.7% of Omani and non-Omani respondents reported receiving advice in 
this category, respectively. Receiving advice increased with age, reaching 58.0% among the oldest group.  Levels of >50% were reported 
from South Sharqiyah, Musandam, and Al-Wusta, while Dhofar had lower than 20%. 

41.4% of respondents had been advised to start or to do more physical activity. With regard to gender, more women (45.4%) reported 
receiving advice as compared to men (37.7%) (non-significant). 43.5% and 35.6% of Omani and non-Omani respondents reported receiving 
advice in this category, respectively. Al-Wusta had a level >50%, while Dhofar was 16.6%. 

Overall, 39.8% of respondents had been advised to maintain a healthy body weight or to lose weight. With regard to gender, more women 
(43.9%) reported receiving advice as compared to men (36.1%) (non-significant). 42.4% and 32.9% of Omani and non-Omani respondents 
reported receiving advice in this category, respectively.  Al-Wusta and Al-Dhahirah reported >50% levels while Dhofar reported < 20%. 

There was a high geographic variation in reporting advice for improving different risk factors among governorates, with Al-Wusta, 
Musandam, Al-Dhahirah, South Sharqiyah and Muscat reporting higher levels and Dhofar, Ad Dakhiliyah and Al-Buraimi the lowest. 
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Table 68. Percentage of respondents who were advised by doctor or health worker on healthy behaviour among the Oman survey sample, by age 
group, sex, nationality and geographical location (governorate), 2017 

Categories Advised to quit using 
tobacco or don’t start 

Advised to reduce 
salt in the diet 

Advised to eat at least 
five servings of fruit 

and/or vegetables each 
day 

Advised to reduce fat in 
the diet 

Advised to start or do 
more physical activity 

Advised to maintain a 
healthy body weight 

or lose weight 

Total n 

Age group 
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18-29 14.1 (10.3-19.1) 29.6 (23.0-37.2) 40.3 (30.9-50.4) 36.5 (27.8-46.3) 37.3 (28-47.5) 34.9 (28.1-42.3) 1647 
30-39 16.2 (12.5-20.7) 30.3 (21.0-41.6) 38.7 (30.6-47.5) 38.6 (30.1-47.9) 37.8 (29.4-47.1) 37.0 (29.2-45.5) 2187 
40-49 17.8 (13.3-23.4) 40.0 (33.1-47.4) 43.7 (35.8-52.0) 47.6 (40.8-54.4) 46.0 (37.7-54.6) 42.6 (34.8-50.8) 1410 
50-59 18.7 (12.4-27.3) 46.8 (38.4-55.3) 47.0 (37.2-57.1) 51.5 (40.6-62.3) 50.7 (35.1-66.1) 50.6 (37.9-63.2) 708 
60+ 18.9 (12.8-27.0) 57.9 (49.8-65.5) 55.4 (46.3-64.2) 58.0 (51.4-64.4) 44.6 (36.4-53.0) 46.5 (37.4-55.8) 630 
Sex              
Men 21.2 (16.8-26.5) 32.5 (26.5-39.2) 36.3 (30.1-43.0) 38.4 (30.6-46.8) 37.7 (29.2-47.0) 36.1 (28.4-44.6) 3365 
Women 11.2 (6.3-19.0) 40.7 (32.6-49.5) 49.6 (38.8-60.5) 48.1 (39.3-56.9) 45.4 (35.6-55.5) 43.9 (35.6-52.5) 3217 
Nationality              
Omani 16.5 (11.8-22.6) 38.0 (30.3-46.5) 44.5 (37.0-52.2) 45.0 (37.5-52.8) 43.5 (35.2-52.2) 42.4 (35.4-49.7) 4645 
Non-Omani 16.1 (11.7-21.8) 32.2 (22.0-44.5) 38.0 (23.1-55.4) 37.7 (24.5-53.0) 35.6 (22.8-51.0) 32.9 (20.7-48.1) 1937 
Governorates              
Muscat 13.5 (12.2-14.9) 35.3 (33.1-37.5) 48.3 (46.1-50.5) 47.8 (45.6-50.0) 49.6 (47.4-51.8) 46.0 (43.8-48.3) 569 
Dhofar 8.2 (7.2-9.3) 16.4 (14.9-17.9) 21.4 (19.8-23.1) 19.9 (18.4-21.4) 16.6 (15.2-18.1) 18.4 (17.0-20.0) 687 
Ad Dakhiliyah 7.6 (6.7-8.5) 28.9 (27.3-30.6) 36.2 (34.5-37.9) 38.2 (36.5-40.0) 30.1 (28.5-31.8) 28.1 (26.5-29.7) 663 
North Sharqiyah 18.7 (17.2-20.3) 34.4 (32.5-36.3) 39.3 (37.3-41.2) 39.4 (37.4-41.3) 36.7 (34.8-38.6) 33.4 (31.6-35.3) 546 
South Sharqiyah 20.9 (19.3-22.5) 54.1 (52.1-56.1) 58.5 (56.5-60.5) 59.2 (57.1-61.1) 43.9 (41.9-45.8) 49.0 (47.0-51.0) 532 
North Batinah 20.2 (18.8-21.8) 41.9 (40.1-43.8) 37.3 (35.5-39.1) 44.4 (42.6-46.3) 41.3 (39.5-43.1) 42.7 (40.9-44.5) 632 
South Batinah 11.1 (9.8-12.5) 33.0 (31.1-34.9) 38.4 (36.4-40.4) 37.8 (35.8-39.8) 37.5 (35.5-39.6) 34.9 (33.0-36.9) 571 
Al-Dhahirah 23.0 (21.2-24.8) 45.9 (43.7-48.1) 50.3 (48.0-52.5) 49.8 (47.6-52.0) 49.1 (46.9-51.3) 50.1 (47.9-52.3) 573 
Al-Buraimi 14.1 (12.9-15.3) 27.0 (25.3-28.8) 30.5 (28.8-32.3) 32.3 (30.5-34.1) 39.1 (37.3-41.0) 31.6 (29.9-33.5) 633 
Musandam 27.1 (25.1-29.3) 52.4 (50.2-54.6) 55.5 (53.3-57.7) 53.4 (51.2-55.6) 47.4 (45.2-49.6) 44.6 (42.5-46.8) 496 
Al-Wusta 47.1 (45.3-48.9) 57.8 (56.1-59.6) 72.2 (70.6-73.7) 63.7 (62.0-65.4) 58.8 (57.0-60.6) 51.5 (49.7-53.3) 680 
Total⁂ 16.4 (12.4-21.4) 36.5 (29.6-43.9) 42.7 (34.7-51.1) 43.0 (35.2-51.2) 41.4 (32.6-50.7) 39.8 (32.3-47.9) 6582 
⁂Adjusted values:  smoking advice = 16.0, salt reduction advice = 35.1, fruit/veg intake advice = 42.1, fat reduction in diet advice = 41.7, physical activity advice = 40.2, maintaining healthy weight advice = 38.7 
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Figure 5: Percentage of respondents who were advised by doctor or health worker on healthy behaviours change in the Oman survey sample, by 
age group, sex, nationality and geographical  location (governorate), 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
 

5.7.1 Highlights 
• In general, participants reported consistent similar levels of receiving advice from doctors or other health workers (around 40%) 

with regard to reducing the risk of main behavioural NCD risk factors, which is a positive finding, except for tobacco smoking (less 
than 20%). Whether this is the consequence of perceived risk by either doctors or patients or other potential biases/reasons to miss 
advise on tobacco smoking, calls for additional exploration of its cause for correcting the situation. 

• However, there are governorates (e.g., Dhofar, Ad Dakhiliyah and Al-Buraimi) where, in general, provision of advice to modify 
lifestyle is lower than average across all risk factors. This situation may suggest the need for improving the health promotion and 
prevention services in such places. 
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6 Biological risk factors 
 
One of the challenges of NCD population-based surveillance is having a set of comprehensive reliable measurements and indicators for 
some of its risk factors. Furthermore, the logistics and operational standardization requirements for comprehensive data collection on risk 
factors increase the complexity and costs of NCD surveillance information. This is particularly true for physical and biochemical 
measurements that are seldom known along with their levels accurately reported. The WHO STEPS survey is an instrument designed to 
overcome some of those challenges by including basic, relatively low-cost standard and acceptable methods and tools to measure key risk 
factors indicators for the major NCD. 
 

 
The physical measurements involve determining raised blood pressure with a standardized manometer, height and weight measures for 
body mass index and waist and hip circumference for central obesity. 

6.1.1 Blood pressure  
6.1.1.1  Rationale 

Raised blood pressure is the single most relevant biological NCD factor increasing particularly the risk of cardiovascular diseases, mainly 
heart attack and stroke. Raised blood pressure has a significant impact in health and society as reflected by frequent costly hospitalizations, 
long-term disability and consequences through absenteeism and ultimately in premature mortality. It is estimated that around 13% of the 
burden of disease can be attributed worldwide to this largely preventable and controllable risk factor (5). The STEPS survey included 
several aspects related to raised blood pressure: current levels, diagnosis, and treatment. 

6.1.1.2  Profile 

The overall mean systolic blood pressure level in the population was 127.7 millimetres of mercury (mmHg), compared to 129.9 mmHg 
reported in the 2008 OWHS, but there were some differences between population group( Table 69). The mean level among men (132.5 
mmHg) was higher than among women (122.4 mmHg), while the mean level was higher among the non-Omani (130.3) compared to the 
Omani population (126.7). The mean levels also increased with age, from 120.3 mmHg among persons younger than 30 years to 143.9 
mmHg when they reached 60 years and over. Higher systolic mean levels > 128 mmHg were recorded geographically in Musandam, 
Muscat, Al-Dhahirah, and Al-Buraimi, while mean levels < 126 mmHg were seen in South Batinah, North Sharqiyah and Al-Wusta.  

The overall mean diastolic blood pressure level in the population was 81.3 mmHg (Table 70), compared to 81.6 mmHg in the 2008 OWHS 
Oman report. The mean level among men (83.2 mmHg) was higher than women, while mean levels were 84.0 mmHg for non-Omani 
compared to 80.3 mmHg for Omani nationals. Diastolic mean levels increased from 77.0 mmHg by 29 years up to 85.7 mmHg by 59 years 
of age and decreased for those above 60 years of age. Higher mean diastolic levels >82 mmHg were recorded in Al-Buraimi, Ad Dakhiliyah, 
North Sharqiyah and Muscat, while mean levels < 80 mmHg were seen in Al-Dhahirah, South Batinah and Dhofar. 
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Table 69: Mean systolic blood pressure among the Oman survey 
sample population, by age group, sex, nationality and geographical 

location (governorate), 2017 

Category Mean  
mmHg 

  

SE 
  

Total n 
  Age group 

18-29 120.3 0.02 1630 
30-39 124.8 0.02 2172 
40-49 129.7 0.03 1400 
50-59 138.1 0.05 700 
60+ 143.9 0.05 623 
Sex       
Men 132.5 0.02 3345 
Women 122.4 0.02 3180 
Nationality       
Omani 126.7 0.02 4601 
Non-Omani 130.3 0.03 1924 
Governorate       
Muscat 129.5 0.03 565 
Dhofar 126.9 0.04 682 
Ad Dakhiliyah 127.8 0.10 659 
North Sharqiyah 124.3 0.10 544 
South Sharqiyah 127.0 0.05 528 
North Batinah 127.1 0.04 632 
South Batinah 123.2 0.04 569 
Al-Dhahirah 128.4 0.07 572 
Al-Buraimi 128.2 0.06 626 
Musandam 130.4 0.05 477 
Al-Wusta 125.7 0.07 671 
Total⁂ 127.7 0.01 6525 
⁂Adjusted value: mean = 126.5 

 

 

 

 

 

 

 

 

Table 70. Mean diastolic blood pressure among the Oman survey 
sample population, by age group, sex, nationality and geographical 

location (governorate), 2017 

Category Mean  
mmHg SE Total n 

Age group       
18-29 77.0 0.01 1630 
30-39 81.3 0.02 2172 
40-49 84.5 0.02 1400 
50-59 85.7 0.03 700 
60+ 83.4 0.03 623 
Sex       
Men 83.2 0.01 3345 
Women 79.2 0.01 3180 
Nationality       
Omani 80.3 0.01 4601 
Non-Omani 84.0 0.02 1924 
Governorate    
Muscat 82.9 0.02 565 
Dhofar 78.3 0.02 682 
Ad Dakhiliyah 83.1 0.05 659 
North Sharqiyah 82.7 0.06 544 
South Sharqiyah 81.6 0.03 528 
North Batinah 81.4 0.02 632 
South Batinah 79.2 0.03 569 
Al-Dhahirah 79.3 0.04 572 
Al-Buraimi 83.8 0.04 626 
Musandam 81.3 0.03 477 
Al-Wusta 80.0 0.04 671 
Total⁂        81.3  0.01 6525 
⁂Adjusted value: mean = 80.6 
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6.1.1.3  Past Medical History of Raised Blood Pressure 

Respondents were asked whether they had ever undergone blood pressure measurement and whether they had been diagnosed 
with raised blood pressure and, if the diagnosis was made within a year or beyond that period. Overall, 17.3% of the survey 
population reported that their blood pressure had never been measured; 71.6% had undergone blood pressure measurement but 
had not been diagnosed with raised blood pressure; 2.9% had been diagnosed with high blood pressure more than a year before; 
and, additionally, 8.2% had been diagnosed with hypertension within the 12 months prior to the interview (Table 71 and Figure 6). 
Although not significantly different, more non-Omani (22.9%) than Omani (15.3%) were never measured, more men (19.6%) than 
women (14.9%) had never had blood pressure measured, and those aged below 40 years were less likely to have their blood 
pressure measured than older people. Geographically, the governorates of Dhofar, North Batinah and South Sharqiyah had the 
highest proportion > 25% of never measured persons, while Muscat and Al-Buraimi had the lowest at around 10%. Furthermore, 
out of all diagnosed persons, 3 out of 4 persons diagnosed with raised blood pressure had been identified within the past year. 
However, there were no significant prevalence differences based on gender or nationality within population groups or geographical 
location between years of diagnosis. As expected with ageing, there was an increase with age of the proportion diagnosed with high 
blood pressure, from 2.8% at age < 30 years to 34.3% at age 60 years and over. Likewise, higher proportions (above >12%) were 
diagnosed with hypertension in the governorates of Musandam and South Sharqiyah, while the lowest proportions (below 6.1%) 
were reported from North Sharqiyah and Al-Buraimi. 

6.1.1.4 Management of Raised Blood Pressure 

Overall, of those reporting high blood pressure diagnosed, 79.2% were currently (over the past two weeks) taking medication 
prescribed by a health professional (Table 72). Omani and non-Omanis had nearly the same level, while more women (85.9%) than 
men (73.1%) were currently taking medications, though not statistically significant. When considering age, there was an abrupt 
increase between the youngest group (below 30 years) and the next age group from 18.5% to 65.3%, and then continue to increase 
till older ages (60 years and over) when it reaches 92.9%. Geographically, some governorates reported higher proportions (over 
90%) in the governorates of South Sharqiyah and Musandam, with Muscat on the lower end of the scale with less than 75%.  

Also, persons with reported raised blood pressure were asked about ever seeking help from traditional healers to deal with raised 
blood pressure or hypertension. Overall, 7.7%% reported having seen a traditional healer. Significantly more Omani (9.8%) than 
non-Omanis (0.9%) had sought help from a traditional healer to address their raised blood pressure. Also, although not significant, 
more women (10.9%) than men (4.8%) sought a traditional healer for dealing with blood pressure. Geographically, there are some 
important differences in governorates with higher proportion of over 17% in South Sharqiyah and Al-Dhahirah while lower than 4% 
in South Batinah, Al-Wusta, Ad Dakhiliyah and Musandam. Only 6.2% of people were currently taking herbal or other traditional 
remedies to control blood pressure or hypertension. The differences between proportions taking traditional remedies or the 
numbers in each group are in general rather small to allow robust comparisons.  
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Table 71. Percentage of blood pressure measurement and hypertension diagnosis among the Oman survey population, by age group, sex, 
nationality and geographical location (governorate), 2017 

Category Never measured Measured  
not diagnosed 

Diagnosed but not within  
past 12 months 

Diagnosed within  
past 12 months 

T
ot

al
 n

 

Age group 

Es
tim

at
e,

 %
 

95% CI 

Es
tim

at
e,

 %
 

95% CI 

Es
tim

at
e,

 %
 

95% CI 

Es
tim

at
e,

 %
 

95% CI 

18-29 20.7 (12.9-31.6) [76.2] (67.0-83.4) [0.4] (0.1-1.3) [2.8] (1.2-6.2) 1647 

30-39 20.3 (15.4-26.2) 76.7 (70.8-81.7) 0.6 (0.3-1.3) 2.4 (1.7-3.4) 2187 

40-49 14.0 (7.2-25.4) 74.6 (68.7-79.6) 4.6 (1.4-14.2) 6.9 (5.2-8.9) 1410 

50-59 12.1 (5.8-23.4) 64.0 (55.2-71.9) 5.1 (2.0-12.5) 18.8 (13.7-25.3) 708 

60+ 10.9 (5.9-19.0) 42.7 (35.5-50.3) 12.1 (3.4-34.9) 34.3 (27.7-41.6) 630 
Sex                           
Men 19.6 (12.4-29.5) 69.4 (62.8-75.2) 2.8 (0.8-9.1) 8.3 (6.6-10.3) 3365 

Women 14.9 (9.5-22.6) 73.9 (69.2-78.2) 3.1 (1.3-7.4) 8.0 (6.5-9.8) 3217 
Nationality                           
Omani 15.3 (10.0-22.6) 73.0 (68.0-77.5) 2.9 (1.0-7.7) 8.9 (7.3-10.7) 4645 

Non-Omani 22.9 (11.3-40.9) 67.6 (56.2-77.3) 3.2 (1.1-8.8) 6.3 (4.5-8.7) 1937 
Governorate                           
Muscat 9.8 (8.8-10.9) 74.8 (72.9-76.5) 7.0 (5.9-8.4) 8.4 (7.3-9.6) 569 

Dhofar 31.1 (29.4-32.8) [60.5] (58.6-62.3) [1.3] (0.9-1.8) [7.2] (6.3-8.3) 687 

Ad Dakhiliyah 16.1 (14.8-17.5) 73.9 (72.3-75.5) 0.7 (0.5-1.0) 9.3 (8.4-10.3) 663 

North Sharqiyah 14.6 (13.0-16.2) [78.5] (76.7-80.2) [2.1] (1.6-2.6) [4.9] (4.2-5.8) 546 

South Sharqiyah 25.9 (24.2-27.7) 60.4 (58.4-62.3) 1.1 (0.6-1.8) 12.7 (11.4-14.1) 532 

North Batinah 26.3 (24.7-27.9) [65.9] (64.2-67.7) [0.5] (0.3-0.7) [7.3] (6.4-8.4) 632 

South Batinah 12.8 (11.7-14.1) [78.2] (76.5-79.7) [2.6] (2.1-3.3) [6.4] (5.5-7.5) 571 

Al-Dhahirah 12.1 (10.9-13.4) [78.1] (76.3-79.8) [1.1 (0.7-1.6) [8.7] (7.5-10.1) 573 

Al-Buraimi 10.4 (9.3-11.7) [82.8] (81.2-84.3) [0.8] (0.5-1.4) [6.0] (5.0-7.0) 633 

Musandam 18.6 (16.8-20.5) 68.8 (66.6-70.8) 0.1 (0.0-0.1) 12.6 (11.2-14.1) 496 

Al-Wusta 17.5 (16.2-18.9) [75.3] (73.7-76.9) [0.5] (0.3-0.9) [6.6] (5.7-7.7) 680 
Total 17.3 (11.3-25.7) 71.6 (66.3-76.3) 2.9 (1.0-8.0) 8.2 (7.1-9.4) 6582 

*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted values: Never measured =18.1, Measured not diagnosed = 72.2, Diagnosed but not within past 12 months = 2.5, Diagnosed within past 12 months=7.3 
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Figure 6: Proportion of participants who have never had their blood pressure measured in the Oman survey population, by age group, sex and 
nationality, 2017. 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
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Table 72. Percentage of those currently taking medication for raised blood pressure prescribed by doctor or health worker among those diagnosed 
in the Oman survey population, by age group, sex, nationality and geographical location (governorate), 2017 

Category 
Currently taking drugs 

(medication) for raised blood 
pressure prescribed by a doctor 

Have seen a traditional healer for 
raised blood pressure or hypertension 

Currently taking any herbal 
or traditional remedy for 

raised blood pressure 
Total 

n 
Age group 

E
st

im
at

e,
 %

 

 
95% CI 

E
st

im
at

e,
 %

 

95% CI 

E
st

im
at

e,
 %

 

95% CI 

18-29 [18.5] (3.1-61.6) [12.9] (4.3-32.8) [11.8] (3.1-35.9) 25 
30-39 65.3 (49.0-78.7) 7.4 (2.1-23.4) 6.3 (1.3-25.9) 52 
40-49 78.1 (66.9-86.2) 4.4 (0.9-19.6) 8.2 (4.5-14.4) 127 
50-59 84.8 (68.6-93.4) 7.4 (2.9-17.5) 7.8 (3.5-16.5) 164 
60+ 92.9 (87.4-96.1) 8.7 (5.1-14.5) 2.8 (0.9-8.5) 226 
Sex        
Men 73.1 (58.6-83.9) 4.8 (2.4-9.4) 4.5 (2.1-9.5) 248 
Women 85.9 (81.3-89.4) 10.9 (6.8-17.1) 7.9 (4.6-13.3) 346 
Nationality        
Omani 79.2 (67.7-87.4) 9.8 (6.7-14.1) 7.2 (3.9-12.8) 483 
Non-Omani 79.3 (73.4-84.2) .9 (0.4-2.1) 2.7 (1-7.3) 111 
Governorates        
Muscat 72.4 (67.2-77.1) 7.2 (4.8-10.8) 7.7 (5.3-10.9) 76 
Dhofar [75.2] (68.7-80.7) [6.3] (3.6-10.8) - - 49 
Ad Dakhiliyah 79.7 (75.5-83.4) 3.5 (2.2-5.5) 4.9 (2.9-8.1) 76 
North Sharqiyah [75.3] (67.2-82.0) [4.9] (3-8) [2.5] (1.4-4.3) 47 
South Sharqiyah 92.3 (87.3-95.4) 17.0 (13.1-21.9) 11.4 (7.9-16) 70 
North Batinah [87.1] (80.7-91.7) [8.5] (5.6-12.6) [7.0] (4.3-11) 46 
South Batinah [79.1] (73.0-84.1) [2.5] (1.4-4.3) [1.2] (0.6-2.7) 49 
Al-Dhahirah [87.4] (81.3-91.7) [17.6] (12-25.1) [5.4] (3.1-9.3) 44 
Al-Buraimi [80.0] (71.8-86.3) [9.1] (5.5-14.8) [16.9] (12.2-23) 32 
Musandam 93.1 (88.9-95.8) 3.7 (1.9-7.2) 3.2 (2-5) 64 
Al-Wusta [87.3] (82.5-90.9) [3.4] (1.5-7.3) - - 41 
Total⁂ 79.2 (70.4-86.0) 7.7 (5.4-11) 6.2 (3.9-9.7) 594 
⁂Adjusted values: Currently taking drugs = 76.9; seen a traditional healer = 8.3; currently taking any herbal or traditional remedy = 6.3 
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6.1.1.5 Assessment 

People with raised blood pressure were defined as those having a systolic blood pressure of or over 140 mmHg and/or a diastolic blood 
pressure of or over 90 mmHg. The overall prevalence of raised blood pressure in the population was 25.2% (Table 73). The prevalence 
among Omani (23.1%) was one third lower than that of non-Omani (30.6%), while the prevalence among men (32.3%) was higher than 
women (17.3%). The prevalence of raised blood pressure in the population increased almost linearly, around 1% for each year of age, from 
13.4% at age below 30 years to 54.1% at age 60 years and above. Higher levels > 29% were recorded in Al-Buraimi, Muscat and Musandam 
and levels <20% in Dhofar, South Batinah and Al-Wusta. 

Table 73. Prevalence of raised blood pressure according to systolic and diastolic blood pressure cut-off levels (SBP ≥ 140 and/or DBP ≥ 90), excluding 
those on medication for raised blood pressure, among the Oman survey sample population, by age group, sex, nationality and geographical 

location, 2017 
SBP ≥ 140 and/or DBP ≥ 90 excluding those on medication for raised blood pressure 

Category  Omani Non-Omani Total Total 
n Age groups Men 

(%) 
Women 

(%) 
Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

18-29 23.6 5.0 13.4 17.4 2.0 13.7 21.7 4.7 13.4 1594 
30-39 24.8 12.9 18.4 36.0 10.6 29.0 29.8 12.4 22.0 2104 
40-49 39.4 25.1 30.7 42.8 20.4 38.5 41.1 24.4 33.3 1265 
50-59 44.1 38.9 40.9 56.9 26.8 50.3 49.8 37.4 43.5 537 
60+ 48.6 54.4 51.9 64.2 76.5 67.4 52.0 56.0 54.1 404 
Governorate           
Muscat 40.7 21.0 30.4 38.3 13.6 31.6 39.3 18.6 31.0 509 
Dhofar 16.2 18.9 17.6 30.0 13.6 23.9 21.1 17.7 19.5 636 
Ad Dakhiliyah 25.8 18.9 21.4 34.6 11.4 27.8 27.5 18.5 22.2 585 
North Sharqiyah 33.6 27.0 29.0 35.0 - 25.9 33.8 26.1 28.7 488 
South Sharqiyah 32.1 18.7 21.4 37.8 - 33.3 33.7 18.4 22.4 458 
North Batinah 31.6 14.0 22.0 22.8 18.5 22.2 29.6 14.2 22.0 563 
South Batinah 20.3 13.6 16.7 35.6 27.3 34.9 22.6 13.8 18.2 525 
Al-Dhahirah 30.8 19.0 23.4 30.6 - 27.8 30.7 18.4 24.2 523 
Al-Buraimi 43.4 17.8 31.3 33.9 19.0 32.9 38.3 17.9 31.9 580 
Musandam 29.9 18.2 23.6 55.7 17.9 46.6 39.7 18.1 29.9 417 
Al-Wusta 20.7 13.8 16.9 18.1 12.5 17.1 20.1 13.8 16.9 620 
Total⁂ 30.0 17.8 23.1 35.9 13.8 30.6 32.3 17.3 25.2 5904 
⁂Adjusted values: SBP ≥ 140 and/or DBP ≥ 90 = 23.1  
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A more appropriate and comprehensive definition of raised blood pressure in the population defines those with systolic blood pressure ≥ 
140 mmHg and/or a diastolic blood pressure ≥ 90 mmHg, and those with lower blood pressure but being currently under treatment  for 
raised blood pressure (or hypertension). In this alternative definition, the overall prevalence increased by a third to 33.6% (Table 74). The 
non-Omani raised blood pressure prevalence in this category was higher than that of Omanis (36.9% and 32.3%, respectively), while the 
prevalence of raised blood pressure among men was higher than that of women (39.1% and 27.6%, respectively, p<0.05). Considering age 
groups, the prevalence of high blood pressure showed a marked increase of 60% points from 15.1% at age below 30 years to 76.3% by age 60 
years and over. Higher prevalence levels of over 35% were found in Muscat, Musandam, Al-Buraimi and North Sharqiyah, while levels of 
less than 26% were seen in Al-Wusta, South Batinah and Dhofar. A graphical summary of the prevalence of high blood pressure results 
according to specific groups is provided in Figure 7.  

 

Table 74. Prevalence of raised blood pressure according to systolic and diastolic blood pressure cut-off levels (SBP ≥ 140 and/or DBP ≥ 90), or on 
medication for raised blood pressure, among the Oman survey sample population, by age group, sex, nationality and geographical location, 2017 

SBP ≥ 140 and/or DBP ≥ 90 OR currently on medication for raised blood pressure 
Category Omani Non-Omani Total Total n 

Age groups Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

 

18-29 25.5 7.1 15.3 17.6 2.0 14.0 23.1 6.6 15.1 1630 
30-39 27.1 16.3 21.3 37.2 16.2 31.3 31.6 16.3 24.7 2172 
40-49 47.1 33.2 38.8 48.5 38.0 46.2 47.8 34.0 41.3 1400 
50-59 59.3 55.8 57.1 64.8 45.4 60.2 61.6 54.5 57.9 700 
60+ 72.5 76.8 75.0 83.2 87.7 84.4 74.9 77.5 76.3 623 
Governorate           
Muscat 49.3 33.0 40.8 44.2 27.7 39.5 46.4 31.3 40.2 565 
Dhofar 24.0 24.5 24.3 36.1 17.6 29.4 28.3 22.9 25.8 682 
Ad Dakhiliyah 33.3 28.5 30.2 38.1 11.4 30.6 34.2 27.6 30.3 659 
North Sharqiyah 41.6 34.2 36.5 35.0 0.0 25.9 40.4 33.2 35.7 544 
South Sharqiyah 44.6 30.4 33.4 37.8 16.7 34.9 42.9 30.2 33.5 528 
North Batinah 39.4 24.8 31.3 28.1 29.0 28.2 36.8 24.9 30.9 632 
South Batinah 24.4 23.0 23.6 36.0 55.6 38.3 26.1 23.6 24.8 569 
Al-Dhahirah 39.7 28.5 32.7 33.7 9.7 31.4 37.7 27.9 32.4 572 
Al-Buraimi 46.5 30.5 38.5 37.5 26.1 36.7 41.6 30.2 37.8 626 
Musandam 43.2 29.0 35.9 59.4 17.9 49.8 48.8 27.6 39.5 477 
Al-Wusta 27.3 24.1 25.5 21.1 12.5 19.7 26.0 23.7 24.8 671 
Total⁂ 38.0 28.0 32.3 40.9 24.7 36.9 39.1 27.6 33.6 6525 
⁂Adjusted values: SBP ≥ 140 and/or DBP ≥ 90 = 30.4  
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Figure 7: Prevalence of raised blood pressure, SBP ≥ 140 mmHg and/or DBP ≥ 90 mmHg or on medication, for raised blood pressure, among the 
Oman survey population, by age group, sex, and nationality, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
 

Levels of systolic and diastolic raised blood pressure with cut-off points of ≥ 160 mmHg and/or ≥ 100 mmHg, respectively, were also 
analysed to determine higher probability of raised blood pressure, a greater cardiovascular disease risk. Overall, a prevalence of 
hypertension of 5.7% was determined (Table 75). Omani had significantly lower levels than non-Omani (4.6% vs. 8.6%, respectively, 
p<0.05), whereas men had significantly higher high blood pressure levels than women (7.1% and 4.1%, respectively, p<0.05). There was an 
increasing prevalence trend with advancing age that nearly doubled every 10 years until reaching a peak of 17.9% by the age of 59 years, 
after which it slightly decreased. Governorates with prevalence > 7% were North Sharqiyah and Al-Buraimi, while rates < 4% were recorded 
in South Sharqiyah and Al-Wusta.   
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Table 75. Prevalence of raised blood pressure according to systolic and diastolic blood pressure cut-off levels (SBP ≥ 160 and/or DBP ≥ 100), 
excluding those on medication for raised blood pressure, among the Oman survey sample population, by age group, sex, nationality and 

geographical location, 2017 
SBP ≥ 160 and/or DBP ≥ 100 excluding those on medication for raised blood pressure 

Category Omani Non-Omani Total Total 
n Age groups Men 

(%) 
Women 

(%) 
Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

18-29 2.5 0.6 1.5 1.1 0.3 0.9 2.1 0.6 1.4 1594 
30-39 2.5 1.4 1.9 9.2 3.2 7.5 5.5 1.8 3.8 2104 
40-49 8.0 3.7 5.4 12.2 6.0 11.1 10.1 4.0 7.3 1265 
50-59 17.3 17.3 17.3 20.1 17.4 19.5 18.6 17.3 17.9 537 
60+ 14.2 13.4 13.7 32.7 32.1 32.6 18.3 14.7 16.4 404 
Governorate           
Muscat 6.0 2.6 4.2 10.7 7.4 9.8 8.8 4.1 6.9 509 
Dhofar 4.8 3.4 4.0 8.3  5.2 6.0 2.6 4.4 636 
Ad Dakhiliyah 7.5 4.2 5.4 11.2 9.1 10.6 8.2 4.4 6.0 585 
North Sharqiyah 13.4 5.4 7.8 25.0 - 18.5 15.6 5.2 8.8 488 
South Sharqiyah 4.8 3.6 3.8 4.1  3.6 4.6 3.5 3.8 458 
North Batinah 4.5 3.9 4.2 6.3 7.4 6.5 5.0 4.0 4.5 563 
South Batinah 4.1 5.4 4.8 17.8 18.2 17.8 6.2 5.5 5.8 525 
Al-Dhahirah 6.2 4.3 5.0 6.4 - 5.8 6.2 4.2 5.2 523 
Al-Buraimi 9.9 5.5 7.8 5.9 4.8 5.8 7.8 5.5 7.1 580 
Musandam 4.2 5.3 4.7 12.9 - 9.7 7.5 4.5 6.1 417 
Al-Wusta 1.8 2.8 2.3 2.6 6.3 3.2 1.9 2.9 2.4 620 
Total⁂ 5.4 3.9 4.6 9.6 5.1 8.6 7.1 4.1 5.7 5904 
⁂Adjusted values: SBP ≥ 160 and/or DBP ≥ 100 = 4.9  

 

Furthermore, assessment of those with raised blood pressure of SBP ≥ 160 and/or DBP ≥ 100, and/or currently under treatment for raised 
blood pressure or hypertension was carried out for a more realistic raised blood pressure prevalence estimate. Overall, the prevalence of 
raised blood pressure tripled, reaching a level of 16.4% (Table 76). There were no significant prevalence differences by gender or nationality 
strata, while a rapidly increasing trend was recognized by age from a low of 3.2% at age < 29 years to a high of 57.3% at 60 years and over. 
Geographically, governorates with prevalence level ≥ 17% were found in Muscat, North and South Sharqiyah, and Musandam with lower 
levels ≤ 12% being recorded in Al-Wusta and Dhofar. A graphical summary of the prevalence of hypertension in Oman for different 
population groups is presented Figure 8. 
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Table 76. Prevalence of raised blood pressure according to systolic and diastolic blood pressure cut-off levels (SBP ≥ 160 and/or DBP ≥ 100), or on 
medication for raised blood pressure, among the Oman survey sample population, by age group, sex, nationality and geographical location, 2017 

SBP ≥ 160 and/or DBP ≥ 100, or on medication for raised blood pressure 
Category Omani Non-Omani Total Total 

n Age groups Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

18-29 4.9 2.8 3.7 1.4 0.3 1.2 3.9 2.5 3.2 1630 
30-39 5.4 5.2 5.3 10.9 9.1 10.4 7.9 6.1 7.0 2172 
40-49 19.8 14.4 16.5 20.7 26.8 22.0 20.2 16.2 18.4 1400 
50-59 39.7 41.0 40.5 34.8 38.4 35.7 37.6 40.7 39.2 700 
60+ 54.3 57.0 55.8 66.4 64.5 65.9 57.0 57.5 57.3 623 
Governorate           
Muscat 19.7 17.8 18.7 19.1 22.5 20.1 19.3 19.3 19.3 565 
Dhofar 13.6 11.0 12.3 16.2 4.6 12.0 14.6 9.6 12.2 682 
Ad Dakhiliyah 16.9 15.7 16.1 15.9 9.1 14.0 16.7 15.4 15.9 659 
North Sharqiyah 23.8 14.7 17.5 25.0 - 18.5 24.0 14.2 17.6 544 
South Sharqiyah 22.8 17.3 18.5 4.1 16.7 5.8 18.3 17.3 17.6 528 
North Batinah 15.7 16.6 16.2 12.8 19.4 13.7 15.0 16.7 15.9 632 
South Batinah 8.9 15.6 12.6 18.4 50.0 22.1 10.3 16.2 13.4 569 
Al-Dhahirah 18.2 15.5 16.5 10.5 9.7 10.5 15.7 15.3 15.5 572 
Al-Buraimi 14.6 20.2 17.4 11.0 13.0 11.2 12.7 19.6 15.0 626 
Musandam 22.3 18.6 20.4 19.2 - 14.8 21.2 16.2 19.0 477 
Al-Wusta 10.0 14.3 12.4 6.2 6.3 6.2 9.2 14.0 11.7 671 
Total⁂ 16.3 16.2 16.2 16.6 17.0 16.7 16.4 16.3 16.4 6525 
⁂Adjusted values: SBP ≥ 160 and/or DBP ≥ 100 = 13.9  

 

 

Figure 8: Prevalence of hypertension, SBP ≥ 160 mmHg and/or DBP ≥ 100 mmHg or on medication for raised blood pressure, among the Oman 
survey population, by age group, sex, and nationality, 2017 

  
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
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6.1.1.6 Medical treatment & control status 

Survey respondents were classified according to having high blood pressure, if they had or not a specific treatment and how they responded 
to treatment if given. This would allow in understanding some differences of population access/use of health services, access to treatment, 
compliance to treatment, health care management effectiveness and health system performance. 

Overall prevalence values showed that a total of 13.1% of respondents were on specific medication and had systolic and diastolic blood 
pressure < 140 mmHg and < 90 mmHg (treatment success), 19.2% were on treatment but had blood pressure ≥ 140 mmHg and/or ≥ 90 
mmHg (treatment failure), 57.1% were not taking medication (although diagnosed) and had raised blood pressure ≥ 140 mmHg and/or ≥ 
90 mmHg, and 10.6% were unaware that they had raised blood pressure (Table 77).  

For those under the category of under medication and controlled blood pressure, a higher proportion was observed for Omani compared to 
non-Omani (15.5% and 7.4%, respectively). Men (9.2%) had a lower percentage as compared to women (19.1%).  Geographically, treatment 
success levels > 18% were found in North and South Sharqiyah, Al-Wusta, while levels < 10% were seen in Ad Dakhiliyah and Al-Buraimi. 

For those under the category of treatment failure (on medication and raised blood pressure), a higher prevalence was observed for Omani 
compared to non-Omani (20.8% and 15.6%, respectively). Men (15.9%) had a lower prevalence as compared to women (24.3%). There was 
increasing prevalence with age trend reaching 39% in the age group of 60 years and above. However, geographically, higher levels > 20% 
were observed in the governorates of Ad Dakhiliyah, South Sharqiyah, North Batinah, and Al-Dhahirah, while levels < 15% were seen in 
North Sharqiyah and Al-Buraimi. For those under the category of raised blood pressure but not under medication), a higher prevalence was 
observed for non-Omani compared to Omani (59.6% and 56%, respectively). Men (63%) had a higher prevalence as compared to women 
(48%). Geographically, governorates with levels > 60% were recorded in Muscat, North Sharqiyah, and Al-Buraimi while levels < 50% 
observed in Dhofar and South Sharqiyah.  
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Table 77. Percentage of the Oman survey sample population with raised blood pressure (≥ 140 mmHg and/or ≥ 90 mmHg) or on medication for 
raised blood pressure disaggregated by diagnosis and treatment status 

Category On medication and 
blood pressure not raised 

On medication and 
raised blood pressure 

Not aware of  
raised blood pressure 

Not on medication and 
raised blood pressure 

(although diagnosed) 

T
ot

al
 n

 

Age group 

E
st

im
at

e 
(%

) 

95% CI 

E
st

im
at

e 
(%

) 

95% CI 

E
st

im
at

e 
(%

) 

95% CI 

E
st

im
at

e 
(%

) 

95% CI 

18-29 8.0 (3.0-19.5) 4.4 (1.2-15.0) 18.2 (10.4-29.9) 69.4 (50.2-83.6) 230 
30-39 6.3 (3.6-10.8) 7.1 (5.5-9.2) 15.5 (11.1-21.1) 71.1 (66.8-75.0) 503 
40-49 8.6 (5.7-12.9) 18.4 (13.3-25.1) 8.0 (3.8-16.1) 64.9 (58.5-70.9 547 
50-59 20.8 (15.6-27.2) 21.9 (15.8-29.2) 8.3 (3.4-19.0) 49.0 (39.1-59.0) 404 
60+ 21.9 (15.5-29.9) 39.4 (34.2-44.9) 6.0 (2.3-14.6) 32.8 (27.6-38.4) 429 
Sex              
Men 9.2 (6.9-12.0) 15.9 (13.8-18.2) 11.9 (7.0-19.5) 63.0 (54.6-70.7) 1213 
Women 19.1 (15.5-23.3) 24.3 (21.2-27.7) 8.5 (4.6-15.2) 48.0 (42.5-53.6) 900 
Nationality              
Omani 15.5 (13.5-17.8) 20.8 (18.4-23.3) 7.7 (4.6-12.8) 56.0 (50.8-61.1) 1471 
Non-Omani 7.4 (5.2-10.6) 15.6 (11.3-21.1) 17.4 (8.1-33.4) 59.6 (51.8-67.0) 642 
Governorate              
Muscat 12.4 (10.3-14.9) 19.5 (16.7-22.6) 6.3 (5.0-7.9) 61.8 (58.4-65.1) 223 
Dhofar 10.8 (8.6-13.6) 19.2 (16.5-22.2) 25.1 (22.1-28.4) 44.8 (41.2-48.5) 169 
Ad Dakhiliyah 9.7 (7.8-12.0) 22.6 (20.2-25.2) 11.9 (10.1-13.9) 55.8 (52.8-58.8) 225 
North Sharqiyah 18.1 (15.6-20.9) 7.7 (6.2-9.5) 13.4 (11.1-16.2) 60.7 (57.3-64.0) 195 
South Sharqiyah 19.0 (16.5-21.8) 23.3 (20.5-26.4) 11.2 (9.4-13.3) 46.5 (43.2-49.8) 185 
North Batinah 13.8 (11.8-16.1) 21.9 (19.2-24.8) 11.6 (9.7-13.8) 52.8 (49.5-56.1) 199 
South Batinah 15.0 (12.4-18.0) 16.8 (14.0-20.0) 10.5 (8.5-12.8) 57.7 (53.9-61.5) 157 
Al-Dhahirah 11.6 (9.4-14.2) 22.0 (18.9-25.5) 9.7 (7.7-12.2) 56.7 (52.7-60.5) 182 
Al-Buraimi 6.7 (5.5-8.3) 14.2 (12.0-16.6) 5.5 (4.4-6.8) 73.6 (70.8-76.2) 232 
Musandam 15.6 (13.0-18.6) 17.9 (15.6-20.5) 14.0 (11.0-17.7) 52.5 (48.8-56.1) 189 
Al-Wusta 19.6 (16.8-22.9) 18.4 (15.6-21.6) 11.7 (9.5-14.3) 50.3 (46.5-54.0) 157 
Total⁂ 13.1 (11.3-15.1) 19.2 (17.4-21.2) 10.6 (6.6-16.4) 57.1 (51.3-62.7) 2113 
⁂Adjusted values: On medication and blood pressure not raised = 13.4, On medication and blood pressure raised = 17.1, Not aware of  
raised blood pressure = 15.0,  Not on medication and raised blood pressure = 54.6 
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6.1.2 Heart rate 
6.1.2.1 Rationale 

Heart rate, jointly with other measures, provides another indication of cardiovascular disease risk, particularly when too high.  

6.1.2.2 Profile 

The overall mean heart rate of the sample population was 79.4 beats per minute (Table 78). Omani nationals had similar mean heart rate as 
non-Omani (79.6 vs. 79.0 beats/min, respectively), while women (81.0 beats/min) had a higher mean heart rate than men (78.0 
beats/min). Mean heart rate varied with age from a low of 78.6 beats/min at age 60 years and over to a high of 80.1 beats/min in people 
aged 50-59 years. These results are consistent with the overall mean of 76.7 beats/min observed during the 2008 OWHS in Oman. 

Table 78. Mean heart rate determined among the Oman survey sample population, by age group, sex, nationality and geographical location 
(governorate), 2017 

Category Mean  
beats/minutes 

  

SE 
  

n 
  Age group 

18-29 79.6 0.017 1630 
30-39 79.1 0.016 2172 
40-49 79.4 0.018 1400 
50-59 80.1 0.031 700 
60+ 78.6 0.030 623 
Sex       
Men 77.9 0.013 3345 
Women 81.0 0.012 3180 
Nationality       
Omani 79.6 0.010 4601 
Non-Omani 79.0 0.019 1924 
Governorate       
Muscat 78.3 0.016 565 
Dhofar 78.2 0.026 682 
Ad Dakhiliyah 79.7 0.057 659 
North Sharqiyah 80.7 0.058 544 
South Sharqiyah 79.5 0.031 528 
North Batinah 81.1 0.024 632 
South Batinah 79.3 0.028 569 
Al-Dhahirah 77.8 0.036 572 
Al-Buraimi 82.7 0.039 626 
Musandam 81.4 0.034 477 
Al-Wusta 79.3 0.045 671 
Total⁂ 79.4 0.009 6525 
⁂Adjusted value: mean = 79.4 
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6.1.2.3 Highlights 

• A self-reported raised blood pressure prevalence level of 11.1% was reported in this survey, which is slightly higher than the 9.9% 
reported in the 2008 OWHS survey. 

• Given that raised blood pressure is an important and frequent risk factor, it is critical to note that 17.3% of persons have never 
undergone an examination to determine blood pressure status. Nearly 85% of them are younger than 50 years of age, suggesting 
them as a potential target for promoting early diagnosis and early management. 

• Most of the participants (nearly 75%) who reported a medical diagnosis of raised blood pressure have been detected over the past 
12 months. A third of recent diagnoses occurred before people reaching 50 years of age, suggesting better opportunities for early 
management, with a consequence of reducing risk of severe disease and death. 

• The proportion of those with a reported diagnosis of raised blood pressure and currently taking medication was around 80%, which 
suggests a good treatment coverage level, consistent with the 2008 OWHS survey results, and in line with the WHO Global Action 
Plan on NCD (10) and its Global Monitoring Framework targets on accessibility to drugs to reduce cardiovascular disease events.  

• Around 15% of people with a diagnosis of raised blood pressure have sought advice from a traditional healer or are taking 
herbal/traditional medication. It is an opportunity for primary health care to improve management of those people who are not 
improving under such schemes, particularly providing such health providers with appropriate knowledge and skills to identify early 
on failures and/or the need for stricter and more in-depth diagnosis, treatment and follow up. 

• When considering both those physically measured with raised blood pressure and those under medication for raised blood 
pressure, overall, one in three people in the population had high blood pressure, a prevalence level that calls for attention from 
policy, health professionals and civil society to address this multifactorial problem. The positive news is that current high blood 
pressure levels were lower than the 40% determined during the 2008 OWHS. Moreover, around one in six persons measured or on 
under medication were having blood pressure levels suggesting the risk of hypertension; similar levels were revealed in the 2008 
OWHS. 

• When considering those with a higher raised blood pressure cut-off level assessment of SBP ≥ 160 and/or DBP ≥ 100 (as 
recommended by WHO) and/or currently under treatment for raised blood pressure or hypertension, the prevalence estimate was 
found to be 16.4%, with the prevalence among Omani being 16.2%.  

• Taking into account participants’ diagnostic and treatment status for raised blood pressure allowed assessing some aspects of 
health system performance. For example, 13.1% were under medication and controlled (3.3% in 2008 OWHS), 19.2% were under 
medication but not controlled, while 57.1% were diagnosed but not on medication, with another 10.6% unaware that they had 
raised blood pressure. Given additional considerations of resources and development of the health system, this information 
provides opportunity to improve the diagnostic capacity and the delivery of health services at primary health care level. 
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6.1.3.1 Rationale 

Traditionally, height and weight measures have been used to determine nutritional status of the population. In this context, they are also 
important for NCD risk factors surveillance as they allow to determine the prevalence of overweight and obesity, through the body mass 
index (BMI), which combines both measures as follows: BMI=weight in kilograms (kg)/height in metres (m)2. Over the past decades, 
obesity has increased steadily worldwide and is considered today a major health problem and a risk factor for other diseases, in particular 
diabetes and cardiovascular diseases. An aim of the GMF is to halt continued increase by 2025. 

6.1.3.2 Profile 

In this NCD survey, the overall population mean height was 161.8 cm, but there were some differences in mean values according to 
population groups. On average, Omani (160.6 cm) were shorter than non-Omani persons (165.0 cm), while men (162.1 cm) were taller than 
women (155.7 cm(Table 79). Interestingly, mean height tended to decrease with age from a high of 163.3 cm at ages below 30 years to 157.0 
cm at ages 60 years and over, suggesting improved nutrition in recent generations and that older women were more often available for the 
survey. Geographically, mean height levels > 163.0 cm were found in the governorates of Al Buraimi, Muscat and Dhofar, while levels < 
159.0 cm were seen in North Sharqiyah, Ad Dakhiliyah and South Sharqiyah. These results are comparable to the overall height mean of 
160.4 cm found in the 2008 OWHS.  

The overall population mean weight was 73.0 kilograms (kg) (Table 80). Omani and non-Omani mean weight was the same as the overall 
mean (73.0 kg). There were some gender differences with the mean weight value being higher among men than women (75.7 kg and 69.8 
kg, respectively, significant difference). Likewise, adults between ages 30 to 59 years were the heaviest with means ranging from 74.0 to 
76.7 Kg. Geographically, mean weight levels > 74.0 kg were found in the governorates of Dhofar, Muscat and Musandam, while levels < 69 
kg were observed in North Sharqiyah, Ad Dakhiliyah and Al-Dhahirah. In the 2008 OWHS the overall mean weight was 67.9 kg, that is, 
7.5% lower than in this survey.  
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Table 79. Mean height determined among the Oman survey sample 
population, by age group, sex, nationality and geographical location 

(governorate), 2017 
Category Mean  

cm 
  

SE 
  

Total n 
  Age group 

18-29 163.3 0.016 1541 
30-39 163.1 0.016 2062 
40-49 161.8 0.018 1378 
50-59 158.6 0.027 699 
60+ 157.0 0.027 613 
Sex    

Men 162.1 0.010 3338 
Women 155.7 0.010 2955 
Nationality    

Omani 160.6 0.010 4382 
Non-Omani 165.0 0.015 1911 
Governorate    

Muscat 163.2 0.016 557 
Dhofar 163.3 0.025 670 
Ad Dakhiliyah 158.3 0.057 638 
North Sharqiyah 155.8 0.049 507 
South Sharqiyah 158.4 0.028 482 
North Batinah 162.0 0.024 622 
South Batinah 160.3 0.023 548 
Al-Dhahirah 160.2 0.031 561 
Al-Buraimi 164.3 0.040 616 
Musandam 159.6 0.029 442 
Al-Wusta 161.3 0.042 650 
Total⁂ 161.8 0.009 6293 
⁂Adjusted value: mean = 162.0  
 

 

 

Table 80. Mean weight determined among the Oman survey sample 
population, by age group, sex, nationality and geographical location 

(governorate), 2017 

Category 
 
Age group 

Mean 
kg SE Total n 

18-29 69.0 0.028 1541 
30-39 74.0 0.024 2062 
40-49 76.7 0.030 1378 
50-59 75.7 0.039 699 
60+ 70.9 0.051 615 
Sex       
Men 75.7 0.019 3339 
Women 69.8 0.022 2956 
Nationality       
Omani 73.0 0.018 4384 
Non-Omani 73.0 0.022 1911 
Governorate       
Muscat 74.6 0.024 557 
Dhofar 77.1 0.042 670 
Ad Dakhiliyah 68.8 0.093 638 
North Sharqiyah 66.8 0.085 508 
South Sharqiyah 71.5 0.059 483 
North Batinah 71.8 0.045 622 
South Batinah 69.2 0.039 548 
Al-Dhahirah 68.8 0.052 561 
Al-Buraimi 72.8 0.065 616 
Musandam 74.6 0.050 442 
Al-Wusta 72.3 0.071 650 
Total⁂ 73.0 0.014 6295 
⁂Adjusted value: mean = 72.7  
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6.1.3.3 Body mass index (BMI): overweight and obesity 
The population BMI levels and the prevalence of overweight and obesity are key NCD factors addressed in the STEPS survey. The overall 
mean BMI in the survey population was 28.0, with distinguishable differences between population groups, suggesting that, on average, at 
least half of the population is overweight (Table 81). Omani (28.5) had a higher BMI than non-Omani (26.8), while women (28.9) had a 
higher BMI than men (27.2). Except for the oldest age group where BMI actually decreased, there was an increasing trend of around 2 
points of mean BMI for each older age-group which reached a peak mean BMI of 30.3 at ages 50-59 years, thus also suggesting that, if 
uniformly distributed, half of the population were obese at that point. According to geography, mean BMI levels > 28.0 were recorded at 
the governorates of Musandam, Dhofar, South Sharqiyah and Muscat while those with levels ≤ 27.0 were Al-Dhahirah and Al-Buraimi. 
 

Table 81. Mean body mass index (BMI) determined among the Oman survey sample population, by age group, sex, nationality and geographical 
location (governorate), 2017 

Category Mean 
kg/m2 SE n 

Age group       
18-29 26.0 0.010 1515 
30-39 27.9 0.009 2047 
40-49 29.3 0.011 1369 
50-59 30.3 0.017 692 
60+ 28.8 0.018 599 
Sex    
Men 27.2 0.007 3311 
Women 28.9 0.008 2911 
Nationality    
Omani 28.5 0.007 4318 
Non-Omani 26.8 0.007 1904 
Governorate    
Muscat 28.1 0.009 553 
Dhofar 29.2 0.016 662 
Ad Dakhiliyah 27.2 0.032 629 
North Sharqiyah 27.7 0.034 496 
South Sharqiyah 28.6 0.022 479 
North Batinah 27.6 0.015 601 
South Batinah 27.1 0.014 544 
Al-Dhahirah 26.8 0.018 558 
Al-Buraimi 27.0 0.021 610 
Musandam 29.5 0.021 441 
Al-Wusta 27.8 0.027 649 
Total⁂ 28.0 0.005 6222 
⁂Adjusted value: mean = 27.65  
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Determination of individual levels of BMI according to WHO suggested cut-off points allows to classify a population into normal weight 
(BMI ≤ 24.9) and overweight (BMI ≥ 25) to estimate their prevalence. The overall prevalence of overweight and obesity (i.e., BMI ≥ 25) was 
66.1% (Table 82). Although the overall overweight prevalence among women (69.4%) was higher than that of men (63.4%), differences 
were not significant, and neither were comparisons between Omani (66.5%) and non-Omani (65.1%) populations. Age-specific prevalence 
increased around 30% between the age groups of below 30 years to 50-59 years, when the figure reached 80.2%. When considering 
governorates, overweight prevalence levels > 68% were identified in South Sharqiyah, Musandam, Dhofar and Muscat, in contrast to levels 
< 60% found in Al-Dhahirah, Al-Buraimi and Ad Dakhiliyah. These high overweight levels should be a concern and a target for action given 
their increasing trends and the close association with diabetes, renal disease, hypertension and cardiovascular disease, all leading to 
increased morbidity and premature mortality. A graphical summary of overall overweight and obesity prevalence by population groups is 
shown in Figure 9. 

Table 82. Distribution of respondents classified as overweight (BMI ≥ 25) among the Oman survey population, by age group, sex, nationality and 
geographical location, 2017 

Category 
Overweight BMI ≥ 25 

Estimate, % 95% CI Total n 
Age group 
18-29 49.8 (44.2-55.5) 1515 
30-39 68.4 (64.1-72.5) 2047 
40-49 76.8 (72.3-80.8) 1369 
50-59 80.2 (69.9-87.5) 692 
60+ 70.1 (56.7-80.8) 599 
Sex    

Men 63.4 (57.6-68.8) 3311 
Women 69.4 (65.4-73.1) 2911 
Nationality    

Omani 66.5 (63.3-69.6) 4318 
Non-Omani 65.1 (58.5-71.1) 1904 
Governorate    

Muscat 68.4 (66.4-70.3) 553 
Dhofar 72.1 (70.3-73.8) 662 
Ad Dakhiliyah 59.8 (57.9-61.6) 629 
North Sharqiyah 64.4 (62.4-66.4) 496 
South Sharqiyah 69.1 (67.0-71.1) 479 
North Batinah 61.7 (59.8-63.6) 601 
South Batinah 61.7 (59.6-63.7) 544 
Al-Dhahirah 57.5 (55.3-59.7) 558 
Al-Buraimi 58.1 (56.1-59.9) 610 
Musandam 75.7 (73.6-77.7) 441 
Al-Wusta 66.9 (65.1-68.6) 649 
Total⁂ 66.1 (62.4-69.6) 6222 
⁂Adjusted value: estimate = 63.6 
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Figure 9: Overall overweight and obesity prevalence in the Oman survey population, by age group, sex, and nationality, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
 

A more comprehensive determination of individual levels of BMI according to WHO suggested cut-off points allows to classify a population 
into underweight (BMI < 18.5), normal weight (BMI ≥ 18.5 and ≤ 24.9), overweight (BMI ≥ 25 and ≤ 29.9) and obesity (BMI ≥ 30) 
categories and estimate their respective prevalence. The overall prevalence of underweight, normal weight, overweight, and obesity were 
estimated to be 4.0%, 29.9%, 35.5% and 30.7% in the survey population, respectively (Table 83). These prevalence results are also different 
from those observed in the 2008 OWHS, where 5.7% were underweight, 31.5%, were overweight and 22.4% obese. 

Underweight poses double challenge to health in some countries where it co-exists with overweight and obesity. Women (4.8%) and Omani 
(4.7%) populations tend to have higher underweight prevalence than their male (3.3%) and non-Omani (2.1%) counterparts, but differences 
are not significant. Age groups in the extreme of the sample (younger and older) also tend to have significantly higher levels (at 8.4% and 
4.0%, respectively) than other age groups. Geographically, the governorates of North and South Batinah, and South Sharqiyah have levels > 
4%, whereas North Sharqiyah, Musandam, and Al-Wusta detected levels < 3%.  

Overweight prevalence was found to be significantly higher among men than women at 40.1% and 30.0%, respectively (p<0.05). Also, non-
Omani were significantly more often overweight than their Omani counterparts (46.1% and 31.4%, respectively, p<0.05). When considering 
age, there is a decreasing prevalence trend from 40.5% at ages 30-39 years to 34% at ages 60 years and over. Governorates with overweight 
prevalence levels > 35% were Muscat and Al-Wusta, while those with levels < 31% were North Sharqiyah and Musandam.  

A more immediate pressing issue for NCD in Oman is the prevalence of obesity in its population. In this regard, Omani (35.2%) were more 
obese than non-Omani (19.0%) (Figure 10). Likewise, women (39.3%) were more obese than men (23.2%). Another matter of concern is 
that the prevalence is tending to increase with age at a pace of nearly 10% per year, from 20.3% at age below 30 years reaching a high of 
46.2% at 50-59 years of age. Geographically, obesity prevalence level > 35% were found in the governorates of Musandam, Dhofar and 
South Sharqiyah, whereas levels < 25% were detected in Al-Buraimi and Al-Dhahirah.  
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Table 83. Distribution of prevalence of underweight, overweight and obesity among the Oman survey population according to BMI and, by age 
group, sex, nationality and geographical location (governorate), 2017 

Category 
 
Age group 

Underweight  
(< 18.5) 

Normal weight 
 (18.5-24.9) 

Overweight  
(25.0-29.99) 

 Obese  
(≥ 30.0)   

E
st

im
at

e,
 %

 

 
95% CI 

E
st

im
at

e,
 %

 

 
95% CI 

E
st

im
at

e,
 %

 

 
95% CI 

E
st

im
at

e,
 %

 

95% CI  
Total n 

18-29 8.4 (6.9-10.3) 41.7 (36.8-46.9) 29.5 (24.4-35.2) 20.3 (17.0-24.1) 1515 
30-39 2.0 (1.4-2.8) 29.6 (25.5-34.0) 40.5 (34.8-46.5) 27.9 (19.8-37.7) 2047 
40-49 1.7 (0.6-5.2) 21.4 (17.1-26.5) 38.5 (35.2-42.0) 38.3 (31.8-45.2) 1369 
50-59 1.4 (0.5-4.1) 18.5 (12.1-27.2) 33.9 (24.3-45.0) 46.2 (37.4-55.3) 692 
60+ 4.0 (2.6-6.1) 25.9 (16.3-38.5) 34.0 (26.0-43.0) 36.2 (27.7-45.6) 599 
Sex          
Men 3.3 (2.0-5.3) 33.4 (29.1-37.9) 40.1 (33.0-47.6) 23.2 (19.3-27.7) 3311 
Women 4.8 (3.7-6.2) 25.8 (22.5-29.4) 30.0 (27.7-32.5) 39.3 (34.2-44.7) 2911 
Nationality          
Omani 4.7 (4.0-5.5) 28.8 (25.9-31.8) 31.4 (29.4-33.4) 35.2 (31.4-39.2) 4318 
Non-Omani 2.1 (0.8-5.4) 32.8 (27.9-38.1) 46.1 (38.3-54.2) 19.0 (14.0-25.2) 1904 
Governorate          
Muscat 3.2 (2.4-4.2) 28.4 (26.6-30.3) 42.5 (40.3-44.7) 25.9 (24.0-27.9) 553 
Dhofar 3.5 (2.8-4.4) 24.4 (22.8-26.1) 32.6 (30.9-34.4) 39.5 (37.6-41.4) 662 
Ad Dakhiliyah 3.3 (2.7-4.2) 36.9 (35.1-38.7) 32.5 (30.8-34.3) 27.2 (25.6-28.9) 629 
North Sharqiyah 2.8 (2.2-3.6) 32.8 (30.8-34.8) 30.8 (28.9-32.8) 33.6 (31.7-35.7) 496 
South Sharqiyah 4.4 (3.4-5.7) 26.5 (24.7-28.5) 32.3 (30.4-34.2) 36.8 (34.8-38.8) 479 
North Batinah 6.6 (5.6-7.7) 31.7 (29.9-33.5) 31.6 (29.9-33.4) 30.1 (28.4-31.8) 601 
South Batinah 5.3 (4.4-6.5) 33.0 (31.0-35.0) 32.0 (30.1-33.9) 29.7 (27.8-31.6) 544 
Al-Dhahirah 3.6 (2.9-4.6) 38.8 (36.7-41.0) 32.9 (30.9-35.0) 24.6 (22.7-26.7) 558 
Al-Buraimi 3.9 (3.0-4.9) 38.1 (36.3-40.0) 33.7 (32.0-35.5) 24.3 (22.7-26.0) 610 
Musandam 2.5 (1.8-3.4) 21.7 (19.8-23.8) 29.7 (27.7-31.7) 46.1 (43.7-48.4) 441 
Al-Wusta 2.5 (2.0-3.2) 30.6 (28.9-32.4) 36.4 (34.6-38.2) 30.5 (28.9-32.3) 649 
Total⁂ 4.0 (3.0-5.3) 29.9 (27.0-32.9) 35.5 (30.4-40.9) 30.7 (26.0-35.7) 6222 
⁂Adjusted values: underweight = 4.6; normal = 31.8; overweight = 34.9; obese = 28.7 
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Figure 10: Overall obesity (BMI ≥ 30) prevalence among the Oman survey population, by age group, sex, and nationality, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
6.1.3.4  Highlights 

• The overall population mean height was 161.8 cm with Omani at 160.6 cm and non-Omani persons at 165.0 cm. These 
results are comparable to the overall height mean of 160.4 cm found in the 2008 OWHS. 

• The overall population mean weight was 73.0 kilograms with Omani and non-Omani having the same mean weight as the 
overall mean. In the 2008 OWHS the overall mean weight was 67.9 kg. 

• The overall prevalence of overweight and obesity in Oman, as determined by BMI (i.e., BMI ≥ 25) was 66%. 
• The prevalence of obesity in the population of Oman, as determined by BMI ((i.e., BMI ≥ 30) was consistently high (31%) 

and affecting more often women, Omani, and the adult-working populations.  
• Moreover, the prevalence results in the present survey are also different from those observed in the 2008 OWHS, when, by 

BMI measurements, 53.6%, were overweight and obese. This means that this group increased in a decade, and confirms 
that, as in other countries worldwide, the Oman population is also in a steady and rapid increase of obesity prevalence that 
demands urgent attention. 
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6.1.4.1  Rationale 

Waist circumference and hip circumference and their ratio were also assessed as other measures of obesity. The WHO reference 
cut-off for World Health Reports was used to define obesity at above 0.90 for males and above 0.86 for females.  

6.1.4.2  Profile 

The overall mean waist circumference of men and women in the survey was 91.6 cm and 90.2 cm, respectively (Table 84). Omani 
men had a 92.2 cm mean waist circumference while non-Omani men had a mean figure of 90.7 cm. The respective mean figures for 
women were 90.5 cm and 88.7 cm, respectively. Mean waist circumference increased steadily with age among both men and 
women, from 86.1 cm at age < 30 years to 97.1 cm at ages > 60 years for men and from 80.4 cm at age < 30 years to 100.0 cm at 
ages 50-59 years for women. Geographically, governorates with mean levels ≥ 92.0 cm among men were identified in Muscat, 
Dhofar, Ad Dakhiliyah, North Sharqiyah, and Al-Wusta, and, while those with levels < 90.0 cm were South Batinah. In turn, those 
governorates with mean levels > 90.0 cm among women were found in Muscat, Dhofar, North Sharqiyah, South Sharqiyah, and Al-
Wusta, while those with levels below 88.0 cm were Al-Dhahirah and Al-Buraimi. The results are consistent and higher than the 
88.7 cm and 90.0 cm mean waist circumference for women and men, respectively, reported by the 2008 OWHS. 

The overall mean hip circumference of the population among men and women in the survey was 99.0 cm and 102.3 cm, 
respectively (Table 85). Omani men had a larger mean hip circumference than the non-Omanis (100.3 cm and 97.1 cm, 
respectively), while Omani women had a mean figure of 102.7 cm which was also larger than that of non-Omani women of 99.7 cm. 
Mean hip circumference increased nearly 5 cm across male age groups until peaking at 101.2 cm at age 60 years and over, while for 
women age groups there was a near 6 cm increase from 96.7 cm at age < 30 years to 102.5 cm among those 60 years and over. 
Governorates with higher levels of > 100 cm for males were Ad Dakhiliyah, North Sharqiyah, and Al-Wusta, while only Musandam 
showed mean levels < 95.0 cm. In turn, governorates with higher levels of > 103.0 cm for females were Dhofar, North Sharqiyah, 
South Sharqiyah and Al-Wusta, while those < 101.0 cm were North Batinah, Al-Dhahirah, and Musandam. When compared to the 
2008 OWHS results, the mean hip circumference in the present survey is nearly 3 cm and 2 cm larger than those of 99.6 and 96.9 
cm for women and men, respectively, as observed in 2008. 
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Table 84. Mean waist circumference among the Oman survey population, by age group, sex, nationality and geographical location 
(governorate), 2017 

Category Men Women 

 Mean 95% CI  n Mean 95% CI  n 

Age group       
18-29 86.1 (83.9-88.2) 812 80.4 (77.8-83.0) 720 
30-39 91.3 (90.0-92.7) 1155 89.0 (86.9-91.1) 905 
40-49 95.3 (94.0-96.6) 760 95.3 (93.7-96.8) 617 
50-59 96.8 (94.5-99.1) 322 100.0 (96.9-103.1) 376 
60+ 97.1 (92.4-101.9) 278 99.4 (91.6-107.3) 330 

Nationality       
Omani 92.2 (91.0-93.5) 1748 90.5 (88.3-92.6) 2615 
Non-Omani 90.7 (89.1-92.2) 1579 88.7 (87.4-89.9) 333 
Governorate       

Muscat 92.7 (91.3-94.1) 375 91.0 (89.4-92.7) 182 
Dhofar 92.0 (90.3-93.7) 374 93.9 (93.0-94.9) 295 
Ad Dakhiliyah 94.5 (92.7-96.2) 250 89.8 (89.2-90.5) 379 
North Sharqiyah 92.1 (90.3-94.0) 131 93.1 (92.4-93.8) 372 
South Sharqiyah 90.1 (86.5-93.7) 138 91.0 (90.2-91.8) 344 
North Batinah 90.7 (89.1-92.4) 336 88.2 (87.3-89.2) 286 
South Batinah 89.5 (87.9-91.1) 286 88.3 (87.4-89.1) 262 
Al-Dhahirah 90.9 (89.3-92.5) 361 87.2 (86.3-88.0) 200 
Al-Buraimi 91.4 (90.2-92.6) 464 87.0 (85.7-88.2) 152 
Musandam 90.3 (88.9-91.8) 248 88.7 (87.5-89.9) 191 
Al-Wusta 92.4 (90.7-94.2) 364 92.8 (91.8-93.8) 285 
Total⁂ 91.6 (90.6-92.6) 3327 90.2 (88.6-91.8) 2948 
⁂Adjusted values: men = 90.4, women = 87.6 
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Table 85. Mean hip circumference among the Oman survey population, by age group, sex, nationality and geographical location 
(governorate), 2017 

Category Men Women 

 Mean 95% CI  n Mean 95% CI  n 

Age group             
18-29 96.4 (93.7-99.1) 812 96.7 (94.7-98.7) 720 
30-39 98.7 (97.1-100.3) 1155 103.1 (101.7-104.6) 905 
40-49 101.2 (99.9-102.5) 760 106.8 (105.2-108.3) 617 
50-59 101.3 (98.8-103.8) 321 106.6 (103.3-109.9) 375 
60+ 101.2 (98.0-104.4) 278 102.5 (97.9-107.0) 330 

Nationality       
Omani 100.3 (99.0-101.5) 1747 102.7 (100.7-104.8) 2614 
Non-Omani 97.1 (95.5-98.6) 1579 99.7 (98.6-100.9) 333 
Governorate       

Muscat 99.8 (98.6-101) 375 102.7 (101.7-103.6) 182 
Dhofar 98.4 (96.8-99.9) 374 106.3 (105.4-107.2) 295 
Ad Dakhiliyah 102.7 (101.0-104.4) 250 101.7 (101.0-102.4) 379 
North Sharqiyah 100.6 (98.9-102.3) 131 103.1 (102.5-103.7) 371 
South Sharqiyah 97.2 (95.1-99.3) 138 103.4 (102.6-104.2) 344 
North Batinah 99.3 (97.9-100.7) 335 100.7 (99.8-101.5) 286 
South Batinah 98.3 (97.0-99.6) 286 101.0 (100.3-101.6) 262 
Al-Dhahirah 98.6 (97.3-99.8) 361 100.9 (100.1-101.6) 200 
Al-Buraimi 99.5 (98.3-100.7) 464 101.4 (100.1-102.8) 152 
Musandam 94.8 (93.4-96.1) 248 97.8 (96.5-99.0) 191 
Al-Wusta 101.8 (100.0-103.6) 364 104.7 (103.9-105.6) 285 
Total⁂ 99.0 (98.1-99.9) 3326 102.3 (100.8-103.8) 2947 
⁂Adjusted values: men = 98.4, women = 100.7 

 
The relation of waist to hip ratio also provides information for characterizing the obesity in the population, while using the WHO 
recommended cut-off point of 0.90 for men and 0.85 for women. The overall mean waist/hip ratio in the survey population for 
men and women were 0.93 and 0.88, respectively (Table 86). Omani men (0.92) had a lower waist/hip ratio than non-Omani 
(0.94), while a similar finding was found with Omani women when compared with non-Omani women, at 0.88 and 0.89, 
respectively. The waist/hip ratio increased steadily with age among men and women from 0.89 at ages below 30 years to a high of 
0.96 at ages 60 years and over, and from 0.83 to 0.97 for women at ages below 30 years to a high of 0.97 at ages 60 years and over. 
According to location, mean ratio ≥ 0.93 were found in Muscat, Dhofar, South Sharqiyah and Musandam, while North Batinah, 
South Batinah, and Al-Wusta had mean ratio < 0.92. In turn female mean ratio ≥ 0.90 were found in North Sharqiyah and 
Musandam, while ≤ 0.87 were recorded in South Batinah, Al-Dhahirah and Al-Buraimi. 
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Table 86. Mean waist/hip ratio among the Oman survey population, by age group, sex, nationality and geographical location (governorate), 
2017 

Category Men Women 

  Mean 95% CI  n Mean 95% CI  n 
Age group             
18-29 0.89 (0.88-0.91) 812 0.83 (0.81-0.85) 720 
30-39 0.93 (0.92-0.93) 1155 0.86 (0.85-0.88) 905 
40-49 0.94 (0.93-0.95) 760 0.89 (0.89-0.90) 617 
50-59 0.96 (0.94-0.97) 321 0.94 (0.92-0.96) 375 
60+ 0.96 (0.94-0.98) 278 0.97 (0.93-1.01) 330 
Nationality       
Omani 0.92 (0.91-0.93) 1747 0.88 (0.87-0.89) 2614 
Non-Omani 0.94 (0.93-0.95) 1579 0.89 (0.88-0.90) 333 
Governorate       
Muscat 0.93 (0.92-0.94) 375 0.88 (0.87-0.90) 182 
Dhofar 0.94 (0.93-0.94) 374 0.89 (0.88-0.89) 295 
Ad Dakhiliyah 0.92 (0.91-0.93) 250 0.89 (0.88-0.89) 379 
North Sharqiyah 0.92 (0.90-0.93) 131 0.90 (0.90-0.91) 371 
South Sharqiyah 0.93 (0.90-0.95) 138 0.88 (0.88-0.89) 344 
North Batinah 0.91 (0.90-0.92) 335 0.88 (0.87-0.88) 286 
South Batinah 0.91 (0.90-0.92) 286 0.87 (0.87-0.88) 262 
Al-Dhahirah 0.92 (0.91-0.93) 361 0.86 (0.86-0.87) 200 
Al-Buraimi 0.92 (0.91-0.93) 464 0.86 (0.85-0.87) 152 
Musandam 0.96 (0.95-0.97) 248 0.91 (0.90-0.92) 191 
Al-Wusta 0.91 (0.90-0.92) 364 0.89 (0.88-0.89) 285 
Total⁂ 0.93 (0.92-0.93) 3326 0.88 (0.87-0.89) 2947 
⁂Adjusted values: men = 0.92, women = 0.87 

 
Based on the waist to hip ratio, the overall male and female prevalence of obesity in the sample population was determined at 
65.9% and 62.6%, respectively (Table 87), which is nearly twice as high as the prevalence determined on the basis of BMI. Some 
obesity prevalence differences were seen by nationality among men (63.8% and 69.1% for Omani and non-Omani) but not in 
women (62.6% and 62.8%, respectively), however they were not statistically significant. The prevalence of male obesity increased 
rapidly with age from 45.3% before 30 years to 80.5% at 60 years and over, while among women the respective figures were 41.8% 
and 90.0%. Geographically, higher male prevalence levels ≥ 65.0% were seen in the governorates of Musandam, Al-Buraimi, 
Dhofar and Muscat, while levels < 58.0 % were recorded in South and North Batinah. In turn, governorates with female prevalence 
> 65% were recorded in Dhofar, Ad Dakhiliyah, North and South Sharqiyah, Musandam and Al-Wusta, while lower levels < 60.0% 
were seen Muscat, South Batinah and Al-Dhahirah, and Al-Buraimi. 
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Table 87. Overall obesity prevalence as per waist/hip ratio measurement among the Oman survey population, by age group, sex, 
nationality and geographical location, 2017 

Category Men Women 
Age group Estimate, % 95% CI n Estimate, % 95% CI n 
18-29 45.3 (38.6-52.3) 408 41.8 (32.9-51.3) 346 
30-39 68.7 (63.7-73.3) 781 55.3 (46.0-64.3) 550 
40-49 77.5 (68.8-84.3) 579 72.2 (65.0-78.5) 471 
50-59 83.2 (74.7-89.3) 258 88.4 (84.0-91.7) 324 
60+ 80.5 (67.7-89.0) 216 90.0 (84.9-93.4) 284 
Nationality       
Omani 63.8 (56.5-70.6) 1146 62.6 (58.1-66.8) 1754 
Non-Omani 69.1 (64.9-73.0) 1096 62.8 (53.4-71.4) 221 
Governorate       
Muscat 69.9 (66.8-72.8) 275 58.9 (55.5-62.3) 110 
Dhofar 70.8 (68.3-73.2) 272 66.1 (63.3-68.8) 202 
Ad Dakhiliyah 62.8 (59.8-65.7) 161 65.4 (63.1-67.7) 249 
North Sharqiyah 64.0 (60.3-67.5) 87 76.8 (74.5-78.9) 295 
South Sharqiyah 60.8 (56.7-64.6) 90 72.1 (69.9-74.2) 243 
North Batinah 55.7 (53.1-58.3) 197 60.4 (57.7-63.1) 187 
South Batinah 55.5 (52.5-58.6) 170 58.3 (55.4-61.2) 169 
Al-Dhahirah 61.2 (58.2-64.1) 243 53.1 (49.8-56.4) 112 
Al-Buraimi 65.0 (62.9-67.0) 297 56.0 (52.2-59.7) 83 
Musandam 81.7 (79.1-84.1) 203 77.7 (74.7-80.4) 144 
Al-Wusta 61.0 (58.4-63.5) 247 66.8 (64.3-69.2) 181 
Total⁂ 65.9 (59.9-71.4) 2242 62.6 (58.2-66.8) 1975 
⁂Adjusted values: Men = 62.0, Women = 56.6 

 

 

6.1.4.3 Highlights 

• The overall mean waist circumference of men and women was 91.6 cm and 90.2 cm, respectively. 
• The overall mean hip circumference of the population among men and women in the survey was 99.0 cm and 102.3 cm, 

respectively. 
• The prevalence of central obesity in the population of Oman, as determined by waist circumference and by waist to hip 

ratio, was fairly high (around 66% for men and 63% for women). This type of obesity seems to be a better predictor for 
CVD than the BMI. 

• Jointly with other indicators  provided during interviews - nearly four of ten participants were having insufficient physical 
activity, more than half consuming poor diets (low in fruits and vegetables, high in salt, and prepared with non-vegetable 
oil or fat), and less than 50% of individuals had any advice on improving healthy lifestyles, -  these high obesity levels are a 
signal for targeting interventions in this matter paying attention to both gender and nationality differences and to 
geographical locations with higher prevalence.  
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• Interventions to halt obesity, should consider its multiple causative factors, and should involve health promotion to 
improve physical activity and consuming healthy diet for disease prevention and control. Given the fast pace of increase in 
obesity prevalence in the population, additional attention should be paid to implement some actions among younger 
adults, adolescents and schoolchildren, including the monitoring and evaluation of health policy and programmes. 

 

6.1.5 Visual Acuity 
6.1.5.1  Rationale 

Visual acuity is an indicator of health status and vision in itself and also an indicator of potential effects of complications of NCD, in 
particular diabetes and to lesser degree of hypertension.  

 

6.1.5.2  Profile 

Overall results from this survey showed that 4.6% of the population sample had low vision, and that 1.1% were severely visually 
impaired (Table 88). 5.9% and 1.4% of Omani, and 1.2% and 0.2% of non-Omani were found to have low vision and be severely 
visually impaired, respectively (non-significant differences). Similarly, 3.8% and 0.8% of men, and 5.5% and 1.4% of women were 
found to have low vision and be severely visually impaired, respectively.  

The prevalence of low vision was found to be > 7% in Dhofar, Ad Dakhiliyah, and South Batinah while severe visual impairment 
was found to be > 2% in Dhofar, and North Sharqiyah.  
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Table 88. Overall prevalence of low vision and severe visual impairment among the Oman survey population, by age group, sex, nationality 
and geographical location (governorate), 2017 

Category Low vision Severe visual impairment  
 Age group Estimate, % 95% CI Estimate, % 95% CI Total n 
18-29 2.0 (0.9-4.6) 0.5 (0.1-3.6) 1629 
30-39 2.7 (1.0-7.2) 0.3 (0.0-2.0) 2173 
40-49 3.2 (1.8-5.9) 0.8 (0.3-2.3) 1399 
50-59 8.5 (4.8-14.7) 2.1 (0.5-8.8) 698 
60+ 18.0 (11.5-26.9) 5.3 (2.6-10.7) 618 

Sex          
Men 3.8 (1.6-8.4) 0.8 (0.2-2.9) 3340 
Women 5.5 (3.7-8.1) 1.4 (0.6-3.3) 3177 

Nationality           
Omani 5.9 (3.9-8.8) 1.4 (0.6-3.4) 4596 
Non-Omani 1.2 (0.2-7.1) 0.2 (0.0-1.8) 1921 
Governorate           
Muscat 1.3 (0.9-1.8) - - 555 
Dhofar 7.3 (6.2-8.5) 4.0 (3.3-4.9) 682 
Ad Dakhiliyah 9.4 (8.4-10.4) 0.2 (0.1-.5) 658 
North Sharqiyah 6.8 (5.9-7.7) 2.2 (1.8-2.6) 544 
South Sharqiyah 2.1 (1.6-2.6) 1.7 (1.2-2.3) 529 
North Batinah 5.8 (5.0-6.8) 1.1 (0.8-1.5) 632 
South Batinah 7.5 (6.5-8.5) 1.6 (1.1-2.2) 569 
Al-Dhahirah 5.8 (4.8-6.9) 1.5 (1.1-2.0) 572 
Al Buraimi 5.9 (4.9-7.2) - - 628 
Musandam 6.5 (5.3-7.9) 0.4 (0.2-.8) 477 
Al-Wusta 2.4 (1.9-3.1) - - 671 
Total⁂ 4.6 (2.6-7.9) 1.1 (0.4-3.0) 6437 
⁂Adjusted values: Low vision = 4.3, Severe visual impairment = 1.0 

 

6.1.5.3 Highlights 
• The prevalence of low vision and severe visual impairment in the Oman survey were 5% and 1%, respectively, consistent 

with 5.9% and 3.2% found in the 2008 OWHS and other recent estimates for eastern Asia (6). Meanwhile, the prevalence 
at 50 years of 8.5% and 2.1% are within the expected values for the region. 

• In this scenario of high prevalence of NCDs in Oman and its potential impacts on visual acuity, improving health services 
for early diagnosis and treatment of complications such as diabetic retinopathy is essential and could be a priority for areas 
where the prevalence is higher.   
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Blood and urine biochemical measurements are more objective measures of dietary consumption of certain products and a 
reflection of liver and kidney function, both of which are associated with the risk of different NCDs. The most relevant blood 
analyses tested in the STEPS survey include glucose and lipids (e.g. cholesterol, triglycerides and high-density lipids or HDL), while 
in urine, salt/sodium, creatinine and potassium excretion were determined.  

 

6.2.1 Blood glucose 
6.2.1.1  Rationale 

Raised blood glucose is strongly associated with obesity and diabetes (with all its subsequent pathological changes in blood vessels 
and impact on different tissues, including the eye and kidney), and to a lesser but important degree with other NCD health 
problems (cardiovascular diseases and cancer). The risk of disease and its consequences depends on the blood glucose level, its 
early diagnosis, care/treatment and management. 

 

6.2.1.2  Profile 

Twelve-hour fasting capillary blood collections were carried out among the survey population to determine blood glucose levels by 
using dry chemistry method using a standard portable device. Following initial determination of individual values, WHO standard 
definitions (12) and cut-off points for blood glucose and diabetes were applied to classify individual risk, as having: normal blood 
glucose < 6.1 millimole (mmol)/litre (L), impaired blood glucose ≥ 6.1 mmol/L and < 7.0 mmol/L and raised blood glucose ≥ 7.0 
mmol/L or currently on medication and/or diagnosed with diabetes by a health professional.  

The overall mean fasting blood glucose level was 5.82 mmol/L (Table 89). Omani nationals had lower mean values than non-
Omani (5.74 mmol/L vs. 6.03 mmol/L, respectively), while men (5.77 mmol/L) also had lower mean blood glucose than women 
(5.88 mmol/L). Mean glucose levels increased steadily according with respect to age by around 6% per 10-year age group and 
ranged from 5.19 mmol/L at ages below 30 years to 7.3 mmol/L by age 60 years and more. Geographically, levels > 6.0 mmol/L 
were observed in South Sharqiyah, Al-Buraimi, Al-Dhahirah, Al-Wusta and Ad Dakhiliyah, while levels < 5.7 mmol/L were 
recorded in South Batinah, Muscat and Musandam. 
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Table 89. Mean fasting blood glucose levels among the Oman survey sample population, by age group, sex, nationality and geographical 
location (governorate), 2017 

Category Mean 
mmol/l SE n 

Age group       
18-29 5.19 0.002 1537 
30-39 5.49 0.002 2041 
40-49 6.14 0.004 1309 
50-59 6.60 0.006 660 
60+ 7.30 0.009 584 
Sex       
Men 5.77 0.002 3166 
Women 5.88 0.002 2965 
Nationality       
Omani 5.74 0.002 4296 
Non-Omani 6.03 0.004 1835 
Governorate       
Muscat 5.68 0.003 483 
Dhofar 5.92 0.005 662 
Ad Dakhiliyah 6.02 0.010 619 
North Sharqiyah 5.81 0.009 472 
South Sharqiyah 6.02 0.008 492 
North Batinah 5.88 0.004 599 
South Batinah 5.49 0.005 546 
Al-Dhahirah 6.29 0.006 546 
Al-Buraimi 6.34 0.009 603 
Musandam 5.62 0.005 456 
Al-Wusta 6.03 0.009 653 
Total⁂ 5.82 0.002 6131 
⁂Adjusted value: mean = 5.72 
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6.2.1.3  Past Medical History of Raised Blood Glucose 

In this part the history of diabetes, including blood glucose measurement, established diagnosis and treatment for diabetes were 
analysed, as well as health seeking behaviours for alternative management. Overall, 34.5% of participants in the survey had never 
had their blood glucose measured, 57.4% of them had undergone a measurement test but had not been diagnosed with raised blood 
glucose, while 1.6% of the respondents were diagnosed with high blood glucose > 12 months before the survey and 6.5% were 
diagnosed within the previous 12 months (Table 90). Differences by groups were found but were not significant: Omani (67.2%) 
were more frequently measured than non-Omani (61.1%), while 38.5% of men had never had their blood glucose measured 
compared with 30.1% of women. Also, 46.3% of the youngest age group (18-29) and 38% of those in the second youngest age group 
had never had their blood glucose measured. Geographically, Dhofar and Al-Wusta governorates had frequencies of 51.5% and 
78.5%, respectively, of people whose blood glucose was never measured, while frequencies below 27.5% were seen in South 
Batinah, Ad Dakhiliyah, Al-Dhahirah and Muscat. A graphical summary results on never been measured is shown in Figure 11. 

The proportion of those who had undergone blood glucose measurement but had not been diagnosed before with high blood 
glucose was 53.8% in men and 61.3% in women, though more Omani nationals (58.9%) were not diagnosed with raised blood 
glucose than non-Omani (53.4%). Also, according to age there were fluctuations between a low of 49.9% among the oldest group 
and a high of 64.3% among those aged 40-49 years, but none of these differences were significant. In turn, a significantly higher 
proportion of participants from Ad Dakhiliyah and North Sharqiyah were measured and not diagnosed (near 66%) compared to 
very low level measured but not diagnosed in Al-Wusta (17.4%). Regarding being diagnosed within or over 12 months, overall, 
proportions were 2-3 times higher in all population groups for the more recent period, a matter that could be due to recall bias, 
increased awareness or improved health system response. A graphical summary of results on being diagnosed in past 12 months is 
shown in Figure 12. 
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Table 90. Percentage of blood sugar measurement and diagnosis among the Oman survey population, by age group, sex, nationality and 
geographical location (governorate), 2017 

Category Never measured Measured 
not diagnosed 

Diagnosed but not within 
past 12 months 

Diagnosed within 
past 12 months 

T
ot

al
 n
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95% CI 
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95% CI 
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95% CI 

18-29 46.3 (36.7-56.3) * * * * * * 1647 

30-39 38.0 (31.9-44.5) 59.8 (53.2-66.1) [0.5] (0.2-1.5) [1.7] (1.2-2.4) 2187 

40-49 25.6 (17.6-35.6) 64.3 (56.7-71.2) 2.8 (0.9-8.4) 7.3 (5.9-9.0) 1410 

50-59 20.2 (10.3-35.7) 56.5 (46.7-65.8) 4.8 (2.0-11.1) 18.5 (.016-21.2) 708 

60+ 20.9 (13.5-30.9) 49.9 (43.2-56.6) 3.5 (1.4-8.7) 25.7 (19.2-33.5) 630 
Sex              

Men 38.5 (30.6-47.0) 53.8 (47.1-60.4) 1.9 (0.6-5.8) 5.9 (4.8-7.2) 3365 

Women 30.1 (22.2-39.5) 61.3 (54-68.2) 1.3 (0.7-2.5) 7.2 (5.6-9.2) 3217 
Nationality              

Omani 32.8 (25.7-40.8) 58.9 (52.4-65.1) 1.4 (0.6-3.2) 6.9 (5.8-8.2) 4645 

Non-Omani 38.9 (25.3-54.5) 53.4 (41.2-65.2) 2.2 (0.8-5.8) 5.5 (4.4-6.9) 1937 
Governorate              

Muscat 27.3 (25.6-29.1) 62.2 (60.1-64.2) 3.6 (2.8-4.8) 6.9 (5.9-8.1) 569 

Dhofar 51.5 (49.6-53.3) [43.2] (41.3-45.0) [0.4] (0.2-0.7) [5.0] (4.3-5.8) 687 

Ad Dakhiliyah 25.4 (23.8-27.1) 66.0 (64.2-67.7) 0.8 (0.5-1.1) 7.8 (6.9-8.8) 663 

North Sharqiyah 30.3 (28.4-32.3) [66.3] (64.3-68.2) [0.9] (0.6-1.2) [2.6] (2.1-3.1) 546 

South Sharqiyah 38.2 (36.3-40.1) 51.4 (49.4-53.4) 1.2 (0.8-1.6) 9.3 (8.1-10.6) 532 

North Batinah 35.3 (33.5-37.1) [58.1] (56.3-59.9) [0.7] (0.5-1.1) [5.9] (5.1-6.8) 632 

South Batinah 23.7 (22.0-25.5) [67.2] (65.2-69.0) [1.4 (1.0-2.0) [7.7] (6.7-9.0) 571 

Al-Dhahirah 27.1 (25.1-29.1) [63.6] (61.5-65.7) [0.7] (0.4-1.2) [8.6] (7.4-10) 573 

Al-Buraimi 43.8 (42.0-45.7) [51.1] (49.2-52.9) [0.4] (0.2-0.8) [4.7] (3.9-5.6) 633 

Musandam 30.3 (28.3-32.5) [63.5] (61.3-65.7) [0.2] (0.1-0.4) [6.0] (5.0-7.1) 496 

Al-Wusta 78.5 (77.0-79.9) [17.4] (16.0-18.8) [0.1] (0.1-0.3) [4.0] (3.4-4.8) 680 
Total 34.5 (26.9-42.8) 57.4 (50.9-63.7) 1.6 (0.6-4.0) 6.5 (5.6-7.5) 6582 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted values: Never measured = 36.6, Measured not diagnosed = 56.7, Diagnosed but not within past 12 months = 1.3, Diagnosed within past 12 months = 5.5 
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Figure 11: Proportion of persons who had never had their blood glucose measured as reported in the Oman survey population, by age 
group, sex and nationality, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
 
 

Figure 12: Proportion of persons who had a diagnosis of raised blood glucose within the past 12 months as reported in the Oman survey 
population, by age group, sex and nationality, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017  



120

  

  120   

6.2.1.4  Management of raised blood glucose  

Respondents previously diagnosed with raised blood glucose or diabetes (n=447) were asked whether they had been prescribed any 
medication for diabetes by a health professional during the previous two weeks, or whether they were taking insulin for diabetes 
prescribed by a doctor or other health professional or sought advice from traditional healers or were taking other traditional 
remedies (herbs or teas).  

An overall proportion of 87.6% of diagnosed participants reported currently taking medications for diabetes prescribed by a doctor 
or health professional  (Table 91). There were small non-significant differences between gender, age, and nationality population 
groups. Also, the overall proportion of participants with raised blood glucose or diabetes that received prescribed insulin was 
28.6%. Again, though there were differences between gender, age and nationality groups, none were significant. Geographically, 
the lowest proportion of persons diagnosed with raised blood glucose or diabetes and receiving insulin was reported from Muscat 
(17%) contrasting with higher than 40% levels in North and South Sharqiyah, Al-Wusta and South Batinah. Furthermore, an 
overall proportion of 9.3% of participants with raised blood glucose or diabetes sought a traditional healer for their health problem, 
while 11.3% were currently taking herbal or other traditional remedies for their diabetes. The differences between proportions or 
the numbers in each group of participants having sought a traditional healer or taking traditional remedies are in general rather 
small to allow robust comparisons. 

 

 

Overall, 72.5% of the survey population had normal blood glucose levels, do not currently take medications or have not been 
diagnosed with diabetes. An additional 11.8% showed impaired blood glucose levels, and 15.7% had raised blood glucose levels, or 
were on medication to control diabetes and/or had been diagnosed by a doctor or a health professional as having diabetes (Table 
92 and Table 93). The impaired and raised blood glucose levels of the present survey are significantly higher than the 4.4% with 
pre-diabetes and 12.3% with diabetes detected during the 2008 OWHS.  

The prevalence of impaired blood glucose (≥ 6.1 and < 7.0 mmol/L) was higher among non-Omani (12.5%) than Omani (11.5%), 
while women (12.6%) had a higher prevalence than men (11.1%) (differences not significant). When age distribution was 
considered, an increasing prevalence pattern peaking at age 40-49 years and then declining at 50-59 age group; this pattern may be 
the result of some members either moving to the raised blood glucose category or received and improved with treatment. 
Geographically, prevalence levels >15% were recorded in Al-Wusta, Al-Buraimi, Al-Dhahirah, Ad Dakhiliyah, and Dhofar and lower 
levels < 10% were found in South Batinah, North Sharqiyah, and Muscat (Table 92).  

The prevalence of raised blood glucose (≥ 7.0 mmol/L or currently on medication and/or diagnosed with diabetes) was lower 
among Omani’s (14.5%) than non-Omani’s (18.8%), while women (16.1%) had a higher prevalence than men (15.4%). 
Geographically, prevalence levels were 20% or higher in the governorates of Al-Dhahirah and Al-Buraimi and lower than 15% in 
South Batinah, North Batinah, North Sharqiyah, and Dhofar (Table 93).  
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Table 91. Percentage of respondents among those previously diagnosed according to type of treatment management among the Oman 
survey population, by age group, sex, nationality and geographical location (governorate), 2017 

 Among those previously diagnosed 

Category 

Currently taking drugs 
(medication) for diabetes 
prescribed by a doctor or 

other health worker 

Currently taking 
insulin prescribed 

for diabetes  

Have seen a 
traditional healer 

for diabetes or 
raised blood 

glucose 

Currently taking 
herbal or traditional 

treatment 

T
ot

al
 n

 

Age groups 
E

st
im

at
e,

 %
 

95% CI 

E
st

im
at

e,
 %

 

95% CI 

E
st

im
at

e,
 %

 

95% CI 

E
st

im
at

e,
 %

 

95% CI 

18-29 * * * * * * - - 15 
30-39 [55.4] (19.2-86.7) [26.8] (13-47.4) [4.5] (1.2-4.5) [3.8] (0.8-15.8) 46 
40-49 84.9 (75.4-91.2) 20.6 (8.5-42.0) 10.0 (4.9-10.0) 21.6 (7.4-48.8) 109 
50-59 91.6 (85.3-95.3) 18.3 (8.8-34.3) 8.7 (4.5-8.7) 5.7 (1.5-19.4) 131 
60+ 94.9 (80.0-98.8) 43.2 (30.5-56.9) 10.8 (4.6-10.8) 10.8 (4.5-23.5) 146 
Sex          
Men 88.2 (80.4-93.2) 26.5 (12.0-48.7) 8.5 (5.0-14.0) 13.0 (4.6-31.9) 195 
Women 87.1 (81.5-91.1) 30.7 (23.1-39.6) 10.1 (6.2-15.9) 9.6 (6.3-14.4) 252 
Nationality          
Omani 89.4 (85.4-92.5) 30.9 (20.0-44.5) 9.8 (6.4-14.7) 12.5 (5.0-28.0) 346 
Non-Omani 82.4 (72.2-89.3) 22.1 (13.9-33.2) 7.9 (3.9-15.4) 7.7 (4.6-12.8) 101 
Governorates          
Muscat 85.2 (81-88.6) 17.0 (12.7-22.3) 12.0 (8.2-17.3) 18.1 (11.8-26.8) 54 
Dhofar [88.8] (81.8-93.3) [26.2] (20.7-32.4) - - - - 42 
Ad Dakhiliyah 86.2 (81.9-89.6) 28.5 (23.7-33.9) 9.8 (6.8-13.9) 3.3 (1.9-5.6) 56 
North Sharqiyah [90.0] (85.3-93.3) [47.5] (39.4-55.7) [2.5] (1.1-5.5) [5.0] (2.8-8.7) 29 
South Sharqiyah 90.7 (86.7-93.5) 43.5 (37.2-50.1) 10.3 (6.5-15.8) 13.6 (9.5-19.3) 51 
North Batinah [91.1] (86.7-94.1) [32.3] (25.9-39.4) [7.2] (4.2-12.0) [7.2] (4.2-12.0) 43 
South Batinah [84.8] (78.9-89.3) [52.0] (45.0-59.0) [6.1] (3.7-9.8) [6.1] (3.7-9.8) 46 
Al-Dhahirah [90.1] (84.8-93.7) [25.1] (19.1-32.2) [12.1] (7.6-18.6) [6.4] (2.9-13.3) 42 
Al-Buraimi [79.5] (71.6-85.6) [31.0] (23.6-39.5) [13.3] (7.8-21.8) [17.8] (11.7-26.0) 28 
Musandam [98.9] (97.6-99.5) [32.7] (24.7-41.8) [11.2] (5.7-20.8) [4.2] (1.9-9.0) 29 
Al-Wusta [100.0] (100-100) [48.5] (39.7-57.4) - - - - 27 
Total⁂ 87.6 (83.8-90.7) 28.6 (17.8-42.6) 9.3 (6.1-13.8) 11.3 (5.7-21.2) 447 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted values: taken any drug for diabetes prescribed by a health worker = 87.1, taking insulin = 30.1, have seen a traditional healer = 9.0,  
currently taking herbal/traditional treatment = 10.3 
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Table 92. Prevalence of impaired fasting glycaemia (blood glucose 6.1 to <7.0 mmol/L) among the Oman survey sample population, by age 
group, sex, nationality and geographical location (governorate), 2017 

 Blood glucose 6.1 to < 7.0 mmol/l  

Category Omani Non-Omani Overall 
Total 

n Age groups Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

18-29 8.3 9.0 8.7 13.0 7.6 11.8 9.7 8.9 9.3 1539 

30-39 9.8 15.5 12.9 11.8 16.4 13.1 10.7 15.7 12.9 2044 

40-49 11.6 16.9 14.7 11.7 10.2 11.3 11.6 15.8 13.5 1321 

50-59 7.8 12.5 10.5 14.4 18.4 15.3 10.3 13.2 11.7 667 

60+ 16.9 9.4 12.7 15.5 - 11.2 16.6 8.6 12.5 591 

Governorate           
Muscat 2.0 7.8 4.8 10.3 10.1 10.2 6.5 8.5 7.3 488 
Dhofar 15.5 15.0 15.3 11.7 22.7 15.7 14.2 16.8 15.4 663 
Ad Dakhiliyah 20.1 18.8 19.3 20.4 7.1 16.6 20.2 18.3 19.0 622 
North Sharqiyah 13.0 8.2 9.8 11.1 - 8.7 12.7 8.0 9.7 476 
South Sharqiyah 12.1 13.2 12.9 19.7 - 16.9 14.0 13.0 13.2 497 
North Batinah 13.7 15.1 14.5 12.7 20.0 13.7 13.4 15.3 14.4 602 
South Batinah 5.3 5.6 5.4 9.7 11.1 9.9 5.9 5.7 5.8 548 
Al-Dhahirah 24.9 21.2 22.5 27.2 6.5 25.2 25.7 20.7 23.0 548 
Al Buraimi 15.7 19.4 17.5 20.5 10.5 19.9 18.2 18.8 18.4 604 
Musandam 8.7 15.6 12.3 7.7 4.4 6.9 8.4 14.2 11.0 459 
Al-Wusta 23.8 18.3 20.7 17.5 13.3 16.8 22.5 18.1 20.3 655 
Total⁂ 12.5 12.4 11.5 12.5 12.4 12.5 11.1 12.6 11.8 6162 
⁂Adjusted values: Omani (Men=10; Women=12; Total = 11.1); Non-Omani (Men=12.6; Women=12.8; Total = 12.6); Overall (Men=11; 
Women=12.1; Total = 11.5) 
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Table 93. Prevalence of raised fasting blood glucose (blood glucose ≥ 7.0 mmol/L) among the Oman survey sample population, by age 
group, sex, nationality and geographical location (governorate), 2017 

 
Blood glucose ≥ 7.0 mmol/l or currently on meds and/or diagnosed with diabetes 

Category Omani Non-Omani Overall 
Total 

n Age groups Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

18-29 3.4 3.3 3.3 2.9 5.6 3.5 3.2 3.5 3.4 1539 
30-39 5.4 7.3 6.5 14.5 8.1 12.8 9.5 7.5 8.6 2044 
40-49 25.6 17.1 20.6 25.2 27.2 25.6 25.4 18.7 22.4 1321 
50-59 34.5 34.9 34.8 34.7 54.8 39.4 34.6 37.3 35.9 667 
60+ 28.8 50.8 41.0 55.8 64.5 58.2 34.8 51.8 43.6 591 
Governorate           
Muscat 12.6 16.9 14.7 17.3 21.4 18.5 15.4 18.5 16.6 488 
Dhofar 12.4 9.3 10.8 25.2 16.1 22.0 17.1 10.9 14.2 663 
Ad Dakhiliyah 11.7 18.3 16.0 21.4 2.4 15.9 13.6 17.5 16.0 622 
North Sharqiyah 12.3 15.3 14.3 0.0 60.0 13.0 10.3 16.5 14.2 476 
South Sharqiyah 26.9 16.7 18.9 11.3 41.7 15.7 23.0 17.0 18.6 497 
North Batinah 9.3 18.7 14.5 16.2 6.7 15.0 10.9 18.2 14.5 602 
South Batinah 13.0 10.2 11.4 5.2 27.8 7.9 11.8 10.5 11.1 548 
Al-Dhahirah 17.9 22.1 20.5 15.1 38.7 17.5 16.9 22.6 20.0 548 
Al Buraimi 21.3 22.3 21.8 29.3 10.5 28.2 25.7 21.5 24.3 604 
Musandam 15.9 12.1 13.9 21.4 22.1 21.5 17.8 13.5 15.9 459 
Al-Wusta 17.9 18.7 18.4 6.3 0.0 5.3 15.5 18.0 16.8 655 
Total⁂ 13.8 15.8 14.5 18.8 19.9 18.8 15.4 16.1 15.7 6162 
⁂Adjusted values: Omani (Men=11.2; Women=13.2; Total = 12.4); Non-Omani (Men=16.3; Women=16.8; Total = 16.4); Overall 
(Men=13.1; Women=13.7; Total = 13.4) 
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6.2.1.6 Medical treatment and Control Status 

Treatment of raised blood glucose or diabetes is an essential component to reverse its adverse effects and reduce the risk of 
associated diseases and their complications, including the impact on other body systems (e.g. cardiovascular, ophthalmic, and 
renal). Overall prevalence values showed that a total of 14.3% of respondents were on specific medication and had glucose level < 7 
mmol/L (treatment success), 13.2% were on treatment but had blood glucose ≥ 7.0 mmol/L (treatment failure), 55.5% were not 
taking medication (although diagnosed) and had blood glucose ≥ 7.0 mmol/L, and 17% were not aware of raised glucose  ≥ 7.0 
mmol/L (Table 94). Small but significantly higher prevalence was observed for Omani nationals under medication and controlled 
blood glucose compared to non-Omani (15.3% and 12.3%, respectively, p<0.05) but not for gender. Geographically, high treatment 
success levels > 18% were found in South Sharqiyah, Ad Dakhiliyah, and South Batinah, while levels < 10% were seen in Dhofar 
and North Sharqiyah. For those under the category of treatment failure (on medication and raised blood glucose), there were no 
differences by gender or nationality. There was also an increasing prevalence with age from 40 years of age and upwards. 
Geographically, higher levels > 20% were observed in the governorates of North and South Batinah while levels < 10% were seen in 
Muscat, Ad Dakhiliyah, Al-Dhahirah, Musandam, and Al-Wusta. When considering the group with raised blood glucose but not 
taking treatment although diagnosed, the percentages among Omani and non-Omani were 56.5 and 53.6, respectively, whereas the 
percentages among men and women were 55.7% and 55.3%. Geographically, governorates with levels > 60% were recorded in 
Muscat, Ad Dakhiliyah, North Sharqiyah, and Al-Dhahirah. 
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Table 94. Percentage of the Oman survey sample population with raised blood glucose or on medication for blood glucose disaggregated by diagnosis and 

treatment status 

Category On medication and 
glucose < 7 mmol/L 

On medication and 
glucose ≥ 7 mmol/L 

Not aware of raised  
glucose ≥ 7 mmol/L 

Not on medication and 
glucose ≥ 7 mmol/L 

(although diagnosed) 

T
ot
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 n

 

Age group 
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95% CI 
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95% CI 

18-29 1.2 (0.7-2.3) 10.3 (6.9-15.1) 39.2 (34.3-44.3) 49.2 (43.9-54.6) 87 
30-39 6.6 (4.9-8.9) 6.5 (4.9-8.5) 29.1 (25.9-32.5) 57.8 (54.2-61.4) 215 
40-49 12.1 (10.3-14.2) 10.1 (8.3-12.1) 16.7 (14.4-19.2) 61.1 (57.0-65.0) 259 
50-59 25.3 (21.8-29.1) 11.3 (9.5-13.4) 8.8 (7.5-10.3) 54.6 (50.4-58.8) 236 
60+ 14.2 (12.1-16.5) 23.3 (19.9-27.1) 12.8 (10.8-15.0) 49.8 (45.2-54.4) 226 
Sex 
Men 13.0 (11.5-14.8) 10.4 (8.9-12.2) 20.8 (19.0-22.7) 55.7 (52.6-58.7) 526 
Women 15.7 (13.9-17.6) 16.0 (14.2-18.0) 13.0 (11.5-14.6) 55.3 (52.5-58.1) 497 
Nationality            
Omani 15.3 (13.8-17.0) 14.9 (13.3-16.6) 13.4 (12.1-14.7) 56.5 (53.7-59.1) 683 
Non-Omani 12.3 (10.4-14.5) 9.7 (7.9-11.7) 24.5 (22.2-26.8) 53.6 (50.6-56.6) 340 
Governorate 
Muscat 14.5 (11.8-17.7) 9.5 (7.1-12.5) 7.6 (5.9-9.8) 68.4 (63.8-72.7) 78 

Dhofar 8.2 (6.4-10.4) 14.6 (12.0-17.7) 38.8 (34.6-43.2) 38.4 (34.3-42.6) 106 

Ad Dakhiliyah 18.1 (14.9-21.7) 8.1 (6.3-10.3) 13.2 (10.7-16.1) 60.7 (56.6-64.6) 105 

North Sharqiyah 9.2 (6.9-12.1) 11.3 (8.4-15.0) 15.8 (11.4-21.6) 63.6 (58.1-68.8) 68 

South Sharqiyah 18.5 (15.0-22.7) 17.3 (14.1-21.2) 21.3 (17.6-25.4) 42.9 (38.4-47.5) 81 

North Batinah 11.5 (9.2-14.4) 21.1 (17.8-25.0) 14.1 (11.7-16.8) 53.3 (49.0-57.5) 94 

South Batinah 35.2 (30.0-40.8) 35.0 (29.3-41.1) 0.90 (0.5-1.5) 28.9 (24.1-34.3) 54 

Al-Dhahirah 13.6 (10.9-16.9) 2.4 (1.5-3.7) 13.1 (10.7-15.9) 71.0 (67.0-74.6) 109 

Al-Buraimi 5.8 (4.1-8.2) 12.2 (10.2-14.6) 27.3 (24.6-30.1) 54.7 (51.4-57.9) 160 

Musandam 17.6 (13.8-22.1) 4.6 (3.2-6.7) 22.4 (24.6-30.1) 55.4 (49.9-60.8) 68 
Al-Wusta 8.0 (6.2-10.3) 9.2 (6.8-12.4) 61.0 (57.0-64.9) 21.8 (18.8-25.1) 100 
Total⁂ 14.3 (13.1-15.6) 13.2 (12.0-14.5) 17.0 (15.9-18.2) 55.5 (53.4-57.6) 1023 
⁂Adjusted values: On medication and glucose <7 mmol/l = 13.1, On medication and glucose ≥5 mmol/L = 12.8, Not aware of raised glucose ≥5 mmol/ 
= 20.6,  Not on medication and glucose ≥5 mmol/L = 53.5 
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6.2.1.7  Highlights 

• Nearly one in ten persons in the survey in Oman reported having a diagnosis of raised blood glucose, which is higher than 
the 6% reported by the 2008 OWHS.  

• There is apparently a high level of awareness among the population in Oman about the relevance of high blood glucose or 
diabetes, as nearly two thirds had their blood glucose measured and persons have been diagnosed, accordingly.   

• Also important is that a large proportion (near 90%) of those with a diagnosis of high blood glucose are receiving 
medication prescribed by a health professional, which also suggests an important role of the primary health care providers 
in the management of high blood glucose.  

• Having about a third of persons with diabetes receiving insulin speaks about the importance of diabetes in the population 
and the need to continue detecting potential cases and treating them early on, giving opportunity to reduce health impacts 
and costs of treatment of advanced disease stages. Defining needs and availability should allow targeting. 

• This is an example where needs, priorities and action have been aligned to address an important public health program. It 
is important to determine the effectiveness of treatment interventions on reducing blood glucose and to improve 
management of sequelae and disability, including some indications resulting from this survey mentioned in other sections. 

• On assessment, an overall prevalence of raised blood glucose of 15.7% was found in this survey, which represents an 
important challenge for public health in Oman.  

• The impaired and raised blood glucose levels of the present survey are significantly higher than those 4.4% and 12.3% 
persons with pre-diabetes and diabetes, respectively, detected during the 2008 OWHS.  

• Around one third of the people with raised blood glucose may currently be under medication to control it.  Targeting areas 
with high prevalence of raised blood glucose levels and low treatment coverage, especially among the younger age groups, 
must be considered as an essential strategy to improve the situation.  

• 17% of respondents not aware of having raised blood glucose and 56% having raised blood glucose not taking medication 
although diagnosed represent important targets for early diagnosis and treatment.  

• On its own or jointly with obesity, the high frequency of this risk factor is a challenge for the health system and will require 
multisectoral preventive interventions at the population level to limit its occurrence; and treatment, management and 
counselling for individuals who already have it when contacting the health system. 
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6.2.2.1  Total cholesterol 

 

Blood cholesterol is an essential component for cell structure and functioning, but its excess tends to clog arteries, eventually 
causing circulatory diseases. In this survey, capillary blood was used by dry method auto analyser to determine total cholesterol, 
high density cholesterol (HDL) and triglycerides in the study population.  

 

The mean total blood cholesterol of the survey population was 4.69 mmol/L (Table 95). The mean level of Omani and non-Omani 
was 4.72 and 4.61 mmol/L, respectively, whereas it was 4.81 mmol/L in women and 4.58 mmol/L in men. Also, the mean 
cholesterol levels tended to increase with age from the group 18-29 years (4.36 mmol/L) until 50-59 years (5.04 mmol/L). 
Geographically, the governorate of Al-Wusta showed the highest mean total cholesterol level of 5.5 mmol/L, while all others were 
closer to the overall mean of the sample population. 

Table 95. Mean total blood cholesterol of the Oman survey population, by age group, sex, nationality and geographical location 
(governorate), 2017 

Category Mean  
mmol/L SE n Age group 

18-29 4.36 0.001 1554 
30-39 4.71 0.002 2053 
40-49 4.90 0.002 1315 
50-59 5.04 0.003 659 
60+ 4.85 0.003 585 
Sex    
Men 4.58 0.001 3187 
Women 4.81 0.001 2979 
Nationality    
Omani 4.72 0.001 4320 
Non-Omani 4.61 0.002 1846 
Governorate    
Muscat 4.73 0.002 490 
Dhofar 4.59 0.002 670 
Ad Dakhiliyah 4.77 0.005 592 
North Sharqiyah 4.85 0.005 471 
South Sharqiyah 4.56 0.003 512 
North Batinah 4.54 0.002 610 
South Batinah 4.65 0.002 547 
Al-Dhahirah 4.72 0.003 549 
Al-Buraimi 4.56 0.003 603 
Musandam 4.79 0.003 465 
Al-Wusta 5.50 0.005 657 
Total⁂ 4.69 0.001 6166 
⁂⁂Adjusted value: mean = 4.64   
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The survey asked participants whether their blood cholesterol had been tested. An overall proportion of 60.8% of respondents 
reported that they had never had their blood cholesterol measured in a health care facility, while 31.2% had undergone a test for 
blood cholesterol level but had not been diagnosed with raised cholesterol (Table 96). There were no differences among the 
participants who were never measured by gender or nationality, but the proportion never measured decreased with age from a high 
of 77.5% among the youngest group to a low of 35.6% among the older population. Geographically, Al-Wusta and North Batinah 
had levels over 75% while below 50% was seen in Musandam. 

Overall, 8.1% of the survey population reported having been diagnosed with a raised total cholesterol. Of them, 5.9% were 
diagnosed within the past year, and additional 2.2%, more than 12 months prior to the interview. The proportion of people 
diagnosed with raised total cholesterol was found to increase with age, contrasting with the trend among those that had never 
undergone a test for cholesterol, which decreased with age. A graphical summary of results of those never measured and those 
diagnosed within the past year is shown in Figure 13 and Figure 14. 

 

Figure 13: Proportion of persons who had never had their blood cholesterol measured as reported in the Oman survey population, by age 
group, sex and nationality, 2017 

 
* Unadjusted values. Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
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Table 96. Percentage distribution of self-reported blood cholesterol measurement and diagnosis of population, by age group, sex, 
nationality and geographical location (governorate), Oman STEPS survey, 2017 

 

Category Never measured Measured  
not diagnosed 

Diagnosed but not 
within past 12 months 

Diagnosed within  
past 12 months 

To
ta

l n
 

Age group 
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tim
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%

 

95% CI 

Es
tim

at
e,

 
%

 

95% CI 

Es
tim

at
e,

 
%

 

95% CI 

Es
tim

at
e,

 
%

 

95% CI 

18-29 77.5 (69.8-83.7) * * * * * * 1647 
30-39 66.0 (58.9-72.6) [30.7] (24.5-37.6) [1.3] (0.5-2.9) [2.0] (1.4-2.8) 2187 
40-49 51.0 (36.9-65.0) 40.8 (27.7-55.3) 2.4 (0.9-6.2) 5.8 (3.8-8.7) 1410 
50-59 39.6 (22.4-59.8) 36.4 (24.8-49.8) 5.1 (1.9-13.1) 18.9 (14.1-24.9) 708 
60+ 35.6 (25.9-46.6) 34.9 (28.4-42.0) 8.3 (2.6-23.7) 21.3 (17.2-26.0) 630 
Sex 
Men 61.1 (50.7-70.6) 31.6 (24.2-39.9) 2.4 (0.8-6.8) 5.0 (4.3-5.7) 3365 
Women 60.4 (50.3-69.7) 30.7 (22.7-40.2) 2.0 (0.9-4.7) 6.8 (5.6-8.2) 3217 
Nationality 
Omani 61.0 (51.8-69.5) 29.9 (22.7-38.2) 2.1 (0.9-5.2) 6.9 (6.1-7.9) 4645 
Non-Omani 60.1 (43.7-74.4) 34.6 (23.5-47.6) 2.4 (0.8-6.7) 3.0 (1.8-5.0) 1937 
Governorate 
Muscat 51.1 (48.9-53.3) 38.0 (35.8-40.2) 5.0 (4.2-6.0) 5.8 (4.9-7.0) 569 
Dhofar 71.1 (69.3-72.7) [23.4] (21.8-25) [1.3] (0.9-2.0) [4.2] (3.5-5.1) 687 
Ad Dakhiliyah 63.9 (62.2-65.6) [29.5] (28.0-31.1) [1.4] (1.0-1.8) [5.2] (4.4-6.0) 663 
North Sharqiyah 50.5 (48.5-52.5) * * * * * * 546 
South Sharqiyah 66.8 (64.9-68.7) [25.6] (23.9-27.3) 0.1 (0.0-0.2) 7.5 (6.4-8.8) 532 
North Batinah 79.1 (77.6-80.6) [13.8] (12.6-15.1) 0.6 (0.4-0.9) 6.5 (5.6-7.4) 632 
South Batinah 54.3 (52.2-56.3) [36.9] (34.9-38.8) 1.9 (1.5-2.6) 7.0 (6.0-8.1) 571 
Al-Dhahirah 54.4 (52.2-56.6) [37.5] (35.4-39.6) 0.9 (0.6-1.3) 7.2 (6.1-8.5) 573 
Al-Buraimi 61.9 (60.0-63.7) [31.1] (29.3-32.9) 0.7 (0.4-1.3) 6.3 (5.4-7.4) 633 
Musandam 44.8 (42.6-47.0) [49.3] (47.1-51.5) 0.5 (0.3-1.0) 5.3 (4.4-6.4) 496 
Al-Wusta 91.5 (90.5-92.4) * * * * * * 680 
Total⁂ 60.8 (50.7-70.0) 31.2 (23.6-39.9) 2.2 (0.9-5.6) 5.9 (5.1-6.7) 6582 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted values: Never measured = 63.66, Measured not diagnosed = 29.5, Diagnosed but not within past 12 months = 2.0, Diagnosed within past 12 
months = 5.0 
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Figure 14: Proportion of persons who had a diagnosis of raised blood cholesterol within the past 12 months as reported in the Oman survey 
population, by age group, sex and nationality, 2017 

 
* Unadjusted values. Source: CSR, Ministry of Health. Oman STEPS survey, 2017 

 

 

 

Respondents previously diagnosed with raised blood cholesterol were also asked if they had been prescribed any medication for 
raised blood cholesterol. Overall, 61.7% reported they had been taking medication prescribed by doctor or other health worker in 
the past two weeks (Table 97). The proportions varied by strata with Omani nationals (65.5%) currently taking medication more 
often than non-Omani (44.8%, p<0.05). While there were no differences by sex, according to age, the older group of 60 years and 
above (78.7%) had the highest frequency of being on medication for raised cholesterol, and, unexpectedly, the 30-39-year olds had 
the lowest (16.0%), but the rest had 53% or higher levels. Geographically, there were differences by governorates with the highest 
level reported in Musandam (84%) and below 55% found in Al-Buraimi and Muscat.  

Overall, a proportion of 3.2% of participants with diagnoses of raised cholesterol in the survey sought assistance of a traditional 
healer for dealing with raised blood cholesterol, while 3.9% of people were currently taking herbal or traditional remedies for 
raised blood cholesterol. The differences between proportions or the numbers in each group of participants having sought a 
traditional healer or taking traditional remedies are in general rather small to allow robust comparisons. 
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Table 97. Percentage of respondents reporting having high blood cholesterol according to type of treatment received in the Oman survey 
population, by age group, sex, nationality and geographical location (governorate), 2017 

Category Currently taking oral treatment 
(medication) prescribed by a doctor Have seen a traditional healer Currently taken herbal or traditional 

treatment Total 
n Age group Estimate, 

% 95% CI Estimate, 
% 95%CI Estimate, % 95% CI 

18-29 * * * * * * 5 
30-39 [16.0] (3.6-49.4) [3.7] (0.7-18.0) [2.8] (0.4-16.7) 49 
40-49 52.5 (39.2-65.4) 3.6 (0.7-16.1) 7.2 (2.2-21.6) 99 
50-59 67.1 (47.0-82.4) 3.2 (0.8-12.4) 2.6 (0.5-11.9) 100 
60+ 78.7 (66.2-87.5) 2.6 (0.7-10.1) 3.4 (0.8-13.3) 137 
Sex        
Men 61.2 (50.2-71.1) 2.7 (0.5-13.8) 4.2 (1.1-14.5) 170 
Women 62.3 (46.4-75.9) 3.7 (1.1-11.3) 3.7 (1.2-10.5) 220 
Nationality        
Omani 65.5 (56.1-73.7) 3.6 (1.3-9.3) 3.8 (1.4-10.3) 331 
Non-Omani 44.8 (36.4-53.5) 1.4 (0.1-20.6) 4.4 (0.9-18.4) 59 
Governorates        
Muscat 51.1 (44.6-57.6) - - 0.6 (0.3-1.4) 57 
Dhofar [73.5] (65.5-80.2) [7.0] (3.8-12.8) [7.5] (4.1-13.3) 28 
Ad Dakhiliyah [63.8] (57.1-70.0) [1.1] (0.5-2.4) [4.3] (1.9-9.1) 41 
North Sharqiyah * * * * * * 23 
South Sharqiyah [70.5] (62.3-77.6) [5.1] (2.7-9.4) [5.1] (2.7-9.4) 34 
North Batinah [72.9] (66.1-78.8) [6.8] (4.2-10.8) [6.8] (4.2-10.8) 43 
South Batinah [70.1] (63.8-75.7) [3.1] (1.8-5.5) [3.1] (1.8-5.5) 48 
Al-Dhahirah [56.4] (48.3-64.3) - - - - 35 
Al-Buraimi [50.5] (42.4-58.5) [19.8] (14.4-26.6) [26.7] (20.4-34.0) 33 
Musandam [84.0] (76.4-89.5) - - - - 28 
Al-Wusta * * - - - - 20 
Total⁂ 61.7 (49.8-72.4) 3.2 (1.0-10.0) 3.9 (1.3-11) 390 
*Based on less than 25 cases and has been suppressed; figures in brackets are based on 25-49 unweighted cases 
⁂Adjusted values: Currently taking oral treatment (medication) prescribed by a doctor = 61.2 , Have seen a traditional healer = 3.1 , Currently taken herbal or 
traditional treatment = 3.8 



132

  

  132   

6.2.2.1.5 Assessment 

Following WHO recommended definitions, individuals were classified into groups according to their blood cholesterol levels: 
raised total cholesterol levels ≥ 5.0 mmol/L and/or currently under medication for raised cholesterol, and raised total cholesterol 
levels ≥ 6.2 mmol/L and/or or currently under medication for raised cholesterol. Accordingly, an overall prevalence of raised total 
cholesterol ≥ 5.0 mmol/L and/or  currently under medication for raised cholesterol among the survey population was determined 
to be 35.5% (Table 98). Omani nationals had a higher prevalence of raised cholesterol than non-Omani, at 37.0% and 31.4%, 
respectively (significant difference, p<0.05). In turn, the prevalence among women was 39.5% and 31.9% among men (significant 
difference, p<0.05). Also, the prevalence of raised blood cholesterol increased with age from a low of 23.9% among the younger 
group aged 18-29 years to a high of 45.3% in the 40-49 years’ group and remained at similarly high levels thereafter. 
Geographically, the governorate of Al-Wusta showed the highest prevalence of raised blood cholesterol at 64.8%, and Al-Buraimi, 
North Batinah and South Sharqiyah showed the lowest prevalence levels at 29.1%, 30.5% and 31.6%, respectively, while all others 
were closer to the overall prevalence of the survey population. A graphical summary of the results is shown in Figure 15.  

The overall prevalence of total cholesterol ≥ 6.2 mmol/L and/or currently on medication for raised blood cholesterol among the 
survey population was 6.9% (Table 99). The prevalence among Omani (7.5%) was higher than among non-Omani (5.2%) 
(significant difference, p<0.05). In turn, prevalence of total cholesterol ≥ 6.2 mmol/L was 8.2% among women and 5.6% among 
men (significant difference, p<0.05). There was an increasing prevalence trend by age from 3.4% at ages below 30 years up to 
12.8% at ages 50-59 years, decreasing thereafter to 10.1%. When considering geographical location, highest prevalence > 10% was 
recorded in Ad Dakhiliyah, North Sharqiyah, Al-Dhahirah, Al-Buraimi, and Al-Wusta, while lowest levels < 6% were found in 
South Sharqiyah and South Batinah. A summary of the results is presented graphically below in Figure 16. 
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Table 98. Prevalence of raised total blood cholesterol ≥5.0 mmol/l and/or currently on medication for cholesterol in the Oman survey 
population, by age group, sex, nationality and geographical location (governorate), 2017 

Category Total cholesterol ≥ 5.0 mmol/l or currently on medication 

Age groups 
Omani Non-Omani Total 

Total n Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

18-29 21.4 31.1 26.7 9.0 26.8 12.9 17.6 30.7 23.9 1554 
30-39 30.9 40.9 36.4 29.2 39.8 32.1 30.2 40.7 35.0 2053 
40-49 51.0 44.2 47.0 44.3 34.6 42.2 47.6 42.7 45.3 1315 
50-59 35.7 49.1 43.7 40.4 36.5 39.4 37.5 47.4 42.6 659 
60+ 45.9 42.9 44.2 25.0 61.6 35.0 41.2 44.4 42.9 585 
Governorate           
Muscat 33.3 45.9 39.6 30.3 38.8 32.7 31.6 43.4 36.2 490 
Dhofar 33.8 39.8 36.9 30.0 33.6 31.3 32.4 38.3 35.2 670 
Ad Dakhiliyah 35.8 39.3 38.0 33.3 50.0 38.5 35.3 39.8 38.1 592 
North Sharqiyah 31.1 43.1 39.1 11.1 - 8.7 27.9 42.0 36.8 471 
South Sharqiyah 32.8 33.1 33.0 8.1 50.0 14.0 26.5 33.3 31.6 512 
North Batinah 27.3 35.4 31.8 24.2 6.7 21.9 26.6 34.4 30.5 610 
South Batinah 31.4 32.7 32.1 41.0 44.4 41.4 32.9 32.9 32.9 547 
Al-Dhahirah 28.4 41.5 36.7 37.7 64.5 40.3 31.5 42.3 37.3 549 
Al-Buraimi 34.3 34.5 34.4 19.0 47.6 20.9 26.0 35.6 29.1 603 
Musandam 38.4 39.5 39.0 34.5 29.6 33.3 37.1 38.1 37.5 465 
Al-Wusta 63.2 67.4 65.6 58.1 63.3 58.9 62.2 67.2 64.8 657 
Total⁂ 33.3 39.9 37.0 29.6 37.0 31.4 31.9 39.5 35.5 6166 
⁂Adjusted value: total estimate = 33.6 

 

Figure 15: Overall raised blood cholesterol prevalence ≥5.0 mmol/L or currently on medication to control it in the Oman survey population, 
by age group, sex, and nationality, 2017 

 
* Unadjusted values. Source: CSR, Ministry of Health. Oman STEPS survey, 2017
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Table 99. Prevalence of raised total blood cholesterol ≥ 6.2 mmol/L or currently on medication for cholesterol in the Oman survey 
population, by age group, sex, nationality and geographical location (governorate), 2017 

Category Total cholesterol ≥ 6.2 mmol/l or currently on medication 

 
Age groups 

Omani Non-Omani Total 
Total n Men 

(%) 
Women 

(%) 
Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

Men 
(%) 

Women 
(%) 

Total 
(%) 

18-29 1.6 5.8 3.9 .8 3.8 1.4 1.3 5.6 3.4 1554 
30-39 5.8 7.0 6.5 4.5 8.6 5.7 5.2 7.3 6.2 2053 
40-49 13.3 7.0 9.6 4.9 9.7 5.9 9.1 7.5 8.4 1315 
50-59 12.5 15.9 14.4 7.4 9.8 8.0 10.6 15.0 12.8 659 
60+ 8.2 12.1 10.4 4.9 19.2 8.8 7.4 12.7 10.1 585 
Governorate           
Muscat 7.1 7.5 7.3 3.6 10.0 5.4 5.2 8.2 6.5 490 
Dhofar 6.0 8.3 7.2 4.6 3.5 4.2 5.5 7.2 6.3 670 
Ad Dakhiliyah 3.2 10.1 7.7 4.0 22.7 9.8 3.3 10.8 7.9 592 
North Sharqiyah 8.8 12.0 10.9 - - - 7.5 11.7 10.2 471 
South Sharqiyah 4.8 5.8 5.6 1.4 8.3 2.3 3.9 5.8 5.3 512 
North Batinah 5.9 6.6 6.3 4.0 - 3.5 5.5 6.4 6.0 610 
South Batinah 6.3 4.9 5.5 8.2 - 7.2 6.6 4.8 5.6 547 
Al-Dhahirah 4.7 9.4 7.6 6.7 29.0 8.9 5.3 10.0 7.8 549 
Al-Buraimi 2.8 10.8 6.8 1.7 19.0 2.8 2.2 11.4 5.3 603 
Musandam 5.6 8.9 7.3 4.5 8.5 5.4 5.3 8.8 6.9 465 
Al-Wusta 23.4 24.7 24.1 15.6 6.7 14.2 21.9 24.1 23.0 657 
Total⁂ 6.7 8.1 7.5 4.0 8.7 5.2 5.6 8.2 6.9 6166 
⁂Adjusted value: total estimate = 6.3 

 

Figure 16: Prevalence of raised total cholesterol ≥ 6.2 mmol/L or currently on medication to control it in the Oman survey population, by 
age group, sex, and nationality, 2017 

 
* Unadjusted values. Source: CSR, Ministry of Health. Oman STEPS survey, 2017
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6.2.2.2 High density lipoprotein cholesterol (HDL) 
 

As a component of total blood cholesterol, high density cholesterol is an important element that binds and carries fat from the 
bloodstream into the liver for removal and, thus, reduces the potential for plaque formation in arteries. In this sense, higher levels 
of HDL cholesterol are a protective factor for the risk of cardiovascular diseases.  

 

The overall mean level of HDL cholesterol in survey participants was 1.22 mmol/L (Table 100). Omani nationals also had higher 
mean HDL levels compared to non-Omani at 1.26 and 1.10 mmol/L, respectively, whereas a higher level was found in women (1.3 
mmol/L) compared to men (1.1 mmol/L). The governorates of Al-Wusta (1.39 mmol/L), North Sharqiyah (1.30 mmol/L), 
Musandam (1.28 mmol/L) and Al-Dhahirah (1.26) showed the highest mean HDL levels, with Al-Buraimi (1.13 mmol/L), North 
Batinah (1.18 mmol/L) and Dhofar (1.18 mmol/L) showing the lowest ones. 

Table 100. Mean blood HDL cholesterol among the Oman survey population, by age group, sex, nationality and geographical location 
(governorate), 2017. 

Category Mean (mmol/L) SE Total n 
Age group       
15-17 1.23 0.0013 147 
18-29 1.23 0.0006 1553 
30-39 1.19 0.0006 2052 
40-49 1.22 0.0007 1313 
50-59 1.26 0.0012 660 
60+ 1.24 0.0010 585 
Sex       
Men 1.10 0.0004 3248 
Women 1.34 0.0005 3062 
Nationality       
Omani 1.26 0.0004 4456 
Non-Omani 1.10 0.0006 1854 
Governorate       
Muscat 1.22 0.0005 502 
Dhofar 1.18 0.0010 678 
Ad Dakhiliyah 1.24 0.0019 598 
North Sharqiyah 1.30 0.0019 480 
South Sharqiyah 1.23 0.0015 523 
North Batinah 1.18 0.0008 630 
South Batinah 1.22 0.0009 565 
Al-Dhahirah 1.26 0.0012 576 
Al-Buraimi 1.13 0.0013 606 
Musandam 1.28 0.0013 478 
Al-Wusta 1.39 0.0019 674 
Total⁂ 1.22 0.0003 6310 
⁂Adjusted value: mean = 1.22 
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Individual levels of HDL among male survey participants were further classified according to those being <1.03 mmol/L. The 
overall male prevalence of low HDL (<1.03 mmol/L) was 50.3% (Table 101). Omani men had a 44.5% prevalence which was lower 
than among non-Omani men (59.5%) (significant difference, p<0.05). According to age groups, men in the age group of 30-39 
years had the highest prevalence at 56%. Geographically, the governorates showing the higher prevalence of low male HDL level 
>50% were Muscat, Ad Dakhiliyah South Sharqiyah, North Batinah, Al-Dhahirah, and Al-Buraimi while lower levels <40% were 
seen in North Sharqiyah, Musandam, and Al-Wusta.  

 

Table 101. Prevalence of low blood HDL levels of <1.03mmol/L among the male Oman survey population, by age group, nationality and 
geographical location (governorate), 2017 

Category 
HDL < 1.03mmol/L 

Estimate, %  
  

95% CI 
  

  
Total n 

  Age group 
18-29 49.4  (47.9-50.9) 783 
30-39 55.9  (54.9-56.8) 1098 
40-49 50.5  (49.1-51.9) 722 
50-59 48.5  (46.2-50.8) 310 
60+ 36.0  (34.2-37.8) 271 
Nationality          
Omani 44.5  (43.6-45.4) 1667 
Non-Omani 59.5  (58.5-60.4) 1517 
Governorate          
Muscat 50.8  (49.3-52.4) 330 
Dhofar 46.3  (45.0-47.6) 368 
Ad Dakhiliyah 51.7  (50.2-53.2) 229 
North Sharqiyah 33.8  (32.1-35.6) 125 
South Sharqiyah 57.0  (55.0-58.9) 132 
North Batinah 57.8  (56.5-59.1) 326 
South Batinah 48.9  (47.4-50.4) 274 
Al-Dhahirah 53.6  (52.1-55.1) 348 
Al Buraimi 60.7  (59.7-61.8) 453 
Musandam 38.7  (37.2-40.2) 242 
Al-Wusta 28.9  (27.7-30.0) 357 
Total 50.3  (49.6-51.0) 3184 
⁂Adjusted value: estimate = 50.3  

 

The overall prevalence of low blood HDL cholesterol levels (< 1.29 mmol/L) was also determined among the female survey 
population, being 52.5% (Table 102). Female Omani (49.3%) had a lower prevalence than non-Omani (63.7%) (significant 
difference, p<0.05). By age, the prevalence trend increased from the youngest age group until a high of 54.4% in the 40-49 years’ 
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age group. Geographically, low HDL cholesterol prevalence levels > 55% were found in the governorates of Muscat, South 
Sharqiyah, and Al-Buraimi, while levels < 40% were seen in Al-Dhahirah and Al-Wusta.  

 

Table 102. Prevalence of low blood HDL levels of < 1.29mmol/L among the female Oman survey population, by age group, nationality and 
geographical location (governorate), 2017 

Category 
HDL < 1.29mmol/L 

Estimate, 
%  

  
95% CI 

  

  
Total n 

  
Age group 
18-29 50.9  (49.2-52.7) 770 
30-39 52.8  (51.4-54.3) 954 
40-49 54.4  (52.5-56.4) 591 
50-59 51.1  (48.5-53.7) 350 
60+ 53.9  (50.9-57.0) 314 
Nationality          
Omani 50.7  (49.7-51.6) 2650 
Non-Omani 63.7  (61.7-65.7) 329 
Governorate          
Muscat 55.6  (53.0-58.2) 160 
Dhofar 54.5  (52.5-56.4) 302 
Ad Dakhiliyah 50.7  (49.1-52.4) 361 
North Sharqiyah 53.8  (52.0-55.5) 346 
South Sharqiyah 55.2  (53.6-56.8) 381 
North Batinah 56.0  (54.2-57.9) 284 
South Batinah 51.0  (49.1-53.0) 272 
Al-Dhahirah 37.0  (34.9-39.2) 201 
Al Buraimi 56.8  (54.2-59.4) 150 
Musandam 46.7  (44.5-48.9) 222 
Al-Wusta 35.8  (34.1-37.5) 300 
Total 52.5  (51.6-53.4) 2979 
⁂Adjusted value: estimate = 52.3 
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6.2.2.3 Triglycerides 
 

Triglycerides are another main form of fat that provides energy to the body; its excess, though, is linked to increase risk of several 
NCD.  

 

The mean level of triglycerides in blood from survey participants was 1.37 mmol/L (Table 103). Omani nationals (1.27 mmol/L) 
had a lower mean level than non-Omani (1.64 mmol/L), whereas a higher level was found in women (1.28 mmol/L) compared to 
men (1.45 mmol/L). When considering age, there was a steady increase in the mean levels, from a low of 1.16 mmol/L in the 
youngest group up to a peak of 1.56 mmol/L in the 50-59 years’ group. Geographically, the governorates of Musandam, Al-Buraimi 
and Muscat had highest mean levels at 1.61, 1.58, and 1.45 mmol/L respectively, while South Batinah and Dhofar showed the lowest 
levels at 1.21 and 1.22 mmol/L respectively. 

 

Table 103. Mean fasting triglycerides among the Oman survey sample population, by age group, sex, nationality and geographical location 
(governorate), 2017 

 
Mean fasting triglycerides (mmol/L) 

Category             Mean 95% CI Total  
n Age group    

18-29 1.16 (1.14-1.19) 1531 
30-39 1.37 (1.35-1.38) 2025 
40-49 1.53 (1.50-1.57) 1297 
50-59 1.56 (1.52-1.61) 650 
60+ 1.49 (1.41-1.56) 574 
Sex     
Men 1.45 (1.43-1.48) 3148 
Women 1.28 (1.26-1.30) 2929 
Nationality     
Omani 1.27 (1.25-1.29) 4249 
Non-Omani 1.64 (1.62-1.67) 1828 
Governorates     
Muscat 1.45 (1.41-1.49) 483 
Dhofar 1.22 (1.20-1.25) 661 
Ad Dakhiliyah 1.31 (1.29-1.33) 578 
North Sharqiyah 1.38 (1.34-1.41) 468 
South Sharqiyah 1.34 (1.30-1.37) 490 
North Batinah 1.27 (1.24-1.29) 599 
South Batinah 1.21 (1.19-1.23) 546 
Al-Dhahirah 1.33 (1.31-1.36) 546 
Al-Buraimi 1.58 (1.55-1.61) 597 
Musandam 1.61 (1.57-1.64) 456 
Al-Wusta 1.35 (1.33-1.38) 653 
Total 1.37 (1.36-1.39) 6077 
⁂Adjusted value: mean = 1.34 
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Individual levels of triglycerides among survey participants were further classified according to being raised ≥ 1.7 mmol/L and 
raised ≥ 2.0 mmol/L.  

The overall prevalence of raised triglyceride levels (≥ 1.7 mmol/L) in the survey population was 26.1% (Table 104). Omani had a 
lower prevalence than non-Omani, at 21.2% and 39.0%, respectively, while prevalence was also higher among men than women, at 
29.9% and 21.8%, respectively (both differences were significant, p<0.05). Raised triglycerides prevalence increased steadily with 
age, from a low of 17.6% at youngest ages to a high of 33.9% at 50-59 years, and decreased subsequently. In terms of geographical 
location, the governorates of Musandam, Al-Buraimi and Muscat showed the highest prevalence of raised triglyceride level at 
38.1%, 38.2% and 31.3%, with Dhofar, South Batinah and North Batinah having the lowest prevalence at 17.3%, 18% and 19.3%. A 
graphical summary of the main results can be seen in Figure 17. 

 

Table 104. Distribution and prevalence of fasting blood triglycerides among the Oman survey population, by age group, sex, nationality and 
geographical location (governorate), 2017 

Category  Triglycerides≥ 1.7 mmol/L 

Age group Estimate % 95% CI  Total 
n 

18-29 17.6 (16.4-18.9) 1531 
30-39 25.7 (24.7-26.8) 2025 
40-49 33.9 (32.2-35.6) 1297 
50-59 33.9 (31.4-36.6) 650 
60+ 28.6 (25.9-31.6) 574 
Sex    
Men 29.9 (28.8-31.0) 3148 
Women 21.8 (20.8-22.8) 2929 
Nationality    
Omani 21.2 (20.4-22.1) 4249 
Non-Omani 39.0 (37.6-40.5) 1828 
Governorates    
Muscat 31.3 (29.4-33.2) 483 
Dhofar 17.3 (16.1-18.5) 661 
Ad Dakhiliyah 21.6 (20.3-23.0) 578 
North Sharqiyah 24.1 (22.5-25.9) 468 
South Sharqiyah 27.1 (25.4-28.8) 490 
North Batinah 19.3 (18.1-20.6) 599 
South Batinah 18.0 (16.6-19.4) 546 
Al-Dhahirah 23.1 (21.5-24.7) 546 
Al-Buraimi 38.2 (36.5-39.9) 597 
Musandam 38.1 (36.1-40.1) 456 
Al-Wusta 20.8 (19.5-22.1) 653 
Total⁂ 26.1 (25.4-26.8) 6077 
⁂Adjusted value: estimate = 24.5 
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Figure 17: Prevalence of blood triglycerides  ≥ 1.7 mmol/L in the Oman survey population, by age group, sex, and nationality, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
 

In turn, the overall prevalence of triglyceride levels ≥ 2.0 mmol/L was 18.1% (Table 105).  Omani had a lower prevalence than non-
Omani, at 14.3% and 28.5%, respectively, with men (21.1%) also having a higher prevalence than women (14.2%) (both differences 
were significant, p<0.05). High triglycerides prevalence increased with age until 40-49 years of age, from a low of 12.5% to a high 
of 24.9%, decreasing thereafter to 20.5% at oldest age group. Geographically, the governorates of Muscat, Al-Buraimi, and 
Musandam showed the highest prevalence of high triglyceride level at 22.7%, 26.2% and 28%, with Dhofar and South Batinah 
having the lowest prevalence at 10.9%, and 10.8%, respectively. A summary of these results is presented graphically in Figure 18. 
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Table 105. Prevalence of blood triglycerides ≥ 2.0 mmol/L among the Oman survey population, by age group, sex, nationality and 
geographical location (governorate), 2017 

Category 
Triglycerides ≥ 2.0 

Age group Estimate % 95% CI Total 
n 

18-29 12.5 (11.4-13.6) 1531 
30-39 17.2 (16.3-18.1) 2025 
40-49 24.9 (23.4-26.5) 1297 
50-59 21.6 (19.6-23.7) 650 
60+ 20.5 (17.8-23.4) 574 
Sex  
Men 21.1 (20.2-22.0) 3148 
Women 14.2 (13.3-15.1) 3012 
Nationality  
Omani 14.3 (13.5-15.0) 4249 
Non-Omani 28.5 (27.3-29.9) 1828 
Governorates  
Muscat 22.7 (21.0-24.4) 483 
Dhofar 10.9 (10.0-11.9) 661 
Ad Dakhiliyah 13.1 (12.0-14.3) 578 
North Sharqiyah 14.2 (12.9-15.6) 468 
South Sharqiyah 19.7 (18.3-21.3) 490 
North Batinah 13.1 (12.0-14.2) 599 
South Batinah 10.8 (9.8-12.0) 546 
Al-Dhahirah 17.1 (15.7-18.6) 546 
Al-Buraimi 26.2 (24.8-27.7) 597 
Musandam 28.0 (26.2-29.9) 456 
Al-Wusta 12.4 (11.4-13.4) 653 
Total⁂ 18.1 (17.5-18.8) 6077 
⁂Adjusted value: estimate = 17.0 
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Figure 18: Prevalence of high blood triglycerides (level ≥ 2.0 mmol/L) in the Oman survey population, by age group, sex, and nationality, 
2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
 

6.2.2.4 Highlights 

• The overall self-reported prevalence of high blood cholesterol (those who reported being diagnosed) in Oman was 8.1%, 
which increased particularly by age groups, reaching almost 30% of the population aged 60 years and over. 

• Contrary to the high blood glucose situation, as many as three in five (61%) survey participants had not been as often 
measured for high blood cholesterol. Improving early detection may allow identifying more people and treat them early to 
reduce this risk factor.  

• Even with the current reported prevalence level of high blood cholesterol, two thirds of those with a diagnosis of high blood 
cholesterol in the past 12 months had sought medical treatment prescribed by a health worker, with around 3-4% having 
sought advice from a traditional healer or are taking herbal therapies for treating high blood cholesterol. This suggests, in 
the one hand, that persons are adhering to their doctors’ recommended treatment and, on the other, that they may not 
identify traditional medicine as a reliable resource for this health issue. 

• The prevalence of raised total blood cholesterol in the present survey includes one of every three persons tested, results 
that are similar and consistent to the levels observed in the 2008 OWHS survey. The current prevalence of the higher risk 
hypercholesterolemia includes one in every fifteen persons in the survey.  

• Around two thirds of the survey population have intermediate or high levels of HDL cholesterol, which would have a 
protective effect on cardiovascular diseases in spite of high total cholesterol levels. 
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• Nearly one in five survey participants had high triglycerides levels, which combined with other blood lipids risk indicators 
should still be considered a matter of concern. As with blood glucose increase, the causes of high triglycerides prevalence 
may be found in a number of behavioural aspects, including low or limited dietary consumption of fruits and vegetables, of 
vegetable oil and/or other source of lower carbohydrates and of physical activity. This situation may be seen as opportunity 
for more integrated approaches to reduce NCD risk factors.  

• On the positive side, mean blood level values and high prevalence for total cholesterol, HDL cholesterol and triglycerides in 
this survey have remained basically at the same level as those observed during the 2008 OWHS. In spite of a high 
proportion of people never having their cholesterol measured, this trend may be the result of increased health awareness, 
high treatment and adherence for increased blood lipids, among others. 

 

6.2.3 Urinary salt, creatinine and potassium 
 

6.2.3.1  Rationale 

Urinary salt and creatinine are measures of sodium intake and renal function, which reflect both dietary habits and risk of 
hypertension, cardiovascular and renal disease. Spot methods are often used to determine them, a caveat being that results are not 
a reliable representation of individual dietary intake. Hence the more accurate 24-hour urinary excretion analyses were done. Spot 
methods can still help to determine an average measure of population intake, and hence a good indicator of risk that correlates 
with disease levels. Recently, WHO has defined a recommendation maximum sodium intake of 2 grams (g) per day, equivalent to 5 
g salt/day.  

6.2.3.2 Survey spot method determinations 
 

An overall estimated mean daily salt intake in the survey population was 8.5 g/day, which is nearly twice as much as the maximum 
salt intake level recommended  by WHO (Table 106). Omani nationals had an estimated mean salt intake of 8.4 g/day, which was 
lower than that of non-Omani (9.0 g/day). Also, men had a mean salt intake level of 9.5 g/day, which was higher than women (7.4 
g/day). According to age, those between ages 30 to 59 years had the highest daily salt intake, ranging from 8.7 to 8.9 g/day. The 
governorates of Musandam and Al-Buraimi had levels > 9 g/day while South Sharqiyah <8 g/day. 
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Table 106. Estimated mean daily salt intake among the Oman survey sample population, by age group, sex, nationality and geographical 
location (governorate), 2017 

Category Mean  
g/day SE Total n 

Age group       
18-29 8.1 0.00 1261 
30-39 8.7 0.00 1727 
40-49 9.0 0.00 1146 
50-59 8.9 0.01 577 
60+ 8.0 0.01 475 
Sex       
Men 9.5 0.00 2786 
Women 7.4 0.00 2400 
Nationality       
Omani 8.4 0.00 3507 
Non-Omani 9.0 0.00 1679 
Governorate       
Muscat 8.7 0.00 437 
Dhofar 8.3 0.00 627 
Ad Dakhiliyah 8.0 0.01 465 
North Sharqiyah 8.7 0.01 382 
South Sharqiyah 7.9 0.01 377 
North Batinah 8.1 0.01 518 
South Batinah 8.4 0.01 468 
Al-Dhahirah 8.2 0.01 459 
Al-Buraimi 9.1 0.01 569 
Musandam 9.9 0.01 298 
Al-Wusta 8.6 0.01 586 
Total⁂ 8.5 0.00 5186 
⁂Adjusted value: mean = 8.5  

 

 

 

The overall estimated prevalence of high salt intake (>5 g/day) from the sample population was 95.0%, or almost all of those 
tested, which jointly with mean intake levels, speaks of a widespread and high-level situation of daily salt intake in Oman (Table 
107).   

 



145

  

  145   

Table 107. Distribution and prevalence of high salt intake (≥ 5.0 g/day) among the Oman survey sample population by age group, 2017  

Category Salt intake ≥ 5 g/day Total n 
Estimate, % 95% CI 

Age group     
  

 

18-29 91.0 (90.3-91.7) 1288 
30-39 98.0 (97.7-98.2) 1777 
40-49 98.7 (98.5-98.9) 1182 
50-59 97.4 (97.0-97.8) 592 
60+ 86.5 (85.1-87.7) 486 
Total⁂ 95.0 (94.7-95.2) 5325 
⁂Adjusted value: estimate = 94.4 
 

6.2.3.3  Subsample 24-hour urine excretion determinations 
 

 

Given its relevance for more specific information on salt and creatinine for health policy, a further 24-hour urinary collection was 
conducted to assess the situation of salt, creatinine and potassium intake. A sample of 990 participants was selected for the 24-
hour urinary assessments, according to a standard protocol. Figure 19 shows the procedure for including participants in the 
analysis. Briefly, 26.5% were excluded for providing incomplete urine samples, 8.8% were not taken into account for lacking 
essential data, while additional 4.8% did not provide an adequate urinary volume for analyses and 2.4% had creatinine values that 
were 2 standard deviations above the sex-specific distribution. After all exclusions, the final sample included 569 participants (or 
57.5% of the original sample), 33.9% of which were male participants. Table 108 shows the governorates participating and the 
number of participants in the sampling.  

Table 108. Distribution of 24-hour urine subsample across the governorates of Oman 

Governorate % Total n 
Muscat 11.8 67 
Dhofar 13.9 79 
Ad Dakhiliyah 7.9 45 
North Sharqiyah 6.3 36 
South Sharqiyah 7.9 45 
North Batinah 14.2 81 
South Batinah 9.3 53 
Al-Dhahirah 8.1 46 
Al-Buraimi 14.8 84 
Musandam 1.6 9 
Al-Wusta 4.2 24 
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Figure 19: Stepwise procedure for the selection of valid participants according to protocol adherence, quality 
control and completeness of 24h urine collections. 
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The background comparisons of age and physical measures by sex of the 24-hour urinary analysis subsample population indicated 
that the overall mean age of the participants in the sample was 39.4 years, with male and female averages being similar (Table 109). 
The overall average BMI of 29.3 did not differ significantly for men and women (28.9 and 29.5, respectively) and neither did their 
overall average waist circumference of 93.8 cm (95.0 cm for men and 93.2 cm for women. However, compared to women, men 
were 13 cm taller, 10 kg heavier, had 12.3 mmHg higher systolic blood pressure and had 3.7 mmHg higher diastolic blood pressure 
(all differences significant, p<0.001). In turn, women had a larger hip circumference and a higher pulse rate than men (significant 
differences, p<0.05). Furthermore, more men had raised blood pressure than women (38.5% vs. 21.7%, respectively, p<0.001).  

The sex-specific frequency distribution of 24-hour urinary sodium excretion is seen in Figure 20. Women had a mean 24-hour 
sodium excretion value of 139.2 mmol and its distribution pattern tended to be towards lower values and a rather compact 
distribution with a few cases going up to values of 400 mmol. In turn, men had a mean 24-hour sodium excretion of 154.3 mmol, 
while the spread was skewed towards the right and to higher values (400 mmol) and a few cases going as high as 600 mmol.  

In turn, Figure 21 displays the frequency distribution of 24-hour urinary potassium excretion values. Compared to sodium, women 
had mean excretion potassium values of 50.4 mmol, while the spread was skewed towards the right and to higher values (<200 
mmol). Men had a mean potassium excretion value of 56.4 mmol, while a similar distribution pattern as that of women was also 
observed. 

 

Table 109. Background characteristics of participants in the 24-hour urinary analysis subsample population in Oman, by sex, 2017 

Indicator All Men  Women 
(n=569) (n=193) (n=376) 

  Estimate SD Estimate SD Estimate SD 
Age (years) 39.4 13.1 38.7 14.3 39.8 12.5 
Height (cm) ‡ 159.4 11.2 167.9 9.7 154.9a 9.2 
Weight (kg) ‡ 74.9 21.5 81.4 22.5 71.4 a 20.1 
BMI (kg/m2) ‡ 29.3 7.2 28.9 7.6 29.5 7.0 
Waist circumference (cm) ‡ 93.8 15.7 95 15.7 93.2 15.7 
Hip circumference (cm) ‡ 104.5 15.0 102.6 13.7 105.5† 15.6 
Systolic blood pressure (mmHg) ‡ 125.9 18.2 134.0 17.0 121.7 a 17.3 
Diastolic blood pressure (mmHg) ‡ 80.9 10.7 83.4 11.5 79.7 a 10.1 
Pulse rate (beats/min) ‡ 79.8 10.5 78.5 11.8 80.4† 9.8 
Raised Blood Pressure (%) ‡ 27.4   38.5   21.7 a   
Results are mean (SD), ‡ reduced numbers due to missing values; a <0.0001; †<0.05 
Raised blood pressure: SBP/DBP >=140/90 mm Hg      
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Figure 20: Frequency distribution of urinary sodium excretion among the subsample participants in Oman, by sex, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
 

Figure 21: Frequency distribution of urinary potassium excretion among the subsample participants in Oman, by gender, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
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Participants of this subsample were also asked similar questions to those in the survey population sample regarding their salt 
consumption and their daily and weekly fruit and/or vegetable intake. 

Regarding frequency of salt or salty sauces consumption, overall, 28.1% of respondents indicated that they often or always added 
them to their food, with women reporting a 35.1% higher frequency than men (30.8% vs. 22.8%, p=0.005) (Table A-1). Likewise, 
when asked about how often is salt, salty seasoning or salty sauces added in cooking or preparing food at home, 47.0% of 
respondents reported doing it often or always. Again, 7.4% more women (48.1%) than men (44.8%) did (p=0.04). Furthermore, 
when prompted about frequency of consumption of process foods, 22.3% of respondents indicated doing so often or always, with 
no significant differences between men and women. When participants in this sample were asked about how much salt or salty 
products, they think they consume, only 6.9% responded that it could be “too much or far too much", with men (7.8%) and women 
(6.4%) believing similarly. 

Participants of this subsample were also queried about their fruit and vegetable consumption through a food-frequency 
questionnaire and results contrasted with the WHO recommendation (12) of “5 servings/day, 5 days/week”, on the type of oil or  fat 
most often used for meal preparation at home, and their weekly frequency of eating meals not prepared at home (Table A-2). 
Overall, 32% of respondents indicated eating fruits less than the recommended 5 days/week, with more men than women not 
meeting this level (40.4% vs. 27.7%, p=0.002). Likewise, overall, 45.5% of the subsample population reported consuming less than 
3 servings per day; the reported figures for men and women provided similar non-significant results (41.8% vs. 47.2%, 
respectively). Regarding weekly vegetable consumption, 24.1% mentioned that they did not eat vegetables 5 days/week, while the 
difference between men and women was negligible. In turn, 59.9% of respondents indicated their eating less than 3 servings/day; 
men reported a higher figure than women (65.9% vs. 56.9%, respectively, p=0.04).  

When asked about the most often used source of oil or fat for meal preparation, overall, 90.8% of participants reported vegetable 
oil more often than other sources, with men and women reporting about the same values (<1% difference). Also, 54.2% of 
respondents in the subsample mentioned eating meals prepared outside their home at least once per week. In this instance, the 
figure reported by men was higher than that of women (67.9 vs. 47.2%, respectively, p<0.001). 

 

 

Results from the urine analyses showed 24-hour overall sample mean volume of 1354.3 mL, 144.3 mmol of mean sodium excretion, 
and 52.6 mmol of potassium (Table 111). Also, overall mean estimated values for creatinine were 1.33 g, 9.0 g for salt intake, and 
2.7 g for potassium intake. There were significant disparities by sex for most indicators. Men showed 10.5% larger average volume 
(1392.5 vs. 1334.7 mL), 10.9% higher mean 24-hour sodium excretion (154.2 vs. 139.2 mmol) and 11.5% higher mean 24-hour 
potassium excretion (56.4 vs. 50.6 mmol) than women (all significant differences, p<0.05). Moreover, the mean creatinine daily 
excretion was 52.2% higher for men than for women (1.72 vs. 1.13 g/day, p<0.001), the mean estimated daily salt intake for men 
was 9.6 g/day or 10.3% higher than for women (p<0.05), which is nearly two-fold higher than the maximum WHO intake 
recommendation, while the average daily potassium intake was 2.9 g/day for men which was higher than for women (2.6 g/day). 
Nevertheless, the proportion of people exceeding the daily salt intake recommendation of less than 5 g/day was 78.2%, with no 
significant difference between men and women. In turn, the proportion of people exceeding a daily potassium excretion of >90 
mmol/day was 22.5%, with men having 51.8% higher frequency than women (29.0% vs. 19.1%, respectively, p=0.008). 
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Table 110. Daily urinary excretions of volume, sodium, potassium and creatinine, estimates of salt and potassium intake, and proportion of 

participants meeting WHO recommended targets for salt and potassium consumption in subsample survey population in Oman, by sex, 
2017 

  
All Men  Women 

(n=569) (n=193) (n=376) 
  Estimate SD Estimate SD Estimate SD 
Volume (mL/24h)a 1354.3 724.8 1392.5 712.4 1334.7 731.2 
Sodium (mmol/24h)a 144.3 78.8 154.2 87.4 139.2 73.6 
Potassium (mmol/24h)a 52.6 32.6 56.4 32.4 50.6 32.5 
Creatinine (g/24h)† 1.33 0.71 1.72 0.87 1.13 0.52 
Salt intake (g/day)a 9.0 4.9 9.6 5.5 8.7 4.6 
Potassium intake (g/day)a 2.7 1.6 2.9 1.6 2.6 1.6 
Salt <5g/day N (%) 124 21.8 40.0 20.7 84.0 22.3 
Potassium >90 mmol/day N (%)# 128 22.5 56.0 29 72.0 19.1 
Results are mean (SD) or N (%); a p<0.05; #p=0.008, †p<0.001 vs men 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 

6.2.3.4 Highlights  

• Overall, salt intake in this sample population is nearly two times higher than the maximum WHO recommendation of less 
than five g/day and nearly five times higher than the food guidelines of two g/day. This results in four of five participants 
consuming > five g/day. On average, men were estimated to consume nearly 1 g/day of salt more than women. Men were 
also showing higher frequency than women on the health effects of salt, including higher blood pressure. Interestingly, 
based on the questionnaire, women are reportedly consuming more salt, all of which may also suggest additional effects for 
men from other behavioural and biological risk factors, including smoking and high blood cholesterol.  

• When compared to the total survey population, results from the subsample are, in general, similar in terms of background 
characteristics, on daily salt intake estimates for men and women (around nine g/day) and on knowledge, attitudes and 
behaviours around the use of salt during meals, and preparation of foods and its potential effects on health. The results 
around food and vegetable consumption are presented with other indicators, but, again, they are in line with the levels of 
recommended that were found in the larger sample. 

• Overall, these responses suggest a frequent and consistent behaviour of high salt consumption or addition of salt or salty 
products to food when cooking, which is reinforced by frequent consumption of processed foods. This behaviour is more 
frequent among women, who also tend to be responsible for preparing meals at home. However, this also contrasts with 
respondents’ infrequently believing of their high salt intake or their frequent addition of salty products to their food. 
Furthermore, a large proportion of respondents know that high salt intake can cause serious health problems. Such 
discrepancies suggest the need for promoting change of people’s behaviour and knowledge about salt intake and sources of 
processed food that contain high salt levels. 
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7 Integrated assessment and concluding remarks 
 

 
The main NCDs, that is, cardiovascular disease, cancer, diabetes and chronic respiratory diseases that are priority for WHO and 
target for intensified cost-effective interventions, have in common several key risk factors that are well-known and modifiable. A 
challenge is to determine risk factors patterns, their association and the links with disease in the population. One of the added 
values of surveys using the STEPS approach is the capacity to analyse integrally the presence of more than one NCD risk factor in 
individuals, as the probability of disease often increases synergistically with the number of factors and also affect one or more 
diseases. In this survey two instances were used, one with WHO STEPS classification of 0-5 NCD risk factors into categories of 0, 1-
2 and 3-5 risk factors, and another with 8 risk factors, including 1-3 and 4 and more risk factors.  

According to the presence of multiple risk factors in the survey population, almost one in three persons (32%) were estimated to 
have 3-5 risk factors, with 63% estimated to have 1-2 risk factors and only 5.5% of participants were estimated to have no risk 
factors (Table 111).  

The prevalence of 3-5 risk factors was higher among non-Omanis than in Omanis (35.7% vs 30.2%, respectively) and higher among 
men than women (34.9% vs 28.3%, respectively), respectively, but differences were not significant. The prevalence of 3-5 risk 
factors in the survey population increased almost linearly by age group, from a low of 19.1% below 30 years to a high of 52% by age 
of 60 years and over. Higher prevalence of 3-5 risk factors was observed in Al-Wusta (59.7%), Dhofar (48.2%) and Ad Dakhiliyah 
(41.2%), in contrast to South Batinah, Al-Dhahirah and North Sharqiyah where it was lower at 16.8%, 17.3% and 23.4%, 
respectively.  

In the case of 1-2 risk factors, the prevalence was higher among Omani (64%) than non-Omani (59.7%), whereas it was higher 
among women (65.8%) than men (60.1%). In contrast to the situation by age described above, the prevalence showed a decreasing 
trend from a high of 72.8% at ages below 30 years to 44.6% at age 60 years and over. The governorates of South Batinah and North 
Sharqiyah had highest levels > 70%, while Al-Wusta, Dhofar and had the lowest <50%. Graphical summaries of these results are 
shown in Figure 22 and Figure 23. 
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Table 111. Clustering of multiple (0-5) NCD risk factors among the survey population in Oman, by age group, sex, nationality and 
geographical location (governorates), 2017. 

Category No risk factors 1-2 of the risk factors 3-5 of the risk factors  
 
 
Age group 

E
st

im
at

e,
 %

 

95% CI 

E
st

im
at

e,
 %

 

95% CI 

E
st

im
at

e,
 %

 

95% CI Total n 

18-29 8.1 (4.5-14.2) 72.8 (68.2-76.9) 19.1 (12.9-27.3) 1647 
30-39 5.5 (3.4-8.7) 63.9 (58.6-68.8) 30.7 (25.2-36.6) 2187 
40-49 3.7 (2.4-5.7) 60.2 (53.8-66.2) 36.1 (29.9-42.8) 1410 
50-59 2.9 (1.5-5.5) 52.6 (41.8-63.2) 44.5 (33.7-55.7) 708 
60+ 3.4 (1.4-8.3) 44.6 (35.5-54.0) 52.0 (42.3-61.5) 630 
Sex        
Men 5.0 (2.7-9.1) 60.1 (55.3-64.6) 34.9 (28.5-41.9) 3365 
Women 5.9 (3.3-10.4) 65.8 (59.7-71.5) 28.3 (21.2-36.6) 3217 
Nationality        
Omani 5.8 (3.2-10) 64.0 (57.7-69.8) 30.2 (22.9-38.7) 4645 
Non-Omani 4.6 (3.2-6.7) 59.7 (56.6-62.7) 35.7 (32.6-38.9) 1937 
Governorate        
Muscat 4.5 (3.7-5.4) 63.0 (61.0-65.0) 32.5 (30.7-34.5) 569 
Dhofar 2.5 (1.9-3.2) 49.3 (47.4-51.2) 48.2 (46.4-50.1) 687 
Ad Dakhiliyah 2.6 (2.1-3.3) 56.2 (54.4-58.0) 41.2 (39.4-42.9) 663 
North Sharqiyah 6.3 (5.4-7.3) 70.3 (68.5-72.1) 23.4 (21.7-25.1) 546 
South Sharqiyah 3.2 (2.6-4.0) 68.0 (66.2-69.8) 28.7 (27.0-30.5) 532 
North Batinah 6.1 (5.3-7.0) 67.7 (66.0-69.4) 26.2 (24.6-27.8) 632 
South Batinah 11.5 (10.2-12.9) 71.8 (69.9-73.5) 16.8 (15.4-18.2) 571 
Al-Dhahirah 17.0 (15.3-18.8) 65.7 (63.6-67.8) 17.3 (15.8-18.9) 573 
Al-Buraimi 3.7 (3.1-4.5) 

(0.7-1.3) 
66.0 (64.2-67.7) 30.3 (28.6-32.0) 633 

Musandam 0.9 63.6 (61.5-65.7) 35.4 (33.4-37.5) 496 
Al-Wusta 0.3 (0.2-0.6) 40.0 (38.3-41.8) 59.7 (57.9-61.4) 680 
Total⁂ 5.5 (3.4-8.5) 62.8 (57.8-67.6) 31.7 (25.4-38.7) 6582 
⁂Adjusted values: with No risk factors = 5.9, with 1-2 risk factors = 64.1, with 3-5 risk factors = 30.0 
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Figure 22: Prevalence of multiple NCD risk factors (3-5) in the Oman survey population, by age group, sex and nationality, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
 

Figure 23: Prevalence of multiple NCD risk factors (1-2) in the Oman survey population, by age group, sex and nationality, 2017 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
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When eight risk factors were considered and the population classified according to their having 1-3 or 4 and more risk factors, the 
overall prevalence of those with 4 or more was estimated to be 48.8% (Table 112). Omani had a lower prevalence than non-Omani 
(47.9% vs 51.1%, respectively) (difference not significant), while prevalence among men and women were very similar (48.9% vs 
48.6%, respectively). There was an increasing trend by age, from 30.4% among the younger group to 74.2% among the older 
population, while there were no significant differences by gender or nationality. In turn, higher prevalence of 4 or more risk factors 
was observed in Al-Wusta (81.6%) and Dhofar (63.1%) in contrast to South Batinah and Al-Dhahirah where it was lowest at 30.7% 
and 39.3%. A graphical summary of these results is shown in Figure 24. 

 

Table 112. Clustering of multiple (1-8) NCD risk factors among the survey population in Oman, by age group, sex, nationality and 
geographical location (governorates), 2017 

Category 1-3 of the risk factors 4 or more of the risk factors  Total n Age group Estimate, % 95% CI Estimate, % 95% CI 
18-29 69.6 (60.3-77.6) 30.4 (22.4-39.7) 1647 
30-39 52.1 (46.1-57.9) 47.9 (42.1-53.9) 2187 
40-49 41.0 (34.4-48.0) 59.0 (52.0-65.6) 1410 
50-59 38.3 (25.7-52.7) 61.7 (47.3-74.3) 708 
60+ 25.8 (18.1-35.3) 74.2 (64.7-81.9) 630 
Sex         
Men 51.1 (44.9-57.3) 48.9 (42.7-55.1) 3365 
Women 51.4 (44.0-58.8) 48.6 (41.2-56.0) 3217 
Nationality         
Omani 52.1 (44.2-59.8) 47.9 (40.2-55.8) 4645 
Non-Omani 48.9 (45.0-52.9) 51.1 (47.1-55.0) 1937 
Governorate         
Muscat 51.3 (49.1-53.5) 48.7 (46.5-50.9) 569 
Dhofar 36.9 (35.2-38.8) 63.1 (61.2-64.8) 687 
Ad Dakhiliyah 42.6 (40.8-44.4) 57.4 (55.6-59.2) 663 
North Sharqiyah 59.1 (57.1-61.1) 40.9 (38.9-42.9) 546 
South Sharqiyah 54.1 (52.2-56.1) 45.9 (43.9-47.8) 532 
North Batinah 55.0 (53.2-56.9) 45.0 (43.1-46.8) 632 
South Batinah 69.3 (67.4-71.0) 30.7 (29.0-32.6) 571 
Al-Dhahirah 60.7 (58.5-62.8) 39.3 (37.2-41.5) 573 
Al-Buraimi 52.5 (50.6-54.4) 47.5 (45.6-49.4) 633 
Musandam 44.1 (41.9-46.3) 55.9 (53.7-58.1) 496 
Al-Wusta 18.4 (17.0-19.8) 81.6 (80.2-83.0) 680 
Total⁂ 51.2 (44.7-57.7) 48.8 (42.3-55.3) 6582 
⁂Adjusted values: with 1-3 risk factors = 53.9, with 4 or more risk factors = 46.1 
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Figure 24: Prevalence of multiple NCD risk factors (4 and more out of 8) in the Oman survey population, by age group, sex and nationality, 
2017. 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
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7.2.1 Profile 
The risk or probability of suffering a CVD event in the presence of multiple key risk factors can be further quantified using a risk 
score. A composite score/index for people aged 40 to 69 years of age was determined for the survey population. A 10-year high risk 
CVD risk score of ≥ 30% was defined according to age, sex, blood pressure, smoking status (current smokers OR those who quit 
smoking less than 1 year before the assessment), total cholesterol, and diabetes (previously diagnosed OR a fasting plasma glucose 
concentration >7.0 mmol/L). The prevalence of high 10-year CVD risk ≥ 30% or with existing CVD was calculated among 
participants aged 40-69 years. Out of 2510 eligible persons in the survey, the overall prevalence was estimated as 4.9% (Table 114, 
Figure 25). The prevalence was lower among Omani (4.7%) than non-Omani (5.4%), whereas it was higher for men (5.7%) 
compared to women (4.1%), differences were not significant. However, according to age group, those aged 55-69 years had a 
significant, 10-fold-higher prevalence than those in the younger age group of 40-54 years at 11.7% and. 1.2%, respectively (p<0.05). 
Geographically, higher prevalence was observed in Al-Dhahirah (8%) and Al-Buraimi (7.1%) and lowest is South Batinah (3%), 
South Sharqiyah (4.4%), Musandam (4.4%) and North Batinah (4.5%).  
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Table 113. Prevalence of high CVD risk among participants aged 40-69 years with a 10-year CVD risk score ≥ 30% or with existing CVD 
among the Oman survey sample population, by age group, sex, nationality and geographical location (governorate), 2017. 

Category 
 
Age group 

Risk ≥ 30% or with 
existing CVD 

  

95% CI 
  

Total n 
  

40-54 1.2 (0.6-1.8) 1661 
55-69 11.7 (6.7-16.6) 662 
Sex    
Men 5.7 (2.8-8.6) 1288 
Women 4.1 (1.8-6.4) 1222 
Nationality    
Omani 4.7 (3.1-6.3) 1822 
Non-Omani 5.4 (0.6-10.3) 688 
Governorate    
Muscat 4.8 (0.3-9.4) 206 
Dhofar 5.1 (1.6-8.5) 253 
Ad Dakhiliyah 5.8 (2.9-8.8) 276 
North Sharqiyah 5.2 (2.0-8.5) 248 
South Sharqiyah 4.4 (1.0-7.8) 216 
North Batinah 4.5 (1.6-7.4) 264 
South Batinah 3.0 (0.8-5.1) 215 
Al-Dhahirah 8.0 (4.2-11.8) 212 
Al-Buraimi 7.1 (4.0-10.2) 182 
Musandam 4.4 (0.8-8.0) 198 
Al-Wusta 5.1 (1.3-8.8) 240 
Total⁂ 4.9 (3.1-6.7) 2510 
⁂Adjusted values: risk ≥ 30% or with existing CVD = 5.5 

 



158

  

  158   

Figure 25: Prevalence of high 10-year CVD risk of persons aged 40-69 years with a score ≥ 30 or with existing CVD in the Oman survey 
population, by age group, sex and nationality, 2017. 

 
* Unadjusted values 

 

7.2.2 Treatment 
Another important health system management aspect for those recognized at high CVD risk is whether they had received drug 
therapy and counselling. As part of its global monitoring framework on the progress on NCD prevention and control to achieving 
recommended targets, WHO suggests that ≥ 50% of eligible persons should be treated or counselled to reduce risk.  

In the present survey, the overall proportion of high-risk persons who were under drug therapy or counselling, from a total of 91 
eligible, was 65.9% (Table 114, Figure 26). Slightly more Omani (67.5%) than non-Omani (62.2%) with high 10-year CVD risk score 
≥ 30% were under therapy or counselling, while more women (69.4%) than men (63.4%) were under therapy or counselling 
(differences not significant). However, nearly a two-fold significant difference was observed by age, 55-69 years (73.3%) and 40-54 
years (39.7%).  
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Table 114. Percentage of eligible persons with high 10-year CVD risk score ≥ 30% that received drug therapy and counselling to reduce it 

among the Oman survey population, by age group, sex, and nationality, 2017 

Category Received drug therapy 
and counselling (%) 95% CI Total n 

Age group      
40-54 39.7 (18.2-66.1) 39 
55-69 73.3 (57.0-85.1) 52 
Sex    
Men 63.4 (42.9-80.0) 49 
Women 69.4 (38.9-89.0) 42 
Nationality    
Omani 67.5 (45.6-83.8) 73 
Non-Omani 62.2 (36.6-82.4) 18 
Total⁂ 65.9 (49.1-79.5) 91 
⁂Adjusted values: received drug therapy and counselling = 67.2 

 

Figure 26: Percentage of high CVD risk score persons who received drug therapy and counselling in the Oman survey population, by age 
group, sex and nationality, 2017. 

 
* Unadjusted values 

Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
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7.2.3 Highlights 
• A high frequency of multiple NCD risk factors in individuals was found in this survey, with nearly one of three persons in 

the population having 3-5 factors and already one out of five being involved at ages below 30 years.  
• It was estimated that almost half of the population had 4 or more risk factors. This situation must be considered a matter 

of public health concern and action at different levels of the health system, including civil society and the private sector. 
• Cardiovascular risk assessment through cardio-metabolic risk scoring showed a low prevalence (of around one of twenty 

persons having a 10-year risk ≥ 30% or higher probability of having a CVD event); compared to other Eastern Asian 
countries, Oman’s situation it may be considered relatively good.  

• Oman has already met and is well beyond the WHO recommendation of providing drug therapy or counselling to at least ≥ 
50% of high-risk score eligible people. This again, support previous observations on treatment coverage of health services 
to address specific NCD risk factors in the country. 

• Overall, there seems to be a rather paradoxical situation of highly frequent CVD-related risk factors and low prevalence of 
high-risk scores in the population aged 40-69 years. It may be important to further explore this situation and identify key 
elements that could be integrated into prevention and control strategies. 

 

 
Medical history data on ever been measured, diagnosed according to time within or more than 12 months, prescribed treatment by 
a doctor or health worker and currently taking medication for a certain condition or risk status all contribute to an understanding 
of awareness, practice and use of health services to address certain risk factors or disease conditions, an important information to 
assess responsiveness and performance of health care systems. Having been diagnosed and currently (past two weeks) taking 
medication for high blood pressure, diabetes, high cholesterol as well as receiving treatment for high CVD risk score and 
counselling to quit or reduce risk are some of the indicators that can be used to evaluate the performance of the health system. 

The response to these indicators has been for the most part positive, particularly in light of the prevalence of risk, with some 
exceptions, for example, on tobacco use. The prevalence of tobacco use is around 8%, and people start smoking in early adulthood 
but less than 20% receive advice or help to stop smoking. 
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The non-communicable diseases (NCD), in particular the cardiovascular diseases, cancer, diabetes and chronic respiratory 
diseases, are recognized today as a major cause of morbidity, disability causing an estimated 15 million premature deaths.7 They 
affect largely a fraction of the adult population 30 to 70 years of age and have become a public health burden worldwide for their 
complex network of causes and their effects on wellbeing and productive life. A step towards their prevention and control is 
defining the role and distribution of their risk factors in the population. This NCD report is an account of a recent survey carried 
out to determine the situation of key NCD risk factors in the population of the Sultanate of Oman. 

The multi-stage cluster household survey was designed to be nationally representative of the population of Oman, and involved 
9053 persons 18 years and over, of which 6833 agreed to participate. The survey included integrated information about main NCD 
and emphasizing their risk factors, namely tobacco use, alcohol consumption, unhealthy diet, insufficient physical activity, 
overweight and obesity, high blood pressure, blood glucose, cholesterol and other lipids, medical history and contact and use of 
health services,  aiming to determine their prevalence, distribution patterns, diagnoses and management, allowing to make 
comparisons across population groups, different period in the country and with different countries. 

Results showed a prevalence of current tobacco smoking of 8%, mostly daily, male, non-Omani smokers, who consume mainly 
manufactured cigarettes. Average age of smoking initiation was 21 years, with mean duration of 18 years. Fifty per cent of daily 
smokers consumed 10 or more cigarettes, indicating they are heavily engaged and exposed. Also, one of six persons was exposed at 
home to second-hand smoking, while one of ten was exposed to second-hand smoking at the workplace. Smokeless tobacco use is 
on the rise in Oman. On the positive side, half of current smokers attempted to cease smoking and one third received health 
professional’s advice. Moreover, when compared to the 2008 OWHS, the current prevalence shows a 46% reduction, while age of 
initiation of smoking was delayed for a year and the number of manufactured cigarettes decreased 43%, jointly representing an 
important country achievement.   

The current prevalence of alcohol consumption of less than 2% was very low in the survey population, likely reflecting adherence to 
and practice of Islam. Current drinkers tended to be non-Omani, men, and aged 30 to 60 years. Current drinkers reported an 
average of 3.3 drinks in an occasion in the past 30 days, which is half of the binge (heavy) amount of six or more. As with tobacco 
use, one quarter of drinkers reported stopping drinking for health reasons, either because of side effects or on professional advice. 
There was basically no prevalence change compared to the 2008 OWHS. 

Regarding diet, 61% of participants failed to meet the WHO recommendations of eating “five servings of fruit and/or vegetables per 
day”, although this is around 10% lower than what the 2008 OWHS reported. Also to note, that average consumption of fruits 
and/or vegetables was 4.8 servings per day, not far from the 5/day target. The situation with salt intake is more concerning as urine 
spot test revealed an estimated mean population daily intake of 8.5 grams per day, a figure that is nearly twice the maximum WHO 
recommendation of 5 g/day. In addition, near 25% of survey participants reported adding salt to food frequently, one half added 
salt during food preparation and around 20% indicated eating processed food high in salt. Participants were also concerned about 

 
7 Premature deaths refer to those that occur before the age of 70 years and that are considered avoidable by public health and health care management 
interventions. 
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health effects of high salt intake but were unaware of their intake behaviour and thought seldom about alternative strategies to 
reduce intake. Regarding oil or fat used for cooking, four out of five participants mentioned vegetable oil and less than 5% used 
butter, lard or margarine. Analysis of a 563 subsample including a more robust 24-hour urinary excretion for salt, creatinine and 
potassium analyses and salt intake and food questionnaires confirmed these results. 

WHO recommends exercising 150 minutes of moderate or vigorous physical activity weekly. The prevalence of insufficient weekly 
physical activity in the survey involved one in six participants, while a quarter more indicate not doing any meaningful physical 
activity, for a consolidated of nearly 40%, a figure that was similar to that reported in the 2008 OWHS report. Most reported 
physical activity was related to work, involving two thirds of the time; one fifth more was dedicated to transport and one sixth more 
to leisure. Omani nationals, women, older age groups and those without formal education tended to lag behind on several aspects 
of physical activity. 

The prevalence of self-reported hypertension in the survey was around one in ten participants, or 12% higher than the figure the 
2008 OWHS reported. Notably for its health importance, less than 20% of participants had ever undergone a measurement to 
determine their blood pressure, most of them younger than 50 years. Three quarters of those with diagnosis have been detected 
within a year, one third of them aged less than 50 years. Four of five persons with diagnosis had received treatment for high blood 
pressure, only 13% were treated and under control. When considering physical measurement and being under medication for 
raised blood pressure, around 20% of the population had raised blood pressure, level that was 40% lower than the 2008 OWHS. By 
the age of 30 years, one of six persons had already high blood pressure or was on medication, with prevalence increasing 1% per 
year until age 60 years, when it reached around 60%. Non-Omani, men and older people were population groups at higher risk.  

With respect to high blood glucose and diabetes, near 10% reported having a diagnosis of raised blood glucose, 60% higher than the 
2008 OWHS. Two thirds of participants reported having been measured for raised blood glucose and nearly 90% of those with a 
diagnosis reported having been prescribed treatment by a health professional. About a third of those with treatment were receiving 
insulin, which is an indication of the importance of diabetes in the population. When blood measurements were made in the 
survey, more than 15% of people had raised blood glucose and around a third of them were under medication to control it. Yet, 
about one third of the population had never had their blood glucose measured before this survey. Given their higher prevalence 
levels found, Non-Omani, women and middle aged are targets for health promotion activities and early diagnosis and treatment. 

The overall reported prevalence of raised blood cholesterol in the survey was 8% and it increased at a rate of one per cent per year 
starting from 1% in younger ages up to 25% at 50 years and over. 61% participants reported never having their blood checked for 
cholesterol levels. Reportedly, two thirds of those with diagnosis of high blood cholesterol sought care and treatment from a health 
professional. The prevalence of raised total blood cholesterol as measured in the survey involved a third of participants, results 
consistent with the 2008 OWHS. Interestingly, about half of participants, either male or female, had high blood HDL cholesterol 
levels, which would confer some protection against CVD. Also, one in five participants had high blood triglycerides levels, which are 
a matter of concern given the status of other lipids and blood glucose. 

The prevalence of overweight and obesity, determined through the BMI, the waist circumference and the waist to hip ratio, was 
consistently high, around two thirds of the population, and affecting more often Omani nationals, women and the adult working 
population. Overweight and obesity increased in absolute terms 13% in a decade since the 2008 OWHS, confirming the rapid and 
worrying rise of this health issue in Oman and elsewhere. 
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Visual acuity was determined as part of the survey and the prevalence for low vision and severe visual impairment in this survey 
was 5% and 1%, respectively.  

The above results show a worrisome trend of multiple risk factors in the population, and, as a result, potentially clustering in 
individuals and increasing synergistically their risk of NCD. In this regard, a high prevalence of multiple (3-5 out of 5) risk factors 
of 32% was determined in the survey population, and already one out of five being involved at ages below 30 years. The prevalence 
may go up to half of the population if 4 of 8 risk factors are included. In contrast with such situation, less than 6% of participants 
had none. This risk situation can also be considered as an opportunity to advance further analyses for identifying individual risk 
profiles and sets of indicators, which would require priority targeting and specifically designed interventions. For example, men 
and women have similar prevalence of multiple NCD risk factors, however, a preliminary differential profile points out more to the 
effects of higher tobacco smoking, higher salt intake and higher blood pressure among men and to higher blood glucose and 
cholesterol and obesity among women, while all other factors are around the same levels. Likewise, it will be interesting to 
determine the characteristics of those with no risk factor detected and learn if those features can be promoted in the population.    

Related to the above topic, cardio-metabolic risk scoring involves assessing people 40-69 years according to the presence and levels 
of several risk factors, including current tobacco smoking, eating less than 5 servings of fruits and/or vegetables per day, being 
overweight (BMI ≥ 25%), being physically inactive, and having a raised systolic ≥ 140 mmHg and or diastolic ≥ 90 mmHg blood 
pressure. The survey showed a prevalence of around 5% of having a 10-year ≥ 30% or higher probability of having a CVD event. 
Non-Omanis, men and those aged 55 to 69 years were at an increased risk. Importantly, with Oman reaching the WHO target of 
providing treatment and counselling to at least 50% of those at high CVD risk score eligible people (WHO GMF target had been 
met), the coverage was around 66%, which speaks high of the effectiveness of its health services. In this case, non-Omanis, men 
and the younger than 55 years’ age group were somewhat lagging behind in this respect. 

The NCD survey has shown that the most prevalent risk factors in the Omani population primarily those related to diet and 
physical activity, namely, high salt, sugar and fat intake, are those related The NCD risk profile observed in the survey results on 
the type, frequency and extent of risk factors in Oman highlight the need to work early and intensely on the prevention of 
behavioural risk factors in the population, particularly with those that increase high blood pressure, high blood glucose and obesity, 
including promotion of healthier lifestyles in key activity settings, dietary and physical activity interventions. Although more 
specific approaches can be identified based on further assessment of diet and food, this may include, for example, changes in salt, 
sugar and fat intake both by increasing awareness and education on high content food products, quantities consumed and effects 
on health and also by suggesting reformulating of processed foods. Regarding physical activity, creating conditions or spaces that 
are suitable for physical activity, raising population awareness about needed effort and benefits, and promoting more physical 
activity at all possible times and areas, including work and among the youth, are potential areas for intervention and health 
improvement. 

Required health policy instruments and programme interventions for improving NCD and the risk factors have been assessed by 
WHO based on evidence. A list of alternative most cost-efficient approaches/methods (so called “best-buys”) to deal specifically 
with each risk factor has been developed and now being suggested for countries to explore and decide according to their national 
circumstances. To make decisions on them, considerations related to prevalence/impact, priority, political willingness, 
acceptability, costs and feasibility would need to be discussed with different stakeholders to agree and develop a national strategic 
plan. Likewise, given the high number of risk factors among a high proportion of the population, specific targeted health 
interventions for individuals, particularly for high blood pressure, glucose (and diabetes) and cholesterol, should be considered, 
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particularly to increase early detection, timely and comprehensive diagnosis, and improved health care management, through both 
ambulatory and community-based management. Since there are differences by geographical areas and other population 
characteristics (women, the ageing, and non-Omanis), interventions to improve the role of primary health care services can start 
focusing on those areas and groups.  A tree map has been prepared as a summary to facilitate recognition of more or less 
favourable conditions for each key risk factor indicator by governorates, as they were identified in the specific sections of the 
results (Figure 27). As a semi-quantitative depiction, lighter (green) colour indicates most favourable and darker (red) one the least 
favourable conditions, leaving in blank the rest of governorates.   

  

 
The Oman National Non-Communicable Diseases Risk Factors Survey is the largest nationally representative survey to collect 
comprehensive information on risk factors for NCDs, in the Sultanate of Oman. It provides essential information on Key NCD 
indicators by age group, sex and residence, education level. The results of the survey are useful in generating public health policy 
and the following recommendations are proposed: 

 

1. There is a need to prioritize NCD prevention and control at both national and governorate level with multi-sectoral 
governmental as well as societal support as it is an emerging threat to health, social and economic development. 
 

2. Sustained public awareness campaigns and interventions to reduce the modifiable risk factors for NCDs: tobacco use, 
unhealthy diet, physical inactivity, exposure to tobacco smoke, and alcohol use. 
 

3. Build the capacity of the health workforce while ensuring the availability, access, affordability and quality of safe, efficacious 
medicines and basic technologies for screening, diagnosis, treatment and monitoring of common NCDs such as hypertension, 
hypercholesterolaemia and diabetes at primary health care. 
 

4. Streamline the health information systems to guarantee reliable, timely, complete and quality data for evidence-based practice 
and decision making in NCD prevention and control. 
 

5. Promote wellness clinics in all facilities to encourage early detection and screening of NCDs such as diabetes, cervical cancer, 
hypertension and others as well as serve as sources of information for prevention and health promotion. 
 

6. Strengthen the implementation of the Framework Convention on Tobacco Control (FCTC) by enforcing the provisions of the 
Tobacco Control Act at both the national and country level. 
 

7. Strengthen implementation of the Oman’s National policy for Diet, Physical activity and Health and ensure continuous 
engagement with the agricultural sector to promote healthy diets and eating habits. 
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8. Introduction of legislations on production, packaging and responsible marketing of food and drinks to reduce consumption of 
unhealthy foods. 
 

9. Implement the physical activity tool kit in the country to encourage adoption of active lifestyles and to reduce sedentary 
lifestyles. 
 

10.  Integrate NCD indicators in national health surveys to supplement the data collected for proper planning and projection of 
NCD prevention and control. 
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Figure 27: Tree map with semi-quantitative assessment of key NCD risk factors indicators in governorates of Oman, 2017. Lighter (green) 
colour indicates most favourable and darker (red) one the least favourable conditions. 
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9 Annex 
 

 

Table A-1 Knowledge, attitudes and behaviours towards salt consumption among participants in the 24-hour urinary excretion subsample 
in Oman, by sex, 2017 

Question  
Total  Men  

(n=193) 
Women 
(n=376) (n=569) 

  Estimate 

How often do you add salt or salty sauces to your food? 

Often/Always 28.1% 22.80% 30.8 % a 
Sometimes 21.3% 17.10% 23.40% 

Rarely/Never 50.6% 60.10% 45.80% 
How often is salt, salty seasoning or salty sauces added in cooking or preparing food at 
home? ‡  

Often/Always 47.0% 44.80% 48.1 % b 
Sometimes 16.5% 12.50% 18.6% 

Rarely/Never 36.5% 42.70% 33.3% 

How often do you eat processed food? ‡  

Often/Always 22.3% 22.80% 22.1% 
Sometimes 38.3% 35.80% 39.5% 

Rarely/Never 39.4% 41.40% 38.4% 
How much salt or salty sauces do you think 
you consume? ‡        

Too much/Far too much 6.9% 7.8% 6.4% 
Just the right amount 66.8% 61.3% 69.7% 

Too little/Far too little 26.3% 30.9% 23.9% 
Do you think that too much salt or salty 
sauces could cause a serious health problem? 
‡  

      

Yes 89.1% 90.1% 88.6% 
No 10.9% 9.9% 11.4% 

Results are percentages ap=0.005; bp=0.04 vs. men. ‡ reduced numbers due to missing values 
    Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
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Table A-2 Food-frequency questionnaire on fruit and vegetable consumption among participants in the 24-hour urinary excretion 
subsample in Oman, by sex, 2017 

Question  
Total  Men 

(n=193) 
Women 
(n=376) (n=569) 

  Estimate 

In a typical week, on how many days do you eat fruit? ‡  

< 5  32.00% 40.40% 27.7 %b 

> 5  68.00% 59.60% 72.30% 

How many servings of fruit do you eat on one of those days? ‡  

<3  45.50% 41.80% 47.20% 

>3  54.50% 58.20% 52.80% 

In a typical week, on how many days do you eat vegetables? ‡  

< 5  24.10% 24.90% 23.70% 

> 5 75.90% 75.10% 76.30% 

How many servings of vegetables do you eat on one of those days? ‡  

<3 59.90% 65.90% 56.9 %c 

>3 40.10% 34.10% 43.10% 

What type of oil or fat is most often used for meal preparation in your household? ‡  

Vegetable oil 90.80% 91.10% 90.70% 

Other (lard, suet, butter, ghee) 9.00% 8.90% 9.00% 

None used 0.20% 0 0.30% 

On average, how many meals per week do you eat that were not prepared at home? ‡  

0 45.80% 32.10% 52.8 %a 

>1 54.20% 67.90% 47.20% 
Results are percentages ap<0.0001; bp=0.002; cp=0.04 vs. men. ‡ reduced numbers due to missing values 
Source: CSR, Ministry of Health. Oman STEPS survey, 2017 
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National Noncommunicable Disease Survey Risk Factor Surveillance 

<SULTANATE OF OMAN > 

Individual Questionnaire 

Survey Information 

 

Location and Date Response Code 

 Governorate 
└─┴─┘ 

I1 

Wilayat 
└─┴─┘ 

X1 

Household ID/Family card number 
└─┴─┴──┴─┘─┘ 

X2 

Person number from household roster (Y5 in HH ) 
─┴─┘ 

X3 

Interviewer ID 
└─┴─┴─┘ 

I3 

Date of completion of the instrument 

 

└─┴─┘ └─┴─┘ └─┴─┴─┴─┘ 

dd             mm             year 

I4 

 
 

CONSENT1. CHECK THE AGE OF SELECTED RESPONDENT  

15-17 ...........................................................................  1 → GO TO CONSENT2 

18 OR OLDER ............................................................  2 → GO TO CONSENT4 

CONSENT2. Before starting the interview, I need to obtain consent from a parent or guardian of [NAME OF RESPONDENT] and from [NAME OF RESPONDENT].  

CONSENT3. [READ THE FOLLOWING TO THE PARENT/GUARDIAN AND SELECTED RESPONDENT (IF AVAILABLE):] 
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I am working with the Ministry of Health. This institution is collecting information about NCDs in Oman. This information will be used for public health 

purposes by the Ministry of Health. Your household and [NAME OF RESPONDENT] have been selected at random. [NAME OF RESPONDENT] responses are very 

important to us and the community, as these answers will represent many other persons. 

 

The interview will last around 45 minutes. [NAME OF RESPONDENT] participation in this survey is entirely voluntary. The information that [NAME OF 

RESPONDENT] will provide will be kept strictly confidential and [NAME OF RESPONDENT] will not be identified by his/her responses. Personal information will 

not be shared with anyone else, not even other family members including you. [NAME OF RESPONDENT] can withdraw from the study at any time, and may refuse 

to answer any question. 

 

We will leave the necessary contact information with you. If you have any questions about this survey, you can contact the telephone numbers listed. 

 

If you agree with [NAME OF RESPONDENT]’s participation in this survey, we will conduct a private interview with him/her. 

 

Do you agree with [NAME OF RESPONDENT]’s participation?   

YES ...........  1 → GO TO I6 

NO ............  2 → END INTERVIEW 

Informant very sick/mentally disorder   3 → END INTERVIEW 
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CONSENT4. [READ TO THE SELECTED RESPONDENT:] 

 

I am working with the Ministry of Health. This institution is collecting information about NCDs in Oman. This information will be used for public health 

purposes by the Ministry of Health. 

 

Your household and you have been selected at random. Your responses are very important to us and the community, as these answers will represent many other 

persons. The interview will last around 45 minutes. Your participation in this survey is entirely voluntary. The information that you will provide us will be kept 

strictly confidential, and you will not be identified by your responses. Personal information will not be shared with anyone else, not even other family members. You 

can withdraw from the study at any time, and may refuse to answer any question. 

 

We will leave the necessary contact information with you. If you have any questions about this survey, you can contact the telephone numbers listed. 

 

{FILL IF CONSENT4=2: Your parent/guardian has given his/her permission for you to participate in this study} 

 

If you agree to participate, we will conduct a private interview with you.  

CONSENT5. [ASK SELECTED RESPONDENT:] Do you agree to participate? 
 

YES ...........  1 → PROCEED WITH INTERVIEW 

NO ............  2 → END INTERVIEW 

Informant very sick/mentally disorder   3 → END INTERVIEW 

 

Consent, Interview Language and Name Response Code 

Consent has been read and obtained 
Yes 1 

I5 
No 2       If NO, END 

Interview Language [Insert Language] 

Arabic 1 

I6 

English 2 

Hindi 3 

Other 4 

(A)Time of START interview (24-hour clock) 

(B)Time of END interview    (24 hour clock) 

 

└─┴─┘: └─┴─┘ 

hrs                mins 

 

└─┴─┘: └─┴─┘ 

hrs                mins 

I7 

Family Surname 
 

I8 
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First Name  I9 

Contact phone number where possible  I10 

 

Step 1   Demographic Information 

 

CORE: Demographic Information 

Question Response Code 

What is your nationality? 
Omani 

Non Omani 

1 

2 
X11 

Sex (Record Male / Female as observed) 
Male 1 

C1 

Female 2 

What is your date of birth?     

 
Don't Know 77 77 7777 

 

└─┴─┘ └─┴─┘ └─┴─┴─┴─┘ If known, Go to C4 

dd              mm                year 

C2 

How old are you?  Years 
 

└─┴─┘ 
C3 

In total, how many years have you spent at school and in full-time study (excluding 
pre-school)? 

Years 
└─┴─┘ 

C4 

 

EXPANDED: Demographic Information 

What is the highest level of education you have completed? 

 

 

 

[INSERT COUNTRY-SPECIFIC CATEGORIES] 

NO FORMAL SCHOOLING………………………………………….  1 

C5 

LESS THAN PRIMARY SCHOOL COMPLETED………………..  2  

PRIMARY SCHOOL COMPLETED………………………………..  3 

LESS THAN PREPERATORY SCHOOL COMPLETED………..                                                4 

PREPARATORY SCHOOL COMPLETED………………………..   5 

LESS THAN SECONDARY SCHOOL COMPLETED…………….  6 

SECONDARY SCHOOL COMPLETED……………………………  7 

LESS THAN (COLLEGE/UNIVERSITY  ( COMPLETED……………  8 
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)COLLEGE/UNIVERSITY( COMPLETED………………………….. 
POST GRADUATE DEGREE COMPLETED……..   
DON’T KNOW……………………………………………………   
REFUSED……………………………………………………….. 

 9 

 10 

 77 

 99 
 

What is your marital status? 

Never married 1 go to C8 

C7 

Currently married 2 

Separated 3 

Divorced 4 

Widowed 5 

Refused 99 go to C8 

 

Is there a blood relation between you and your spouse / husband? 
Yes                                                                                                                     1 

No                                                                                                                       2  go to C8 
 X13 

What is the degree of relation between you and your spouse / husband? 

 

First cousin                                                                                                         1 

Other relation                                                                                                      2 

No relation                                                                                                          3 

 

 

 

 

 

 X14 

 

Which of the following best describes your main work status over the past 12 
months? 

 

 

 

 

 

Government employee 1 

C8 

Non-government employee 2 

Self-employed 3 

Student 4 

Housewife/Homemaker 5 

Retired 6 

Unemployed (able to work) 7 

Unemployed (unable to work) 

Work in the medical field 

Don’t know 

8 

9 

77 

Refused 99 
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EXPANDED: Demographic Information, Continued 

Question Response Code 

Taking the past year, can you tell me what the average earnings 
of the household have been? 

(RECORD ONLY ONE, NOT ALL 3) 

 

Per week └─┴─┴─┴─┴─┴─┴─┘    Go to T1 C10a 

OR per month └─┴─┴─┴─┴─┴─┴─┘    Go to T1 C10b 

OR per year └─┴─┴─┴─┴─┴─┴─┘    Go to T1 C10c 

Refused 88 C10d 

If you don’t know the amount, can you give an estimate of the 
monthly household income if I read some options to you? Is it  

[Omani Riyal] 

 

(READ OPTIONS) 

 

  Less than 500              

500 – 749 

0 

1 

C11 

   750 – 999 2 

  1000 -1499 3 

   1500 – 1999 4 

    2000 + 5 

     Don't Know 77 

    Refused 99 

 

Oral Measurements 

                              Step survey questions 

CORE:  Tobacco Use 

Now I am going to ask you some questions about tobacco use. 

Question Response Code 

Do you currently smoke any tobacco products, such as cigarettes, 
cigars or pipes? 

(USE SHOWCARD) 

Yes 1 
T1 

No 2      If No,  go to T8 

Do you currently smoke tobacco products daily? 

Definition: Daily means smoking at least one tobacco 
product every day or nearly every day over a period of a 
month or more 

Yes 1 

T2 

No 2 

How old were you when you first started smoking? 
Age (years)  └─┴─┘  If Known, go to T5a/T5aw 

Don’t know  77 

T3 
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Do you remember how long ago it was? 

 

(RECORD ONLY 1, NOT ALL 3) 

 

Don’t know 77 

In Years 
└─┴─┘ If Known, go to T5a/T5aw 

T4a 

OR       in Months 
└─┴─┘ If Known, go to T5a/T5aw 

T4b 

 
OR        in Weeks └─┴─┘ 

T4c 

Put  “0” in daily/weekly if he/she don’t smoke product 

On average, how many of the following products do you smoke 
each day/week? 

 

(IF LESS THAN DAILY, RECORD WEEKLY) 

 

(RECORD FOR EACH TYPE, USE SHOWCARD) 

 

Don’t Know  7777 

                          DAILY↓                 WEEKLY↓ 

Manufactured 
cigarettes └─┴─┴─┴─┘└─┴─┴─┴─┘ 

T5a/T5aw 

Hand-rolled 
cigarettes └─┴─┴─┴─┘└─┴─┴─┴─┘ 

T5b/T5bw 

Pipes full of 
tobacco └─┴─┴─┴─┘└─┴─┴─┴─┘ 

T5c/T5cw 

Cigars, cheroots, 
cigarillos └─┴─┴─┴─┘└─┴─┴─┴─┘ 

T5d/T5dw 

Number of Shisha 
sessions └─┴─┴─┴─┘└─┴─┴─┴─┘ 

T5e/T5ew 

Other 

 

└─┴─┴─┴─┘└─┴─┴─┴─┘                                                          
If Other, go to T5other, else go to next question 

T5f/T5fw 

Other (please 
specify): └─┴─┴─┴─┴─┴─┘ 

T5other/ 

T5otherw 

 

Question Response  Code 

What brand did you buy the last time you purchased cigarettes for 
yourself? 

 

SELECT ONE OPTION ONLY 

Marlboro ...............................................  1  

Parliament one .....................................  
2 

Virginia Slims…………………………………...  3 

Merit…………………………………..……………  4 

L&M………………………………..……………….  5 

Dunhill…………………………………………….  6 

Kent…………………………………….………….  7 

Vogue………………………………….…………   8 

X15  
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Benson & Hedges……………….  9 

Rothmans………………………    10 

London…………………………    11 

John Player …………………….  12 

Davidoff…………………………. 13 

OTHER ............................................................. 
14 → X15a.  

REFUSED ......................................................... 
99 

Other brand (specify) ………………………………… X15a 

Were these cigarettes labelled as light, mild, or low tar? 

LIGHT ...............................................  1  

MILD .................................................  2  

LOW TAR ..........................................  3  

NONE OF THE ABOVE .....................  4 

DON’T KNOW ...................................  7 

REFUSED ..........................................  9 

 

X16  

 

IF (T5e>0 or T5w>0), go to X17 else go to T6 

I would now like to ask you some questions about smoking 
Sheesha/argeela. 

 

The last time you smoked sheesha/argeela, how long did you participate 
in the sheesha/argeela smoking session?  

 

 Hours 

  
 

 

                 minutes   X17  

How old were you when you first started smoking sheesha/argeela? 
Age (years)  └─┴─┘  If Known, go to T5a/T5aw 

Don’t know  77 

X18  
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Do you remember how long ago it was? 

 

(RECORD ONLY 1, NOT ALL 3) 

 

Don’t know 77 

In Years  └─┴─┘ If Known, go to X20  Don’t know 77 X19a  

In Months  └─┴─┘ If Known, go to X20  Don’t know 77 X19b  

In Weeks  └─┴─┘ Don’t know 77 X19c  

 

Question Response Code 

   

The last time you smoked a sheesha/argeela, about how many rocks 
were smoked while you were participating in the session? 

LESS THAN 1 ........................  0 

1 .............................................  1 

2 ............................................  2 

3 ............................................  3 

4 ............................................  4 

5 OR MORE ..........................  5 

DON’T KNOW ......................  7 

REFUSED .............................  9 

 

X20  

The last time you smoked sheesha/argeela, where did you smoke it? HOME ...................................  1 

SHEESHA CAFE ...................  2 

BAR/NIGHT CLUB ..............  3 

RESTAURANT ......................  4 

OTHER .................................  5 → X21a. Specify other 
place:_______________________________ 

DON’T KNOW ......................  7 

REFUSED .............................  9 

 

X21  
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The last time you smoked sheesha/argeela, did you smoke it with 
flavoured tobacco, unflavoured tobacco,  
or both? 

FLAVORED ...........................  1 

UNFLAVORED .....................  2 

BOTH ....................................  3 

DON’T KNOW ......................  7 

REFUSED .............................  9 

 

X22  

The last time you smoked sheesha/argeela, was the water in the 
sheesha/argeela tank mixed with other substances? 

 

YES........................................  1 

NO .........................................  2 

DON’T KNOW ......................  7 

REFUSED .............................  9 

 

X23  

On average, How much do you think you spend in a month on 
sheesha/argeela? 

 

   amount                             R.O. 
 

  X24  

During the past 12 months, have you tried to stop smoking?  
Yes     1 

                            No     2      if no go to X26 
T6 

 

Question Response Code 

Did you use any of the following to try to stop smoking tobacco in 
the past 12 months?  

 

“Multiple answers are allowed” 

 

 

                                                                                YES        NO      REFUSED 

 

a. Try to quit without assistance                     1            2               9 
b. Nicotine replacement therapy,                    1            2               9 

such as the patch or gum?  
c. Switching to smokeless tobacco?                1           2              9 
d. Switching to e-cigarettes?                           1           2              9 
e. Anything else?                                            1           2              9                  

X25  

 

During any visit to a doctor or health care provider in the past 12 
months, were you asked if you smoke tobacco? 

Yes        1             

No          2 

Refused 9  

X26 

 

During any visit to a doctor or other health worker in the past 12 
months, were you advised to quit smoking tobacco? 

Yes 1     If T2=Yes, go to T12; if T2=No, go to T9 
T7 

No 2     If T2=Yes, go to T12; if T2=No, go to T9 
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No visit during 
the past 12 

months 
3     If T2=Yes, go to T12; if T2=No, go to T9 

In the past, did you ever smoke any tobacco products?  (USE 
SHOWCARD) 

Yes 1 
T8 

No 2      If No,  go to T12 

In the past, did you ever smoke daily? 
Yes 1  If T1=Yes, go to T12, else go to T10 

T9 

No 2  If T1=Yes, go to T12, else go to T10 

How old were you when you stopped smoking? 
Age (years) 

└─┴─┘ If Known, go to X28 
T10 

Don’t Know  77 

How long ago did you stop smoking? 

 

(RECORD ONLY 1, NOT ALL 3) 

 

Don’t Know  77 

Years ago 
└─┴─┘ If Known, go to X28 

T11a 

OR       Months ago 
└─┴─┘ If Known, go to X28 

T11b 

OR        Weeks ago 
└─┴─┘  

T11c 

I would now like to ask you some questions about smoking 
Sheesha/argeela In the *past*, have you smoked a 
Sheesha/argeela on a daily basis, less than daily, or not at all? 

 

[IF RESPONDENT HAS DONE BOTH “DAILY” AND “LESS 
THAN DAILY” IN THE PAST,  
CHECK “DAILY”] 

DAILY ............................................. 1 

LESS THAN DAILY ........................ 2 

NOT AT ALL ................................... 3 → SKIP TO X31 

REFUSED ....................................... 9 → SKIP TO X31 

X28 

 

(I would now like to ask you some questions about smoking 
sheesha/argeela.) 

How old were you when you first started smoking 
Sheesha/argeela? 

[IF DON’T KNOW OR REFUSED, ENTER 99] 

  

 

 X29 

 

Question Response  Code  

 

[IF X29 = 99, ASK X30. OTHERWISE SKIP TO X31] 
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Read this to respondent: The next questions are about using smokeless tobacco, such as snuff, chewing tobacco (Suwaika), betel quid, snus, pan masala, pan supari, tinbak, 
gudka,neshooq Smokeless tobacco is tobacco that is not smoked, but is sniffed through the nose, held in the mouth, or chewed. 

Question Response  Code  

Do you currently use any smokeless tobacco products such as 
[snuff, chewing tobacco, betel]? (USE SHOWCARD)  

 

Yes 1 

T12 No 2       If No, go to T15 

Do you currently use smokeless tobacco products daily?  

Definition: Daily means using smokeless tobacco at least one time 
every day or nearly every day over a period of a month or more 

Yes 1  

T13 
No 2       If No, go to T14aw      

On average, how many times a day/week do you use …. 

 

(IF LESS THAN DAILY, RECORD WEEKLY) 

 

(RECORD FOR EACH TYPE, USE SHOWCARD) 

 

Don’t Know  7777 

                          DAILY↓                 WEEKLY↓ 

Snuff, by mouth 
└─┴─┴─┴─┘└─┴─┴─┴─┘ 

T14a/ 

T14aw 

Snuff, by nose 
└─┴─┴─┴─┘└─┴─┴─┴─┘ 

T14b/ 

T14bw 

Chewing tobacco 
└─┴─┴─┴─┘└─┴─┴─┴─┘ 

T14c/ 

T14cw 

Betel, quid with tobacco 
└─┴─┴─┴─┘└─┴─┴─┴─┘ 

T14d/ 

T14dw 

Other 

  

└─┴─┴─┴─┘└─┴─┴─┴─┘                                                          
If Other, go to T14other  else go to X32 

T14e/ 

T14ew 

How many years ago did you first start smoking sheesha/argeela? 
(RECORD ONLY 1, NOT ALL 3) 

  In Years       └─┴─┘   [IF REFUSED, ENTER 99]  If Known, go to X31   Don’t 
know 77 

X30a 

 
In Months  └─┴─┘ If Known, go to X31 
Don’t know 77  

X30b 

In Weeks      └─┴─┘ Don’t know 77                                                                                 
X30c 

Did you use any of the following to try to quit smoking tobacco? 
Multiple answer allowed  

                                                                      YES        NO  REFUSED 

 

a. Try to quit without assistance                     1            2               9 
b. Nicotine replacement therapy,                    1            2               9 

such as the patch or gum?  
c. Switching to smokeless tobacco?                1           2              9 
d. Switching to e-cigarettes?                           1           2              9 
e. Anything else?                                            1           2              9                  

X31  
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Other (please specify): 
└─┴─┴─┴─┴─┴─┘ 

 

T14other/ 

T14otherw 

How old were you when you first started using smokeless 
tobacco daily? 

  

 [IF DON’T KNOW OR REFUSED, ENTER 99] If Known, go to X34 

X32 

 

How many years ago did you first start using smokeless 
tobacco daily? 

[IF REFUSED, ENTER 99]     If Known, go to X34 

  

 

X33 

 

 OR       in Months └─┴─┘ If Known, go to X34 X33a 

Do you remember how long ago it was? 

 

Don’t know 77 

 
OR        in Weeks 

└─┴─┘ 

X33b 

On average, How much do you think you spend in a month 
on smokeless tobacco products? 

amount         R.O. 

 

  X34 

 

Where do you get smokeless tobacco products from: 

Nearby shops 1 

Friends           2 

Other              3 

Refused          9 

                              if T13=No, go to T16, else go to X36 

X35 

 

In the past, did you ever use smokeless tobacco products such as 
[snuff, chewing tobacco, or betel]? 

Yes 1   T15 

 

 

 

 

 

 

 

 

 No 2     If No go to X39 

In the past, did you ever use smokeless tobacco products such as 
[snuff, chewing tobacco, or betel] daily? 

Yes 1   

T16 
No 2 
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How long has it been since you stopped using smokeless tobacco? 

  

[ONLY INTERESTED IN WHEN RESPONDENT STOPPED USING 
SMOKELESS TOBACCO REGULARLY — DO NOT INCLUDE 
RARE INSTANCES OF USING SMOKELESS TOBACCO 

 

ENTER UNIT ON THIS SCREEN AND NUMBER ON NEXT 
SCREEN] 

 

YEARS ............................................  1  

MONTHS .......................................  2  

WEEKS ...........................................  3  

DAYS ..............................................  4  

LESS THAN 1 DAY .........................  5  

DON’T KNOW ................................  7 → SKIP TO X39 

REFUSED ......................................  9 → SKIP TO X39 

 

X36  

 

[ENTER NUMBER OF (YEARS/MONTHS/WEEKS/DAYS)] 
 

   

X37 

 

[IF X37 < 1 YEAR (< 12 MONTHS), THEN CONTINUE. OTHERWISE SKIP TO X39.] 

Question Response Code 

During the past 12 months, did you use any of the following to try to 
stop using smokeless tobacco? 

                                                                     YES        NO    REFUSED 

 

a. Try to quit without assistance                     1            2               9 
b. Nicotine replacement therapy,                    1            2               9 

such as the patch or gum?  
c. Switching to smokeless tobacco?                1           2              9 
d. Switching to e-cigarettes?                           1           2              9 
e. Anything else?                                            1           2              9        
e1. If anything else please  specify    …………………….           

X38  

Electronic cigarettes include any product that uses batteries or other 
methods to produce a vapor which contains nicotine. They have various 
other names such as e-cigarette, vape-pen, e-sheesha/argeela, e-pipes. 

 

Before today, have you ever heard of electronic cigarettes? 

 

YES .................................................  1 

NO ..................................................  2 → SKIP TO T17 

REFUSED ......................................  9 → SKIP TO T17 

 

X39  

Do you *currently* use electronic cigarettes on a daily basis, less than 
daily, or not at all? 

DAILY ............................................  1  

LESS THAN DAILY ........................  2 

NOT AT ALL ..................................  3 → SKIP TO X43 

REFUSED ......................................  9 → SKIP TO X43 

 

X40  

How old were you when you first started using electronic cigarettes? └─┴─┘ In Years X41 

Do you remember how long ago it was? (Record only 1, Not all 3)  X42  
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 In years  └─┴─┘ 

In months└─┴─┘ 

In weeks└─┴─┘ 

 

Have you ever, *even once*, used an electronic cigarette? YES .................................................  1  

NO ..................................................  2 → SKIP TO T17 

REFUSED ......................................  9 →SKIP TO T17 

 

X43  

Where would you be able to get e-cigarettes from? Purchased in Oman …………..  1 

Brought from abroad………….  2 

Ordered online…………………  3 

Others……………………………  4 

I don’t know…………………….  7 

Refused…………………………  9 

 

X44  

How much do you think you spend in a month on e-cigarettes? Amount    R.O X45  

 

During the past 30 days, did someone smoke in your home? 

This only includes enclosed areas of the home- the 
respondent should not include areas outside of the 
home including patios, porches, etc. that are not fully 
enclosed 

Yes 1   

T17 

No 2 

 

During the past 30 days, did someone smoke in closed areas in 
your workplace (in the building, in a work area or a specific 
office)? 

Yes 1   

T18 No 2 

Don't work in a closed area 3 
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Did anyone smoke inside of any government buildings or 
government offices that you visited in the past 30 days? 

 

YES ........................................  1 

NO .........................................  2 

             DON’T KNOW ..............................  7 

             Not visit any government  

             building in the past 30 days     8 

REFUSED .............................  9 

 

X46  

Did anyone smoke inside of any health care facilities that you 
visited in the past 30 days? 

YES ........................................  1 

NO .........................................  2 

DON’T KNOW .......................  7 

Not visit any health care facilities in the past 30 days     8 

REFUSED .............................  9 

 

X47  

Did anyone smoke inside of any restaurants that you visited in 
the past 30 days? 

YES ........................................  1 

NO .........................................  2 

DON’T KNOW .......................  7 

Not visit any restaurants in the past 30 days     8 

REFUSED .............................  9 

 

X48  

Did anyone smoke inside of any public transportation that you 
used in the past 30 days? 

YES ........................................  1 

NO .........................................  2 

DON’T KNOW .......................  7 

Not use any public transportation in the past 30 days     8 

REFUSED .............................  9 

 

X49  

Did anyone smoke inside of any schools that you visited in the 
past 30 days? 

YES ........................................  1 

NO .........................................  2 

DON’T KNOW .......................  7 

Not visit any schools in the past 30 days     8 

REFUSED .............................  9 

X50  

 

Question Response Code 

Did anyone smoke inside of any non-smoking designated areas 
in these universities/colleges/institutes that you visited in the 
past 30 days? 

YES .......................................  1 

NO ........................................  2 

DON’T KNOW ......................  7 

Not visit any universities/colleges/institutes in the past 30 days     8 

REFUSED .............................  9 

 

X51  
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Did anyone smoke outside the smoking designated areas of 
these private workplaces you visited in the past 30 days? 

YES .......................................  1 

NO ........................................  2 

DON’T KNOW ......................  7 

Not visit any private workplaces in the past 30 days     8 

REFUSED .............................  9 

 

X52  

Did anyone smoke inside of any bars or night clubs that you 
visited in the past 30 days? 

YES .......................................  1 

NO ........................................  2 

DON’T KNOW ......................  7 

Not visit any bars or night clubs in the past 30 days     8 

REFUSED .............................  9 

 

X53  

Did anyone smoke outside the smoking designated areas in 
cafes, coffee shops, or tea houses that you visited in the past 30 
days? 

YES .......................................  1 

NO ........................................  2 

DON’T KNOW ......................  7 

Not visit any cafes, coffee shops, or tea houses in the past 30 days     8 

REFUSED .............................  9 

 

X54  

Did anyone smoke outside the smoking designated areas of any 
airports that you visited in the past 30 days? 

YES .......................................  1 

NO ........................................  2  

DON’T KNOW ......................  7  

Not visit any airports in the past 30 days     8 

REFUSED .............................  9           

 

X55  

For each of the following indoor public areas, please tell me if 
you support the law that prohibits smoking in these areas 

 SHOULD BE 
ALLOWED        

SHOULD 
NOT BE        
ALLOWED 

DON’T   KNOW                 
REFUSED 

 

X56 

  

a.  
Workplac
es? 

1 2 7 9 

b. Restaura
nts and 
cafes that 
offer 
shisha 

1 2 7 9 

c. Restaura
nts 

1 2 7 9 

d. Bars 1 2 7 9 
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e. Private 
transport
ation in 
the case 
of 
children 
aged less 
than 12 
years old 

1 2 7 9 

 

Question Response Code 

In your opinion, how far should coffee shops serving 
shisha/water pipe be from residential areas 

Less than 100 m …………………………. 1 

100m-500m………………………………. 2 

501 m-1000m……………………………... 3 

More than 1000m…………………………... 4 

I don’t know ……………………………… 7 

Refused…………………………………… 9 

 

X57  

For each of the following public places, please 
tell me if you think smoking should or 
should not be allowed in *outdoor areas*. 

 SHOULD BE 
ALLOWED 

SHOULD NOT 
BE ALLOWED 

DON’T   
KNOW 

REFUSED 

X58a – 
X58e 

  

a. Public 
parks? 

1 2 7 9 

b. Beaches? 1 2 7 9 

c. Traditional 
Markets? 

1 2 7 9 

d. Car parks? 1 2 7 9 

e. Stadiums? 1 2 7 9 

 

Tobacco Policy  

You have been asked questions on tobacco consumption before. The next questions ask about tobacco control policies.  They include questions on your exposure to the 
media and advertisement, on cigarette promotions, health warnings and cigarette purchases. 

Question Response Code 

During the past 30 days, have you noticed information about the 
dangers of smoking cigarettes or that encourages quitting through the 
following media? 

 (RECORD FOR EACH) 

  

Newspapers or magazines 

Yes 

 

1 

TP1a No 2 

Don't know 77 
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Television 

Yes 

 

1 

TP1b No 2 

Don't know 77 

Radio 
Yes 

 

1 

No 2 

Don't know 77 
 

 TP1c 

During the past 30 days, have you noticed information about the 
dangers of smoking Sheesha/argeela or that encourages quitting 
through the following media? 

 (RECORD FOR EACH) 

  TTP8 

Newspapers or magazines 

Yes                          1 

No                             2 

Don't know 77 

TTP8a 

Television 

Yes                          1 

No                             2 

Don't know 77 

 TTP8b 

Radio 

Yes                          1 

No                             2 

Don't know 77 

 TTP8c 

In the last 30 days, did you watch any TV shows, series or films 
containing cigarette smoking             scenes? 

YES .................................................  1 

NO ..................................................  2  

DON’T KNOW….......……….  7  

REFUSED ......................................  9  

 

X59  

During the past 30 days, have you noticed any advertisements or 
signs promoting cigarettes in stores where cigarettes are sold? 

 

Yes 

 

1 

No 2 

Don't know 77 
 

 TP2 

During the past 30 days, have you noticed any advertisements or 
signs promoting sheesha/argeela in stores where cigarettes are sold? 

Yes 

 

1 

No 2 

Don't know 77 
 

 TTP9X 
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During the past 30 days, have you noticed any of the following 
types of cigarette promotions? 

 (RECORD FOR EACH) 

  

Free samples of cigarettes 
Yes 

 

1 
TP3a No 2 

Don't know 77 

Cigarettes at sale prices 
Yes 

 

1 
TP3b No 2 

Don't know 77 

Coupons for cigarettes 
Yes 

 

1 
TP3c No 2 

Don't know 77 

Free gifts or special discount offers on other products when 
buying cigarettes 

Yes 

 

1 
TP3d No 2 

Don't know 77 

Clothing or other items with a cigarette brand name or logo 
Yes 

 

1 
TP3e No 2 

Don't know 77 

Cigarette promotions in the mail/e-mail 
Yes 

 

1 
TP3f No 2 

Don't know 77 

During the past 30 days, have you noticed any of the 
following types of sheesha/argeela promotions? 

 (RECORD FOR EACH) 

  TTP11 

Free samples of sheesha/argeela 

Yes  1 

No  2 

Don't know 77 

 

 

 

 TTP11a 

Sheesha/argeela at sale prices 

Yes  1 

No  2 

Don't know 77 

 TTP11b 

Coupons for sheesha/argeela 

Yes  1 

No  2 

Don't know 77 

 TTP11c 

Free gifts or special discount offers on other products when 
buying sheesha/argeela  

Yes  1 

No  2 

Don't know 77 

 TTP11d 
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Clothing or other items with a sheesha/argeela brand name or 
logo 

Yes  1 

No  2 

Don't know 77 

 TTP11e 

Sheesha/argeela promotions in the mail/e-mail 
Yes  1 

No  2 

Don't know 77 

 TTP11f 

 

The next questions TP4 – TP7 are administered to current smokers only.(T1=1 or 2) 

During the past 30 days, did you notice any health warnings on 
cigarette packages? 

Yes  1 

TP4 

No 2   If no, go to TP6 

Did not see any cigarette packages 
3   If "did not see any cigarette packages", go to 

TP6         

Don't know 77 If Don't know,  go to TP6 

During the past 30 days, have warning labels on cigarette 
packages led you to think about quitting? 

Yes 

 

1 

TP5 
No 2 

Don't know 77 

The last time you bought manufactured cigarettes for yourself, 
how many cigarettes did you buy in total? 

Number of cigarettes 
└─┴─┴─┴─┘                   

 
TP6 Don't know or Don't smoke or purchase 

manuf. cigarettes   7777 

In total, how much money did you pay for this purchase? 

(DIGITS TO BE ADAPTED TO COUNTRY NEEDS) 

Amount    └─┴─┴─┴─┘ 

                                         Don’t know           7777 

                                         Refused               8888 

TP7 

QUESTION X60. [ ADMINISTER TO CURRENT CIGARETTE SMOKERS (IF T1=1 OR 2 AND T5a/OT3>0). ELSE GO TO X61.] 

 

Based on your experience of smoking, do you think that your 
current brand might be a little less harmful, is no different, or 
might be a little more harmful, compared to other cigarettes? 

A LITTLE LESS HARMFUL .............................  1   

NO DIFFERENT ...............................................  2  

A LITTLE MORE HARMFUL ...........................  3  

DON’T KNOW ..................................................  7 

REFUSED .........................................................  9 

 

X60  
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Do you think that colors of a cigarette package *could* be an 
indicator of harmfulness of cigarettes? 

YES .......................................  1 

NO ........................................  2 

DON’T KNOW ......................  7 

REFUSED .............................  9 

 

X61  

Based on what you know or believe, is smoking sheesha/argeela 
less harmful, no different, or more harmful compared to smoking 
cigarettes? 

             LESS HARMFULL…………..  1 

             NO DIFFERENT…………      2 

             MORE HARMFUL……….      3 

             DON’T KNOW                        7       

             REFUSED                              9              

 

X62  

Would you favor or oppose increasing taxes on tobacco products? 

FAVOR .........................  1 →  

OPPOSE .......................  2 →  

DON’T KNOW .............  7 

REFUSED ....................  9 

X63  

 

               CORE:  Alcohol Consumption 

The next questions ask about the consumption of alcohol. 

Question Response Code 

Have you ever consumed any alcohol such as beer, wine, spirits or [add other local 
examples]? 

(USE SHOWCARD OR SHOW EXAMPLES) 

Yes 1 

A1 

No 2    If No, go to A16 

Have you consumed any alcohol within the past 12 months? 
Yes 1    If Yes, go to A4 

A2 
No 2 

Have you stopped drinking due to health reasons, such as a negative impact on your 
health or on the advice of your doctor or other health worker? 

Yes 1    If Yes, go to A16 
A3 

No 2    If No, go to A16 

During the past 12 months, how frequently have you had at least one standard 
alcoholic drink? 

 

(READ RESPONSES, USE SHOWCARD) 

Daily 1 

A4 
5-6 days per week 2 

3-4 days per week 3 

1-2 days per week 4 
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1-3 days per month 5 

Less than once a month 6 

Have you consumed any alcohol within the past 30 days? 

Yes 1 
A5 

No 2    If No, go to A13 

During the past 30 days, on how many occasions did you have at least one standard 
alcoholic drink? 

Number  

Don't know 77 └─┴─┘ 
A6 

During the past 30 days, when you drank alcohol, how many standard drinks on 
average did you have during one drinking occasion? 

(USE SHOWCARD) 

Number  

Don't know 77 
└─┴─┘ 

A7 

During the past 30 days, what was the largest number of standard drinks you had 
on a single occasion, counting all types of alcoholic drinks together? 

Largest number 

Don't Know 77 
└─┴─┘ 

A8 

During the past 30 days, how many times did you have  

six or more standard drinks in a single drinking occasion? 
Number of times 
Don't Know 77 

└─┴─┘ 

A9 

During each of the past 7 days, how many standard drinks did you have each day? 

 

(USE SHOWCARD) 

 

 

Don't Know 77 

Monday 
└─┴─┘ 

A10a 

Tuesday 
└─┴─┘ 

A10b 

Wednesday 
└─┴─┘ 

A10c 

Thursday 
└─┴─┘ 

A10d 

Friday 
└─┴─┘ 

A10e 

Saturday 
└─┴─┘ 

A10f 

Sunday 
└─┴─┘ 

A10g 

 

CORE:  Alcohol Consumption, continued  

I have just asked you about your consumption of alcohol during the past 7 days. The questions were about alcohol in general, while the next questions refer to your consumption of 
homebrewed alcohol, alcohol brought over the border/from another country, any alcohol not intended for drinking or other untaxed alcohol. Please only think about these types of 
alcohol when answering the next questions. 
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Question Response Code 

During the past 7 days, did you consume any homebrewed alcohol, 
any alcohol brought over the border/from another country, any 
alcohol not intended for drinking or other untaxed alcohol? 

 (USE SHOWCARD) 

 

Yes 1 

A11 

No 2    If No, go to D1 

On average, how many standard drinks of the following did you 
consume during the past 7 days? 

 

[INSERT COUNTRY-SPECIFIC EXAMPLES] 

(USE SHOWCARD) 

 

Don't Know 77 

Homebrewed spirits, e.g. 
moonshine └─┴─┘ 

A12a 

Homebrewed beer or wine, e.g. 
beer, palm or fruit wine └─┴─┘ 

A12b 

Alcohol brought over the 
border/from another country └─┴─┘ 

A12c 

Alcohol not intended for drinking, 
e.g. alcohol-based medicines, 
perfumes, after shaves └─┴─┘ 

A12d 

Other untaxed alcohol in the 
country └─┴─┘ 

A12e 

 

 

CORE: Diet 

The next questions ask about the fruits and vegetables that you usually eat. I have a nutrition card here that shows you some examples of local fruits and vegetables. Each picture 
represents the size of a serving. As you answer these questions please think of a typical week in the last year. 

Question Response Code 

In a typical week, on how many days do you eat fruit? 

(USE SHOWCARD) 
Number of days 
Don't Know 77 └─┴─┘     If Zero days, go to  D3 

D1 

How many servings of fruit do you eat on one of those days?  (USE 
SHOWCARD) 

Number of servings 

Don't Know 77 └─┴─┘ 
D2 

In a typical week, on how many days do you eat vegetables?(USE 
SHOWCARD) 

Number of days 
Don't Know 77 └─┴─┘     If Zero days, go to  D5 

D3 

How many servings of vegetables do you eat on one of those days?  (USE 
SHOWCARD) 

Number of servings  

Don’t know 77 └─┴─┘ 
D4 
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Dietary salt 

With the next questions, we would like to learn more about salt in your diet. Dietary salt includes ordinary table salt, unrefined salt such as sea salt, iodized salt, salty 
stock cubes and powders, and salty sauces such as soya sauce or fish sauce (see show card). The following questions are on adding salt to the food right before you eat 
it, on how food is prepared in your home, on eating processed foods that are high in salt such as [insert country specific examples], and questions on controlling your 
salt intake. Please answer the questions even if you consider yourself to eat a diet low in salt. 

How often do you add salt or a salty sauce such as soya sauce to 
your food right before you eat it or as you are eating it? 

 

(SELECT ONLY ONE) 

 

(USE SHOWCARD) 

Always 1    

D5 

Often 2 

Sometimes    3 

Rarely 4 

Never 5 

Don't know 77 

How often is salt, salty seasoning or a salty sauce added in 
cooking or preparing foods in your household? 

Always 1    

D6 

Often 2 

Sometimes    3 

Rarely 4 

Never 5 

Don't know 77 

How often do you eat processed food high in salt?  By processed 
food high in salt, I mean foods that have been altered from their 
natural state, such as packaged salty snacks, canned salty food 
including pickles and preserves, salty food prepared at a fast food 
restaurant, cheese, bacon and processed meat [add country specific 
examples]. 

[INSERT EXAMPLES] 

(USE SHOWCARD) 

Always 1    

D7 

Often 2 

Sometimes    3 

Rarely 4 

Never 5 

Don't know 77 

How much salt or salty sauce do you think you consume? 

Far too much 1    

D8 

Too much 2 

Just the right amount    3 

Too little 4 

Far too little 5 

Don't know 77 

 

EXPANDED: Diet 

Question Response Code 
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How important to you is lowering the salt in your diet? 

Very important 1    

D9 
Somewhat important 2 

Not at all important  3 

Don't know 77 

Do you think that too much salt or salty sauce in your diet could cause 
a health problem? 

Yes 1    

D10 No 2 

Don't know 77 

Do you do any of the following on a regular basis to control your salt intake?           
(RECORD FOR EACH)  

Limit consumption of processed foods 
Yes 1 

D11a 
No 2 

Look at the salt or sodium content on food labels 
Yes 1 

D11b 
No 2 

Buy low salt/sodium alternatives 
Yes 1 

D11c 
No 2 

Use spices other than salt when cooking 
Yes 1 

D11d 
No 2 

Avoid eating foods prepared outside of a home 
Yes 1 

D11e 
No 2 

Do other things specifically to control your salt intake 
Yes 1    If Yes, go to D11other 

D11f 
No 2 

Other (please specify) 
└─┴─┴─┴─┴─┴─┴─┘ 

D11other 

The next questions ask about the oil or fat that is most often used for meal preparation in your household, and about meals that you eat outside a home. 

What type of oil or fat is most often used for meal preparation in 
your household? 

 

(USE SHOWCARD) 

(SELECT ONLY ONE) 

 

Vegetable oil 1 

D12 

Lard or suet 2 

Butter or ghee 3 

Margarine 4 

Other 5 If Other, go to D12 other 

None in particular 6 

None used 7 
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Don’t know 77 

Other 
 

└─┴─┴─┴─┴─┴─┴─┘ 
D12other 

On average, how many meals per week do you eat that were not 
prepared at a home? By meal, I mean breakfast, lunch and dinner. 

Number 

Don’t know 77 
└─┴─┘ 

D13 

 

 

 CORE:  Physical Activity 

Next I am going to ask you about the time you spend doing different types of physical activity in a typical week. Please answer these questions even if you do not 
consider yourself to be a physically active person.  

Think first about the time you spend doing work.  Think of work as the things that you have to do such as paid or unpaid work, study/training, household chores, 
harvesting food/crops, fishing or hunting for food, seeking employment. In answering the following questions 'vigorous-intensity activities' are activities that require 
hard physical effort and cause large increases in breathing or heart rate, 'moderate-intensity activities' are activities that require moderate physical effort and cause 
small increases in breathing or heart rate. 

Question Response Code 

Work 

Does your work involve vigorous-intensity activity that causes large 
increases in breathing or heart rate like [carrying or lifting heavy 
loads, digging or construction work]  for at least 10 minutes 
continuously?  

[INSERT EXAMPLES]  (USE SHOWCARD) 

Yes 1 

P1 

No 2     If No, go to P 4 

In a typical week, on how many days do you do vigorous-intensity 
activities as part of your work? Number of days 

└─┘ 
P2 

How much time do you spend doing vigorous-intensity activities at 
work on a typical day? Hours : minutes 

└─┴─┘: └─┴─┘ 

hrs                mins 

P3 
(a-b) 

Does your work involve moderate-intensity activity, that causes 
small increases in breathing or heart rate such as brisk walking [or 
carrying light loads]  for at least 10 minutes continuously?   

 [INSERT EXAMPLES]   (USE SHOWCARD) 

Yes 1 

P4 

No 2      If No, go to P 7 

In a typical week, on how many days do you do moderate-intensity 
activities as part of your work?  

Number of days 
└─┘ 

P5 

How much time do you spend doing moderate-intensity activities at 
work on a typical day? Hours : minutes 

└─┴─┘: └─┴─┘ 

P6 
(a-b) 
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hrs                mins 

Travel to and from places 

The next questions exclude the physical activities at work that you have already mentioned. 

Now I would like to ask you about the usual way you travel to and from places.  For example to work, for shopping, to market, to place of worship. [Insert other 
examples if needed] 

Do you walk or use a bicycle (pedal cycle) for at least 10 minutes 
continuously to get to and from places? 

Yes 1 
P7 

No 2      If No, go to P 10 

In a typical week, on how many days do you walk or bicycle for at 
least 10 minutes continuously to get to and from places? Number of days 

└─┘ 

P8 

How much time do you spend walking or bicycling for travel on a 
typical day?  Hours : minutes 

└─┴─┘: └─┴─┘ 

hrs               mins 

P9 
(a-b) 

 

CORE:  Physical Activity, Continued 

Question Response Code 

Recreational activities 

The next questions exclude the work and transport activities that you have already mentioned. 

Now I would like to ask you about sports, fitness and recreational activities (leisure), [Insert relevant terms]. 

Do you do any vigorous-intensity sports, fitness or recreational 
(leisure) activities that cause large increases in breathing or heart 
rate like [running or football]  for at least 10 minutes continuously?  

[INSERT EXAMPLES]   (USE SHOWCARD) 

Yes  1 

P10 

No 2      If No, go  to P 13 

In a typical week, on how many days do you do vigorous-intensity 
sports, fitness or recreational (leisure) activities? Number of days 

└─┘ 

P11 

How much time do you spend doing  vigorous-intensity sports, 
fitness or recreational activities on a typical day? Hours : minutes 

└─┴─┘: └─┴─┘ 

hrs                mins 

P12 

(a-b) 

Do you do any moderate-intensity sports, fitness or recreational 
(leisure) activities that cause a small increase in breathing or heart 
rate such as brisk walking, [cycling, swimming, volleyball] for at 

Yes  1 P13 
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least 10 minutes continuously? 

 [INSERT EXAMPLES]   (USE SHOWCARD) 
No 2      If No, go to P16 

In a typical week, on how many days do you do moderate-intensity 
sports, fitness or recreational (leisure) activities? Number of days  

└─┘ 

P14 

How much time do you spend doing moderate-intensity sports, 
fitness or recreational (leisure) activities on a typical day? Hours : minutes 

└─┴─┘: └─┴─┘ 

hrs                mins 

P15 
(a-b) 

 

 

EXPANDED:  Physical Activity 

Sedentary behavior 

The following question is about sitting or reclining at work, at home, getting to and from places, or with friends including time spent sitting at a desk, sitting with 
friends, traveling in car, bus, train, reading, playing cards or watching television, but do not include time spent sleeping. 

[INSERT EXAMPLES]   (USE SHOWCARD) 

How much time do you usually spend sitting or reclining on a 
typical day? Hours : minutes └─┴─┘: └─┴─┘ 

hrs                mins 

P16  

(a-b) 

Family History 

Question Response Code 

Put a circle on each family members have any of the following chronic diseases 

High blood pressure a) Father 
b) Mother 
c) Brother/ Sister 
d) Other 
e) No                 skip to next question 
f) Don’t know   skip to next question 

X91 

Diabetes a) Father 
b) Mother 
c) Brother/ Sister 
d) Other 
e) No                   skip to next question 
f) Don’t know     skip to next question 

X92 

Raised cholesterol a) Father 
b) Mother 
c) Brother/ Sister 
d) Other 
e) No                       skip to next question 
f) Don’t know          skip to next question 

X93 

Stroke a) Father 
b) Mother 

X94 
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c) Brother/ Sister 
d) Other 
e) No                    skip to next question 
f) Don’t know      skip to next question 

Angina a) Father 
b) Mother 
c) Brother/ Sister 
d) Other 
e) No                   skip to next question 
f) Don’t know     skip to next question 

X95 

Asthma a) Father 
b) Mother 
c) Brother/ Sister 
d) Other 
e) No                   skip to next question 
f) Don’t know     skip to next question 

X96 

Chronic kidney diseases a) Father 
b) Mother 
c) Brother/ Sister 
d) Other 
e) No                    skip to next question 
f) Don’t know      skip to next question 

X97 

 

Question Response Code 

Obesity a) Father 
b) Mother 
c) Brother/ Sister 
d) Other 
e) No                         skip to next question 
f) Don’t know           skip to next question 

X98 
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History of  Asthma 

Question Response  Code 

Have you ever been told by a doctor or other health worker that you 
have asthma? 

YES 1 
X99 

NO 2       SKIP TO X104 

What was your age when you were diagnosed with asthma?                      Year                       

 

77   Don’t know 

X100 

  

In the past two weeks, have you taken any drugs (medication) for 
asthma prescribed by a doctor or other health worker? 

YES 1 
X101 

NO 2 

Have you ever seen a traditional healer for your asthma? 
YES 1 

X102 
NO 2 

Are you currently taking any herbal or traditional remedy for your 
asthma? 

YES 1 
X103 

NO 2 

 

In the last 12 months Have you suffered from ….. 

 

Attacks of wheezing or whistling breathing?  

1- Yes 

2- No 

X104 

 
Attack of wheezing that came on during or after you 
stopped exercising or some other physical activity?  

1- Yes 

2- No 

X105 

 
A feeling of tightness in your chest? 

1- Yes 

2- No 

X106 

 Have you had your sleep disturbed due to wheezing, chest 
tightness, cough or difficulty breathing? 

1. Yes 
2. No 
 

X107 

 Have you had an attack of shortness of breath that came 
on without obvious cause when you were not exercising or 
doing some physical activity? 

1. Yes 
2. No 

X108 

 What is the number of wheezing (shortness of breath) 
that you got : 

During the last 12 months:........ 

During the past 30 days :........  

X109 
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Step Survey Questions  

History of  Raised Blood Pressure 

Question Response Code 

Have you ever had your blood pressure measured by a doctor or 
other health worker? 

YES 1 
H1 

NO 2       If No, go to H6 

Have you ever been told by a doctor or other health worker that you 
have raised blood pressure or hypertension? 

YES 1 

H2a 
NO 2       If No, go to H6 

What was your age when diagnosed with blood pressure?                      Year                      77 Don’t know X110 

Have you been told about your high blood pressure in the past 12 
months? 

YES 1 
H2b 

NO 2  

In the past two weeks, have you taken any drugs (medication) for 
raised blood pressure prescribed by a doctor or other health 
worker? 

YES 1 
H3 

NO 2 

Have you ever seen a traditional healer for raised blood pressure or 
hypertension? 

YES 1 
H4 

NO 2 

Are you currently taking any herbal or traditional remedy for your 
raised blood pressure? 

YES 1 
H5 

NO 2 

 

History of  Diabetes 

Have you ever had your blood sugar measured by a doctor or other 
health worker? 

YES 1 
H6 

NO 2       If No, go to H12 

Have you ever been told by a doctor or other health worker that you 
have raised blood sugar or diabetes? 

YES 1 

H7a 
NO 2       If No, go to H112 

What was your age when diagnosed with diabetes?                      Year                      77 Don’t know X111 

Have you been told about your raised blood sugar or diabetes in the 
past 12 months? 

YES 1 
H7b 

NO 2  

In the past two weeks, have you taken any drugs (medication) for 
diabetes prescribed by a doctor or other health worker? 

YES 1 
H8 

NO 2 
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Are you currently taking insulin for diabetes prescribed by a doctor 
or other health worker? 

YES 1 
H9 

NO 2 

Have you ever seen a traditional healer for diabetes or raised blood 
sugar? 

YES 1 
H10 

NO 2 

Are you currently taking any herbal or traditional remedy for your 
diabetes? 

YES 1 
H11 

NO 2 

 

History of Raised Total Cholesterol 

Question Response Code 

Have you ever had your cholesterol (fat levels in your blood) 
measured by a doctor or other health worker? 

YES 1 
H12 

NO 2      If No, go to  H17 

Have you ever been told by a doctor or other health worker that you 
have raised cholesterol? 

YES 1 
H13a 

NO 2        If No, go to H17 

What was your age when diagnosed with raised cholesterol? 
                     Year                      77 Don’t know 

X112 

Have you been told about your raised cholesterol in the past 12 
months? 

YES 1 
H13b 

NO 2 

In the past two weeks, have you taken any oral treatment 
(medication) for raised cholesterol prescribed by a doctor or other 
health worker? 

YES 1 
H14 

NO 2 

Have you ever seen a traditional healer for raised cholesterol? 
YES 1 

H15 
NO 2 

Are you currently taking any herbal or traditional remedy for your 
raised cholesterol? 

YES 1 
H16 

NO 2 

 

CORE: History of Cardiovascular Diseases 

Have you ever had a heart attack or chest pain from heart disease 
(angina) or a stroke (cerebrovascular accident or incident)? 

Yes 1 
H17 

No 2 

Are you currently taking aspirin regularly to prevent or treat heart 
disease? 

Yes 1 
H18 

No 2 
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Are you currently taking statins 
(Lovastatin/Simvastatin/Atorvastatin or any other statin) regularly 
to prevent or treat heart disease? 

Yes 1 
H19 

No 2 

 

EYE HEALTH  
VISION (respondent should answer as when wearing glasses/contact lenses if used) will go to vision / hearing  

When was the last time you had your eyes examined by a medical professional? 

INTERVIEWER: ENTER '00' IF LESS THAN 1 YEAR AGO. 

1   LESS THAN ONE YEAR 

2   1-3 YEAR 

3   MORE THAN 3 YEARS 

77 DON’T KNOW 

98  NEVER 

X113 

Do you use eyeglasses or contact lenses to see far away (for example, across the street)? 1. YES 
2. NO 

X114 

Do you use eyeglasses or contact lenses to see up close (for example at arm’s length, like 
when you are reading)? 

1. YES 
2. NO 

X115 

 

EAR HEALTH 

 4108 Do you wear a hearing aid? 1 YES 

2     NO…………go to H20a 

X116 

How old are you when you first had a hearing problem?  year 

77 Don’t know 

“00” at birth 

 X117 

Step survey questions  

CORE:  Lifestyle Advice 

During the past three years, has a doctor or other health worker advised you to do any of the following? 

(RECORD FOR EACH) 

Quit using tobacco or don’t start 
Yes 1 

H20a 
No 2 

Reduce salt in your diet 
Yes 1 

H20b 
No 2 

Eat at least five servings of fruit and/or vegetables each day 
Yes 1 

H20c 
No 2 

Reduce fat in your diet 
Yes 1 

H20d 
No 2 

Start or do more physical activity Yes 1 H20e 
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No 2 

Maintain a healthy body weight or lose weight 
Yes 1      If C1=1 go to M1 

H20f 
No 2      If C1=1 go to M1 

CANCERS 
The following questions went for females only. Cervical cancer screening and breast cancer (women only) If the respondent Male X121.  

Female Continue 

 

Appendix C. Q
uestion  

Appendix D. RESPONSE Appendix E. C
ode 

The next question asks about cervical cancer prevention. Screening tests for cervical cancer prevention can be done in different ways, including Visual Inspection with 
Acetic Acid/vinegar (VIA), pap smear and Human Papillomavirus (HPV) test. VIA is an inspection of the surface of the uterine cervix after acetic acid (or vinegar) has 
been applied to it. For both pap smear and HPV test, a doctor or nurse uses a swab to wipe from inside your vagina, take a sample and send it to a laboratory. It is 
even possible that you were given the swab yourself and asked to swab the inside of your vagina. The laboratory checks for abnormal cell changes if a pap smear is 
done, and for the HP virus if an HPV test is done. 

Have you ever had a screening test for cervical cancer, using any of these 
methods described above? 

1. Yes 
2. No 

77 Don’t know 

CX1 

When was the last time you had a pelvic examination, if ever?  

(By pelvic examination, I mean when a doctor or nurse examined your vagina 
and uterus?) 

Enter "00" if less than 1 year ago. 

  Years ago 

98 Never had exam ….   GO TO  X120 

 

 

X118 

 

The last time you had the pelvic examination, did you have a PAP smear test? 

(By PAP smear test, I mean did a doctor or nurse use a swab or stick to wipe 
from inside your vagina, take a sample and send it to a laboratory?) 

1 Yes 

2 No 

X119 

When was the last time you had a mammography, if ever? 

(That is, an x-ray of your breasts taken to detect breast cancer at an early 
stage.)  

Enter "00" if less than 1 year ago. 

  Years ago 

98 Never had exam 

X120 

 

Step 2    Physical Measurements 

 

VISION TEST  

We are now going to test your distance vision and near vision.   

INTERVIEWER: Invite the respondent to sit again - in a chair positioned so that the respondent's head will be 3 meters from the eye chart.  Make sure the person 
does not lean in closer to the chart during the test. 
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To measure acuity in the left eye, the right eye is covered with right palm or an eye patch and the subject is asked to respond to each "E" in a row slowly, letter by 
letter, with your guidance.  Only one reading of a given "E" is allowed. When the subject has difficulty, he or she is encouraged to guess.  Responses can be verbal 
(Up, Down, Left, Right) or the respondent can indicate with a finger like in the training video. 

The right eye can then be tested in the same way.  Visual acuity in each eye can be recorded as explained in the Interviewers Manual.  

DISTANCE VISION 

INTERVIEWER: Start with the distance vision chart - using the 3 meters measured out for the timed walk.  If the respondent makes more than 2 errors in one row, 
their result is read as the previous row.  You will select and record the result from the column on the right side of the chart. 

Record  99/99 if the respondent was not able to read / see a larger signs or the first row. 

 

We will start with your distance vision - and with your right eye.  Would you please cover your left eye with the palm of your left hand.  Please read …. 

X121 Distance Vision - Right Eye                /   

88/88    Can’t see the biggest row 

99/99     blind in right eye 

 

Now cover your left eye with left hand so we can test your right eye. 

Please read…. 

X122 

Distance Vision - Left Eye 

                                      / 

88/88    Can’t see the biggest row 

99/99     blind in right eye 

 

Steps Survey Questions and measurements  

CORE:  Blood Pressure 

Question Response Code 

Interviewer ID 
 

└─┴─┴─┘ 
M1 

Device ID for blood pressure 
 

└─┴─┘ 
M2 

Cuff size used 

Small 1 

M3 Medium 2 

Large 3 

Reading 1                    Systolic ( mmHg) └─┴─┴─┘ M4a 
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Diastolic (mmHg) └─┴─┴─┘ M4b 

Reading 2 
Systolic ( mmHg)  └─┴─┴─┘ M5a 

Diastolic (mmHg) └─┴─┴─┘ M5b 

Reading 3 

Systolic ( mmHg) └─┴─┴─┘ M6a 

Diastolic (mmHg) └─┴─┴─┘ M6b 

During the past two weeks, have you been treated for raised blood 
pressure with drugs (medication) prescribed by a doctor or other 
health worker? 

Yes 1 
M7 

No 2 

CORE:  Height and Weight 

For women: Are you pregnant? 
Yes 1  If Yes, go to M 16 

M8 
No 2   

Interviewer ID  └─┴─┴─┘ 
M9 

Device IDs for height and weight 
Height └─┴─┘ M10a 

Weight └─┴─┘ M10b 

Height in Centimeters (cm) 
└─┴─┴─┘. └─┘ 

M11 

Weight   

If too large for scale 666.6 
in Kilograms (kg) 

└─┴─┴─┘.└─┘ 
M12 

CORE:  Waist 

Device ID for waist 
 

└─┴─┘ 
M13 

Waist circumference    in Centimeters (cm) 
└─┴─┴─┘.└─┘ 

M14 

 

EXPANDED: Hip Circumference and Heart Rate 

Hip circumference   in Centimeters (cm) └─┴─┴─┘.└─┘ M15 

Heart Rate   

Reading 1 Beats per minute └─┴─┴─┘ M16a 

Reading 2 Beats per minute └─┴─┴─┘ M16b 
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Reading 3 Beats per minute └─┴─┴─┘ M16c 

Step 3    Biochemical Measurements 

 

CORE:  Blood Glucose 

Question Response Code 

During the past 12 hours have you had anything to eat or drink, 
other than water? 

Yes 1 
B1 

No 2 

Technician ID   └─┴─┴─┘ B2 

Device ID   
└─┴─┘ 

B3 

Time of day blood specimen taken (24 hour clock) 
Hours : minutes 

└─┴─┘: └─┴─┘ 

hrs            mins 

B4 

Fasting blood glucose 

 
mmol/l └─┴─┘. └─┴─┘ 

B5 

Today, have you taken insulin or other drugs (medication) that have 
been prescribed by a doctor or other health worker for raised blood 
glucose? 

Yes 1 
B6 

No 2 

CORE: Blood Lipids 

Device ID  
 

└─┴─┘ 
B7 

Total cholesterol 

[ 
mmol/l └─┴─┘. └─┴─┘ 

B8 

During the past two weeks, have you been treated for raised 
cholesterol with drugs (medication) prescribed by a doctor or other 
health worker? 

Yes 1 
B9 

No 2    

CORE:  Urinary sodium and creatinine 

Had you been fasting prior to the urine collection? 
Yes 1 

B10 
No 2 

Technician ID   └─┴─┴─┘ B11 
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Device ID   
└─┴─┘ 

B12 

Time of day urine sample taken (24 hour clock) 
Hours : minutes 

└─┴─┘: └─┴─┘ 

hrs            mins 

B13 

. Urinary sodium.(24 hour clock)(mmol/l) 
└─┴─┴─┘.└─┘ mmol/l 

X123 

Urinary creatinine (24 hour clock)(mmol/l) 
└─┴─┴─┘.└─┘ mmol/l 

X124 

Urinary Potassium (24 hour clock)(mmol/l) 
└─┴─┴─┘.└─┘ mmol/l 

X125 

Urinary spot sodium 
└─┴─┴─┘.└─┘ mmol/l 

B14 

Urinary spot creatinine 
└─┴─┴─┘.└─┘ mmol/l 

B15 

Urinary spot Potassium  
└─┴─┴─┘.└─┘ mmol/l 

X126 

Urine Quantity (24 hour clock) in gram 
└─┴─┴─┘.└─┘ gram 

X127 

 

 

 

 

 

 

EXPANDED:  Triglycerides and HDL Cholesterol 

Question Response Code 

HDL Cholesterol 

 
mmol/l 

└─┘. └─┴─┘ 
B17 

Triglycerides 

 

mmol/l 

└─┴─┘. └─┴─┘ 

B16 
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  (Governorate Teams) فرق المحافظات

Muscat Governorate   

Regional Coordinator Field Supervisor 

Dr Bader Al-Alawi Mr Faisal Al-Khambasi 

Data Collectors  

Ms Sheikha Al-Muqbali  Ms Kamlah Al-Buloshi 
Ms Maryam Al-Ghazayli Ms Basmah Al-Jardani 
Ms Muna Al-Riyami  Ms Amna Al-Busaidi 
Ms Aziza Al-Amri Ms Afra Al-Siyabi 

Lab Technician  IT Technician 

Ms Salima Al-Harthi Mr Saad Al-Aufi 

North Sharqiyah Governorate  

Regional Coordinator Field Supervisor 

Mr Ali Al-Azri Mr Zahran Al-Qasmi  

Data Collectors  

Ms Azza Al-Mahrizi  Ms Sabah Al-Busaidi 
Ms Safiya Al-Saifi Ms Samya Al-Habsi 
Ms Fathia Al-Falahi   

Lab Technician  IT Technician 

Ms Huda Al-Saifi Mr Faisal Al-Shibli 

South Sharqiyah Governorate 
Regional Coordinator Field Supervisor 

Mr Bader Al-Hasani Mr Khalfan Al-Busaidi  

Data Collectors  

Ms Amani Al-Ghailani Ms Raya Al-Jamie 
Ms Faila Al-Araimi Ms Aida Al-Alawi 
Ms Helah Al-Ghailani  

Lab Technician  IT Technician 
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Ms Sharifah Al-Berzanji Ms Halima Al-Araimi 

North Batinah Governorate 

Regional Coordinator Field Supervisor 

Ms Fatma Al-Khanbashi Mr Matar Al-Saidi 

 
Mr Abdullah Al-Saidi 

Data Collectors  

Ms Intisar Al-Shidhi Ms Amal Al-Salhi 
Ms Ruqaya Al-Kindi Ms Aula Al-Saadi  
Ms Huwaida Al-Jabri   

Lab Technician  IT Technician 

Dr Salima Al-Muqbali Mr Abdullah Al-Muqbali 
Mr Saleh Al-Buloshi  
Ms Salima Al-Saidi  
Ms Maryam Al-Badi   

South Batinah Governorate 

Regional Coordinator Field Supervisor 

Ms Muna Al-Abri Mr Mazen Al-Khanjari  

Data Collectors  

Ms Atiyah Al-Ghafri Ms Jokha Al-Kharusi 
Ms Eda Al-Kharusi Ms Ruqaiya Al-Mawali 
Ms Afrah Al-Felati Ms Kamla Al-Khambashi 

Lab Technician  IT Technician 

Mr Taher Al-Khambashi  Mr Khaled Al-Shaili 

Dhofar Governorate 

Regional Coordinator Field Supervisor 

Mr Mohammed Ba Alawi  Mr Mohammed Al-Bakri  
 Mr Ali Al-Kuthiri 
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Ms Sharifah Al-Berzanji Ms Halima Al-Araimi 

North Batinah Governorate 

Regional Coordinator Field Supervisor 

Ms Fatma Al-Khanbashi Mr Matar Al-Saidi 

 
Mr Abdullah Al-Saidi 

Data Collectors  

Ms Intisar Al-Shidhi Ms Amal Al-Salhi 
Ms Ruqaya Al-Kindi Ms Aula Al-Saadi  
Ms Huwaida Al-Jabri   

Lab Technician  IT Technician 

Dr Salima Al-Muqbali Mr Abdullah Al-Muqbali 
Mr Saleh Al-Buloshi  
Ms Salima Al-Saidi  
Ms Maryam Al-Badi   

South Batinah Governorate 

Regional Coordinator Field Supervisor 

Ms Muna Al-Abri Mr Mazen Al-Khanjari  

Data Collectors  

Ms Atiyah Al-Ghafri Ms Jokha Al-Kharusi 
Ms Eda Al-Kharusi Ms Ruqaiya Al-Mawali 
Ms Afrah Al-Felati Ms Kamla Al-Khambashi 

Lab Technician  IT Technician 

Mr Taher Al-Khambashi  Mr Khaled Al-Shaili 

Dhofar Governorate 

Regional Coordinator Field Supervisor 

Mr Mohammed Ba Alawi  Mr Mohammed Al-Bakri  
 Mr Ali Al-Kuthiri 
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Data Collectors  

Ms Hasina Ba Haf  Mr Mohammed Dhiyab  
Ms Hayifa Abdualshafeea Ms Suad Al-Nubi 
Ms Duaa Ghanim  Ms Fatin Shaban 
Ms Fatma Al-Mamari  

Lab Technician  IT Technician 

Ms Suad Al-Nubi  Ms Khaled Al-Shoaili  
Mr Sadaqat Ali Nasser   

Ad Dakhiliyah Governorate 

Regional Coordinator Field Supervisor 

Mr Ibrahim Al-Busaidi  Mr Mahmood Al-Jamoodi 
 Mr Yusuf Al-Ghawi 

Data Collectors 

Ms Bushra Al-Ghatrifi Ms Fawzia Al-Yarubi  
Ms Abeer Al-Naabi Ms Sameera Al-Hudifi 
Ms Basarah Al-Subhi   

Lab Technician  IT Technician 

Ms Raja Al-Dughishi Mr Saud Al-Amiri  

Al-Dhahirah Governorate 

Regional Coordinator Field Supervisor 

Mr Mohammed Al-Abri  Mr Said Al-Amri 
Mr Yusuf Al-Kalbani  

Data Collectors  

Ms Eman Al-Yaqubi  Ms Fatma Al-Alawi 
Ms Samya Al-Ghafri  Ms Aisha Al-Jasasi 
Ms Badria Al-Amri  

Lab Technician  IT Technician 

Mr Bader Al-Sawafi  Ms Nahlah Al-Shandodi  
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Al-Buraimi Governorate 

Regional Coordinator Field Supervisor 

Ms Rabaa Al-Mayahi   Mr Ahmed Al-Habsi  

Data Collectors  

Ms Laila Al-Busaidi  Ms Hessa Al-Amri 
Ms Aliya Al-Buloshi  Ms Najwa Al-Saidi  

Lab Technician  IT Technician 

Ms Fatma Al-Zaidi Mr Asem Al-Abri 

Musandam Governorate 

Regional Coordinator Field Supervisor 

Mr Ali Al-Shihi Mr Khaled Al-Balushi 
 Mr Salah Abdulmajeed  

Data Collectors  

Ms Fatma Abdullah Al-Shihi Ms Muna Al-Siyabi  
Ms Huda Al-Shihi  Ms Fatma Mohammed Al-Shihi 

Lab Technician  IT Technician 

Ms Amal Al-Shihi Ms Aisha Al-Dhuhori  
 Mr Ali Al-Shihi 

Al-Wusta Governorate 

Regional Coordinator Field Supervisor 

Mr Said Al-Harsusi Mr Sameer Mohammed Mohammed 

Data Collectors  

Ms Naeema Al-Musalmi  Ms Dalya Mohammed  
Ms Fatma Al-Harsusi Ms Fatma Al-Harsusi 
Ms Wezra Al-Hakamani  

Lab Technician  IT Technician 

Mr Arturo Blabisna Mr Salim Al-Hakamani 

 




