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Abstract

Introduction: Non-communicable diseases (NCDs) are increasing as the main cause of death, disability,
unproductivity and indisposition in Ethiopia.

Objectives: The objectives of this study were to establish healthcare professionals’ perception on
non-communicable disease risk factors and their regional distribution in Ethiopia.

Methods: A mixed method sequential explanatory design was conducted with a questionnaire survey obtaining
quantitative replies from 312 healthcare professionals working in 13 referral hospitals in the first phase and
qualitative data among 13 hospital managers in the second phase.

Results: Statistically significant prevalence of NCDs risk factors were reported with the lack of physical exercise
(M=4.94, SD=.245,t (311) = 139.383; p <.0005), hypertension (M=4.89, SD=.312,t(311) = 107.021; p <.0005),
and unhealthy diet (M=4.61, SD=.782, t (311) = 36.426; p < .0005) ranking as the top three leading NCDs risk
factors. The prevalence and distribution of NCDs risk factors varied within Ethiopia, with a high perceived
prevalence of lack of physical exercise, unhealthy diet, alcohol use, and blood glucose in Addis Ababa city
followed by Amhara region. A high prevalence of tobacco use and hypertension was also observed in the regions
of Benishangul Gumuz.

Conclusion: The results revealed that the prevalence of NCDs risk factors are increasing in different regions of
Ethiopia. Regionally specific non-communicable disease intervention strategies are required to revert the growing
burden of the risk factors effectively.
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1. Introduction

Non-communicable diseases (NCDs) such as cancer, hypertension, diabetes, and cardiovascular diseases appear to
be the main cause of death, disability, lost productivity and indisposition globally (Bhattacherjee, Datta, Roy, &
Chakraborty, 2015; Chaker et al., 2015). Studies have shown that rapid urbanization and industrialization are
responsible for the growing burden of NCDs (Kraja et al., 2016; Peykari et al., 2017) and results in lifestyle
changes and an epidemiological transition (Raghavendra Swamy Koppad, 2014). Statistics indicate that NCDs are
associated with 85% of premature mortality in 2012, specifically in low- and middle-income countries (World
Health Organization, 2014).

The major NCDs share collective roots, these categorized as behavioral, physical and biological risk factors. The
behavioral risk factors include unhealthy diet, tobacco use, lack of physical exercise and alcohol use; physical risk
factors include hypertension (blood pressure), overweight and obesity; and biological risk factors, are blood
glucose and hypercholesterolemia (Chhaya, Devalia, & Kedia, 2015). In terms of attributable deaths, the leading
six NCDs risk factors are raised blood pressure (accountable for 13% of global deaths), followed by tobacco use
(9%), raised blood glucose (6%), physical inactivity (6%), alcohol use (5.9%) and overweight/obesity (5%) (World
Health Organization, 2014). The distribution of NCDs risk factors varies among countries and regions, and while
often perceived as the diseases of industrialized nations, their burden is rising in low- and middle-income countries,
such as those in the Pacific region (Hou, Anderson, & Burton-Mckenzie, 2017). South East Asia (Zhang, 2014)
and sub-Saharan Africa (SSA) (Atiim & Elliott, 2016). The prevalence of hypertension varies among countries,
with the lowest prevalence of 3.4% in Indian men, to the highest 72.5% in Poland and 78% in South Africa
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(Lloyd-Sherlock, Beard, Minicuci, Ebrahim, & Chatterji, 2014).

NCDs account for 34% of the annual total deaths in Ethiopia (World Health Organization, 2013) with a study in the
south west (Asgedom, Gudina, & Desse, 2016) indicating the growing prevalence of risk factors, such as physical
inactivity (17%), unhealthy diet (27%), hypertension (9.3%), smoking (9%), blood glucose (8%) and alcohol
consumption (7.3%). A cross-sectional community based study in East Gojam zone, Ethiopia, showed the
prevalence of blood glucose (13.4%) to be higher in urban than in rural areas (10.3%) (Wondemagegn,
Hbizuayehu, Abie, Ayalneh, & Tiruye, 2017). Small area community based assessments were conducted to
determine the prevalence of NCDs risk factors in Ethiopia. Most of these studies were conducted on the prevalence
of hypertension, with the results showing a prevalence of 28% in the town of Arba Minch (Helelo, Gelaw, &
Adane, 2014), 45.8% in Adama City (Anuwer et al., 2015), 27.3% in the capital city of Addis Ababa (Angaw, Dadi,
& Alene, 2015), 19.8% in Bahir Dar City (Anteneh, Awoke, & Birhanu, 2015), 28% in northwest Ethiopia (Abebe,
Berhane, Worku, & Getachew, 2015), and 50.3% in south west Ethiopia (Asgedom et al., 2016). A hospital based
mortality study in Addis Ababa showed that 31% of annual deaths were attributed to NCDs (Misganaw, Mariam,
Araya, & Ayele, 2012).

Considerable effort has been made to project the anticipated health burden of NCDs in many countries, with little
progress in Ethiopia due to a limited understanding of the country-specific risk factors. Despite the growing burden
of NCDs, there is limited information on the prevalence and regional distribution of NCDs risk factors within
Ethiopia, and on the perception of healthcare professionals’ about these risk factors, this being important to help
policy makers to establish appropriate interventions in affected areas. This study therefore aims to establish
healthcare professionals’ perceptions on the prevalence and regional distribution of NCDs risk factors in Ethiopia.

2. Materials and Methods
2.1 Study Design

A mixed research method, explanatory sequential design was conducted at 13 purposively selected Ethiopian
hospitals that provides tertiary healthcare for NCDs.

2.2 Location and Participants

The study was conducted in 13 referral hospitals in five regions in Ethiopia: Addis Ababa City, and the regions of
Amhara, Benishangul, Oromia, and Southern Nationalities. The study consisted of two phases, the first being a
questionnaire survey of 312 healthcare professionals’ who were proportionately and randomly selected from the 13
hospitals, and the second entailing interviews of 13 hospital managers who were purposively selected to establish
their understanding of the NCDs risk factors. Participants were considered for inclusion if they had three years and
more work experience in a hospital treating NCDs related conditions.

2.3 Data Collection Procedures

A self-administered questionnaire was developed after being piloted to ensure validity and reliability. The validity
of the questionnaire was also checked by a biostatistician before the data collection commenced. For the
questionnaire items, using the standard cut-off point (alpha = 0.05), a Cronbach's Alpha 0.776 was obtained.

During the first phase of data collection, healthcare professionals’ who consented in writing to participate and
fulfilled the inclusion criteria completed the questionnaire. It consisted of two sections, the first enquired about
their demographic characteristics, and the second established their perceptions on the prevalence and regional
distribution of six NCDs risk factors (Alcohol, unhealthy diet, lack of physical exercise, tobacco use, blood
glucose, and hypertension). Participants were requested to rate their perceptions on a 5-point Likert scale ranging
from “very low” (1) to “very high” (5) for each condition for all included regions. A trained fieldworker
administered the questionnaires to the selected healthcare workers. In the second phase, an interview session was
scheduled with 13 hospital managers to investigate their personal opinion on the predictors of NCDs risk factors.

13

2.3 Statistical Analysis

The phase 1 quantitative data were cleaned, coded and analyzed using the Statistical package for Social Science
(SPSS) version 24. Descriptive statistical analysis was performed to illustrate the socio-demographic
characteristics of the participants. The perceived NCDs risk factors were statistically analyzed to establish the
mean and standard deviation, and a sample t-test was applied to identify their mean difference and ranking.
Frequency tables were used to indicate the perceived degree of NCDs risk factors. One-way ANOVA F-test and
Post Hoc Tukey HDS multiple comparison of mean was used to determine the perceived distribution of NCDs risk
factors among the regions. All tests were conducted to show a 95% confidence intervals and to recognize a 5%
level of significance. All means were considered significantly different at p < 0.05. For the qualitative analysis in
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phase 2, information obtained from the interviews were transcribed and transferred into the Nvivoll software
package, where the data was thematically analyzed.

2.5 Ethical Considerations
This study was approved by the local institutional biomedical research and ethics committee according to the

principles of the Declaration of Helsinki. (Reference number: HSS/0683/015D). Permission to conduct the study
was obtained from the Ethiopian Ministry of Health.

3. Results
3.1 Phase 1- Quantitative Component

The general characteristics of the participants are illustrated in Table 1. The results showed that almost two thirds
of the respondents were male (195, 62.5%), with most being 27-33 years of age (58.0%) and married (255, 81.7%).
Two thirds of the participants were general nurses (209, 67.0%), while a greater number of physicians were general
physicians (72, 23.1%). Over half had 3-8 service years (57.4%) with only a few (8, 4.2%) having 15-20 years of
service and health team managers (12, 3.8%).

Table 1. Characteristics of the respondents (N=312)

Characteristics n % Characteristics n %
Gender Specialization

Male 195 62.5 Specialist physician 17 5.4
Female 117 37.5 General physician 72 23.1
Age group Health team manager 12 3.8
20-26 5 1.6 General nurse 209 67.0
27-33 181 58.0 Clinical nurse 2 0.6
34-40 107 343 Years’ service

41-46 19 6.1 3-8 179 57.4
Marital status 9-14 120 38.5
Single 57 18.3 15-20 13 42
Married 255 81.7

The results of the perceived ranking of NCDs risk factors (Table 2) were statistically significant, with a lack of
physical exercise (M=4.94, SD=.245, t (311) = 139.383, p < 0.0005) being highest, followed by hypertension
(M=4.89, SD=.312, t (311) = 107.021, p <. 0005) and an unhealthy diet (M=4.61, SD=.782,t (311) =36.43, p <
0.0005), while blood glucose (M=3.41, SD=1.0, t (311) = 7.241, p <. 0005) was ranked the lowest.

Table 2. Ranking of NCD risk factors based on the mean

NCDs risk factor Mean SD tO-:;estsample p-value gli:';lel:"ence
1. Lack of physical exercise 4.94 245 139.383 .000 1.936
2. Hypertension 4.89 312 107.021 .000 1.891
3. Unhealthy diet 4.61 782 36.426 .000 1.612
4.  Alcohol use 3.58 1.25 8.244 .000 0.583
5. Tobacco use 3.51 1.213 7.418 .000 510
6. Blood glucose 3.41 1.001 7.241 .000 410

The healthcare workers perceptions about the prevalence of NCD risk factors are displayed in Table 3, with the
highest being lack of physical exercise (93.6%, p < .0005), hypertension (89.1%, p < .0005), and unhealthy diet
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(79.8%, p < .0005).

Table 3. Perceived prevalence of NCDs risk factors (N=312)

Prevalence Scales

NCDs risk factors Very low Low Medium High Very high p-value
n (%) n (%) n (%) n (%) n (%)
Lack of physical exercise 0(0.0) 0(0.0) 0 (0.0) 20 (6.4) 292 (93.6) .000
Hypertension 0(0.0) 0(0.0) 0(0.0) 34 (10.9) 278 (89.1) .000
Unhealthy diet 0(0.0) 0(0.0) 58 (18.6) 5(1.6) 249 (79.8) .000
Alcohol use 22 (7.1) 43 (13.8) 74 (23.7) 77 (24.7) 96 (30.8) .000
Tobacco use 21(6.7) 44 (14.1) 85(27.2) 79 (25.3) 83 (26.6) .000
Blood glucose 0(0.0) 66 (21.2) 104 (33.3) 90 (28.8) 52 (16.7) .000

The results on the regional distribution of alcohol abuse as a NCD risk factor in Table 4 indicate that Addis Ababa
(AA) is regarded as having a significantly higher prevalence of alcohol use than in the Oromia (OR) (p < .0005)
and Southern nations and nationalities (SNNP) region (p < .0005). Amhara (AM) region has a higher perceived
prevalence than OR (p < .0005) and SNNP regions (p < .0005). Benishangul Gumuz (BG) region has a higher
perceived prevalence than the OR (p <.0005) and SNNP regions (p = .004).

The perceived prevalence of unhealthy diet as indicated in Table 4 is significantly higher in AA region than AM (p
<.0005), BG (p <.0005), OR (p < .0005) and SNNP regions (p < .0005). It is also significantly higher in AM
region than the OR (p <.0005) and SNNP Regions (p <.0005). There is a significant higher perceived prevalence
of lack of physical exercise in AA than in the AM (p <.0005), BG (p <.0005), OR (p <.0005) and SNNP regions
(p < .0005). It was also perceived to be significantly higher in AM region than in BG region (p = .004), in OR
region than BG (p <.0005) and SNNP regions (p < .0005). (Table 4)

The results showed a significant higher perceived prevalence of tobacco use in BG region than AA (p =.027), AM
(p <.0005), OR (p <.0005), and the SNNP regions (p < .0005). A significant higher disparity in tobacco use was
observed in AA region than OR (p <.0005), and SNNP region (p =.007), and in AM than OR region (p =.005). As
indicated in Table 4, a significant higher perceived prevalence of blood glucose is reported in AA region than the
other four regions (p <.0005). It is also found significantly higher in AM than BG region (p <.005), OR than BG
region (p < .0005), and SNNP region than BG region (p < .0005). The results revealed a significant higher
perceived prevalence of hypertension reported in BG region than AM (p = .005), OR region than AM (p <.0005),
SNNP region than AM (p <.0005), and AA region (p =.002).

Table 4. Perceived Regional distribution of NCD risk factors

(@) Regional (I-J) Mean

Risk factor (I) Region distribution difference Std. Error p-value
Addis Ababa AA 363 .160 156
BG 216 226 .875
OR 1.599* 142 .000
SNNP 1.098* 187 .000
Alcohol use Amhara BG -.148 230 .968
OR 1.236* 148 .000
SNNP 734* 192 .001
Benishangul OR 1.383* 218 .000
SNNP .882%* 250 .004
Oromia SNNP -.501* 177 .040
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Addis Ababa AM .818* .168 .000

BG 1.370%* 238 .000

OR 1.704* 150 .000

Unhealthy diet SNNP 1.782% 197 .000
Amhara BG 551 242 156

OR .886%* 156 .000

SNNP .964* 202 .000

Benishangul OR 334 230 593

SNNP 412 263 S19

Oromia SNNP .078 187 .994

Addis Ababa AM 1.460% .160 .000

BG 2.285% 226 .000

Lack of physical exercise OR 1.078* 142 .000
SNNP 1.814% 187 .000

Amhara BG .825% 230 .004

OR -382 .148 .077

SNNP 354 192 .348

Benishangul OR -1.207* 218 .000

SNNP -470 .250 327

Oromia SNNP 736%* 177 .000

Addis Ababa AM 392 173 158

BG -.724%* 245 .027

OR 951%* 154 .000

Tobacco use SNNP .685%* 202 .007
Amhara BG -1.117* 249 .000

OR 559% 161 .005

SNNP 293 .208 .622

Benishangul OR 1.676* 236 .000

SNNP 1.409* 270 .000

Oromia SNNP -.266 192 .636

Addis Ababa AM 783%* 117 .000

BG 2.086* 165 .000

OR 981%* .104 .000

Blood glucose SNNP 1.152%* 137 .000
Amhara BG 1.304* .168 .000

OR .198 .108 360

SNNP 369 .140 .066

Benishangul OR -1.106* 159 .000

SNNP -.934%* 182 .000

Oromia SNNP 172 130 .676
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Addis Ababa AM .296 126 131

BG -335 178 327

OR -219 A12 .288

Hypertension SNNP -.553%* 147 .002
Amhara BG -.631% 181 .005

OR -515% A17 .000

SNNP -.848%* 151 .000

Benishangul OR 116 171 961

SNNP -217 .196 .803

Oromia SNNP -.333 .140 121

Note. *p <0.05.

AA = Addis Ababa city, AMR = Amhara region, BGR = Benishangul Gumuz region, OR = Oromia region, SNNPR = Southern
nations and nationalities region.

3.2 Phase 2 - Qualitative Results

Questions regarding the top three NCDs risk factors identified in Phase 1 (unhealthy diet, lack of physical exercise
and hypertension) were used in the interviews and focus group discussions with the hospital managers to obtain
their opinions regarding the major NCDs risk factors in Ethiopia.

Q1. What are the lack of physical exercise related risk factors for NCDs? Which aspects of physical exercise
contribute to NCD?

The focus group discussants highlighted inadequate physical exercise to be a risk factor for NCDs:

“...inadequate regular physical exercise can be the main NCDs risk factor in our country, due to the fact that the
participation of adults and the elderly in physical exercise is poor throughout the country. Motivation to partake in
physical exercise is lacking in the community, schools and work places. ...participating in physical exercise is
perceived as fruitless and wasting of school, study and work time by the community.”

“...the case of physical exercise is a serious issue. Adolescents spent their time after school in restaurants by
drinking alcohol or chewing tobacco. The physical education curriculum in schools from grade one up to
university level is not up to standard. The time allotted for the physical education program in schools is 40 minutes
per week, which is not enough when compared to the WHO recommendations on physical activity.”

Q2. What are the risk factors of NCDs associated with hypertension?

The respondents’ reported that situation, social class, current health status, and age were the contributing factors to
hypertension in Ethiopia. “Situation: gradually, unhealthy lifestyle choices, like lack of physical exercise and poor
diet, can take their toll on your body. Lifestyle choices can lead to weight problems. Being overweight or obese can
increase your risk for hypertension. Social class: the difference in social class is the predictor of hypertension. It is
common in our country to see peoples with high income are more sedentary, overweight, consume energy dense
foods like cakes and burgers, raw meat “Qurt siga”, spiced butter “Niter kibe”, heavy alcohol, tobacco and foods
with excess salt. Current health status: the existing cardiovascular disease, high level cholesterol, and diabetes are
the predictors of hypertension, particularly with increasing age.”

Q3: What are the diet related risk factors of NCDs? Which aspects of diet contributes to it being perceived
as a NCD?

The responders stated that the poor quality of the Ethiopian’s diet was a major NCD risk factor in the country’s
healthcare setting.

“...frequent use of unhealthy low quality crude cooking oil (HAYAT), raw beef, lamb and goat meat, use of spiced
butter, excess salt intake and lack of fruit in daily diet are the risk factors of NCDs. The fact is that the majority of
the public do not have understanding of the diseases associated with excessive salt intake, fruits and vegetable
deficiency. Fruits are consumed less frequently and may be due to a low access and supply on the market.”

Moreover, the participants stated that diet related risk factors of NCDs are associated with cultural and social
norms.
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“...people with fatter bodies have public acceptance compared to individuals with slimmer bodies in the Ethiopian
culture. The majority of the public perceive that people who are fat with bulged stomachs are wealthier, healthy,
and charismatic than individuals with a slim body appearance. This fact make most people to consume foods and
drinks that increase their body size, especially abdominal fat. Eventually people develop NCDs like cardiovascular
disease, diabetes, hypertension and cancer.”

The focus group discussants also noted the cultural perception of people with slim bodies.

“...people with a slim body appearance are perceived as the poorest, inferior, guilty, unproductive, sinful, weak,
hopeless, cursed and rude. The public worship fat bodies and disregard slim bodies. Such perceptions of the
population are the drivers to have an unhealthy diet, like animal fats and facilitate the onset of major NCDs in the
community. So, do you think that culture is not a risk factor for NCDs? For me, definitely.”

Q4. How do you perceive the public’s awareness on NCDs risk factors?
Lack of understanding and awareness are also stated as a NCDs risk factor in Ethiopia.

“...information is the guide that enables individuals, health care providers and leading organization to make quick
decisions. An informed individual about the causes and burden of disease will assist the individual in preventing
him/herself or families from NCDs related risk factors. Uninformed people are more exposed to diseases than
informed people. Also, lack of awareness among the public increases the burden of NCDs and its related risk
factors.”

All focus group discussants indicated tobacco use, including the chewing of tobacco, excessive alcohol drinking,
as additional risk factors in Ethiopia.

“...the number of breweries are increasing dramatically. Major social medias (radio and television) are
advertising alcoholic products regularly several times a day. This advertisements on alcohol results in cost
reduction, which in turn leads to an individual s chance of purchasing alcohol products at a low cost. Consuming
of the local alcohol product (‘Arakie’) is responsible for hypertension and liver cancer. ...also, the government is
manufacturing tobacco and cigarettes. Tobacco products can be purchased from the market or self-prepared, and
chewing of tobacco are all risk factors for NCDs.”

4. Discussion

This study aimed to establish healthcare professionals’ perceptions on the ranking, prevalence and regional
distribution of NCDs risk factors in Ethiopia. The results of the two phases of the study were integrated, and the
results of Phase 1 was substantiated by the responses from Phase 2.

A significant number of participants (93.6%) indicated a lack of physical exercise to be the major perceived risk
factors for NCDs in Ethiopia. This was supported by the results of the qualitative study, which revealed that public
attitude and governmental policy contribute to the lack of physical exercise. The qualitative results are consistent
with other studies that indicate negative attitude (Amireault, Godin, & Vézina-Im, 2013), lack of awarness on the
health benefits of physical exercise (Duncan et al., 2014), and lack of infrastucture (Goodman, Sahlqvist, &
Ogilvie, 2014) that enables physical exercise participation as being responsible for its high prevalence. The result
of our study on pereceived prevalance of lack of physical exercise is higher than the finding in Uganda of 51%,
which can be attributed to the diferences in the study setting, participants and the terminologies used in the study,
such as physical exercise and physical activity (Mondo, Otim, Akol, Musoke, & Orem, 2013).

The perceived prevalence of 89.1% of hypertension in our study is much higher than the 27.3% found by a study in
Addis Ababa (Angaw et al., 2015), 16.9% in southwest Ethiopia (Gudina, Bonsa, Gudina, & Hajito, 2014), 17% in
Tanzania and 19% in Uganda (Kavishe et al., 2015). The difference could be attributed to study populations, with
this study exploring the perceptions of healthcare providers’ nationwide, while the previous studies were on
members of the public living in specific locations. The results of this study showed a 79.8% perceived prevalence
of unhealthy diet, which is lower than the 93% reported in Bangladesh (Zaman et al., 2015). The difference might
be attributed to geographical location, cultural norms and food habits. In Ethiopia, the perceived prevalence of an
unhealthy diet was high due to the limited availability of fruit, with fruit and vegetables being considered as the
meal of patients or people who are ill. The public’s desire to maintain a high body fat, and the frequent eating of
animal fats to develop a big stomach, are contributors to an unhealthy diet, as indicated in the interviews with the
hospital managers.

The perceived prevalence of alcohol abuse (30.8%), tobacco use (26.6%) and blood glucose (16.7%) were lower
compared to the other NCD risk factors. However, there are a growing number of breweries in the country, and
therefore increased alcohol supply countrywide. In addition, Ethiopia produces more than 25 types of local liquor
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called ‘Arakie’, which is the major cause of liver cancer and hypertension, according to the interviews with the
hospital managers. While other countries attempt to reduce tobacco usage, the National Tobacco Enterprise (NTE),
a company owned by the government, is increasing its production of cigarettes from 4 billion to 6 billion a year.
While other World Health Organization affiliated nations are implementing an increase in tobacco and alcohol
taxes to discourage consumption, Ethiopian policy makers are not following suite, which contributes to worsening
tobacco use.

The present study indicates a statistically significant difference in the perceived prevalence of NCDs risk factors
among the Ethiopian regions. The regional distribution of alcohol abuse was perceived to be higher in Addis
Ababa (AA) than other regions, due possibly to most breweries being located in and around the city, which may
result in a higher public access compared to other regions. This is consistent with a Chinese study that
demonstrated the regional disparity of drinking among residents who live in area where the production of alcohol
is high compared to other regions (Li, Wang, Chen, Chai, & Tang, 2015). The perceived prevalence of an
unhealthy diet was significantly lower in the Oromia and SNNP than the other regions. This variation might be
attributed to the fact that Oromia and SNNP regions are naturally rich in plant and vegetable resources, including
fruit and vegetables. The higher perceived prevalence of lack of physical exercise in Addis Ababa followed by the
Ambhara region compared to the other regions could be due to these areas being the most urbanized areas of
Ethiopia, resulting in more inactive lifestyles. This finding is consistent with a study in Nepal, which indicated that
urbanization contributed to a reduction in physical exercise (Vaidya & Krettek, 2014). The perceived prevalence of
hypertension and tobacco use were higher in Benishangul Gumuz than other regions, which could be ascribed to
the cultural and societal norm favoring the use of tobacco, salt, alcohol and raw animal meat.

Overall, the results of this study is consistent with survey studies in India (Mote, 2016), China (Li et al., 2015), and
Cameroon (Kufe, Ngufor, Mbeh, & Mbanya, 2016) which showed regional disparities on the prevalence of NCDs
risk factors. These could be associated with the demographics, lifestyle, cultural and social norms, geographic
variations and religious influences of a specific region.

5. Conclusion

The findings of this study showed considerable agreement in the ranking of the main NCDs, as well as in the
perceived prevalence and regional distribution of NCDs risk factors among the different regions of Ethiopia.
Ethiopia is characterized by considerable ethnic, religious and culture diversity, as well as a range of dietary habits,
lifestyles, health beliefs and awareness, illustrating the need to establish specific strategies for effective NCDs risk
factor interventions that accommodates this variety. Regionally appropriate health education is needed,
particularly on the benefits of physical exercise, healthy diet habits, and roots of hypertension, blood glucose and
the negative health effects of tobacco and alcohol use. To establish regionally specific NCDs risk factor
interventions, identifying future illness patterns are essential to assist policy makers to allocate resources and
execute strategies. Further population based studies are required to determine the burden of NCDs risk factors and
take preventive actions at regional level.
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