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The aim of this study was to assess the prevalence of six healthy dietary behaviours and associated factors in uni-
versity students from 26 low, middle and high income countries. In a cross-sectional survey, we used a self-
administered questionnaire (largely based on the European Health and Behaviour Survey) among 19503 under-
graduate university students (mean age 20.8, Standard deviation=2.8, age range of 16-30 years) from 27 universi-
ties in 26 countries. Results indicated that for a total of six healthy dietary behaviours, overall, students scored a 
mean of 2.8 healthy dietary behaviours. More female than male students indicated healthy dietary behaviours. In 
multivariate linear regression among men and women, living in an upper middle income or high income country, 
dieting to lose weight, the high importance of dietary health benefits, high non-organized religious activity, high 
physical activity and currently a non-tobacco user were associated with the healthy dietary behaviour index. The 
study found a high prevalence of relatively poor dietary healthy behaviours. 
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INTRODUCTION 
“Healthy diets play a key role in the prevention of cardio-
vascular diseases, cancer and diabetes.”1  The benefits of 
limiting energy intake from total fats, limiting salt (sodi-
um) consumption from all sources and maximizing fiber, 
fruit and vegetable intake has been supported by the 
World Health Organization.1 Unhealthy nutritional habits 
in university students can be a risk factor for cardiovascu-
lar and other diseases.2 During university life new health 
behaviours and practices are formed that are likely to be 
sustained into adulthood.3 Some studies have reported 
poor healthy dietary habits among university students, 
e.g., among nursing students in Thailand. Osaka et al4 
found that about half of them avoided eating 
fat/cholesterol, enriched fiber foods, and having breakfast 
regularly. Wardle et al5 found among university students 
in 21 European countries that generally less than 55% 
tried to avoid fat, tried to eat fiber, ate fruit daily, limited 
red meat, and 68.5% limited salt consumption. Similar 
prevalence rates of these healthy dietary behaviours were 
reported by Wardle et al6 in a second survey among uni-
versity students from 24 countries, including four devel-
oping countries.6 

Several studies have investigated factors associated 
with healthy dietary behaviours, including (1) sociodem-
ographic factors (female gender),5-9 higher socioeconomic 
status, including income,8 (2) dietary knowledge,5 (3) 
dietary health benefits,4-6,9 (4) dieting behaviour,4-6,9 (5) 
religious and personality factors such as internal locus of 
control,10 religious practices7 and (6) other health behave- 

 
 
iour, including exercise4,8 and not smoking.8 
    The purpose of this study was to assess the prevalence 
of healthy dietary behaviour and beliefs in university stu-
dents from 26 low, middle and high income countries.  
 
MATERIALS AND METHODS 
Sample and procedure 
This cross-sectional study was carried out with a network 
of collaborators in participating countries (see Acknowl-
edgments). The anonymous, self-administered question-
naire used for data collection was developed in English, 
then translated and back-translated into languages (Arabic, 
Bahasa, Chinese, French, Lao, Russian, Spanish, Thai, 
Turkish) of the participating countries. The study was 
initiated through personal academic contacts of the prin-
cipal investigators. These collaborators arranged for data 
to be collected from intended 400 male and 400 female 
undergraduate university students aged 16-30 years by 
trained research assistants in 2013 in one university in 
their respective countries. The universities involved were 
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located in the capital cities or other major cities in the 
participating countries. Research assistants working in the 
participating universities asked classes of undergraduate 
students to complete the questionnaire at the end of a 
teaching class. In each study country, undergraduate stu-
dents were surveyed in classrooms selected through a 
stratified random sample procedure. The students who 
completed the survey varied in the number of years for 
which they had attended the university. A variety of ma-
jors were involved, including education, humanities and 
arts, social sciences, business and law, science, engineer-
ing, manufacturing and construction, agriculture, health 
and welfare and services. Informed consent was obtained 
and confidentiality was assured from participating stu-
dents, and the study was conducted in 2013. Participation 
rates were in most countries over 90%. Ethics approvals 
were obtained from institutional review boards from all 
participating institutions.  
 
Dietary variables  
Dietary behaviours 
Dietary behaviours included the following: (a) trying to 
avoid eating foods that contain fat and cholesterol (yes, 
no); (b) trying to eat foods that are high in fibre (yes, no); 
(c) frequency of consumption of red meat (daily, 2-3 
times a week, once a week, never); (d) addition of salt to 
food (usually, sometimes, occasionally, never); (e) num-
ber of servings [defined as 80 grams] of fruits eaten on a 
typical day (number); (f) frequency of having breakfast 
(almost every day, sometimes, rarely or never).5,11 Items 
a-d and f were taken from the European Health and Be-
haviour Survey.5 To produce amore quantifiable index, a 
healthy dietary behaviour  index score was calculated 
including: (1) Makes a conscious effort to avoid eating 
foods that contain fat and cholesterol, (2) Makes a con-
scious effort to eat foods that are high in fibre, (3) Eats 
red meat less than daily, (4) Does not usually add salt to 
meals, (5) eats two or more servings of fruits daily, and (6) 
has breakfast almost every day. 
 
Dietary knowledge or risk appraisal  
Three items of knowledge of diet and disease relation-
ships were assessed: the awareness of the links between 
animal fat and heart disease and breast cancer and be-
tween overweight and high blood pressure.5 
 
Beliefs in dietary health benefits  
Participants were asked to rate the importance of five 
dietary behaviours on 10-point scales, ranging from 
1=low importance and 10=very great importance to 
health. The items included: (1) not to eat too much animal 
fat, (2) to eat enough fibre, (3) not to add too much salt, 
(4) to eat enough fruit, and (5) to eat breakfast almost 
every day.5 
 
Socio-demographic  
Socio-demographic questions included age, gender, and 
socioeconomic background were assessed by rating their 
family background as wealthy (within the highest 25% in 
“country”, in terms of wealth), quite well off (within the 
50% to 75% range for their country), not very well off 
(within the 25% to 50% range from “country”), or quite 

poor (within the lowest 25% in their country, in terms of 
wealth).12 
 
Religious and personality factors 
Non-organized religious activity was assessed with one 
item from the Duke University Religion Index (DU-
REL).13 “How often do you spend time in private reli-
gious activities, such as prayer, meditation or Bible 
study?” Response options ranged from 1=rarely or never 
to 6=more than once daily. 
 
Sense of control or personal control  
This was operationalized with one dimension, personal 
mastery. Three items measured personal mastery. An ex-
ample is, “I can do just about anything I really set my 
mind to”.14 Cronbach’s alpha for personal mastery in our 
sample was 0.75. 
 
Other health behaviours 
Physical activity was assessed using the self-administered 
International Physical Activity Questionnaire (IPAQ) short 
version, for the last 7 days (IPAQ-S7S). We used the in-
structions given in the IPAQ manual for reliability and 
validity, which is detailed elsewhere.15 We categorized 
physical activity (short form) according to the official 
IPAQ scoring protocol16 as low, moderate and high. 

Tobacco use was assessed with the question: Do you 
currently use one or more of the following tobacco prod-
ucts (cigarettes, snuff, chewing tobacco, cigars, etc.)? 
Response options were “yes” or “no”.17 
 
Data analysis 
The data were analysed using IBM SPSS (version 20.0). 
The proportion of dietary behaviours was calculated as a 
percentage and means and standard deviations, respec-
tively. Linear regression analysis was done with STATA 
to calculate the crude odds ratio (OR) with 95% confi-
dence interval (CI) to determine the associations between 
sociodemographic, dietary factors, religious and personal-
ity and other health behaviour variables, and the healthy 
dietary behaviour index. The country was entered as the 
primary sampling unit for survey analysis in STATA in 
order to achieve accurate CIs, given the clustered nature 
of the data. 
 
RESULTS  
Healthy dietary practices 
The total sample included 19503 undergraduate universi-
ty students (mean age 20.8, SD=2.8, age range of 16-30 
years) from 26 countries. Table 1 shows the number of 
participants in each university or country, and the propor-
tion of students endorsing six healthy dietary behaviours. 
Overall, 39.0% of university students tried to avoid fat, 
39.8% tried to eat fiber, 54.4% limited eating red meat, 
60.4% limited adding salt to meals, 35.9% ate two or 
more servings of fruits daily, and 53.8% ate breakfast 
regularly. From a total of six healthy dietary behaviours, 
overall, students scored a mean of 2.8 healthy dietary 
behaviours. Women had a higher healthy dietary behav-
iour index (2.9) than men (2.7) (t: -8.54; p<0.001). There 
were country variations in the mean of the healthy dietary 
behaviours (range 1-6), with high means (3.3 or more) in 
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Barbados, Mauritius, Thailand, and Tunisia, and low 
means (2.6 or lower) in Cameroon, Egypt, Kyrgyzstan, 
Namibia, Nigeria, Philippines, and Russia. There were 
also country variations in terms of the prevalence of the 
different healthy dietary behaviours. Avoiding to eat fat 
and trying to eat fiber was low (<30%) among university 
students in China, Kyrgyzstan, Russia and Turkey, and 
high (>40%) in Grenada, Indonesia, Mauritius and Thai-
land. Regarding limiting red meat, students from Barba-
dos, Indonesia, Mauritius, South Africa, and Turkey were 
above 70%, while students from China and Singapore 
were below 30%. Limiting salt was high (>85%) in China, 
Columbia Mauritius and Thailand and low (<30%) in 
Cameroon and Kyrgyzstan. In terms of adequate daily 
fruit consumption, university students from Mauritius, 
South Africa, Thailand and Tunisia were above 45% and 
from China, Jamaica and Laos were below 25%. Having 
breakfast regularly was highest (<75%) in students from 
Madagascar and Venezuela, and lowest (<40%) in stu-
dents from the Ivory Coast and Thailand. Considering 
differences in the regions of participating study countries, 
the healthy dietary behaviour index was highest in South 
Asia and China, and lowest in Central Asia (see Table 1). 
 
Health beliefs and dietary knowledge 
Beliefs about the importance of five dietary behaviours 
were assessed on a scale from 1 to 10, with 10 having the 
greatest importance. Overall, the lowest importance was 
given to avoiding animal fat (6.4) and the highest im-
portance to eating enough fruit (7.7) and to eat breakfast 
regularly (7.5), while eating enough fiber and avoiding 
salt were given a 7.0 rating. For all the five dietary behav-
iours high endorsement rates (Odds ratio: >2.00) were 
found in Pakistan, Indonesia, Mauritius, and China, while 
low endorsement rates (Odds ratio: <0.65) were found in 
Egypt, Turkey, Madagascar, Nigeria, Laos and South 
Africa. Looking at the study region, higher endorsement 
rates were found in the study countries of South Asia, 
China, and Southeast Asia, and lower endorsement rates 
in study countries of the Caribbean, South America, 
North Africa, Near and Central Asia and sub-Saharan 
Africa.  

Overall, 67.2% of participants were aware of the fat-
heart disease association, 13.2% of the fat-breast cancer 
link and 62.5% of the overweight-high blood pressure 
association. The awareness of dietary health risks was, 
overall, a mean of 1.4 (range 0-3). There were also coun-
try and regional variations on the awareness of dietary 
health risks. The lowest awareness of dietary health risks 
was in the study countries from the sub-Saharan Africa 
region, and the highest awareness of dietary health risks 
was in the study countries from the Caribbean and South 
America and Southeast Asia. In terms of specific study 
countries, the highest awareness of dietary health risks 
was in university students from China, Philippines, and 
Singapore (see Table 2). 

 
Associations with healthy dietary behaviour 
In multivariate linear regression among men, living in an 
upper middle income or high income country, dieting to 
lose weight, the high importance of dietary health bene-
fits, high non-organized religious activity, high physical 

activity and currently a non-tobacco user were associated 
with the healthy dietary behaviour index. 

Further, in multivariate linear regression among wom-
en, living in an upper middle income or high income 
country, dieting to lose weight, the high importance of 
dietary health benefits, high non-organized religious ac-
tivity, personal control, high physical activity and cur-
rently a non-tobacco user were associated with the 
healthy dietary behaviour index (see Table 3). 
 
DISCUSSION 
The study found, among university students from 26 low, 
middle and high income countries, a similar poor preva-
lence of healthy dietary behaviours compared with previ-
ous studies among university students in high income 
countries, and also four developing countries (Columbia, 
South Africa, Thailand, Venezuela) from the previous 
International Health and Behaviour Survey.5,6 However, 
there were country variations in the mean of the healthy 
dietary behaviours (range 1-6), with good healthy dietary 
behaviour in university students in Barbados, Mauritius, 
Thailand, and Tunisia, and poor healthy dietary behav-
iours in Cameroon, Namibia, Nigeria, Egypt, Kyrgyzstan, 
Russia and Philippines. These international differences in 
dietary health practices could be related to cuisine such as 
more fruit in countries like Mauritius, Thailand, and Tu-
nisia or less red meat in most Muslim or Hindu countries 
such as Bangladesh, India, Indonesia, Mauritius, Pakistan, 
and Turkey. Poor dietary practices have also been report-
ed in populations in Russia18 and countries of the former 
Soviet Union, including Kyrgyzstan,19 as found in this 
study. In addition, in agreement with the current study, 
poor dietary practices were also found among university 
students in Nigeria.20 

In this study female students were more likely than 
male students to indicate healthy dietary behaviour, 
which is in agreement with previous studies.5-9 According 
to Wardle et al6 “gender differences in food choices ap-
pear to be partly attributable to women's greater weight 
control involvement and partly to their stronger beliefs in 
healthy eating.” Further, the study found, in agreement 
with previous findings8,21 that higher socioeconomic sta-
tus, in this case that living in an upper middle income or 
high income country compared with living in a low in-
come or lower middle income country was associated 
with better dietary health behaviour. 

Regarding health benefits of dietary behaviours, the 
study found that the lowest importance was given to 
avoiding animal fat, medium importance to eating enough 
fiber and avoiding salt and the highest importance to eat-
ing enough fruit and to eat breakfast regularly. For the 
first four food choices, similar results were also from in 
the study countries in Colombia, South Africa, Thailand 
and Venezuela from the previous International Health and 
Behaviour Survey.6 Looking at the different study regions 
of this study, higher endorsement rates were found in 
Asian countries compared countries in Africa and the 
Americas. It is possible that healthy dietary behaviours 
have a more central role in Asian than other cultures. 

Contrary to a previous study5 and in agreement with 
another study among university students,22 this study did 
not find that dietary knowledge or risk awareness was 
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Table 1. Sample characteristics and healthy dietary behaviour by country among university students from 26 countries, 2013 
 
 Sample Try to avoid fat Try to eat fiber Limit red meat Limit salt 2 or more 

fruits daily 
Eating breakfast 

regularly  Healthy dietary index 

 N % % % % % %  M (SD) β†† 
All 19503 39.0 39.8 54.4 60.4 35.9 53.8  2.8 (1.4)  
Caribbean and South America 3056 43.8 37.3 57.4 72.7 26.9 56.1  2.9 (1.4) 0.13*** 

Barbados¶ 523 42.0 40.7 74.8 73.3 29.5 58.8  3.3 (1.4) 0.47*** 
Grenada§ 411 52.2 51.6 48.1 63.3 30.9 58.1  3.0 (1.5) 0.22** 
Jamaica§ 738 35.3 32.7 60.6 68.6 21.7 48.5  2.7 (1.5) -0.17*** 
Colombia§ 818 47.1 35.9 50.6 89.7 25.4 41.7  2.9 (1.3) 0.08 
Venezuela§ 563 46.0 31.6 52.5 60.3 30.5 82.8  3.0 (1.3) 0.21*** 

Sub-Saharan Africa 4759 40.3 42.2 58.3 50.3 39.3 49.9  2.8 (1.4) -0.04 
Cameroon‡ 627 26.8 19.6 38.8 21.4 36.5 50.6  1.9 (1.1) -0.92*** 
Ivory Coast‡ 810 36.7 73.2 53.4 55.3 35.6 31.8  2.9 (1.3) 0.03 
Madagascar† 790 34.3 20.7 63.4 59.8 36.9 79.1  2.9 (1.2) 0.11* 
Mauritius§ 485 60.4 51.2 72.9 91.6 47.6 60.1  3.9 (1.4) 1.06*** 
Namibia§ 457 39.2 47.5 43.2 44.4 35.9 43.7  2.6 (1.4) -0.28*** 
Nigeria‡ 786 43.0 38.5 60.6 34.8 31.8 44.2  2.5 (1.2) -0.28*** 
South Africa§ 759 46.8 44.9 71.0 51.5 51.3 41.9  3.1 (1.3) 0.25*** 

North Africa, Near East and central Asia 4126 32.4 32.1 54.3 48.1 42.4 54.7  2.6 (1.4) -0.25*** 
Egypt‡ 796 38.2 40.3 44.5 41.1 47.0 44.1  2.6 (1.4) -0.26*** 
Tunisia§ 902 39.1 53.4 54.3 70.4 53.5 62.8  3.3 (1.3) 0.55*** 
Turkey§ 796 33.8 23.3 78.0 60.0 35.3 57.2  2.8 (1.4) 0.06 
Russia§ 789 26.4 24.5 57.1 45.6 39.8 59.0  2.5 (1.4) -0.33*** 
Kyrgyzstan† 837 24.1 16.8 38.1 21.7 35.7 49.5  1.9 (1.1) -1.01*** 

South Asia and China 3485 39.4 40.4 59.6 62.7 34.9 62.6  3.0 (1.3) 0.20*** 
Bangladesh† 785 39.6 43.3 62.8 64.4 37.4 61.8  3.1 (1.2) 0.32*** 
India‡ 783 32.2 32.0 88.1 42.9 41.9 64.6  3.0 (1.2) 0.16** 
Pakistan‡ 813 40.8 41.3 74.9 47.2 41.7 58.5  3.0 (1.3) 0.21*** 
China§ 1104 43.2 43.2 25.4 87.1 22.9 64.7  2.8 (1.3) 0.04 

Southeast Asia 4077 40.3 46.2 43.3 73.1 32.8 48.2  2.8 (1.3) 0.01 
Indonesia‡ 739 45.1 73.1 80.0 33.6 35.7 40.1  3.1 (1.2) 0.27*** 
Laos‡ 806 29.5 27.8 57.3 78.2 19.1 45.2  2.6 (1.3) -0.27*** 
Philippines‡ 781 28.6 31.9 35.3 74.6 26.7 53.6  2.5 (1.2) -0.33*** 
Singapore¶ 885 43.7 38.3 20.5 85.0 28.9 62.5  2.8 (1.4) -0.02 
Thailand§ 854 53.4 61.3 29.2 89.0 55.5 38.4  3.3 (1.9) 0.46*** 

 

†Low income country; ‡Lower middle income country; §Upper middle income country; ¶High income country (Source: World Bank, New Country Classifications, 2013); ††Beta for country difference; *p<0.05; 
**p<0.01; ***p<0.001. 
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Table 2. Ratings of belief in the importance of healthy dietary behaviours and dietary risk awareness by country among university students from 26 countries, 2013  
 
 Not to eat too 

much animal fat 
To eat enough 

fiber 
Not to add too 

much salt 
To eat enough 

fruit 
To eat breakfast 

every day Health benefits  Healthy dietary risk awareness 

 M (SD) M (SD) M (SD) M (SD) M (SD) OR (95% CI)  M (SD) OR (95% CI) 
All 6.4 (3.1) 7.0 (2.9) 7.0 (3.0) 7.7 (2.7) 7.5 (3.0)   1.4 (0.8)  
Caribbean and South America 6.3 (2.8) 7.1 (2.6) 7.1 (2.8) 7.7 (2.5) 7.8 (2.7) 0.89 (0.82-0.96)**  1.5 (0.7) 1.47 (1.34-1.60)*** 

Barbados¶ 6.3 (2.7) 7.0 (2.5) 7.3 (2.6) 7.7 (2.3) 7.6 (2.6) 0.97 (0.81-1.16)  1.5 (0.8) 1.19 (1.01-1.41)* 
Grenada§ 7.0 (2.8) 7.5 (2.6) 7.4 (2.8) 8.0 (2.4) 7.8 (2.7) 1.43 (1.15-1.79)**  1.6 (0.8) 1.54 (1.26-1.89)*** 
Jamaica§ 6.4 (2.9) 6.7 (2.8) 7.3 (2.8) 7.7 (2.6) 7.3 (3.0) 0.81 (0.69-0.94)**  Not available 
Colombia§ 6.0 (2.8) 7.3 (2.5) 6.9 (3.1) 7.7 (2.6) 7.9 (2.8) 0.79 (0.68-0.91)***  1.5 (0.7) 1.47 (1.27-1.69)*** 
Venezuela§ 6.4 (2.6) 6.9 (2.5) 6.8 (2.7) 7.4 (2.4) 8.8 (2.2) 0.87 (0.73-1.02)  1.5 (0.7) 1.48 (1.25-1.75)*** 

Sub-Saharan Africa 5.9 (3.5) 6.3 (3.3) 6.7 (3.4) 7.5 (3.2) 6.9 (3.6) 0.63 (0.59-0.68)***  1.2 (0.8) 0.51 (0.48-0.55)*** 
Cameroon‡ 5.9 (2.9) 6.9 (2.8) 6.9 (3.0) 8.4 (2.3) 8.1 (2.7) 0.82 (0.70-0.97)*  1.5 (0.7) 1.29 (1.10-1.52)** 
Ivory Coast‡ 6.6 (4.4) 7.0 (4.2) 7.5 (4.0) 8.1 (3.7) 5.5 (4.5) 0.71 (0.61-0.83)***  1.1 (0.7) 0.48 (0.41-0.57)*** 
Madagascar† 5.5 (3.1) 5.5 (2.9) 6.6 (3.0) 7.5 (2.9) 8.4 (2.7) 0.45 (0.39-0.53)***  1.0 (0.7) 0.38 (0.33-0.45)*** 
Mauritius§ 7.3 (2.5) 7.6 (2.2) 7.9 (2.4) 8.3 (2.1) 8.0 (2.5) 2.01 (1.61-2.52)***  1.5 (0.7) 1.02 (0.85-1.23) 
Namibia§ 6.3 (3.2) 7.1 (2.9) 6.9 (3.0) 7.6 (2.8) 7.3 (3.0) 0.75 (0.62-0.90)**  1.2 (0.7) 0.56 (0.46-0.68)*** 
Nigeria‡ 4.8 (3.7) 4.7 (3.6) 5.3 (3.8) 5.9 (3.8) 5.1 (3.8) 0.63 (0.52-0.76)***  0.9 (0.8) 0.32 (0.27-0.38)*** 
South Africa§ 5.4 (3.1) 6.4 (2.9) 6.3 (3.3) 7.0 (3.0) 7.0 (3.1) 0.50 (0.43-0.59)***  Not available 

North Africa, Near East and central Asia 5.9 (3.0) 6.4 (3.0) 6.6 (3.2) 7.3 (3.0) 7.1 (3.1) 0.58 (0.54-0.63)***  1.4 (0.8) 0.93 (0.86-1.00) 
Egypt‡ 6.1 (3.1) 6.5 (3.0) 6.0 (3.1) 7.0 (3.0) 6.1 (3.2) 0.58 (0.49-0.67)***  1.6 (0.8) 1.61 (1.39-1.86)*** 
Tunisia§ 6.4 (3.0) 6.4 (3.3) 7.1 (3.3) 6.9 (3.9) 7.3 (2.9) 0.73 (0.63-0.86)***  1.1 (0.9) 0.57 (0.50-0.65)*** 
Turkey§ 5.5 (3.0) 5.8 (2.9) 6.7 (3.3) 7.0 (2.7) 6.9 (3.3) 0.47 (0.40-0.54)***  1.4 (0.8) 0.98 (0.85-1.14) 
Russia§ 5.8 (3.2) 6.3 (3.1) 6.3 (3.1) 7.4 (2.8) 7.4 (3.0) 0.67 (0.57-0.78)***  1.1 (0.7) 0.36 (0.27-0.48)*** 
Kyrgyzstan† 5.8 (2.9) 6.9 (2.8) 6.8 (3.1) 8.3 (2.4) 7.9 (2.8) 0.81 (0.70-0.94)**  1.4 (0.7) 1.21 (1.02-1.38)* 

South Asia and China 7.5 (2.8) 7.9 (2.4) 7.7 (2.6) 8.3 (2.3) 8.1 (2.6) 2.41 (2.21-2.64)***  1.5 (0.8) 0.99 (0.92-1.07) 
Bangladesh† 6.5 (2.9) 7.0 (2.5) 6.6 (3.1) 7.2 (2.7) 7.1 (3.1) 1.04 (0.88-1.21  1.5 (0.8) 1.12 (0.97-1.30) 
India‡ 6.4 (3.4) 7.1 (3.1) 7.1 (3.2) 7.8 (2.8) 7.8 (3.0) 0.88 (0.76-1.02)  1.1 (0.7) 0.33 (0.28-0.39)*** 
Pakistan‡ 9.6 (0.8) 9.6 (0.7) 9.5 (0.9) 9.6 (0.8) 9.6 (0.8) 8.08 (5.58-9.88)***  1.6 (0.9) 1.18 (0.98-1.35) 
China§ 7.4 (2.1) 8.0 (1.8) 7.6 (1.9) 8.3 (1.7) 7.8 (2.0) 3.23 (2.73-3.82)***  1.8 (0.7) 2.53 (2.21-2.88)*** 

Southeast Asia 6.7 (2.8) 7.5 (2.5) 7.2 (2.7) 8.0 (2.3) 7.7 (2.7) 1.50 (1.38-1.62)***  1.6 (0.8) 1.57 (1.47-1.68)*** 
Indonesia‡ 8.1 (2.9) 8.9 (2.3) 8.1 (2.9) 9.2 (1.9) 8.3 (2.8) 5.58 (4.35-7.14)***  1.5 (0.9) 1.01 (0.88-1.18) 
Laos‡ 5.7 (3.0) 6.8 (3.0) 6.6 (3.4) 7.9 (2.7) 8.1 (3.0) 0.63 (0.54-0.72)***  1.2 (0.9) 0.77 (0.67-0.89)*** 
Philippines‡ 6.6 (2.4) 7.1 (2.2) 7.2 (2.2) 8.0 (2.0) 8.0 (2.4) 1.25 (1.07-1.46)**  1.8 (0.6) 4.14 (3.47-4.93)*** 
Singapore¶ 6.8 (2.4) 7.2 (2.1) 7.1 (2.2) 7.7 (1.9) 6.9 (2.5) 1.70 (1.45-1.99)***  1.8 (0.7) 2.62 (2.26-3.04)*** 
Thailand§ 6.4 (2.6) 7.5 (2.3) 7.3 (2.5) 7.4 (2.3) 7.3 (2.7) 1.19 (1.02-1.38)*  1.4 (0.7) 0.89 (0.77-1.02) 

 

†Low income country; ‡Lower middle income country; §Upper middle income country; ¶High income country (Source: World Bank, New Country Classifications, 2013); *p<0.05; **p<0.01; ***p<0.001. 
 



                                                                                                                               Dietary practices                                                                                                                                          749     

 

 
Table 3. Linear regression with healthy dietary behaviour among university students from 26 countries, 2013 
 
 

% 
Men   Women  

Variables (%) Unadjusted odds ratio Adjusted odds ratio  Unadjusted odds ratio Adjusted odds ratio 
 Beta (95% CI) Beta (95% CI)  Beta (95% CI) Beta (95% CI) 
Socio-demographics      

Age in years      
       16-19 34.1 Reference    
       20-21 35.5 -0.13 (-0.20 to -0.05)*** -0.07 (-0.05 to 0.01) -0.01 (-0.07 to -0.05) --- 
       22 or more 30.4 -0.03 (-0.03 to 0.05) 0.01 (-0.7 to 0.09) -0.03 (-0.10 to 0.03)  

Wealth      
       Not well off/poor 46.4 Reference    
       Wealthy/quite well off  53.6 -0.09 (-0.15 to -0.03)** 0.01 (-0.07 to 0.09) -0.07 (-0.12 to – 0.013)* -0.05 (-0.11 to -0.01) 

Country income      
       Upper middle income/high income  49.8 Reference    
       Low income/lower middle income  50.2 -0.07 (-0.13 to -0.004)* -0.16 (-0.23 to -0.09)*** -0.40 (-0.45 to -0.35)*** -0.17 (-0.24 to -0.10)*** 
Dietary factors      

Dietary knowledge      
       Low (0)  14.4 Reference ---   
       Medium (1) 36.1 -0.07 (-0.17 to 0.03)  0.06 (-0.03 t0 0.15) 0.04 (-0.06 to 0.14) 
       High (2-3)  49.5 0.01 (-0.08 to 0.11)  0.11 (0.02 to 0.19)* 0.03 (-0.07 to 0.13) 

Dieting to lose weight  15.6 0.72 (0.62 to 0.82)*** 0.67 (0.57 to 0.77)*** 0.51 (0.44 to 0.57)*** 0.47 (0.39 to 0.54)*** 
Importance of dietary benefits      

       Low  25.8 Reference    
       Medium  34.0 0.46 (0.39 to 0.54)*** 0.40 (0.32 to o.48)*** 0.43 (0.35 to 0.50)*** 0.38 (0.30 to 0.46)*** 
       High  40.2 0.68 (0.61 to 0.76)*** 0.64 (0.56 to 0.72)*** 0.79 (0.73 to 0.86)*** 0.73 (0.65 to 0.81)*** 
Religious and personality factors      

Non-organized religious activity      
        Low  30.2 Reference    
       Medium  38.7 0.20 (0.12 to 0.27)*** 0.18 (0.10 to 0.25)*** 0.30 (0.24 to 0.350*** 0.33 (0.26 to 0.40)*** 
       High  31.1 0.35 (0.27 to 0.43)*** 0.31 (0.22 to 0.39)*** 0.36 (0.30 to 0.43)*** 0.39 (0.32 to 0.47)*** 

Personal control      
       Low  33.6 Reference   --- 
       Medium  40.3 -0.01 (-0.08 to -0.07) -0.03 (-0.10 to 0.05) -0.01 (-0.07 to 0.05) -0.02 (-0.08 to 0.05) 
       High  26.1 0.08 (0.002 to -0.16)* 0.02 (-0.07 to 0.10) 0.10 (0.04 to 0.18)* 0.12 (0.05 to 0.20)*** 
Other health behaviours      

Physical activity      
       Low  46.5 Reference    
       Moderate  21.9 0.13 (0.04 to 0.21)** 0.13 (0.04 to 0.22)** 0.18 (0.11 to 0.24)*** 0.20 (0.13 to 0.27)* 
       High  31.5 0.15 (0.08 to 0.33)*** 0.21 (0.14 to 0.29)*** 0.08 (0.02 to 0.15)** 0.13 (0.06 to 0.20)*** 
Current tobacco user  12.8 -0.35 (-0.43 to -0.28)*** -0.30 (-0.38 to -0.22)*** -0.41 (-0.52 to -0.30)*** -0.33 (-0.45 to -0.21)*** 

*p<0.05; **p<0.01; ***p<0.001. 
UOR: unadjusted odds ratio; AOR: adjusted odds ratio; CI: confidence interval. 
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associated with healthy dietary behaviour. However, in 
agreement with several studies4-6,9 this study found that 
beliefs about dietary health benefits and dieting behaviour 
were highly associated with healthy dietary behaviour. 
The cognitive model of dietary health behaviour can be 
utilized in dietary health interventions. In addition, die-
tary health behaviour was assessed in relation to religious 
and personality constructs such as personal control or 
mastery and non-organized religious activity. Non-
organized religious activity and among women personal 
control or mastery were associated with dietary healthy 
behaviour, as found in some previous studies.7,10 This 
finding seems to emphasise the importance of “internali-
ty”10 on dietary healthy behaviour, which can also be uti-
lized in dietary interventions. Further, in agreement with 
previous studies, physical activity and no current tobacco 
use were associated with dietary healthy behaviour.4,8 
This seems to support that positive, healthy behaviours 
may cluster and can be combined in health promotion 
programmes. 

 
Study limitations  
This study had several limitations. The study was cross-
sectional, so causal conclusions cannot be drawn. The 
investigation was carried out with students from one uni-
versity in each country, and inclusion of other centres 
could have resulted in different results. University stu-
dents are not representative of young adults in general, 
and the prevalence of the different dietary healthy prac-
tices and its risk factors may be different in other sectors 
of the population. Another limitation of the study was that 
all the other information collected in the study was based 
on self-reporting.  
 
Conclusion 
The study found a high prevalence of relative poor dietary 
healthy behaviours in a large sample of university stu-
dents from Africa, Asia and the Americas. Several factors 
associated with healthy dietary behaviours university stu-
dents were identified. 
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26 個低、中、高收入國家大學生的飲食健康行為與信

念 
 
本研究目的為評估來自 26 個低、中、高收入國家大學生，他們的六個健康飲

食行為及相關因子的盛行率。本研究室一個橫斷性調查，我們使用一份自填式

問卷（大部分參照歐洲健康與行為調查）收集來自 26 個國家的 27 所大學，共

19503 名大學學生（平均年齡為 20.8 歲，標準差=2.8 歲，年齡範圍為 16-30
歲）的資訊。結果顯示，總共六項的健康飲食行為，整體學生自評健康飲食行

為平均為 2.8 項。更多的女學生較男學生表示有健康飲食行為。男女生的多元

線性迴歸，居住在中上或是高收入國家者、為了減重而節食、認為飲食健康益

處的重要性高、常參與非組織宗教活動、高體能活動及目前為非吸菸者與健康

飲食行為指數有關。本研究發現高盛行不良飲食健康行為。 
 
關鍵字：飲食行為、健康信念、知識、大學生、多國 
 


