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Background and Objectives: A core challenge for low- and middle-income countries (LMICs) in combating the 
negative effects of the nutrition transition is to implement appropriate prevention strategies to halt the increasing 
prevalence of obesity and non-communicable diseases (NCDs), against a background of prevailing under nutri-
tion. There have been several proposals for the enhancement of university nutrition education for future health 
and related professionals who are expected to communicate knowledge of health risks to the broad community. 
However, little is known about university nutrition education in LMICs. The present study aimed to investigate 
professional development opportunities and barriers for university nutrition lecturers to teach public health nutri-
tion (PHN). Methods and Study Design: An online survey was conducted among 242 Vietnamese health and 
education professionals and university nutrition lecturers across Vietnam. Purposive sampling was used to recruit 
participants. Comparisons of between the groups’ responses were examined via SPSS Crosstabs. The structures 
of the perceived barriers and desired PHN training topics were examined via factor analyses. Multiple linear re-
gression examined the influences on lecturers’ learning interests in nutrition areas. Results: The lecturers’ learn-
ing interests spanned four areas: basic nutrition, basic food, food policy and ‘new’ trends (e.g. food policy, mar-
keting). Major impediments to nutrition teaching in universities divided into two groups: resource limitations and 
professional constraints (e.g. lack of relevant training opportunities). The lecturers’ perceptions of professional 
constraints influenced their interest in learning about ‘new’ trends. Conclusions: The results highlighted the need 
and opportunities to enhance PHN professional development for nutrition lecturers in Vietnam. 
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INTRODUCTION 
Vietnam is a lower middle-income country (LMIC) locat-
ed in South East Asia. During the second half of the 20th 
century a large proportion of the Vietnamese population 
experienced undernourishment and infectious diseases.1 
Amelioration of these health-related conditions has been a 
major health priority and focus for population health au-
thorities for decades. Economic growth, especially after 
the initiation of DoiMoi (Reform and renovation) in the 
middle of 1990s, brought important changes in the dietary 
patterns and lifestyles of the Vietnamese population. The 
composition of the diet of a large proportion of the popu-
lation has shifted to include lower amounts of starchy 
staples, greater amounts of protein- and fat-rich foods and 
higher energy content.2,3 The traditional dietary pattern of 
a proportion of the urban population have shifted towards 
including more fast foods and more energy dense-nutrient 
poor foods (sugar, sweets).3 These dietary shifts have 
been accompanied by less physical activity and more sed-
entary habits.4-7 These changes have resulted in the Viet-
namese population undergoing a nutrition transition and 
experiencing a double burden of nutritional problems, the 
co-existence of underweight and overweight,4,8-10 as well 
as an increased prevalence of non-communicable diseases  

 
 
(NCDs).8,11,12 This is similar to the changes that have oc-
curred in other LMICs such as Thailand, Bangladesh and 
India.13-15 

A core challenge for Vietnam in combating the nega-
tive effects of the nutrition transition is to implement ap-
propriate prevention strategies to halt the increasing prev-
alence of obesity and NCDs, against a background of 
prevailing micronutrient deficiencies and infectious dis-
eases. Critical to these efforts is the capacity development 
of Vietnamese health professionals with sufficient PHN 
knowledge, skills and abilities to influence policy-making 
and program delivery. PHN education and training are 
key components of this capacity development as they 
would help contribute understanding and skills to help 
address the dual burden of malnutrition and NCDs.16,17 
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Conventional nutrition science has evolved from medi-
cine and clinical applications centred on undernutrition.18-

20 This traditional disciplinary focus has been highly ef-
fective in advancing nutrition science and its application 
to policies and programs to tackle classic nutrient defi-
ciency diseases.18-20 However, the nutrition transition has 
introduced new nutrition problems. A new way of con-
ceptualising nutrition science is needed so that the disci-
pline is more relevant to contemporary nutrition challeng-
es.21,22 One prominent example of a reform agenda for 
nutrition science is the ‘New Nutrition Science’ project as 
captured in ‘The Giessen Declaration’. The Giessen Dec-
laration proposes that the scope of the nutrition science 
discipline should be extended from its traditional biologi-
cal basis to also encompass environmental and social di-
mensions.23,24 In this paper the term ‘traditional nutrition’ 
refers to nutrition science as consisting of a biological 
dimension alone, whereas ‘new nutrition’ refers to the 
extension of the scope of the discipline from the biologi-
cal dimension to also include social and environmental 
dimensions. 

There have been several proposals for the enhancement 
of university nutrition education in developed countries 
such as Australia, England, Japan, the United States, and 
other high-income European countries, in particular, the 
integration of PHN into the curricula for medical and al-
lied health students.25-29 However, there is little 
knowledge about university nutrition education in devel-
oping countries where the socioeconomic situation and 
university education context are quite distinct from those 
in developed countries. An investigation in 11 Latin 
American countries revealed that the term ‘public health 
nutrition’ is still poorly understood (even among nutrition 
students and professionals).30 Investigations in India 
found that PHN has not developed as an independent dis-
cipline in colleges and universities and is not taught in the 
programs of related disciplines.31 A report to provide 
background information on academic programmes (un-
dergraduate and graduate) on human nutrition in 16 West 
African countries found that West African nutrition aca-
demic programmes and research institutes do not ade-
quately meet the demand for nutritionists and technical 
services in the region.32 Several studies have found that 
one of the barriers to the expansion of nutrition education 
in higher education in both developing countries and de-
veloped countries is the shortage of knowledgeable lec-
turers who can transfer knowledge and serve as role mod-
els in practice and research.27,33,34 

PHN is not available as an independent subject, pro-
gram, or discipline in Vietnamese colleges or universities. 
Instead, the subjects named ‘Nutrition’ or ‘Nutrition and 
Food Safety’ are regulated by the Vietnamese Ministry of 
Education and Training (MOET) as required courses in 
university programs for undergraduates in early child-
hood education, food science, medical and allied health 
sciences (e.g. nursing, public health, dentistry).   

Nutrition issues are multi-sectoral problems that re-
quire multi-sectoral solutions, and multi-sectoral nutrition 
responses strengthen nutrition outcomes.35,36 In discussing 
how to mitigate the burden of malnutrition and NCDs, the 
WHO has called for incorporation of the public health 
and nutrition aspects of NCD prevention and control in 

the teaching curricula for medical and allied health per-
sonnel and in the provision of in-service training.37 Sever-
al researchers have emphasized the importance of PHN 
training for client-oriented professionals (such as teachers, 
community partitioners, dietitians, agriculturists).38-41 As 
the building of the Vietnamese nutrition and dietetics 
workforce has just commenced (the enrolment for the 
first bachelor program was in 2013), it is particularly crit-
ical to enhance the nutrition training that is already inte-
grated into available training curricula for undergraduate 
students in associated disciplines such as medicine, nurs-
ing, public health, allied health sciences, food science and 
processing, and education. 

At present, we know little about opportunities and bar-
riers to the enhancement of nutrition in professional edu-
cation in LMICs. For example, little is known about 
health and education professionals’ views and experienc-
es about nutrition teaching in university. As shown in 
studies in high income countries, the views of these pro-
fessional groups are important because they play key 
roles in the communication of nutrition and health 
knowledge to future health and education professionals 
and the broader community, and influence policy-
making.42,43 

This study aimed to examine health professionals’, 
school education professionals’ and nutrition lecturers’ 
views and experience of nutrition teaching in university, 
as well as professional development opportunities and 
barriers for nutrition lecturers to enhance PHN teaching 
in Vietnamese universities. Our main research questions 
are: Do we need to improve the current situation of PHN 
teaching, and, if so, why and how? 
 
MATERIALS AND METHODS 
Survey sample and procedure 
During late November 2014 and mid-January 2015, an 
online survey was conducted among Vietnamese health 
and school education professionals and university nutri-
tion lecturers. Initially, purposive sampling was used to 
recruit potential participants who were identified from 
their participation in two earlier qualitative studies (inter-
views). These included health professionals (general prac-
titioners, nurses, health and nutrition administrators), 
school education professionals (school principals, teach-
ers), and university nutrition lecturers. Each of these re-
spondents then asked to suggest colleagues who could be 
contacted for inclusion in the study - ‘snowballing’. 

In order to extend the sampling to include potential 
participants from different cities and provinces in Vi-
etnam, additional approaches were used. An email-
address list provided by colleagues in the National Insti-
tute of Nutrition (NIN) was used to identify and recruit 
health professionals working in provincial health services. 
The websites of seven provincial departments of educa-
tion were used to contact the heads of secondary, primary 
and early childhood education divisions who were asked 
to forward an invitation email to their colleagues (princi-
pals and teachers) in schools. The websites of 18 Viet-
namese universities were used to contact individual nutri-
tion lecturers in academic departments which provided 
undergraduate courses in education, food science and 
processing, medicine and health sciences. 
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Initial communication with possible participants was 
made via email to request their participation and to for-
ward the email to their colleagues who might be potential 
participants (snowballing). The email included the invita-
tion letter, links to a plain language statement and the 
questionnaire. A reminder email was sent to potential 
participants one week after the first email was sent.  

In total, 1,289 emails were sent, including 48 emails to 
the third parties, 170 emails to potential health profes-
sional participants (from the list provided by the NIN), 39 
emails to education administrators in the provincial de-
partments of education. We contacted heads of academic 
departments who advised us to contact lecturers directly. 
Because their specialties were unclear from the email 
listings, we sent blanket emails to 1,032 lecturers in these 
faculties (even though few were likely to be nutrition lec-
turers). 

A screening question (Have you been a health profes-
sional (general practitioner, medical doctor, nurse, nutri-
tionist, health administrator), or school education profes-
sional (school principal, teacher),or university lecturer 
who taught nutrition or other nutrition related subjects to 
students in education, food science and processing, medi-
cine or health sciences (nursing, pharmacy, dentistry, 
nutrition and public health?) was used to ensure that only 
professionals from the targeted groups participated in the 
survey.  

There was no incentive paid for participation. 
 
The questionnaire 
The questions were based on several sources. In particular, 
the questions about barriers to nutrition teaching, and 
organisations suitable to provide nutrition training cours-
es to lecturers were mainly based on the findings from 
two earlier qualitative studies (available on request from 
the corresponding author) and also on several health 
workforce development reports.26,34,44,45 The questions 
about the PHN topics for lecturers’ further training (ques-
tions only for respondents who identified themselves be-
ing lecturers) were informed by The Core Curriculum for 
Nutrition in the Education of Health Professionals,46,47 
and the Competency Framework for Global Public Health 
Nutrition Workforce Development.17 Questions about 
actions proposed for the improvement of university nutri-
tion teaching were informed by the Building Global Alli-
ances for Public Health Nutrition Training report.48 

The survey items were administered in rotated order 
for each of the main questions. Five-point response scales: 
Strongly disagree (1), Disagree (2), Not sure (or Neutral) 
(3), Agree (4), Strongly agree (5) were employed for the 
questions about barriers to university nutrition teaching, 
and actions to improve university nutrition teaching. 
Three-point response scales: No (1), Maybe (2), and Def-
initely (3) were used for the questions about lecturers’ 
interest in PHN training topics, and organisations suitable 
to provide nutrition training courses to lecturers. The final 
section of the survey inquired about respondents’ demo-
graphic and professional information, including age, gen-
der, residential location (name of province/city), educa-
tional degree and background, current occupation, num-
ber of years of service, name of institution of the re-
spondents. The lecturers were asked to name their disci-

plinary speciality as well as the subjects they had taught 
in the two preceding years. 
 
Data analysis 
The responses were analysed via IBM SPSS Statistics 
(version 22, 2014). Frequency analyses of the demo-
graphic factors summarised the characteristics of the 
sample. The respondents’ occupations were divided into 
three groups: (1) nutrition lecturers; (2) health profession-
als (general practitioners, medical doctors, nurses, and 
health administrators); (3) school professionals (school 
principals, teachers). Within the nutrition lecturer group, 
three subgroups were determined: (a) education lecturers; 
(b) food science lecturers; (c) health lecturers. Compari-
sons of responses between the three main professional 
groups, as well as between the three lecturer subgroups 
were examined via the Crosstabs program (Table 1, 2).  

Exploratory factor analysis (principal components with 
Varimax rotation) was conducted to understand the struc-
tures of the perceived barriers to university nutrition 
teaching (Table 1), and of the PHN training courses that 
the lecturers desired to learn (Table 2). The internal relia-
bility of the factors was assessed via Cronbach’s α. 

The percentages of ‘strongly agree’ and ‘agree’ re-
sponses to barriers facing university nutrition education in 
the three professional groups were aggregated and the 
three professional groups were compared by one-way 
ANOVA (with Tamhane post hoc tests) to test the hy-
pothesis that the patterns of responses differed between 
the three groups. Hypothesized differences between the 
three lecturer subgroups in the patterns of responses to 
desired nutrition topics were also examined in a similar 
manner. 

Finally, the relationships between the factor scores and 
likely predictor variables were examined through multiple 
linear regression, including regression with dummy vari-
able (the health lecturer subgroup being chosen as the 
reference category) to explore the influences on lecturers’ 
learning interests in PHN topics (Table 3). p<0.05 was 
accepted as the level of statistical significance.  
 
RESULTS 
Two hundred and forty-two Vietnamese professionals 
completed the survey. They were composed of three oc-
cupation groups: health professionals (57 respondents, 
23.6%), school professionals (46 respondents, 19.0%), 
and nutrition lecturers (139 respondents, 57.4%). Sixty-
five percent of the respondents were female. The mean of 
age of the sample was 37.4 years (SD: 9.6). The mean of 
number of years of service in current occupation was 12.9 
(SD: 9.3). Almost 62% of the respondents had postgradu-
ate degrees, including more than one-fifth (21.5%) having 
doctoral degrees. The respondents were from many insti-
tutions across 29 provinces and major cities in Vietnam. 
 
University lecturers’ interest in learning about PHN 
topics 
The three topics that most lecturers were interested hav-
ing further training in were ‘nutrition-related chronic dis-
eases’, ‘pregnancy - breast-feeding - infant nutrition’, and 
‘dietary recommendations and guidelines’ (Table 1, over 
60%). The three topics that attracted the lowest interest 
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included ‘food policy’, ‘impacts of food policy on food 
supply and demand’, and ‘impacts of food marketing on 
food consumption’ (approximately 30%). Three differ-
ences between the three lecturer subgroups were found: 
the health lecturers were more interested in learning about 
‘nutrition-related chronic diseases’, ‘dietary recommenda-
tions and guide lines’ and ‘basic cooking skills’ than their 
education and food science colleagues (Table 1). 

The factor analysis of the lecturers’ desired nutrition 
topics derived four factors. Factor 1 represents ‘basic 
nutrition’ topics, factor 2 represents ‘food policy’, factor 
3 represents ‘basic food science’, and factor 4 represents 
topics in ‘new trends’ (Table 1).  
 
Differences in the lecturer subgroups’ patterns of de-
sired training topics 
The One way ANOVA (with Tamhane post hoc tests), 
conducted on the aggregated data from the percentages of 
‘definitely’ responses to the multi-pronged question of 
lecturers’ interest in PHN training topics, showed that the 
patterns of desired training topics differed between the 
three lecturer subgroups: F (2, 81)=11.8, p<0.001; in par-
ticular the pattern for the health lecturers (M=52.6, 
SD=14.7) differed significantly from that of the education 

lecturers (M= 36.5, SD=12.1) and the food science lectur-
ers (M=44.3, SD=9.93). The pattern for the education 
lecturers differed significantly from that of the food sci-
ence lecturers. 
 
Barriers to nutrition teaching 
When asked about the barriers to nutrition teaching in 
university, three-quarters of all the respondents (74.8%) 
and of the lecturer group (74.6%) believed that there were 
barriers that prevented the improvement of nutrition 
teaching in university. Chi-square analyses showed no 
differences between the three professional groups, or be-
tween the three subgroups of lecturers in their perceptions 
of barrier existence to nutrition teaching in university. 
The respondents who said ‘yes’ to the question of the 
existence of barriers to nutrition teaching went on to iden-
tify specific barriers that they felt were impeding nutrition 
teaching in university.  

Key identified barriers to nutrition teaching included: 
‘lack of on-the-job training for lecturers’, ‘inflexibility of 
available curriculum frameworks’, and ‘lack of infor-
mation about developments in disciplinary teaching’. The 
lecturers were less likely than the other two groups to 
identify ‘lack of accurate nutrition teaching materials’ and 

Table 1. Summary of the three professional groups’ views of barriers impeding university nutrition teaching† 
 
No Item Rotated 

factor 
loadings 

University 
lecturers 
n=104‡ 

Health  
professionals 

n=45‡ 

School 
teachers 
n=32‡ 

Total 
n=181‡ 

Chi-sq. (df) 
n=181 

1 Large classes prevent lecturers from using 
interactive teaching methods 

0.477 81.7 75.6 90.6 81.8 2.85 (2) 

 

Factor 1: Resource limitations (Cronbach’s α=0.836) 
2 Ministry of Education and Training’s cur-

riculum frameworks are too rigid 
0.564 70.2 77.8 81.3 74.0 1.99 (2) 

        

3 Lack of up-to-date materials for teaching 
nutrition (e.g. research papers) 

0.654 69.2 77.8 81.3 73.5 2.38 (2) 
        

4 Inadequacy of time provided for the subject 0.620 67.3 73.3 71.9 69.6 0.633 (2) 
        

5 Lack of accurate teaching materials in nu-
trition (e.g. textbooks) 

0.641 59.6 84.4 78.1 69.1 16.0 (4)** 
        

6 Lecturers' inadequate knowledge of some 
specific topics 

0.526 64.4 77.8 71.9 69.1 2.77 (2) 
        

7 Lack of interest in learning nutrition among 
some students 

0.511 55.8 71.1 78.1 63.5 6.76 (2)* 

 

Factor 2: Lecturer problems (Cronbach’s α=0.910) 
8 Lack of on-the-job training for nutrition 

lecturers 
0.627 78.8 77.8 81.3 79.0 0.140 (2) 

        

9 Limited ability to use English among lec-
turers 

0.580 70.2 73.3 71.9 71.3 0.158 (2) 
        

10 Lack of information about the development 
of the discipline among lecturers 

0.763 69.2 71.1 71.9 70.2 0.107 (2) 
        

11 Lack of support from academic depart-
ments to nutrition teaching 

0.774 66.3 71.1 62.5 66.9 0.654 (2) 
        

12 Lecturers do not keep update with the de-
velopment in nutrition 

0.803 57.7 68.9 62.5 61.3 3.99 (4) 
        

13 Lack of cooperation among colleagues to 
enhance nutrition teaching 

0.674 50.0 66.7 59.4 55.8 5.73 (4) 

 
Cramer’s V values were checked, these ranged between 0.024 and 0.210, presenting small to medium size effects according to Cramer’s 
criteria.29,30 
†Only respondents who answered ‘Yes’ to the previous question of ‘There are any barriers which prevent improvements and changes in 
nutrition teaching in universities’ continued with the questions to indicate the items of specific barriers.  
‡% who agreed or strongly agreed. 
*p<0.05, **p<0.01. 
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‘lack of interest in learning nutrition among some stu-
dents’ as barriers (Table 2).  

The factor analysis of the perceived barriers derived two 
main ‘barrier’ factors. Factor 1 represented ‘resource lim-
itations’, and factor 2 represents ‘professional constraints’ 
including the barriers related to the lack of relevant pro-
fessional development opportunities for lecturers to teach 
nutrition (Table 2).  
 

Differences in the groups’ patterns of perceived barriers 
The comparisons on aggregated data (conducted from the 
percentages of ‘strongly agree’ and ‘agree” responses to 
the question of barriers to university nutrition education) 
showed that the patterns of perceived barriers differed 
between the three professional groups: F (2, 36) =4.4, 
p<0.05; in particular, the pattern for the health profes-
sionals (M=74.4, SD=4.76) was significantly different 
from that of the lecturers (M=66.2, SD=8.85). The 

Table 2. Summary of nutrition training courses lecturers would like to attend 
 
No Item Rotated 

factor 
loadings 

Education 
lecturers 

n=38† 

Food 
lecturers 

n=51† 

Health 
lecturers 

n=45† 

Total 
n=134† 

Chi-sq. (df) 
n=134 

Factor 1: Basic Nutrition (Cronbach’s α=0.855) 
1 Nutrition-related chronic diseases 0.644 56.3 62.0 95.2 71.8 17.6 (2)**** 
        

2 Peri-natal nutrition (e.g. pregnancy, breast-
feeding, infant nutrition) 

0.651 59.4 56.0 78.6 64.5 5.58 (2) 
        

3 Dietary recommendations and guidelines 0.698 37.5 52.0 85.7 59.7 19.6 (2)**** 
        

4 Identification of bio-markers of nutrition 
status 

0.517 43.8 58 64.3 56.5 3.20 (2) 
        

5 The diets of different population groups (e.g. 
men, women, children, aged groups)  

0.567 43.8 44.0 59.5 49.2 2.71 (2) 

 

Factor 2: Food Policy (Cronbach’s α=0.917) 
6 Food legislation and regulation 0.770 25 42.0 47.6 39.5 6.71 (4) 
        

7 Food security and sustainability 0.635 28.1 40.0 42.9 37.9 1.83 (2) 
        

8 Food system 0.636 18.8 48.0 38.1 37.1 8.75 (4) 
        

9 Food policy 0.684 18.8 36.0 40.5 33.1 5.41 (4) 
 

Factor 3: Basic Food (Cronbach’s α=0.856) 
10 Nutritional composition of food 0.578 53.1 54.0 69.0 58.9 2.72 (2) 
        

11 Basic food science 0.686 56.3 40.0 45.2 46.0 6.01 (4) 
        

12 Basic cooking skills 0.693 43.8 26.0 50.0 38.7 12.1 (4)* 
 

Factor 4: New Trends (Cronbach’s α=0.959) 
13 Nutrition research skills (qualitative and 

quantitative) 
0.609 40.6 60.0 61.9 55.6 3.98 (2) 

        

14 Skills of assess of nutritional status 0.485 50.0 52.0 57.1 53.2 0.423(2) 
        

15 Developing trends in nutrition research 0.773 40.6 52.0 52.4 49.2 1.27 (2) 
        

16 Nutrition and environmental sustainability 0.719 40.6 52.0 50.0 48.4 1.08 (2) 
        

17 Developing trends in nutrition training 0.775 37.5 50.0 45.2 45.2 1.23 (2) 
        

18 Influences on food choice and consumption 0.565 37.5 50.0 40.5 43.5 1.48 (2) 
        

19 Trends in the populations’ health and nutri-
tion status 

0.658 28.1 48.0 47.6 42.7 3.77 (2) 
        

20 Nutritional surveillance 5.17 31.3 40.0 52.4 41.9 7.98 (4) 
        

21 Food and ecology 0.553 37.5 38.0 47.6 41.1 1.11 (2) 
        

22 Nutritional intervention in community 0.671 25.0 40.0 52.4 40.3 7.80 (4) 
        

23 Stakeholders’ roles (e.g. government, food 
industry, social organisations) in shaping 
food environment 

0.648 25.0 40.0 38.1 35.5 4.73 (4) 

        

24 Skills of working with the community 0.700 25.0 28.0 47.6 33.9 6.15 (4) 
        

25 Nutrition advocacy skills 0.685 28.1 28.0 45.2 33.9 4.98 (4) 
        

26 Impacts of food marketing on food consump-
tion 

0.532 18.8 34.0 40.5 32.3 4.22 (4) 
        

27 Impacts of food policy on food supply and 
demand 

0.659 25.0 34.0 31.0 30.6 1.06 (4) 

  

Other 
28 Food labelling 0.493 46.9 36.0 47.6 42.7 4.28 (4) 
 
Cramer’s V values were calculated, these ranged between .065 and .398, presenting small to moderate size effects according to Cramer’s 
criteria.29,30 
†Who indicated ‘Definitely’. 
*p<0.05, **p<0.01, ***p<0.001, ****p<0.0001. 
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pattern for the school professionals (M=69.6, SD=6.95) 
did not differ significantly from either of the patterns of 
the health professionals or the lecturers.  

The differences between the three lecturer subgroups’ 
perceptions of barriers to nutrition teaching was also ex-
amined. Although no major differences were found be-
tween the three lecturer subgroups in their perceptions of 
the specific barriers, the patterns of perceived barriers 
differed between the three lecturer subgroups groups: F(2, 
36)=5.7, p<0.01; in particular, the pattern for the health 
lecturers (M=73.4, SD=11.4) was significantly different 
from that of the food science lecturers (M=59.1, 
SD=11.4). The pattern for the education lecturers 
(M=66.5, SD=9.16) did not differ significantly from those 
of the health lecturers or the food science lecturers. 
 
Influences on lecturers’ interest to have further train-
ing in PHN topics 
Multiple regression analysis showed positive relation-
ships between the lecturers’ beliefs about ‘nutrition im-
portance’ for professional practice and their learning in-
terests in all four nutrition knowledge areas; positive rela-
tionships between lecturers’ awareness of ‘professional 
constraints’ and their learning interests in ‘basic food 
science’ and ‘new trends’ (Table 3). A regression analysis 
with dummy variable, the health lecturer subgroup being 
chosen as the reference category, showed that the health 
lecturers had more interest in learning about ‘basic nutri-
tion’, and food science lecturers had less interest in learn-
ing about‘ basic food science’. However, no differences 
were found between the lecturer subgroups in their inter-
est in learning about ‘food policy’ and ‘new trends’. De-
mographic factors did not influence lecturers’ interest in 
learning about nutrition topics (Table 3). 
 
Likely course providers 
When asked to identify the organisations that could pro-

vide PHN training courses for university lecturers, the 
National Institute of Nutrition was the most popular, be-
ing chosen by three quarters of the lecturers (76.0%), fol-
lowed by the professional health or nutrition associations 
(60.8%), and Hochiminh City Centre of Nutrition 
(53.6%). More than one-fifth of the lecturers believed 
food companies were suitable to provide nutrition training 
courses to them (20.8%). No differences were found be-
tween the three lecturer subgroups in these views. 
 
University lecturers’ intended actions to gain nutrition 
knowledge 
In order to improve their nutrition knowledge and teach-
ing, more than half of the lecturers expressed their will-
ingness to join a nutrition society (54.7%), or a PHN so-
ciety (43.4%). Similar proportions of lecturers indicated 
their willingness to take online (69.8%) and face-to-face 
training courses (68.6%).  
 
Actions for improving university nutrition teaching 
The substantial majority of lecturers expressed their sup-
port for the development of a system that recognises ad-
vanced practice in nutrition education and training 
(86.4%), establishment of an accreditation system for 
university nutrition courses (84.0%) and a registration 
system for nutrition lecturers (77.6%).  
 
DISCUSSION 
The purpose of this study was to examine nutrition lectur-
ers’, health professionals’ and school professionals’ views 
and experience of nutrition teaching in university, as well 
as professional development opportunities and barriers 
for nutrition lecturers to enhance their teaching. Previous 
research in the area of university nutrition teaching has 
mainly been in developed countries. This study, to our 
knowledge, is the first to investigate the issues related to 
the education and training of nutrition professionals who 

Table 3. Summary of regression analyses of the scores of 4 factors of nutrition courses that lecturers would like to 
learn 
 
 Standardised β 
 Basic nutrition score† Food policy score† Basic food score† New trends score† 
R2 23.4% (16.6%) 15.5% (8.0%) 23.1% (16.3%) 18.8% (11.6%) 
Nutrition importance 0.206* 0.203* 0.196* 0.201* 
Barriers - Lecturer problems‡ ̲ ̲ 0.306* 0.253* 
Barriers - Resource limitation‡ ̲ ̲ ̲ ̲ 
Age ̲ ̲ ̲ ̲ 
Women  ̲ ̲ ̲ ̲ 
Education level ̲ ̲ ̲ ̲ 
Years of service ̲ ̲ ̲ ̲ 
Five main cities ̲ ̲ ̲ ̲ 
Education lecturers vs Health lecturers -0.256** ̲ ̲ ̲ 
Food lecturers vs Health lecturers -0.204*  -0.231*  
 
†Factor 1, 2, 3, 4 (Table 2). 
‡Factor 1, 2 (Table 1). 
R2=the proportion of variance in the scores accounted for by the predictor variables. 
*p<0.05, **p<0.01. 
Nutrition Importance: Total scores of agreement for the need of nutrition knowledge for professional practices - Strongly disagree (1) … 
Strongly agree (5). 
Age: 5 age groups; under 25 (1), 26-35 (2), 36-45 (3), 46-55 (4), 56 and older (5). 
Education level: 3 levels; Bachelor degree (1), Master degree (2), Doctoral degree (3). 
Years of service: 7 groups; under 5 (1), 6-10 (2), 11-15 (3), 16-20 (4), 21-25 (5), 26-30 (6), over 31 (7). 
Five main cities: living in one of the five main cities of Vietnam (Hochiminh City, Hanoi, Danang, Cantho and Haiphong). 
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will themselves communicate nutrition knowledge to the 
future nutrition professional workforce and the broader 
community in Vietnam.   

The topics for extended training that the lecturers were 
most interested in receiving included the conventional 
areas of nutrition science such as peri-natal nutrition (e.g. 
pregnancy, breast-feeding, infant nutrition), nutritional 
composition of food rather than ‘newer’ areas such as 
food policy and food marketing. Indeed, the ‘food policy’ 
factor had the lowest mean interest scores. Our observa-
tion of current nutrition curricula in Vietnamese universi-
ties indicates that topics such as food policy, food market-
ing, and food environments and systems are generally 
absent from programs (QP’s unpublished PhD thesis). In 
other words, the lecturers maintained their traditional 
focus on the biological dimension of nutrition science. 
This suggests either that the lecturers are already familiar 
with the ‘new’ knowledge areas or, more likely, they 
were unaware or poorly informed about nutrition sci-
ence’s social and environmental dimensions as identified 
in the ‘new nutrition science’. The explanation above is 
likely because the lack of up-to-date materials for teach-
ing and information about recent developments in disci-
plinary teaching were identified as major professional 
development barriers to the improvement in nutrition 
teaching. It is also likely that overemphasis on traditional 
didactic teaching approaches presents challenges for lec-
turers to think critically and conceptually about the nature 
and scope of nutrition science. We did not examine this 
issue in the present study. However, given the lack of 
culture of critical reflection and thinking towards chal-
lenging conventional orthodoxy and bringing in new con-
cepts is common in less developed countries, this is a 
reasonable explanation for the results and high lights the 
need of further research on this area. Frenk and his col-
leagues, in discussing the urgent demand to transform the 
education of health professionals to strengthen health 
systems, commented that a narrow technical focus with-
out broader contextual understanding results in profes-
sional education not keeping pace with contemporary 
challenges.49 

The similarities between the three lecturer subgroups’ 
relatively poor awareness of the importance of new areas 
of nutrition science such as food policy and food envi-
ronment raise a question about their knowledge and pre-
paredness to teach about these and related topics. This is 
concerning because it suggests that future professionals 
who will serve in a wide range of professions and social 
positions may not be adequately prepared to support and 
deliver food and nutrition policies and programs. In the 
context of Vietnam undergoing the nutrition transition 
and experiencing the double burden of malnutrition and 
diseases, this is a critical shortage. 

The differences in the patterns of preferred PHN topics 
between the three lecturer subgroups might be explained 
by differences in their perceptions of the relevance of 
nutrition knowledge for professional practice. Education 
lecturers might focus on the role of nutrition in the con-
text related to nutrition education in school, whilst health 
lecturers are likely to focus the role of nutrition in disease 
treatment, and food science lecturers might draw on their 
nutrition knowledge to support food production. 

There was general agreement that the major impedi-
ments to nutrition teaching in university included large 
classes, lack of training for lecturers, lack of up-to-date 
teaching materials, lack of information about recent dis-
ciplinary developments, as well as limited English profi-
ciency amongst lecturers. These findings are consistent 
with the results of an earlier qualitative study conducted 
by the authors (available on request) and other studies in 
developing countries which identified similar themes.50,51 
The two main sets of barriers identified in this study are 
similar to those identified in studies of nutrition education 
for medical and allied health undergraduates in the United 
States, specifically the lack of resources and trained nutri-
tion experts.45,52 

In the present study, 70.2% of the lecturers felt that 
compliance with curriculum frameworks (regulated by 
MOET) impeded their teaching. This is inconsistent with 
our earlier qualitative study that showed that most nutri-
tion lecturers did not see the compliance with the frame-
works as a barrier. The nutrition lecturers in our earlier 
qualitative study commented that MOET’s curriculum 
frameworks permit new developments within a general 
set of curriculum guidelines, and that university lecturers 
should take responsibility to develop specific topics and 
contents within this framework. This difference may be 
because of the abbreviated nature of the items in the sur-
vey questionnaire in contrast to the more open questions 
asked during the interviews.  

The present study’s findings about students’ disinterest 
in nutrition are consistent with the results of previous 
studies about nutrition education for medical students in 
the United States. Hark found that medical and health 
students need to be challenged and stimulated in their 
learning of nutrition. Course content should include top-
ics which are directly relevant to students’ intended pro-
fessions and more engaging pedagogies should be em-
ployed.34,53-56 This leaves us to speculate that current ter-
tiary nutrition curricula in Vietnam might not meet stu-
dent’s expectations, or there may be need for the use of 
more engaging teaching pedagogies. 

Our qualitative study throws some light on the differ-
ences between the three professional groups’ views of the 
barriers which impede nutrition teaching. There is no 
evaluation system in Vietnam to encourage lecturers to 
gain feedback from students to improve their teaching. 
This may partly explain why the lecturers were less aware 
of students’ lack of interest in nutrition than the extramu-
ral professionals. Our qualitative study also revealed that 
in-service health and education professionals expect to 
learn more practical, professionally relevant teaching con-
tent rather than being provided with only theoretical 
knowledge. This may be the reason why the health pro-
fessionals and the school teachers felt the lack of nutrition 
teaching materials as a barrier more strongly than the lec-
turers. This also provides an explanation for the differ-
ences in the patterns of perceived barriers between health 
professionals and lecturers.  

The perceived barriers to nutrition teaching were a ma-
jor influence on lecturers’ interest in learning about ‘new 
trends’ in nutrition, but the demographic factors were not. 
One interpretation might be that the more aware they 
were of the importance of ‘new trends’ in nutrition teach-
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ing, the more they perceived the barriers constraining 
them. Alternatively, recognition of teaching barriers may 
foster lecturers’ interest in learning about new nutrition 
topics. The lecturers’ disciplinary speciality did not influ-
ence their interest in learning about ‘food policy’ and 
‘new trends’ suggests two things: firstly, it reinforces the 
widespread shortage of these knowledge areas among 
Vietnamese nutrition lecturers, and secondly, there are 
have opportunities to enhance PHN education in Viet-
namese universities. The respondents were highly educat-
ed, which might partly explain why the demographic fac-
tors did not influence their interest in learning about nutri-
tion.  
 
Implications of the findings for university nutrition 
teaching practice in Vietnam  
The results suggest that novel approaches to nutrition 
teaching in Vietnamese universities might include in-
creased dissemination of information, research reports, 
quality training materials, as well as the provision of nov-
el training courses for lecturers that would promote learn-
ings in critical and conceptual thinking. Furthermore, 
because limited proficiency in English is still a great ob-
stacle for many lecturers, the translation of key papers 
and important reports (originally written in English) into 
Vietnamese is worth consideration to help improve access 
to up-to-date materials among university teaching staff.   

The lesser priority given to food policy and the impacts 
of food marketing on food consumption by the lecturers 
suggests that they may not fully understand the drivers 
and effects of the nutrition transition. They may require 
more professional development opportunities and support 
to meet the educational challenges of teaching about the 
nutrition transition and PHN.  

To foster the enhancement of nutrition education in de-
veloping countries, learning and sharing experiences and 
lessons with professionals in other countries are important. 
Collaboration between Vietnamese and overseas higher 
education institutions as well as participation in global 
alliances in PHN education should be encouraged.48 This 
would help with the sharing of professional experiences 
and supporting access to new approaches in nutrition 
teaching and research. 
 
Limitations and future research direction 
Lack of adequate sampling frames was a key limitation of 
this study. As in many other LMICs, there are few master 
lists of professionals in Vietnam which can be used for 
research purposes. Hence we had to use several ap-
proaches to recruit participants, including purposive sam-
pling and snowball sampling. We found that there was 
not a strong culture of email use in Vietnamese universi-
ties. Use of free email accounts (e.g. @gmail.com, 
@yahoo.com) for communication is common among Vi-
etnamese university lecturers; only a few universities 
provide their staff with official email accounts. Some 
professionals expressed unwillingness to forward the in-
vitation email to their colleagues because of concerns that 
the email might be misconstrued as being related to 
commercial purposes. Instead they advised us to contact 
their colleagues directly. To our knowledge, online sur-
veys are still new in Vietnam. Although surveys have 

high external validity (generalizability57), these findings 
should be interpreted cautiously and regarded as prelimi-
nary. More effort is required build suitable sampling 
frames to facilitate future research. 

Another limitation of this study was the omission of 
some important questions. For example, we did not ask 
about which nutrition topics the extramural professionals 
had learnt (or not) in their university programs, or which 
nutrition knowledge they felt was relevant and important 
for their current occupation. Future studies should include 
these topics and also elicit the views of current university 
students to provide a thorough picture, reflecting multi-
faceted properties of nutrition teaching in professional 
education from the perspectives of both learners and 
teachers. 

The identified challenges and opportunities suggestfu-
ture research into the broader determinants of the nutri-
tion transition in the Vietnamese context, including the 
political, social and economic aspects. These are likely to 
impact on the readiness of health and education ministries 
to support broader approaches to nutrition education and 
the readiness of the universities to address these issues.  
 
Conclusions 
There is a significant need for PHN training of nutrition 
educators in Vietnam and it is encouraging to identify the 
substantial amount of interest and enthusiasm among Vi-
etnamese nutrition lecturers towards receiving further 
nutrition training. However, the professionals participat-
ing in this study maintained a strong preference for train-
ing in the traditional focus on the biological dimension of 
nutrition science. This preference may be because of in-
sufficient professional development opportunities for 
them to keep up-to-date with knowledge in nutrition re-
search and teaching. This suggests several opportunities 
to enhance PHN professional development among univer-
sity lecturers in Vietnam. Strong leadership at national 
and departmental levels will be required to set a clear 
agenda for changes in this area.  
 
ACKNOWLEDGEMENTS 
The authors would like to acknowledge the contributions of the 
participants who took part in the survey. 
 
AUTHOR DISCLOSURES 
The authors declare no conflicts of interest. This research re-
ceived funding from the School of Exercise and Nutrition Sci-
ences, Deakin University. Quynh Pham is supported by a Viet-
namese Government PhD Scholarship. 
 
REFERENCES 
1. Petracchi C, Ha K. Nutrition country profiles of Vietnam. 

Rome: FAO; 1999. 
2. Thang NM, Popkin BM. Patterns of food consumption in 

Vietnam: effects on socioeconomic groups during an era of 
economic growth. Eur J Clin Nutr. 2004;58:145-53. doi: 10. 
1038/sj.ejcn.1601761. 

3. Nguyen CK, Pham VH. Vietnam recommended dietary 
allowances 2007. Asia Pac J Clin Nutr. 2008;17:409-15.  

4. Do TPH, Feskens EJ, Deurenberg P, Le BM, Nguyen CK, 
Kok FJ. Nationwide shifts in the double burden of 
overweight and underweight in Vietnamese adults in 2000 
and 2005: two national nutrition surveys. 2011/1/30 [cited  
2015/8/15]; Available from http://www.biomedcentral.com/ 



502                                                QTH Pham, A Worsley, M Lawrence and B Marshall 

1471-2458/11/62. 
5. Tang KH, Dibley MJ, Sibbritt D, Phan NTB, Nguyen 

HHDT, Tran TMH. Overweight and obesity are rapidly 
emerging among adolescents in Ho Chi Minh City, Vietnam, 
2002-2004. Int J Pediatr Obes. 2007;2:194-201. doi: 10. 
1080/17477160701520165. 

6. Nguyen TH, Tang HK, Kelly P, van der Ploeg HP, Dibley 
MJ. Association between physical activity and metabolic 
syndrome: a cross sectional survey in adolescents in Ho Chi 
Minh City, Vietnam. BMC Public Health. 2010;10:141. doi: 
10.1186/1471-2458-10-141. 

7. Tang KH, Nguyen HH, Dibley MJ, Sibbritt DW, Phan NT, 
Tran TM. Factors associated with adolescent overweight/ 
obesity in Ho Chi Minh city. Int J Pediatr Obes. 2010;5:396-
403. doi: 10.3109/17477160903540735. 

8. Nguyen CK, Ha HK. Double burden of malnutrition: the 
Vietnamese perspective. Asia Pac J Clin Nutr. 2008;17:116-
8. 

9. Le Nguyen BK, Le Thi H, Nguyen Do VA, Tran Thuy N, 
Nguyen Huu C, Thanh Do T, Deurenberg P, Khouw I. 
Double burden of undernutrition and overnutrition in 
Vietnam in 2011: results of the SEANUTS study in 0.5-11-
year-old children. Br J Nutr. 2013;110:S45-56. doi: 10. 
1017/S0007114513002080. 

10. Tuan NT, Tuong PD, Popkin BM. Body mass index (BMI) 
dynamics in Vietnam. Eur J Clin Nutr. 2008;62:78-86. doi: 
10.1038/sj.ejcn.1602675. 

11. Le NTDS, Daisuke K, Nguyen TKH, Tohru S, Shigeru Y. 
The metabolic syndrome: prevalence and risk factors in the 
urban population of Ho Chi Minh City. Diabetes Res Clin 
Pract. 2005;67:243-50. doi: 10.1016/j.diabres.2004.07.014. 

12. Chavasit V, Kasemsup V, Tontisirin K. Thailand conquered 
under-nutrition very successfully but has not slowed obesity. 
Obes Rev. 2013;14:96-105. doi: 10.1111/obr.12091. 

13. Khan SH, Talukder SH. Nutrition transition in Bangladesh: 
is the country ready for this double burden. Obes Rev. 2013; 
14:126-33. doi: 10.1111/obr.12100. 

14. Khandelwal S, Reddy KS. Eliciting a policy response for the 
rising epidemic of overweight-obesity in India. Obes Rev. 
2013;14:114-25. doi: 10.1111/obr.12097. 

15. Shrimpton R, Hughes R, Recine E, Mason JB, Sanders D, 
Marks GC, Margetts B. Nutrition capacity development: a 
practice framework. Public Health Nutr. 2013;17:682-8. doi: 
10. 1017/S1368980013001213. 

16. Hughes R, Shrimpton R, Recine E, Margetts B. A 
competency framework for global public health nutrition 
workforce development. 2011 [cited  2015/6/20]; Available 
from http://www.wphna.org/htdocs/downloadsapr2012/12-
03%20WPHNA%20Draft%20competency%20standards%2
0report.pdf. 

17. The Update team. Project Phoenix_Conventional nutrition is 
burned out. 2. Obsolescence, irrelevance. 2015/6 [cited  
2015/9/10]; Available from http://wphna.org/wp-content/ 
uploads/2015/06/WN-2015-06-06-474-479-Project-
Phoenix-2.pdf. 

18. The Update team. Project Phoenix_Conventional nutrition is 
burned out. 3. Impotence, complacency, venality. 2015/7-8 
[cited  2015/9/10]; Available from http://wphna.org/? 
wpdmact=process&did=MjQ3LmhvdGxpbms=. 

19. The Update team. Project Phoenix_Conventional nutrition is 
burned out. 1. Obscurity, ignorance. 2015/5 [cited  
2015/9/10]; Available from http://wphna.org/wp-content/ 
uploads/2015/06/WN-2015-06-05-366-371-Project-Phoenix. 
pdf. 

20. Wahlqvist ML. The new nutrition science: sustainability and 
development. Public Health Nutr. 2005;8:766-72.  

21. Wahlqvist ML. New nutrition science in practice. Asia Pac J 

Clin Nutr. 2008;17:5-11.  
22. Beauman C, Cannon G, Elmadfa I, Glasauer P, Hoffmann I, 

Keller M et al. The Giessen declaration. Public Health Nutr. 
2005;8:783-6. doi: 10.1079/Phn2005768. 

23. Leitzmann C, Cannon G. Dimensions, domains and 
principles of the new nutrition science. Public Health Nutr. 
2005;8:787-94.  

24. Baillie E, Bjarnholt C, Gruber M, Hughes R. A capacity-
building conceptual framework for public health nutrition 
practice. Public Health Nutr. 2009;12:1031-8. doi: 10.1017/ 
S1368980008003078. 

25. Kris-Etherton PM, Akabas SR, Bales CW, Bistrian B, Braun 
L, Edwards MS et al. The need to advance nutrition 
education in the training of health care professionals and 
recommended research to evaluate implementation and 
effectiveness. Am J Clin Nutr. 2014;99:1153S-66S. doi: 10. 
3945/ajcn.113.073502. 

26. Orimo H, Ueno T, Yoshida H, Sone H, Tanaka A, Itakura H. 
Nutrition education in Japanese medical schools: a follow-
up survey. Asia Pac J Clin Nutr. 2013;22:144-9. doi: 10. 
6133/apjcn.2013.22.1.13. 

27. Ray S, Laur C, Rajput-Ray M, Douglas P, Group NN. UK 
need for nutrition education programme. BMJ. 2013;346: 
f1548. doi: 10.1136/bmj.f1548. 

28. Jonsdottir S, Hughes R, Thorsdottir I, Yngve A. Consensus 
on the competencies required for public health nutrition 
workforce development in Europe - the JobNut project. 
Public Health Nutr. 2011;14:1439-49. doi: 10.1017/S13689 
80010000625. 

29. Solomons NW. Public health nutrition in Latin America. 
Forum Nutr. 2003;56:133-5.  

30. Khandelwal S, Dayal R, Jha M, Zodpey S, Reddy KS. 
Mapping of nutrition teaching and training initiatives in 
India: the need for Public Health Nutrition. Public Health 
Nutr. 2012;15:2020-5. doi: 10.1017/S1368980011003016. 

31. Pepping F. The current capacity for training in public health 
nutrition in West Africa. Glob Public Health. 2010;5:S20-41. 
doi: 10.1080/17441692.2010.526127. 

32. Lenders CM, Deen DD, Bistrian B, Edwards MS, Seidner 
DL, McMahon MM, Kohlmeier M, Krebs NF. Residency 
and specialties training in nutrition: a call for action. Am J 
Clin Nutr. 2014;99:1174S-83S. doi: 10.3945/ajcn.113.073 
528. 

33. Hark LA. Lessons learned from nutrition curricular 
enhancements. Am J Clin Nutr. 2006;83:968S-70S.  

34. World Bank. Improving nutrition through multisectoral 
approaches. Washington DC: World Bank; 2013. 

35. WHO. Global Nutrition Report 2015: Actions and 
accountability to advance nutrition and sustainable 
development. Washington, DC: International Food Policy 
Research Institute; 2015. 

36. WHO. Global status report on noncommunicable diseases 
2014. Geneva: World Health Organisation; 2014. 

37. Stang J, Story M, Kalina B. Nutrition education in 
Minnesota public schools: Perceptions and practices of 
teachers. J Nutr Educ. 1998;6:396-404. doi: 10.1016/S0022-
3182(98)70362-0. 

38. Vorster HH, Kruger A, Margetts BM. The nutrition 
transition in Africa: can it be steered into a more positive 
direction? Nutrients. 2011;3:429-41. doi: 10.3390/nu304042 
9. 

39. Calderon TA. Nutrition education training of health workers 
and other field staff to support chronically deprived 
communities. Public Health Nutr. 2001;4:1421-4.  

40. Palermo C, Hughes R, McCall L. An evaluation of a public 
health nutrition workforce development intervention for the 
nutrition and dietetics workforce. J Hum Nutr Diet. 2010;23: 



University nutrition education in Vietnam                                                           503 

244-53. doi: 10.1111/j.1365-277X.2010.01069.x. 
41. Kris-Etherton PM, Pratt CA, Saltzman E, Van Horn L. 

Introduction to nutrition education in training medical and 
other health care professionals. Am J Clin Nutr. 2014; 
99(Suppl 5): 1151S-2S. doi: 10.3945/ajcn.113.073494. 

42. Hughes R, Begley A, Yeatman H. Aspirational competency 
expectations for public health nutritionists in Australia: A 
consensus study. Nutrition & Dietetics. 2015;72:122-31. doi: 
10.1111/1747-0080.12098. 

43. DiMaria-Ghalili RA, Mirtallo JM, Tobin BW, Hark L, Van 
Horn L, Palmer CA. Challenges and opportunities for 
nutrition education and training in the health care 
professions: intraprofessional and interprofessional call to 
action. Am J Clin Nutr. 2014;99(Suppl 5):1184S-93S. doi: 
10. 3945/ ajcn.113.073536. 

44. Friedman G, Kushner R, Alger-Mayer S, Bistrian B, 
Gramlich L, Marik PE. Proposal for medical school 
nutrition education: topics and recommendations. J Parenter 
Enteral Nutr. 2010;34(Suppl 6):40S-6S. doi: 10.1177/0148 
6071103762 00. 

45. Jackson AA. Human nutrition in medical practice: the 
training of doctors. Proc Nutr Soc. 2001;60:257-63. doi: 10. 
1079/pns200081. 

46. Nutrition Task Force. Nutrition: Core curriculum for 
nutrition in the education of health professionals. London: 
Department of Health;1994. 

47. Lawrence MA, Galal O, Margetts BM, Yngve A. Building 
global alliances for public health nutrition training. Nutr 
Reviews. 2009;67:S66-8. doi: 10.1111/j.1753-4887.2009.00 
162.x. 

48. Frenk J, Chen L, Bhutta ZA, Cohen J, Crisp N, Evans T et 
al. Health professionals for a new century: transforming 

education to strengthen health systems in an interdependent 
world. Lancet. 2010;376:1923-58. doi: 10.1016/S0140-673 
6(10)61854-5. 

49. Haider SZ. Challenges in higher education: Special 
reference to Pakistan and South Asian developing countries. 
Nonpartisan Education Review. 2008;4:1-11. 

50. Bunoti S. The quality of higher education in developing 
countries need professional support. Kampala, Uganda: 
Center for education innovations, Kyambogo University; 
2009. 

51. Touger-Decker R. Nutrition education of medical and dental 
students: innovation through curriculum integration. Am J 
Clin Nutr. 2004;79:198-203.  

52. Walker WA. Innovative teaching strategies for training 
physicians in clinical nutrition: an overview. J Nutr. 2003; 
133:541S-3S.  

53. Kahn RF, O'Sullivan P, Vannatta PM. Supermarket tour: the 
effect of presentation mode on nutrition knowledge and 
attitudes. Fam Med. 2003;35:721-5.  

54. Kohlmeier M, McConathy WJ, Cooksey Lindell K, Zeisel 
SH. Adapting the contents of computer-based instruction 
based on knowledge tests maintains effectiveness of 
nutrition education. Am J Clin Nutr. 2003;77(Suppl 4): 
1025S-7S.  

55. Snetselaar LG, Malville-Shipan KL, Gordon JA. 
Cardiovascular risk factor self-assessment program: Using 
the general clinical research center to provide a clinical 
experience for third-year medical students. J Nutr. 2003;133: 
550S-5S.  

56. Dillman DA, Smyth JD, Christian LM. Internet, mail, and 
mixed-mode survey - The tailored design method. New 
Jersey: John Wiley & Sons, Inc.; 2009. 

 
 

 
 


