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ABSTRACT
Objective  To assess the knowledge on country-specific 
nutrition situation, perceptions of the nutrition curricula 
and factors influencing capacity to offer nutrition guidance 
among medical students studying internationally in China 
compared with their home-country counterparts.
Design  Cross-sectional study.
Settings  China, Ghana, India and Montenegro.
Participants  International medical students in China 
and medical students studying in their home countries of 
Ghana, India and Montenegro.
Main measure  An online semistructured questionnaire 
was administered using WeChat for international students 
and Microsoft Forms for home-country medical students to 
assess students’ perceived knowledge and significance of 
nutrition, knowledge of country-specific nutrition situation, 
perceptions of the nutrition curricula and perceived 
capacity to offer nutrition counselling.
Result  In all, 190 medical students responded to the 
survey: 110 international students studying in China and 
80 home-country students from Ghana (40), India (20) 
and Montenegro (20). Home-country students rated the 
importance of nutrition in health and disease development 
higher than international students (p<0.05). International 
students reported not having any specific nutrition courses 
while home-country students had nutrition courses as part 
of their curriculum. Only 8.2% of international students and 
13.8% of home-country students were able to correctly 
mention any specific national nutrition guidelines of their 
home countries. Home-country students were more likely 
to provide correct nutrition recommendations for infants 
(χ²(3)=26.349; p=0.001), pregnancy (χ²(3)=9.793; 
p=0.007), lactating mothers (χ²(3)=9.112; p=0.011), 
diabetes (χ²(3)=13.619; p=0.001), hypertension 
(χ²(3)=12.022; p=0.002), overweight/obesity (χ²(3)=8.896; 
p=0.012) and undernutrition (χ²(3)=7.670; p=0.022) 
compared with international students. Practical nutrition 
courses, hours of nutrition education and how often students 
were asked nutrition-related questions tended to affect and 
predict the adequacy of nutrition education received and the 
perceived confidence for nutrition counselling.
Conclusion  International medical students in China 
are less familiar with the nutrition context in their 
respective home countries compared with their home-
country counterparts. Medical schools in China that 
train significant numbers of international students need 
to support these students to become familiar with their 
respective countries’ nutrition contexts.

INTRODUCTION
Nutrition is perhaps the single most important 
determining factor for a strong immune 
system.1 Indeed, the aetiology, progression 
and/or management of diseases such as 
anaemia, diabetes, hypertension, cancer, 
hypercholesterolaemia, obesity and many 
other chronic diseases have been linked to 
nutrition.2 Experts have suggested a greater 
role of food and nutrition in the prevention 
of COVID-19 and as a potential first-line 
treatment option.3 Besides, research findings 
suggest that at least 10% of adults visiting 
hospitals as well as one-third of all admissions 
at home care and hospitals may need some 
form of nutrition care and support.4

Obesity-related illnesses cost the UK £6.1 
billion in 2014–20155 and diabetes costs the 
US $245 billion per year.6 According to the 
WHO, around 45% of mortality in children 
under 5 years is linked to undernutrition.7 
To reverse this trend, greater attention is 
required to be paid to nutrition services. 
Key to enhancing nutrition is the human 
resource capacity to deliver appropriate and 
timely nutrition education and services and 
to educate the population about the impact 
of nutrition on human health. Study findings 
demonstrate that participants who received 
different duration of nutrition education 
were able to make significant changes to 
their nutrition which resulted in improve-
ment in both performance8 and markers 
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of cardiovascular health.9 These findings revealed that 
appropriate nutrition education is important in both 
disease prevention and enhanced sports performance 
among adolescent athletes. This, however, requires 
that practitioners across the healthcare delivery system 
themselves be equipped with relevant knowledge and 
understanding of the role of nutrition in health, disease 
management and human development.

In low and middle-income countries where nutrition-
ists and dieticians are less integrated into mainstream 
healthcare delivery, medical doctors are faced with an 
even more urgent task of delivering appropriate nutri-
tion advice and services to clients. Even though research 
findings showed that the general public regards highly 
the advice, including nutrition advice, from medical 
doctors,10 studies have revealed inadequacies in the 
training of medical doctors in nutrition.11 12 Importantly, 
nutrition and nutrition needs may differ from country 
to country or on a regional basis. For example, while 
developed countries are still confronted with the double 
burden of nutrition (overweight and obesity and micro-
nutrient deficiencies),13 underdeveloped and low and 
middle-income countries and regions are grappling with 
the triple burden of nutrition (overweight and obesity, 
undernutrition and micronutrient deficiencies).14 There-
fore, the nutrition knowledge needs of doctors may differ 
based on local conditions. In this regard, it is feared 
that there could be a significant gap in knowledge and 
ability to manage nutrition-related cases between medical 
doctors who study outside of their home countries and 
those who study in their home countries.

The Chinese government through many programmes 
including the ‘One belt One Road’ initiative has provided 
opportunities and scholarships for the training of medical 
students from many low and middle-income countries 
in Chinese medical schools in an attempt to help these 
countries to meet their human resource capacities in the 
health sector. Using a sample from this cohort of inter-
national medical students, we aimed to assess the differ-
ences in nutrition knowledge and factors influencing 
the capacity of international medical students in China 
to offer nutrition guidance compared with their home-
country counterparts.

METHODS
Study design
The study took the form of a cross-sectional study. Partic-
ipants were medical students either studying internation-
ally in China (international students) or studying in their 
home country (home-country).

Participant recruitment
Participants were recruited through key contact persons in 
various medical schools. Due to the COVID-19 pandemic 
with its associated lockdown and need for social distancing 
during the survey period, an online recruitment exercise 
was initiated. Online questionnaires were forwarded to 

various class and school social media platforms through 
these key contact persons with clear instructions on who 
qualifies to fill the questionnaire for interested students 
to respond. International students from a total of eight 
schools, including the Southern Medical University 
(Guangzhou, Guangdong Province), Sun Yat-sen Univer-
sity (Guangzhou, Guangdong Province), Jiamusi Univer-
sity (Jiamusi, Heilongjiang Province), Jinan University 
(Guangzhou, Guangdong Province), Dalian Medical 
University (Dalian, Liaoning Province), Gannan Medical 
University (Ganzhou City, Jiangxi Province), Ningbo 
University (Zhejiang Province) and Shenyang Medical 
College (Shenyang, Liaoning Province), were included in 
this study. For inclusion, a participant had to be a current 
medical student either studying internationally in China 
for the international students group or studying in their 
home country. Respondents were made aware the ques-
tionnaire was strictly for research purposes and the struc-
ture of the questionnaire did not reveal the respondent’s 
identity. Responding to the questionnaire was regarded 
as informed consent and no incentives were given for 
responding to the questionnaire.

Data collection
Data were collected solely through the administration of 
a semistructured questionnaire (online supplementary 
file 1) modified from the Nutritank Medical Students 
Survey reported by Macaninch et al.15 The rationale for 
modifications to the questionnaire was mainly to capture 
enough and precise information relevant to the goal of 
our survey. Consequently, the changes were mainly in the 
form of additions that were not in the original question-
naire but were necessary given the focus of our survey. 
For example, the original set of the questionnaire did 
not include questions accessing students’ knowledge on 
nutrition policies in their home countries and did not 
assess knowledge on specific disease conditions so we 
needed to add these to suit the aims of the current study. 
The questionnaire for participants studying in China was 
developed and distributed through the popular WeChat 
app by Tencent while students studying in their home 
countries were reached with the questionnaire developed 
with Microsoft Forms. The links for the respective ques-
tions were sent through the key contacts into the school/
class groups to invite interested participants to respond. 
The questionnaire included portions such as basic 
information (age, nationality, the medium of teaching 
instruction and current year of study), knowledge on 
country-specific nutrition situation, nutrition-related 
curriculum content, perceived nutrition knowledge and 
personal perspectives. The survey was first conducted for 
international students in China from 1 to 7 May 2020. 
Ghana and India were chosen for the selection of home-
country students because they had the highest numbers 
of students among the international student respondents. 
Montenegro was selected for its similarities in terms of 
socioeconomic characteristics (low and middle-income 
country) but geographically apart from the other chosen 
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countries. The survey for the home-country students was 
conducted from 12 to 19 May 2020.

Data analysis
The basic characteristics of participants were analysed 
as one sample and then also compared between groups 
and expressed as means and SDs for continuous variables 
and percentages for categorical variables. Differences 
between groups were assessed using an independent 
samples t-test. Data were then transformed into categor-
ical data by frequency count and analysed using Pearson 
χ² test for the differences between any two groups. In all 
analyses, a p value <0.05 was considered significant. All 
analyses were carried out using IBM SPSS Statistics V.21.

RESULTS
Basic characteristics of participants
Participants’ basic characteristics are presented in table 1. 
In all, a total of 190 students responded to the survey 
questionnaire. Out of these, 110 were foreign students 
studying in China, and 80 were studying in their home 
countries made of Ghana (40), India (20)16 and Monte-
negro (20). The mean age of participants in this study 
was 23.6±4.8 years. For the international students mean 
age was 23.4±5.4 years, and 24.0±3.6 years for home-
country students (p=0.394). Compared with the interna-
tional students, home-country students in Ghana were 
older (25.4±3.4, p<0.032) and students from Montenegro 
were younger (20.6±1.6, p<0.026). Overall, 20.50% of the 
participants were in their first year of medical studies, 
with 11.6%, 12.1%, 9.5% and 46.3% in their second, 
third, fourth and fifth years or beyond in medical school, 
respectively. Moreover, 15.8% and 21.6% of international 
students were in first year or at least fifth year compared 
with 4.70% and 24.80%, respectively, among home-
country students (p<0.001). The majority of respondents 
in Ghana (80.0%, p<0.001) and India (60.0%, p<0.025) 
were in the fifth year or above. Compared with the inter-
national students group, a larger portion of participants 
from Montenegro were either in their first year (35.0%) 
or second year (25.0%) (p<0.045).

Perceived significance of nutrition
Participants’ self-perceived significance of nutrition is 
presented in figure  1. The overwhelming majority of 
participants (77.4%) strongly agreed that nutrition is 
significant in health and 42.1% and 38.9%, respectively, 
agreed or strongly agreed that nutrition is significant in 
disease development. 94.2% accepted that nutrition has 
a significant role in the management of disease condi-
tions. When the data were split into groups, we found 
that home-country students tended to agree more to the 
role of nutrition in health (χ²(3)=11.552; p=0.009) and 
disease development (χ²(3)=10.372; p=0.016) compared 
with international students. No differences existed 
between the groups or subgroups on the perceived signif-
icance of nutrition in disease management. Subgroup 

analysis showed home-country students in Ghana 
strongly agreed to a significant role of nutrition in 
health (χ²(3)=10.600; p=0.014) and disease development 
(χ²(3)=12.922; p=0.005) compared with the interna-
tional students. Similar results were obtained for home-
country students in India on the significance of nutrition 
in disease development (χ²(3)=10.486; p=0.015) but not 
in health (χ²(3)=3.785; p=0.151); and home-country 
Montenegro students on the significance of nutrition in 
health (χ²(3)=7.139; p=0.028) but not in disease devel-
opment (χ²(3)=4.199; p=0.241) compared with the inter-
national students. Overall, medical students rated very 
highly (4 and above out of 5) the significance of nutrition 
in medical school. However, group analysis showed that 
home-country students rated higher the significance of 
nutrition in medical school compared with international 
students. Further analysis revealed that the differences 
were between the Montenegro (χ²(2)=40.925; p<0.001) 
but not the Ghana (χ²(2)=1.581; p=0.0454) and India 
(χ²(2)=3.041; 0.219) subgroups compared with the inter-
national students group.

Knowledge of country-specific nutrition situation
The majority of participants agreed that nutrition is 
considered very important (54, 31.8%) or important (75, 
44.1%) in their respective home countries (table 2). No 
differences were found between international students 
and home-country students or home-country subgroups 
(p>0.05). However, only 70 (36.8%) participants were 
aware of the existence of nutrition policies in their home 
countries though most could list prevalent nutrition 
diseases in their home countries (online supplemental 
table 1). Surprisingly, more international students (45, 
40.9%) were aware of the existence of national nutrition 
policies in their respective home countries compared with 
the home-country students (25, 31.3%): (χ²3(3)=30.309; 
p=0.001). Of note, only 20 (10.5%) of all participants 
were able to correctly mention any specific nutrition 
policy in their respective home countries. No differ-
ences were found between the international students and 
home-country students but subgroup analysis showed 
that home-country Ghanaian students (8, 20.0%) could 
name more (χ²2(2)=4.077; p=0.046) compared with the 
international students (9, 8.2%).

Nutrition education in the medical school
Participants’ assessment of the nutrition education 
received at the medical school is presented in table  3. 
From the results, 82 participants (43.2%) had received 
2 or fewer hours (0–2 hours) of nutrition and nutrition-
related education during the last academic year while 62 
(32.6%) and 46 (24.2%) had received 3–6 hours and 7 
or more hours, respectively. There were no differences in 
the number of nutrition and nutrition-related teaching 
hours received between the international and home-
country students as well as the subgroups of the home-
country students. Furthermore, 17.4% of respondents 
said the nutrition education in their schools was elective, 
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42.6% as a required course while 30.0% of respondents 
had no nutrition education. In the group analysis, it was 
found that nutrition education among home-country 
students tended to be as a required course (55.0%) while 
international students (45.5%) tended to have none at 
all (χ²3(3)=43.693; p=0.001). Besides, only 21.6% of all 
participants agreed that the nutrition education received 
at their respective medical schools was adequate for 
their future needs as doctors with 48.9% disagreeing 
and 29.5% not being sure. There were no significant 
differences between groups and subgroups in terms of 
student-perceived adequacy of nutrition education in 
their respective schools. Related to this question, 40.0% 
of all students were not sure of their readiness to offer 
nutrition advice on the nutrition-related diseases prev-
alent in their respective home countries. Consequently, 
the vast majority of participants (176, 92.6%) made up of 
102 international and 74 home-country students (p>0.05) 
said they would welcome additional nutrition education.

Knowledge on nutrition management of disease conditions
Participants’ ability to give correct nutrition recommen-
dation for selected conditions is presented in table  4. 
Surprisingly, less than 50% of students could give correct 
and specific recommendations in each case. Comparison 
between international and home-country students showed 

significant differences in their ability to give correct 
responses. Only 25.5% of international students and 50% 
of home-country students were able to give correct nutri-
tion recommendation for infants between the ages of 0 
and 6 months (χ²3(3)=26.349; p=0.001). Similar results 
were obtained for pregnancy (χ²3(3)=9.793; p=0.007), 
lactating mothers (χ²3(3)=9.112; p=0.011), diabetes 
(χ²3(3)=13.619; p=0.001), hypertension (χ²3(3)=12.022; 
p=0.002), overweight/obesity (χ²3(3)=8.896; p=0.012) 
and undernutrition (χ²3(3)=7.670; p=0.022) with the 
home-country student group scoring higher in all cases.

Relationship analysis
Analysis of factors associated with the adequacy of nutri-
tion education and students’ perceived confidence level 
to offer nutrition advice is presented in table  5. The 
results showed that students who had some form of prac-
tical nutrition lessons perceived that the nutrition educa-
tion provided was adequate (χ²(2)=12.807; p=0.002). 
However, the observed effect was only significant among 
home-country students (χ²(2)=7.599; p=0.022) and the 
trend among the international students did not reach 
statistical significance (χ²(2)=7.793; p=0.055). Further-
more, those who had some form of practical nutrition 
lessons were more likely to be confident in giving nutri-
tion advice compared with those who had no practical 

Figure 1  The perceived significance of nutrition. (A) Importance of nutrition in health. (B) Importance of nutrition in the 
development of disease. (C) Importance of nutrition in the management of diseases. (D) Self-reported type of nutrition education 
received in medical school. *P<0.05; **p<0.01.
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nutrition lessons (χ²(4)=16.556; p=0.002) in their schools 
although the nature of the practical lesson was not 
assessed in this study. The observed predictive effect was 
only significant among home-country students. More-
over, students who were asked nutrition-related ques-
tions, very often or often, felt more confident in their 
ability to give nutrition guidance compared with those 
who were rarely or never asked questions (χ²(4)=15.915; 
p=0.003). This relationship was not statistically significant 
when the data were analysed by groups. Furthermore, 
we found that students who received 5 or more hours 
teaching in nutrition (25, 32.9%) in the last academic 
year felt more adequate with their current level of knowl-
edge in nutrition (χ²(2)=16.897; p<0.001) compared with 
those who received 4 or less teaching hours (16, 14.0%). 
This was consistent with the group analysis in the interna-
tional students group but not among the home-country 
students. However, receiving more teaching hours on 
nutrition did not translate into differences in the self-
perceived confidence to provide nutrition guidance.

Participants’ perspective on improving nutrition education in 
medical schools
The overwhelming majority of students (92%) requested 
more nutrition education be included in the medical 
curricula. When asked how additional nutrition education 
could be incorporated into their schools’ curricula, the 
majority suggested the use of workshops and demonstra-
tions on specific nutrition topics and additional lectures 
or integration into existing nutrition-related topics and 
disease conditions (online supplemental figure 1A). The 
vast majority of participants perceived that the biggest 
challenge to the clinical implementation of nutrition was 
lack of awareness on nutrition issues, followed by lack of 
interest, inadequate human resource capacity and insuffi-
cient time (online supplemental figure 1B).

DISCUSSION
The importance of nutrition in health to all sectors of 
society can no longer be underestimated.2 Globalisation 
has contributed to increasing numbers of professionals 
including medical students being trained outside their 
home countries, although they ultimately return there to 
practise their profession. In the current study, the nutri-
tion knowledge and factors influencing the capacity to 
offer nutrition advice among medical students studying 
internationally in China compared with their home-
country counterparts were assessed. The results showed 
that home-country students rated more highly the signifi-
cance of nutrition in health and disease development and 
had greater self-perceived confidence to provide appro-
priate nutrition advice for specific conditions and disease 
states compared with internationally trained students. 
The adequacy of nutrition education received at the 
medical school and the level of confidence in providing 
nutrition advice to patients correlated with factors 
including the practical nutrition education received, how Ta

b
le

 4
 

C
om

p
ar

is
on

 o
f n

ut
rit

io
n 

kn
ow

le
d

ge
 o

n 
sp

ec
ifi

c 
co

nd
iti

on
s

N
ut

ri
ti

o
n 

re
co

m
m

en
d

at
io

n 
(c

o
rr

ec
t 

re
sp

o
ns

es
)

W
ho

le
 

sa
m

p
le

In
te

rn
at

io
na

l 
st

ud
en

ts
H

o
m

e-
co

un
tr

y 
st

ud
en

ts

Χ
²

P
 v

al
ue

G
ha

na

Χ
²

P
 v

al
ue

In
d

ia

Χ
²

P
 v

al
ue

M
o

nt
en

eg
ro

Χ
²

P
 

va
lu

e
n

%
n

%
n

%
n

%
n

%
n

%

In
fa

nt
s 

0–
6 

m
on

th
s

78
41

.1
28

25
.5

50
62

.5
26

.3
49

0.
00

1
32

80
.0

36
.7

92
<

0.
00

1
10

50
.0

5.
94

7
0.

05
1

8
40

.0
1.

91
7

0.
38

3

P
re

gn
an

cy
68

35
.8

30
27

.3
38

47
.5

9.
79

3
0.

00
7

23
57

.5
13

.6
19

0.
00

1
6

30
.0

0.
07

1
0.

96
5

9
45

.0
3.

36
0

0.
18

6

La
ct

at
in

g 
m

ot
he

rs
41

21
.6

19
17

.2
22

27
.5

9.
11

2
0.

01
1

11
27

.5
12

.7
31

0.
00

2
7

35
.0

3.
57

3
0.

16
8

4
20

.0
1.

82
8

0.
40

1

D
ia

b
et

ic
s

75
39

.7
31

27
.9

44
55

.0
13

.6
19

0.
00

1
23

57
.5

12
.8

56
0.

00
2

9
45

.0
3.

48
0

0.
17

6
12

60
.0

5.
85

4
0.

01
6

H
yp

er
te

ns
iv

es
77

40
.5

33
29

.7
44

55
.0

12
.0

22
0.

00
2

29
72

.5
23

.2
53

<
0.

00
1

7
35

.0
1.

60
6

0.
44

6
8

40
.0

0.
82

7
0.

66
1

O
ve

rw
ei

gh
t/

ob
es

e
80

42
.1

37
33

.3
43

53
.8

8.
89

6
0.

01
2

24
60

.0
11

.7
16

0.
00

3
8

40
.0

1.
65

5
0.

43
7

11
55

.0
4.

02
9

0.
13

3

U
nd

er
nu

tr
iti

on
25

13
.2

9
8.

11
16

20
.0

7.
67

0
0.

02
2

10
25

.0
20

.5
22

<
0.

00
1

3
15

.0
3.

82
7

0.
14

8
3

15
.0

1.
00

6
0.

60
5

B
ol

d
 v

al
ue

s 
in

d
ic

at
e 

si
gn

ifi
ca

nt
ly

 d
iff

er
en

t 
co

m
p

ar
ed

 t
o 

th
e 

in
te

rn
at

io
na

l s
tu

d
en

ts
' g

ro
up

 a
t 

P
 <

0.
05

.

https://dx.doi.org/10.1136/bmjnph-2020-000117
https://dx.doi.org/10.1136/bmjnph-2020-000117


316 Amakye WK, et al. bmjnph 2020;3:e000117. doi:10.1136/bmjnph-2020-000117

� BMJ Nutrition, Prevention & Health

Ta
b

le
 5

 
Fa

ct
or

 r
el

at
io

ns
hi

p
 a

na
ly

si
s

P
ar

am
et

er

P
ra

ct
ic

al
 n

ut
ri

ti
o

n 
co

ur
se

W
ho

le
 s

am
p

le

Χ
²

P
 v

al
ue

In
te

rn
at

io
na

l s
tu

d
en

ts

Χ
²

P
 v

al
ue

H
o

m
e-

co
un

tr
y 

st
ud

en
ts

Χ
²

P
 v

al
ue

Ye
s

N
o

Ye
s

N
o

Ye
s

N
o

A
d

eq
ua

cy
 o

f c
ur

re
nt

 n
ut

rit
io

n 
kn

ow
le

d
ge

 �
Ye

s
25

16
12

.8
07

0.
00

2
14

 (3
2.

60
)

9 
(1

3.
40

)
5.

79
3

0.
05

5
11

 (3
9.

30
)

7 
(1

3.
50

)
7.

59
9

0.
02

2

 �
N

o
27

66
16

 (3
7.

20
)

32
 (4

7.
80

)
11

 (3
9.

30
)

34
 (6

5.
40

)

 �
N

ot
 s

ur
e

19
37

13
 (3

0.
20

)
26

 (3
8.

80
)

6 
(2

1.
40

)
11

 (2
1.

20
)

C
on

fid
en

ce
 t

o 
of

fe
r 

nu
tr

iti
on

 
gu

id
an

ce

 �
N

ot
 c

on
fid

en
t 

at
 a

ll
6

8
16

.5
56

0.
00

2
5 

(1
1.

60
)

5 
(7

.5
0)

3.
91

4
0.

41
8

1 
(3

.6
0)

3 
(5

.8
0)

17
.5

05
0.

00
2

 �
N

ot
 v

er
y 

co
nfi

d
en

t
11

30
9 

(2
0.

90
)

20
 (2

9.
90

)
2 

(7
.1

0)
10

 (1
9.

20
)

 �
S

om
ew

ha
t 

co
nfi

d
en

t
30

68
17

 (3
9.

50
)

32
 (4

7.
80

)
13

 (4
6.

40
)

36
 (6

9.
20

)

 �
Ve

ry
 c

on
fid

en
t

20
12

11
 (2

5.
60

)
9 

(1
3.

40
)

9 
(3

2.
10

)
3 

(5
.8

0)

 �
E

xt
re

m
el

y 
co

nfi
d

en
t

4
1

1 
(2

.3
0)

1 
(1

.5
0)

3 
(1

0.
70

)
0 

(0
.0

0)

 �


Fr
eq

ue
nc

y 
o

f 
b

ei
ng

 a
sk

ed
 q

ue
st

io
ns

A
d

eq
ua

cy
 o

f 
cu

rr
en

t 
nu

tr
it

io
n 

kn
o

w
le

d
g

e
 �

Ye
s

Ve
ry

 o
ft

en
/

o
ft

en
R

ar
e/

ne
ve

r
Ve

ry
 o

ft
en

/
o

ft
en

R
ar

e/
ne

ve
r

Ve
ry

 o
ft

en
/

o
ft

en
R

ar
e/

ne
ve

r

27
 (2

5.
50

)
14

 (1
6.

70
)

2.
98

7
0.

22
5

16
 (2

7.
10

)
7 

(1
3.

70
)

3.
93

5
0.

14
0

11
 (2

3.
40

)
7 

(2
1.

20
)

0.
05

9
0.

97
1

 �
N

o
52

 (4
9.

10
)

41
 (4

8.
80

)
26

 (4
4.

10
)

22
 (4

3.
10

)
26

 (5
5.

30
)

19
 (5

7.
60

)

 �
N

ot
 s

ur
e

27
 (2

5.
50

)
29

 (3
4.

50
)

17
 (2

8.
80

)
22

 (4
3.

10
)

10
 (2

1.
30

)
7 

(2
1.

20
)

C
on

fid
en

ce
 t

o 
of

fe
r 

nu
tr

iti
on

 
gu

id
an

ce

 �
N

ot
 c

on
fid

en
t 

at
 a

ll
3 

(2
.8

0)
11

 (1
3.

10
)

15
.9

15
0.

00
3

3 
(5

.1
0)

7 
(1

3.
70

)
8.

11
6

0.
08

7
0 

(0
.0

0)
4 

(1
2.

10
)

9.
49

4
0.

05
0

 �
N

ot
 v

er
y 

co
nfi

d
en

t
21

 (1
9.

80
)

20
 (2

3.
80

)
15

 (2
5.

40
)

14
 (2

7.
50

)
6 

(1
2.

80
)

6 
(1

8.
20

)

 �
S

om
ew

ha
t 

co
nfi

d
en

t
53

 (5
0.

00
)

45
 (5

3.
60

)
24

 (4
0.

70
)

25
 (4

9.
00

)
29

 (6
1.

70
)

20
 (6

0.
60

)

 �
Ve

ry
 c

on
fid

en
t

24
 (2

2.
60

)
8 

(9
.5

0)
15

 (2
5.

40
)

5 
(9

.8
0)

9 
(1

9.
10

)
3 

(9
.5

0)

 �
E

xt
re

m
el

y 
co

nfi
d

en
t

5 
(4

.7
0)

0 
(0

.0
0)

2 
(3

.4
0)

0 
(0

.0
0)

3 
(6

.4
0)

0 
(0

.0
0)

 �


Te
ac

hi
ng

 t
im

e

A
d

eq
ua

cy
 o

f 
cu

rr
en

t 
nu

tr
it

io
n 

kn
o

w
le

d
g

e
0–

4 
ho

ur
s

A
b

o
ve

 5
 

ho
ur

s
0–

4 
ho

ur
s

A
b

o
ve

 5
 

ho
ur

s
0–

4 
ho

ur
s

A
b

o
ve

 5
 

ho
ur

s

 �
Ye

s
16

 (1
4.

00
)

25
 (3

2.
90

)
16

.8
97

<
0.

00
1

7 
(1

0.
10

)
16

 (3
9.

00
)

17
.5

37
<

0.
00

1
9 

(2
0.

90
)

9 
(2

5.
70

)
5.

30
3

0.
07

1

 �
N

o
69

 (6
0.

50
)

24
 (3

1.
60

)
39

 (5
6.

50
)

9 
(2

2.
00

)
30

 (6
6.

70
)

15
 (4

2.
90

)

 �
N

ot
 s

ur
e

29
 (2

5.
40

)
27

 (3
5.

50
)

23
 (3

3.
30

)
16

 (3
9.

00
)

6 
(1

3.
30

)
11

 (3
1.

40
)

C
on

fid
en

ce
 t

o 
of

fe
r 

nu
tr

iti
on

 
gu

id
an

ce

C
on

tin
ue

d



317Amakye WK, et al. bmjnph 2020;3:e000117. doi:10.1136/bmjnph-2020-000117

BMJ Nutrition, Prevention & Health�

often students are asked nutrition-related questions and 
the hours of teaching in nutrition received. To the best of 
our knowledge, this is the first study to assess the nutrition 
knowledge and perceptions of the nutrition curricula of 
international medical students in China. Another novelty 
is the fact that participants were from different countries 
and continents.

Many professionals are increasingly aware of the signif-
icance of nutrition in health as is the general public. 
Previous studies have suggested that medical students 
gave high ratings for the role of nutrition in health and 
disease.17 This is consistent with our findings which 
showed that the overwhelming majority agreed that 
nutrition is very significant in health, disease develop-
ment and disease management. Although the majority of 
students perceived that nutrition is considered as either 
important or very important in their respective home 
countries, a larger proportion seems to know little about 
specific nutrition policies in their home countries irre-
spective of whether they were international students or 
home-country students. Different countries and regions 
are faced with different nutritional needs and so national 
nutrition policies may differ.18 The ability to offer appro-
priate nutrition advice could be based partly on the avail-
able national nutrition guidelines19 even though there 
are globally accepted standards. For instance, in Ghana, 
the national nutrition policy20 states that households 
must consume iodine fortified salt (iodised salt) as a 
means of fighting iodine deficiency which is very preva-
lent in the country and this could be different in other 
countries. The lack of awareness of such national policies 
might affect the confidence and ability of professionals to 
offer the appropriate advice and services in the Ghanaian 
context.

In this study, the majority of participants recognised 
nutrition as essential to the medical profession, health 
and disease but this did not reflect in students’ knowl-
edge on the nutrition management of specific condi-
tions including pregnancy, lactation, infant nutrition, 
diabetes, hypertension, obesity and undernutrition. 
This clearly demonstrates the disconnect between 
medical students’ self-perceived nutrition knowledge 
and its application in practice. In the present study, 
less than 50% of all participants were able to provide 
a correct response for the nutrition management of 
pregnancy, lactation, infant (0–6 months), diabetes, 
hypertension, obesity and undernutrition. Home-
country students had more correct responses in each 
case compared with international students and much 
of this difference was found in the Ghana subgroup 
compared with the India and Montenegro subgroups. 
The observed difference might be attributed to the 
fact that more than 58% (and 80% of the Ghana 
cohort) of the home-country students were in the fifth 
year or above. This suggests that they were in the clin-
ical or advanced stage of their studies. Such students 
might have greater exposure to these conditions 
and have gathered some knowledge and practical P
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experiences. Consequently, home-country students 
felt more confident in their ability to offer nutrition 
counselling compared with international students. In 
a study of preclinical osteopathic medical students, 
Hargrove et al found that 50.6% of all participants 
did not obtain the pass mark in a nutrition knowledge 
questionnaire.16 Research findings on the perceived 
confidence of medical students to offer nutrition 
advice are not consistent.21–26

The adequacy of undergraduate medical nutrition 
education has long been a concern.23 27 In the current 
study, we found that the adequacy of nutrition education 
received and the perceived confidence level of students to 
provide nutrition advice to patients were affected by factors 
including whether or not students received some form of 
practical nutrition training, the number of teaching hours 
and frequency of being asked nutrition-related questions 
by others. Students who received some form of practical 
nutrition course had perceived greater confidence in 
the adequacy of their nutrition knowledge and ability to 
counsel patients. This was consistent in the home-country 
group but not among the international students cohort. 
Practical nutrition education may reflect the application 
of nutrition science to clinical practice and therefore be 
confidence boosting.21 The reason for the non-significance 
observed in the international students cohort might be 
due to the very low number of international students who 
received any practical nutrition course, implying that a 
larger sample size might be needed to detect any potential 
differences. Students who were frequently asked questions 
related to nutrition felt more confident in their ability to 
offer nutrition counselling but not the adequacy of the 
nutrition education they have received. It is conceivable 
that when students are frequently asked questions, it drives 
them to research on the areas of questioning and this could 
boost their confidence over time. In addition, students 
who received more teaching hours in nutrition felt more 
adequate in what has been offered but teaching time did 
not correspond with confidence level for counselling. 
Research suggests that current nutrition education is often 
not translated into practice unless it is reinforced through 
daily patient care.28 This suggests that it is about the hours 
of nutrition education and clinical experience. It has 
been reported that there are no benchmarks for adequate 
nutrition education in many medical schools29; however, 
the findings from the research suggest that students who 
received some form of practical nutrition course, and not 
necessarily the number of hours of teaching in nutrition, 
had greater perceived confidence in their ability to offer 
nutrition counselling. Much of medical training is offered 
as a practical apprenticeship; as such clinical nutrition 
practice might be improved among students with partici-
patory integrated nutrition curriculum.15 21 This suggests 
that medical students would pick up courses more when 
it is delivered in a more practical manner. This was also 
evident in the suggestions by students for improving the 
nutrition content of the curricula which have also been 
reported in other studies.

Proposed intervention plan
To help address the root causes of the knowledge gaps 
identified by this survey, we propose the following:

First, in line with students’ preference for workshops 
and demonstrations for additional nutrition education, 
medical education should be reviewed to include compul-
sory workshop and presentation sections for students 
to research and present about the national nutrition 
culture in their home countries. Second, schools should 
encourage international students to have internships 
in their respective home countries before graduation. 
These internships should include time with nutrition 
and/or public health departments to enable students 
to learn the nutrition practices of their respective home 
countries. In addition, clinical rotation for international 
students in China should include rotation time at the 
nutrition/dietetics units in the hospitals to provide prac-
tice in implementing nutrition in clinical practice. Third, 
more nutrition professionals such as nutritionists and 
dieticians should be incorporated into the teaching staff 
at these medical schools to deliver practical nutrition 
about specific diseases so students could experience more 
professional knowledge.

Strengths and weaknesses
This study has some strengths. To the best of our knowl-
edge, it is the first study to incorporate students from 
multiple countries from different continents in assessing 
this all-important issue of nutrition education in medical 
schools.

Our study also comes with some weaknesses. First, 
the survey questionnaires were forwarded to various 
class and school social media platforms for interested 
students to respond. The various class and school groups 
that received the survey questionnaires were limited to 
the ones in which our team members knew at least one 
student to serve as a lead person. This might be prone 
to selection bias. Second, the sample size for both home-
country students and international students may not 
be representative of actual numbers of home-country 
students and students studying internationally. Third, due 
to the nature of the survey, responses provided by partic-
ipants could be considered as subjective depending on 
participant’s understanding of the question at the time 
and the fact that researchers were not present to provide 
follow-up questions for clarification.

CONCLUSION
This cross-sectional survey assessed the nutrition knowl-
edge and factors influencing the capacity of interna-
tionally and home-country-trained medical students to 
offer nutrition guidance. Home-country students were 
found to rate more highly the significance of nutrition 
in health and disease development and had greater self-
perceived confidence to provide appropriate nutrition 
advice for specific conditions and disease states compared 
with internationally trained students. The adequacy of 
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nutrition education received at the medical school and 
the level of confidence in providing nutrition advice 
to patients correlated with factors including the prac-
tical nutrition education received, how often students 
are asked nutrition-related questions and the hours of 
teaching in nutrition received. Medical schools in China 
that train significant numbers of international students 
need to support these students to become familiar with 
their respective home countries’ nutrition contexts.
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