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Abstract

Purpose: Doctors play a critical role in providing nutrition care and supporting patients to adopt healthy dietary habits. Improving
the quality of nutrition education in medical schools is necessary to build the capacity of doctors to deliver effective nutrition care
to help reduce malnutrition especially for sub-Saharan Africa. This study investigated Ghanaian undergraduate clinical level
medical students’ satisfaction with their current nutrition education, preparedness to provide nutrition care, perceived relevance of
nutrition education to their future practice and their relationships.
Method: A survey among 207 clinical level medical students was conducted. An 11-item questionnaire with subscales was used to
assess students’ demographic characteristics, satisfaction with current nutrition education, preparedness to provide nutrition care
and perceived relevance of nutrition education to their future practice.
Results: Ninety-two percent (n¼187) of the students considered nutrition education to be relevant to their future practice.
However, the majority of the students (70%) were dissatisfied with the amount of time dedicated to nutrition education in their
curriculum; integration of nutrition into organ-system based modules (62.0%); inclusion of nutrition materials to promote
independent study (62.8%) and nutrition course content (59.0%). Only 22.2% felt adequately prepared by their current nutrition
education to provide nutrition care in the general practice setting. Satisfaction with current education in nutrition was positively
related to students’ preparedness to provide nutrition care in the general practice setting.
Discussion: Students were dissatisfied with their current education in nutrition, felt inadequately prepared to provide nutrition care
and considered nutrition education to be highly relevant to their future practice. The findings of this study provide additional
evidence that suggests changes in the current format and content of nutrition education in medical education.
& 2018 King Saud bin AbdulAziz University for Health Sciences. Production and Hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Malnutrition is a global public health problem. As
affluent societies are grappling with overweight/obe-
sity, diabetes and other chronic and non-communicable
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diseases; low-income countries are confronted with
rising prevalence of these chronic diseases and/or
non-communicable diseases in addition to under nutri-
tion and infectious diseases. In 2013, 36.9% of men
and 38.0% of women aged Z20 years were over-
weight globally.1 Recent studies estimate the preva-
lence of overweight and obesity in adults to range from
10% to 40% in Ghana and Nigeria.2–5 In 2011, one in
seven Ghanaian children under the age of five was
moderately or severely underweight; 23% stunted; and
6% wasted.6 Studies report that these diseases may
decline if medical doctors provide nutrition and dietary
advice to their patients.7,8

Ghana is one of the countries signed unto the Scaling
up Nutrition (SUN) movement that have outlined
strategic processes to overcome malnutrition in mem-
ber countries.9 Interventions to reduce micronutrient
deficiencies and to tackle maternal and child under
nutrition have also been outlined and widely known.10

Paramount to the success of these approaches is the
availability of adequately trained healthcare profes-
sionals including doctors. Evidence from the US and
other high income countries consider doctors to be
important and credible sources of information on health
and nutrition and possess the ability to motivate their
patients to adopt healthy lifestyle behaviours.11–13

Doctors in the general practice setting can be effective
in enhancing patients' dietary and nutrition behaviour
through nutrition counselling.14–17 However, the deliv-
ery of nutrition care by doctors has been reported to be
less frequent.18–21

Evidently, most doctors report receiving inadequate
nutrition education from medical school and feel inade-
quately prepared and less self-efficacious to provide
nutrition care.20–28 Several studies also indicate that
majority of medical students and incoming interns are
unsatisfied with their medical nutrition education.29–31

Although the situation of nutrition education in medical
education has been explored extensively in high income
countries, it has not been frequently investigated in Ghana
and other parts of sub-Saharan Africa.32,33 In our search of
the literature we only came across two studies investigat-
ing this phenomenon. The Sodjinou et al.32 study
evaluated nutrition education in medical and other health
professional schools in West Africa but did not consider
medical schools separately and did not also evaluate the
views of medical students regarding their nutrition educa-
tion. Oyewole and colleagues33 evaluated strategies
through which nutrition education could be incorporated
into the medical curricula in Nigeria and did not also
sought the views of students. Thus, studies evaluating
medical students' perception of nutrition education in

Ghana and the rest of the sub-region are non-existent. It
is also unclear to what extend the evidence reported from
high income countries could be applied to healthcare and
educational systems of countries in sub-Saharan Africa,
experiencing both infrastructural and human resource
constraints.34,35 An evaluation of this potential gap is a
necessary step to designing interventions to improve
nutrition education in medical education. It is also needed
to build the capacity of future doctors with the needed
tools to implement effective nutrition interventions to help
reduce the burden of malnutrition in Ghana and in other
parts of Sub-Saharan Africa.This study intends to answer
the following research questions.

i. What are students' level of satisfaction with their
current nutrition education and preparedness to
provide nutrition care in the general practice
setting?

ii. What are students' perceptions of the relevance of
nutrition education to their future practice?

iii. Does students' satisfaction relate to preparedness to
provide nutrition care and relevance of nutrition
education?

iv. Do students' satisfaction, preparedness and rele-
vance differ by level of training?

2. Methods

2.1. Setting and participants

The University for Development Studies, School of
Medicine and Health Sciences (UDS-SMHS) follows a
problem-based learning/Community-based Education
and Service (PBL/COBES) curriculum for the teaching
and learning of its medical students.36 Teaching and
learning is organised through integrated theme-based,
problem-based learning blocks. Nutrition does not have
a dedicated block and is mostly taught as integrated
topics during preclinical year two and three and less
frequently during the clinical years. Students spend the
first three years learning normal anatomy and function-
ing of the human body and pathophysiology of diseases
in the fourth year. Students then start a coordinated
discipline-based clinical training from 5th to 7th year of
medical school. The community-based education and
service component allows students to live and work for
at least 4 weeks per year in a rural community in Ghana
during medical year 2–4. During these periods, stu-
dents work with community members, health personnel
and volunteers to undertake community health diag-
nosis, profiling, problem identification and intervention
strategies. Details of how teaching and learning
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activities is undertaken for the entire curriculum is
published elsewhere.36

Participants of this study included undergraduate
clinical level medical students (clinical year 1–3).
Our choice of these participants was premised on the
assumption that these groups of students have experi-
enced more than 50% of the entire curriculum.

Ethical approval was granted by the Navrongo Health
Research Centre Institutional Review Board (NHRCIRB)
(Ethics Approval ID: NHRCIRB209), Ghana.

2.2. Recruitment and data collection procedures

Prior to the commencement of data collection,
students were informed of the study and were recruited
to participate through a series of announcements that
were made before or at the end of usual lecture times.
Data was collected using a paper-based, self-
administered questionnaire. The questionnaire was
distributed to all students after an end of rotation
examination. Students were required to complete and
submit the questionnaire before leaving the examina-
tion room. Students were informed that their participa-
tion in the study was voluntary and they were at liberty
to stop at any stage of the process. A consent form and
an information sheet detailing the purpose of the study
were included in the questionnaire. Students were
given two pieces of candy if they returned a completed
questionnaire. From a total of 215 questionnaires
distributed, 207 were returned (response rate¼96%).

2.3. Measures

All data was collected using an 11-item question-
naire covering the following.

2.3.1. Satisfaction with current education in nutrition
Students' satisfaction with the quality and quantity of

their current nutrition education was assessed using six
items on a 5-point Likert scale in which 1 indicated
very dissatisfied; 2¼Dissatisfied; 3¼neither satisfied
nor dissatisfied; 4¼satisfied and 5¼very satisfied.
Items were derived from a previously validated and
widely used survey instrument.37,38 This scale yielded
a Cronbach's alpha of 0.79, indicating a good level of
internal consistency.

2.3.2. Perceived preparedness to provide nutrition
care

Students were asked to indicate the extent to which
they felt adequately prepared by their current nutrition
education to provide nutrition care using a 5-point

Likert scale (i.e. 1¼very inadequate; 2¼ inadequate;
3¼neither adequate nor inadequate; 4¼adequate and
5¼very adequate).

2.3.3. Perceived relevance of nutrition education to
future practice

Students were asked to what extent they perceived
nutrition education to be relevant to their future
practice as medical doctors using a 5-point Likert scale
(1¼very irrelevant; 2¼ irrelevant; 3¼neither relevant
nor irrelevant; 4¼ relevant and 5¼very relevant).

Questions relating to format of learning nutrition,
unmet nutrition-related educational needs, age, sex and
level of clinical training were also included into the
questionnaire. The questionnaire was reviewed by a
panel of experts in nutrition and health professions
education and was found to be content valid. It was
also pretested on a sample of 10 students to assess
understanding and comprehensibility.

2.4. Statistical analysis

Statistical analyses were performed using IBM SPSS
Statistics 21.0 and Graphpad prism version 5.0. Rela-
tionship among continuous and categorical variables
was determined using independent t-test and one-way
ANOVA where appropriate. Pearson product-moment
correlation was used to examine associations between
all continuous variables. A p-value of less than 0.05
was considered significant in all statistical tests of
significance. Graphs were drawn using Graphpad prism
version 5.0.

3. Results

3.1. Demographics

With a mean (SD) age of 25.13 (2.56) years, 59.9%
(n¼124) were males, 38.2% (n¼79) in clinical year
two and 30.9% (n¼64) each in both clinical year one
and three.

3.2. Satisfaction with the quality and quantity of
current education in nutrition

The majority of students were dissatisfied with all
aspects of their nutrition education assessed (shown in
Table 1). Clinical year three (10.25 (4.08)) students
were more satisfied (F (1, 196)¼5.01, p¼0.01,
η2¼0.05)) with their current nutrition education than
clinical year one (8.70 (3.20)) and two (8.21 (3.92))
students.

V. Mogre et al. / Health Professions Education 4 (2018) 31–38 33



3.3. Students' perceived preparedness to provide
nutrition care

Reporting a mean (SD) preparedness score of 2.55
(1.08), only 22.2% (n¼45) of the students said they
felt adequately prepared to provide nutrition care in the
general practice setting, 51.7% (n¼105) inadequately
prepared, and 26.1% (n¼53) unsure. These results did
not differ by level of clinical training ((F (2, 200)¼
2.43, p¼0.09, η2¼0.02)).

3.4. Perceived relevance of nutrition education to
future practice

Students recorded a mean (SD) relevance score of
4.18 (0.97) (maximum score¼5) with less than 10%
saying nutrition education was irrelevant. Students'
responses did not differ by level of clinical training
(F (2, 201)¼1.60, η2¼0.02, p¼0.20).

3.5. Format of learning nutrition and preferred format
of nutrition education

As shown in Table 2, majority (86.4%) of the
students said they will benefit from further training in
nutrition education with 60% saying they will prefer
such training from a nutritionists/dietician. Clinical
year one (90.6%) and two (91.0%) students were more
likely (η2¼0.18, p¼0.04) than clinical year three
(75.4%) students to say they will benefit from further
training in nutrition.

3.6. Relationship between satisfaction, perceived
preparedness and relevance of nutrition education

Using Pearson correlation analysis satisfaction cor-
related with preparedness to provide nutrition care
(r¼0.489, po0.001). However, there was no signifi-
cant correlation between perceived preparedness and

relevance (r¼0.046, p¼0.356) as well as satisfaction
and relevance (r¼�0.032, p¼0.485).

4. Discussion

4.1. General discussion

In this study we assessed clinical medical students'
satisfaction with their current nutrition education,
perceived preparedness to provide nutrition care and
their perceptions of the relevance of nutrition education
to their future practice.

In agreement with previous studies majority of the
students considered their nutrition education to be
inadequate.24,29,30,38–41 Given the current situation one
may recommend increasing the instruction time and
content of nutrition education in the curriculum, however
this may be problematic due to complaints of the medical
curriculum being overloaded 32 and matters of priorities.
Adoption of a multifaceted curriculum for nutrition
education that brings to bear the basic principles of

Table 2
Format of nutrition education and students' preferred format of
nutrition education.

Variable Frequency (%)

Current format of learning about nutrition
Separate course in nutrition (n¼205) 26(12.7%)
Lectures on selected topics in nutrition (n¼203) 147(72.4%)
Nutrition concepts integrated into course work/
block (n¼203)

120(59.1%)

Nutrition-related educational needs
Has unmet nutrition-related educational need 143(71.9%)
Will benefit from further training in nutrition 172(86.4%)
Students' preferred format of learning about
nutrition (n¼196)
Training provided by a nutritionists/dietician in the
general practice setting

122 (62.2%)

Dedicated courses for nutrition 64(32.7%)
Online training programs 10(5.1%)

Table 1
Students' perceived satisfaction with the quality and quantity of their current education in nutrition.

Perceived satisfaction (Max. score¼20) Mean (SD) Dissatisfied Neither satisfied or dissatisfied Satisfied

Amount of time dedicated for nutrition (n¼202) 2.15 (1.06) 141(69.8%) 32(15.8%) 29(14.4%)
Integration of nutrition content into organ-system based blocks
(n¼200)

2.32 (1.11) 124(62.0%) 39(19.5%) 37(29.8%)

Inclusion of materials to promote independent study of nutrition
(n¼199)

2.20 (1.09) 125(62.8%) 47(23.6%) 27(13.6%)

Nutrition course content (n¼200) 2.32 (1.09) 118(59.0%) 50(25.0%) 32(16.0%)
Mean (SD) perceived Satisfaction score (n¼197) 8.95 (3.83)

Frequencies do not add up to 207 due to missing responses.
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nutrition and their application to clinical practice and the
development of a dedicated nutrition course supported
by a comprehensive integration of nutrition content
throughout the curriculum may be a better option.42

Similar to findings from other parts of the world, a
large proportion of the students felt unprepared by their
current nutrition education to provide nutrition care.43–
45 This is a concern because we may be producing
doctors who feel inadequate to provide nutrition
counselling to their patients and to make appropriate
clinical decisions on nutrition-related issues.28,46,47

Unsurprisingly, and in consonance with previous
studies,30,31,38,41,48 most of the students regarded nutri-
tion education to be highly relevant to their future
practice. This demonstrates the high value students
place on nutrition education and may utilize every
opportunity given them to learn about nutrition. Curri-
culum planners and medical educators appear not to
make use of this opportunity to improve nutrition
education as the status of nutrition education in medical
education is still questionable.32,49,50

Giving credence to inter-professional collaboration
in nutrition education, most of the students said they
preferred training provided by a dietician/nutritionist in
the hospital setting to help meet their unmet nutrition-
related educational needs. Inter-professional collabora-
tion to provide nutrition education to medical students
is very critical towards improving the delivery of
nutrition care.25,51,52 This is however confronted with
barriers such as the lack of faculty trained in nutrition,
lack of physician nutrition specialists or other nutrition
educators on faculty as these professionals serve as role
models to both medical students and residents for
addressing nutrition in patient interactions.53–55

Importantly, we found that students who were more
satisfied with their current nutrition education felt more
adequately prepared to provide nutrition care in the
general practice setting. This is similar to the findings
reported by Mihalynuk et al.38 who found positive
correlations between perceived quality of nutrition
education and self-reported nutrition proficiency in a
sample of practicing family physicians in Washington
State. Thus, improving students' satisfaction in nutri-
tion education may be important towards improving
preparedness and confidence to provide nutrition care.

Although, students were generally unsatisfied with
their current nutrition education, their satisfaction
differed by level of clinical training. Clinical year three
students compared to clinical year one and two students
reported being more satisfied with their current nutri-
tion education. Notwithstanding the absence of a linear
trend, students in the junior years of clinical training

might have been less satisfied with their current
nutrition education so far because they were yet to be
exposed to some aspects of the curriculum that those in
clinical year three have already experienced.

Contrary to the findings of Spencer et al.30 students
perception of the relevance of nutrition education to
their future practice did not differ by level of clinical
training. The lack of differences in this study could be
due to the inclusion of only clinical level students who
may be sharing similar perceptions or to the more
urgent and visible need for nutrition care in African
countries than in high income countries.

4.2. Implications to practice and future studies

Our findings add to the evidence that nutrition is
inadequate in the medical curriculum. It provides impor-
tant insights into avenues that could inform future
curriculum planning and development. Improving stu-
dents' satisfaction and adequacy of nutrition education
are some of the avenues curriculum planners could
utilise. Given that this is the first study in Ghana and
in the sub-region to evaluate the nutrition education of
medical students; its findings serve as a basis for future
studies in this subject. They may stimulate discussions
and research regarding this topic among medical educa-
tors in Ghana and Sub-Saharan Africa. Future research
should explore the influence of the current findings on
students' nutrition-related knowledge, attitudes towards,
and self-efficacy in nutrition care. In addition, studies
should explore qualitatively students' opinions on the
factors that may be contributing to the inadequacy of
nutrition education. Meanwhile, innovative teaching and
learning methodologies should be adopted for nutrition
education. Inter-professional collaboration in the teach-
ing and learning of nutrition should also be encouraged.

4.3. Strengths and limitations

The use of previously validated survey items and
nutrition experts to examine the content validity of the
survey items enhanced confidence in the findings of the
study. Furthermore, using an instrument that is based
on items relevant to nutrition issues of the study setting
may help facilitate the recognition and prioritization of
nutrition content in medical education.

Our study is not without limitations. Its cross-
sectional nature makes it difficult to establish causality.
Nonetheless it gives a snapshot of the situation of
nutrition education in Ghana and in the sub-region.
This study reports on the nutrition education of a single
medical school. This makes it difficult to generalize its
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findings. As an obvious limitation of survey-based
studies, the findings of this study may be subject to
social desirability bias. However, the questionnaires
were self-administered and most students gave self-
critical responses to the survey items, thereby, mini-
mising the effect of this bias on the findings.

5. Conclusion

Students regarded nutrition to be relevant to their
future practice, felt unsatisfied with the quality and
quantity of their current nutrition education and inade-
quately prepared to provide nutrition care. Satisfaction
with the quality and quantity of nutrition education
may be important in making students feel adequately
prepared to provide nutrition care. Level of clinical
training may also be important in determining students'
satisfaction with their nutrition education.
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