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Abstract
Background: Physicians are relied upon as knowledgeable sources of nutrition information; however,
many report low nutrition knowledge.

Objective: The present study assessed �rst and second-year medical students’ perceptions of nutrition
education within the medical curriculum, in terms of their attitudes, learned body of knowledge, and
satisfaction.

Methods: An online questionnaire was administered to Dalhousie University medical students completing
their �rst or second years (N=125). Mann-Whitney U tests compared the responses of �rst-year to second-
year students and those with and without previous nutrition education.

Results: 97.6% of respondents agreed that nutritional counselling can positively in�uence patient
outcomes, with 91.2% agreeing that physicians play a key role in nutritional counselling. Compared to
second-year students, �rst-year students had greater self-perceived knowledge of basic nutrition concepts
(p<0.001) and nutrition in the treatment of disease (p=0.005), as did students with previous nutrition
education compared to those without (p=0.019 and 0.018 respectively). Satisfaction was <30%
agreement, with �rst-year students more satis�ed with their nutrition education than second-year students
(p<0.05).

Conclusions: First and second-year medical students regard nutrition as an important component of
medical practice that can positively impact patient outcomes. However, low satisfaction with their
nutrition education suggests that additional nutrition curriculum would better prepare them for future
practice.

Introduction
The importance of nutrition in achieving and maintaining good health is well recognized. A report by the
WHO describes a global shift in dietary habits toward an increased intake of processed, low-quality foods,
contributing to the development of chronic, non-communicable diseases (1). A recent study reported that
diet is the top risk factor associated with death and the second highest risk factor associated with
disability in Canada (2). As such, diet is an important modi�able lifestyle behaviour for the healthcare
system, and those who provide primary care, to target.

Family physicians are relied upon as knowledgeable sources of nutrition information (3); however,
evidence suggests that they do not provide this type of counselling to patients, due to reasons such as
perceived lack of knowledge and access to resources (4–6). This may be attributed to a lack of nutrition
education during medical school (7) and in residency training (8–10). Results from a pivotal survey of
primary care physicians demonstrated that 67% of respondents reported a lack of training in nutrition
counselling (5). The two existing surveys of Canadian medical students’ perceptions of nutrition
education reported high perceived importance of nutrition in medical practice alongside low satisfaction
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with nutrition education (11,12). However, no studies to date have examined the individual early years of
medical school’s nutrition education to further elucidate its current state and potential avenues for
improvement.

The primary purpose of this study was to determine �rst and second-year medical students’ perceptions
of nutrition education, in terms of their attitudes towards its use in general medical practice, their learned
body of knowledge, and their satisfaction with how the medical school curriculum links nutrition content
and its application to medical practice. Secondary goals of the current study were to determine if there
are any differences according to year of study and previous nutrition educational experiences.

Methods
Subjects

Participants were �rst and second-year Dalhousie University medical students at the Halifax and New
Brunswick campuses, after completion of their respective year of studies. Students were invited to
participate through emails distributed by the Undergraduate Medical Education o�ce and Dalhousie
Medical Student Society, as well as through social media. This study was approved by the Dalhousie
University Research Ethics Board. All participants provided informed consent prior to participating in this
study.

Survey

Because no standardized questionnaire existed that collected the data we required, the Nutrition and
Physical Activity Education Questionnaire (NPAEQ, see Additional File 1) was developed for the present
study to capture (1) attitudes towards nutrition in medical practice, (2) self-assessed knowledge of
nutrition-related topics, (3) satisfaction with nutrition content within the medical curriculum, and (4)
demographic information, including of year of study and previous nutrition education. Questions were
based on the 5-point Likert scale method of measuring beliefs, attitudes and opinion (13). The NPAEQ
contained similar questions pertaining to physical activity education, which were not included in the
present study. The NPAEQ underwent a face-content validation and professional validation by graduate
students and researchers in the �elds of nutrition and physical activity which followed the recommended
methods (14–16) of assessing six survey domains: visual appropriateness, language appropriateness,
relevance, clarity, representativeness and ease of online survey tool. The questionnaire was distributed
using the online survey tool Opinio (version 7.11) (17). The survey was open online between May 10th to
June 18th, 2018.

Statistical analysis

Results were analyzed using SPSS software version 19.0. Descriptive statistics were used to summarize
survey responses and participant characteristics. Percentage agreement was analyzed according to the 5-
point Likert scale (13), with a score of 4 (agree) or 5 (strongly agree) indicating agreement, a score of 3
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indicating a neutral response, and a score of 1 (strongly disagree) or 2 (disagree) indicating
disagreement. A Mann-Whitney U test was used to compare the percent agreement between the �rst-year
students and second-year students, as well as those with and without nutrition education. The
signi�cance level was set at p<0.05.

Results
Respondent characteristics

Of 220 �rst and second-year students,125 students completed the survey (response rate of 57%) (Table
1), with a higher proportion of responses from �rst-year students (60.8%). Overall, 66% of respondents
were female and 27% reported previous nutrition experience.

 Table 1. Participant demographics.

Participant Characteristics N (%)

Gender  

Male 41 (32.8)

Female 83 (66.4)

Prefer to self-describe 1 (0.8)

Previous Nutrition Experience  

No 91 (72.8)

Yes* 34 (27.2)

Degree in nutrition 2 (1.6)

Nutrition research 3 (2.4)

Nutrition education (e.g. post-secondary courses, workshops) 24 (19.2)

Clinical nutrition experience 14 (11.2)

Other 10 (8.0)

Year of Medical Studies  

1st 76 (60.8)

2nd 49 (39.2)

*Respondents could select more than one type of previous nutrition education. 
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Students’ attitudes towards nutrition in medical practice

In the �rst section of the survey, students were asked about their level of agreement with four statements
related to their attitudes towards nutrition in medical practice. As shown in Figure 1, the percentage of
students who agreed with statements about the importance of nutrition counselling and the role of
physicians in the provision of such counselling ranged from 44 to 97.6%. Respondents reported higher
levels of agreement with statements that focus on the importance of nutrition for health outcomes and
the role of physicians in improving such outcomes, compared the statements addressing nutrition
assessment and counselling.

 

Perceived knowledge of nutrition-related information                                      

Self-perceived knowledge of basic nutrition concepts was the highest (90.4% agreement), while the
lowest percentage agreement was seen in the pathophysiology of speci�c diseases (56.8% agreement)
(Figure 2). First-year students and students with previous nutrition education had signi�cantly greater
levels of self-perceived knowledge of basic nutrition concepts (1st year: 97.4% agreement vs. 2nd year:
79.6%, p<0.001; previous nutrition education: 100% agreement vs. no previous education 86.8%, p=0.019)
and nutrition in the treatment of disease (1st year: 84.2% agreement vs. 2nd year: 63.3%, p=0.005; previous
education: 85.3% agreement vs. no previous education: 72.5%, p=0.018). Students with previous nutrition
education reported greater knowledge of how and where to access credible nutrition information
compared to students without previous education (82.4% vs. 64.8% agreement, respectively; p=0.027).

Satisfaction with nutrition education

First-year students reported signi�cantly higher agreement with all satisfaction-related questions,
compared to second-year respondents (Figure 3). Previous nutrition education was associated with
higher satisfaction with the amount of time dedicated to nutrition in the medical school curriculum
(29.4% agreement among students with previous education vs. 18.7% among those without; p=0.051,
data not shown), but was not associated with satisfaction with nutrition integration in the curriculum
(p=0.272), or preparedness for future medical practice (p=0.461).

 

Discussion
In this survey study of �rst and second-year medical students, we found that respondents not only
perceived nutrition counselling as an important component of health, but also view physicians as an
important player in providing nutrition counselling. Students at the end of their �rst-year reported
signi�cantly higher knowledge of basic nutrition concepts and the role of nutrition in the treatment of
disease, compared to students �nishing second-year. Furthermore, students with previous nutrition
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experience had higher agreement with most knowledge-related questions compared to students without
previous nutrition education. Students’ overall satisfaction with the nutrition education they receive in
medical school is low. Interestingly, �rst-year respondents reported higher agreement with all satisfaction-
related questions compared to second-year students.

Comparison to previous �ndings

The present study observed that �rst and second year medical students believe nutrition is an important
topic in medicine while feeling low satisfaction with their nutrition education, �ndings that are in line with
previous research. Previous research in the U.S. demonstrated that insu�cient time spent on nutrition
education (18) as well as other barriers, including lack of time and compensation, as contributing factors
in physicians’ reporting of a lack of preparedness to help their patients adapt healthier eating habits (4,5).
Canadian research has demonstrated similar results (11). Among the 933 medical students from all years
of study who completed their survey, Gramlich et al. demonstrated that knowledge of basic nutrition
concepts was higher than perceived preparedness to provide nutrition counselling. Hanninen and Rashid
(12) found that upwards of 95% of students agreed on the importance of nutrition in disease prevention
and treatment, as well as the role of physicians as role models for positive nutrition behaviours; however,
satisfaction with their nutrition education was low with 30.3% of respondents dissatis�ed or strongly
dissatis�ed with the nutrition curriculum and 78.6% in agreement that more nutrition education should be
provided.

Potential explanations for �ndings

In today’s society where there are varying opinions about which diet is optimal for health (19), students
may not know how to appraise this information while simultaneously participating in a demanding
medical curriculum. A need for increasing multidisciplinary care may also contribute to current issues
surrounding the integration of nutrition into patient care (20). Cambridge University identi�ed a
collaborative approach among doctors, dietitians, nutritionists and nurses as a key factor in the success
of their nutrition education initiative (21).

Our �nding of differences in knowledge and satisfaction based on year of study may be a result of the
structure of the Dalhousie University medical school curriculum. At Dalhousie, the majority of structured
nutrition education is delivered during students’ �rst-year, which may have in�uenced our survey as a
result of the proximity between when the �rst-year students learned the nutrition content of the curriculum
and the time of survey distribution. Alternatively, perhaps the higher perception of nutrition knowledge in
�rst-year versus second-year students is an expression of Albert Einstein’s adage ‘the more I learn, the
more I realize how much I don't know.’  Previous research found that students earlier on have more
positive perceptions of nutrition counselling by physicians (11,22,23).This may be related to a cognitive
bias known as the Dunning-Kreuger effect, in which those who are less skilled in a given area often rate
their knowledge as greater than those who are more experienced in the same discipline (24–26).

Strengths and limitations
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This study is based on self-report and does not include objective measurements of nutrition knowledge;
however, previous research has reported that perceived quality of nutrition training in medical school is
positively correlated with pro�ciency scores, providing evidence that self-perceived knowledge may serve
as a reliable proxy for clinical pro�ciency (27). The �ndings of the current research were strengthened by
a response rate of 57%, which is higher than similar previous studies (11,12,28).

Implications and future directions

The current study indicates that the �rst couple of years of medical school could be an appropriate time
to incorporate additional nutrition education to increase physician competency in nutrition counseling.
The NPAEQ may be used in future research to explore similar questions among different cohorts, such as
family medicine residents who are at the front-line of primary care, an area where nutrition counselling
can be used as a form of preventative medicine to reduce the prevalence of lifestyle-associated diseases.

This research adds to the growing body of evidence supporting improved nutrition in medical education
(10,11,29). A number of American medical schools have implemented culinary medicine electives, in
which students receive cooking instruction and review principles of dietary counselling (30,31). The
University of Toronto recently began teaching undergraduate medical students how to prepare affordable,
healthy food, and ways to help support patients to do the same (32). Future research could evaluate
education changes like these on the improvement of physician comfort and competence in providing
dietary advice to patients.

Conclusion
This cross-sectional survey of �rst and second-year medical students found that attitudes towards
nutrition in medical practice were positive; however, perceived knowledge of nutrition information and
satisfaction with nutritional education was low. These �ndings contribute to our understanding of the
status of nutrition education in the undergraduate curriculum of Canadian medical schools.
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Figures

Figure 1

First and second-year students’ attitudes towards nutrition in medical education and practice. Note: There
were no signi�cant differences in % agreement for attitude-related statements between �rst and second-
year students or between those with or without previous nutrition education (p>0.05 for all statements).
Percentage agreement was analyzed using a Mann-Whitney U test according to the 5-point Likert scale,
with a score of 4 (agree) or 5 (strongly agree) indicating agreement and 1 (strongly disagree) or 2
(disagree) indicating disagreement.
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Figure 2

Self-perceived knowledge of nutrition-related subjects according to year of study and previous education.
Note: There were signi�cant differences in % agreement between �rst-year and second-year students, and
between students with previous nutrition education and those without previous nutrition education
(*p<0.05, **p<0.001). Percentage agreement was analyzed using a Mann-Whitney U test according to the
5-point Likert scale, with a score of 4 (agree) or 5 (strongly agree) indicating agreement.
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Figure 3

Satisfaction with nutrition education (% agreement) among �rst-year medical students compared to
second-year medical students. Note: There were signi�cant differences in % agreement between �rst-year
and second-year students (*p<0.05) for all satisfaction-related questions. Percentage agreement was
analyzed using a Mann-Whitney U test according to the 5-point Likert scale, with a score of 4 (agree) or 5
(strongly agree) indicating agreement.
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