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ABSTRACT
Objectives Medical nutrition education aims to equip 
doctors with nutrition knowledge, skills, attitudes and 
confidence to counsel patients to improve their diet. This 
study aimed to describe changes in medical students’ self- 
perceived nutrition competence at three time points during 
medical training.
Design Prospective longitudinal observational study.
Setting The University of Auckland, School of Medicine.
Participants Year 2 medical students (phase 1, 
preclinical) were surveyed in May 2016. Participants 
repeated the survey in February 2018 as Year 4 students 
and July 2019 (phase 2, clinical) as Year 5 students.
Primary outcome measure Primary outcome measure 
was self- perceived nutrition competence measured using 
the validated NUTrition Competence (NUTCOMP) survey.
Results In 2016, 102 of 279 eligible Year 2 medical 
students completed the survey (response rate (RR 
36.7%)). In 2018, 89 Year 4 students repeated the survey 
(RR 87.3%) and 30 students as Year 5 students in 2019 
(RR 29.41%). There was a significant increase in total 
NUTCOMP scores (knowledge, skills, confidence to counsel 
and attitude towards nutrition) between Year 2 and Year 
4 (p=0.012). There was a significant increase in the 
confidence to counsel construct (mean difference 7.615, 
95% CI 2.291 to 12.939, p=0.003) between Year 2 and 
Year 4. Constructs with lowest scores at all time points 
were nutrition knowledge and nutrition skills. There was 
clear desire for more nutrition education from all students: 
Year 2 (mean=3.8 out of 5 (1.1)), Year 4 (mean=3.9 out of 
5 (0.9)), Year 5 (mean=3.8 out of 5 (0.8)).
Conclusion Medical students’ self- perceived nutrition 
competence in providing nutrition care increased modestly 
at three points throughout medical training. There remains 
opportunity for further supporting medical students to 
increase their competence in nutrition care, which could 
be achieved through mandatory and greater medical 
nutrition education.

INTRODUCTION
The importance of adequate nutrition for 
healthy living is well recognised.1 Poor dietary 
intake contributes to the global burden of 
disease, leading to increased demands on 

healthcare services and population health 
systems.2 Diet is now recognised as a leading 
risk factor for death across the world, contrib-
uting to 11 million deaths annually3 and is 
underpinned by racial and socioeconomic 
inequities in determinants of health.4 Strat-
egies are clearly required to support healthy 
eating for people and populations.

A key strategy to support healthy eating 
is to incorporate nutrition into healthcare 
services. Doctors are recommended to apply 
nutrition knowledge in practice to support 
patients to improve their diet5 for conditions 
where diet is a major risk factor.6 This support 
is termed ‘nutrition care’, previously defined 
as any practice conducted by a health profes-
sional to improve the nutrition behaviour 
and subsequent health of patients.7 Nutrition 
care is fundamental in supporting improved 
dietary behaviours because of its direct rele-
vance to healthcare and population health 
systems.7 To provide nutrition care, doctors 
require adequate nutrition knowledge, skills 
and attitudes to support the integration of 
nutrition care into routine practice with 
patients and recognise when to refer to other 
health professionals, such as dietitians, for 
in- depth support.

Internationally, extensive literature on 
nutrition in medical education exists, yet no 

What this paper adds

 ► Students’ self- perceived nutrition confidence at three 
points during medical training was investigated.

 ► NUTCOMP, a valid and reliable tool, was used to 
measure self- perceived competence in nutrition 
care.

 ► The impact on the research when having 2 years 
between the Year 2 and Year 4 survey and 1 year 
between the Year 4 and Year 5 survey is unknown.
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studies have described how medical students’ nutrition 
knowledge, skills, confidence to counsel and attitudes 
change throughout medical training. It is well recognised 
that graduating medical students lack nutrition knowl-
edge and skills to effectively support dietary behaviour 
change in patients8 9 and report dissatisfaction with 
the nutrition education received feeling unprepared 
to counsel patients in nutrition.10 Nutrition education 
impacts on medical students’ confidence in nutrition,11 
and modest improvements have been reported when 
nutrition education initiatives are introduced into 
training programmes.12 It is also known that when nutri-
tion education is not continually reinforced throughout 
medical training the perceived relevance of nutrition 
counselling declines.13

In New Zealand (NZ), limited literature exists on 
nutrition in medical education. The assumption that 
confidence and competence in nutrition increases after 
training was questioned when the impact of nutrition 
education on medical students’ confidence in nutrition 
was investigated at Auckland School of Medicine (SM).14 
It was suggested that medical students lack self- efficacy 
as medical graduands believed incorporating nutrition 
care into practice was important, yet were less confident 
patients improved nutrition behaviours after receiving 
this training.15 Evidence to support medical students’ 
lack of confidence to provide nutrition care was identi-
fied in Year 3 medical students, where although students 
believed doctors have a role to play in providing nutrition 
care, perceived limitations to their nutrition education 
included poor translation of nutrition science to clin-
ical contexts and lack of confidence in skills related to 
application of nutrition care.16 Gaps in medical students’ 
nutrition knowledge and its application continue beyond 
medical training and have similarly been reported by 
general practice registrars and general practitioners 
(GP) being constrained by limited nutrition knowledge 
to provide evidence- based nutrition care.17 This supports 
that a nutrition knowledge–practice gap exists in NZ 
medical students. Describing how NZ medical students’ 
self- perceived nutrition knowledge, skills, confidence 
to counsel and attitudes change throughout medical 
training will elucidate the impact of medical nutrition 
education initiatives and inform future educational 
needs of these medical students. Therefore, the aim of 
this study was to describe changes in medical students’ 
self- perceived nutrition competence at three time points 
during medical training.

METHODS
Study design and context
This study was an investigation of one cohort of undergrad-
uate medical students at three time points (Year 2, Year 4 
and Year 5) during medical training at The University of 
Auckland, SM. In an endeavour to maintain participant 
numbers and to decrease participant burden, it was deter-
mined not to survey participants in Year 3. Auckland SM 

is one of two medical schools in NZ, and produces more 
than 50% of medical graduates. Some nutrition educa-
tion has slowly been integrated into medical curriculum 
since 2000 and in 2008, a NZ registered dietitian assumed 
responsibility for the delivery of nutrition education in 
the medical programme (CW). At present, Auckland SM 
medical degree uses a curriculum with a case- based frame-
work and nutrition education does not have a dedicated 
domain. Nutrition is taught predominantly within the 
preclinical curriculum (Years 2 and 3) and a small compo-
nent is included during the clinical years (Years 4, 5 and 
6). ‘The Digestive System’ module is taught in Year 2. This 
course covers the structure and function of the gastroin-
testinal system in health and disease, as well as the diges-
tion and absorption of food components, their metabolic 
roles and action. Approximately one- third of the course 
is devoted to nutrition content, including 13 hours of 
contact time and one assessed nutrition practical activity. 
In the practical activity, students performed dietary recalls 
on peers and complete a nutritional assessment of their 
own dietary intake using dietary analysis computer soft-
ware (FoodWorks, Xyris Software, Queensland, Australia). 
Students concurrently take a course in professional skills 
which covers behaviour change. In 2020, a pilot interven-
tion for nutrition in weight management cases is being 
conducted to foster nutrition- related skills development 
in Year 4 students’ (clinical) 1- week general practice 
observed simulation (GPOPs) education programme. In 
total, medical students receive approximately 19 hours of 
nutrition education, 13 hours in preclinical studies (Years 
2 and 3) and 6 hours of nutrition education in clinical 
studies (Years 4, 5 and 6) on an ad hoc basis. This is a 
similar number of hours to the average hours of nutrition 
education reported in the USA.18

Instrument
The NUTCOMP survey is a valid and reliable tool to 
measure health professionals’ self- perceived competence 
to provide nutrition care to patients with chronic disease.19 
Self- perceived competence in one’s ability to complete a 
task has been shown to be an indicator of actual compe-
tence when the domains of investigation are specified.20 
NUTCOMP contains six sections. Sections 1–4 contain 35 
questions to assess self- perceived confidence about nutri-
tion and chronic disease (n=7), confidence in nutrition 
skills (n=11), confidence in communication and counsel-
ling about nutrition (n=9) and attitude towards providing 
nutrition care (n=8) using a 5- point Likert scale, to 
rate confidence in all items relevant for each construct. 
Section 5 consists of one question on perceptions of the 
need for more nutrition education. Section 6 contains 
questions on demographic data.

Data collection
Time point 1: In week 7 of semester 1 (2016), following 
completion of the introductory lecture to ‘The Digestive 
System’ module, all phase 1, Year 2 students (preclinical) 
at Auckland SM were invited by a person not involved 
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in the study to complete a survey to provide baseline 
assessment of self- perceived nutrition knowledge, skills, 
attitudes and competence to provide nutrition care. 
Potential participants were provided with a consent form 
to sign, before completing an anonymous NUTCOMP 
survey. Participants used student identification numbers 
on their survey to protect their anonymity and allow 
linking of surveys over time. Completed surveys were 
placed in a sealed box, outside the lecture theatre over a 
2- week period. Three reminders were given to students at 
the end of lectures.

Time point 2: In week 1 of semester 1 (2018), all Year 4 
students (phase 2, clinical) who had completed the first 
survey were given prior notice of the follow- up survey via 
the university online messaging system. An administrator 
matched participants’ identification numbers to students’ 
email which provided a link to the NUTCOMP survey in 
Qualtrics, a university online survey system. Participants 
were given 1 month to complete the survey and three 
reminders were emailed to them via the online messaging 
system.

Time point 3: In week 8 of semester 2 (2019), partic-
ipants were emailed the link to the final follow- up 
NUTCOMP survey as previously outlined. Participants 
were given 1 month to complete the survey during which 
time three reminders were emailed to them via the online 
student messaging system.

Data analysis
Analysis of the NUTCOMP survey was conducted using 
SPSS V.23. Descriptive statistics were calculated for 
each survey item. Representativeness of the sample for 
gender and age was investigated using a χ2 goodness of 
fit test. Participants’ self- perceived nutrition knowledge, 
skills and confidence to counsel in nutrition was deter-
mined by summing their responses for each nutrition 
competence construct using the Likert scale: 1=‘Not 
confident at all’; 2=‘Not very confident’; 3=‘Somewhat 
confident’; 4=‘Very confident’; and 5=‘Extremely confi-
dent’. Responses for attitude towards nutrition were 
determined by summing responses to this construct using 
the Likert scale: 1=‘Completely disagree’; 2=‘Somewhat 
disagree’; 3=‘Neither agree nor disagree’; 4=‘Some-
what agree’; and 5=‘Completely agree’. Totals for the 
four constructs were summed and a group average was 
calculated. Responses for further nutrition education 
included ‘Strongly disagree’, ‘Disagree’, ‘Neither agree 
nor disagree’, ‘Agree’ and ‘Strongly agree’. Responses 
were summed and a group average was calculated. Differ-
ences between Year 2 (baseline survey), Year 4 and Year 
5 students’ (follow- up surveys) knowledge in nutrition, 
skills, attitudes and confidence in counselling were inves-
tigated using analysis of variance. Because of a marked 
decrease in participant numbers between Year 4 and Year 
5, a paired t- test was conducted between the 75 pairs of 
Year 2 (baseline survey) and Year 4 (follow- up survey) 
participants who completed both surveys, to determine 
if there were any significant changes to their responses to 

the four nutrition constructs. Pearson’s Chi square tests 
were used to determine if there were associations between 
the four construct scores. The statistical significance level 
was set at p<0.05.

RESULTS
NUTCOMP
One hundred and two out of 279 eligible medical 
students completed the Year 2 survey, resulting in a 
response rate of 36.7%. The majority of participants 
(n=65, 60.8%) were female and the average age was 20.8 
years. There was no significant difference between the 
participating and non- participating students with regard 
to gender (p=0.836), but there was a small difference in 
age (20.5 years compared with 20.8 years, p<0.001). Of 
the 102 students who completed the baseline survey in 
Year 2, nearly all (n=89, 87.3%) completed the follow- up 
survey as a Year 4 student, but only some (n=30, 29.41%) 
completed the final follow- up survey as a Year 5 student. 
Twenty- six students completed all three surveys. Age and 
gender characteristics of participants are presented in 
table 1.

Changes at three time points among 26 participants who 
completed all surveys
Participants’ mean scores for each NUTCOMP construct 
are presented in table 2.

There was a significant increase in total self- perceived 
NUTCOMP scores (knowledge, skills, confidence to 
counsel and attitude towards nutrition) between Year 
2 and Year 4 (p=0.012). There was also a significant 
increase in self- perceived confidence to counsel in nutri-
tion construct (mean difference 7.615, 95% CI 2.291 to 
12.939, p=0.003) between Year 2 (baseline survey) and 
Year 4 participants (follow- up survey). The average self- 
perceived nutrition knowledge score (19.5/35, 55.7%) 
was the lowest relative to the other nutrition competence 
constructs, followed by nutrition skills (32.7/55, 59.5%).

Changes at two time points between matched pairs of Year 2 
and Year 4 students (n=75)
Changes in self- perceived nutrition competence between 
matched pairs (n=75) of Year 2 and Year 4 students are 
presented in table 3. There were significant increases 
in self- perceived confidence in nutrition knowledge 
(p=0.045), confidence in nutrition skills (p=0.010) and 
confidence to counsel patients (p<0.0001) between Year 

Table 1 Age and gender characteristics of participants

Gender
Year 2
(n=102)

Year 4
(n=89)

Year 5
(n=30)

Female 62 (60.8%) 53 (59.6%) 19 (63.3%)

Male 40 (39.2%) 36 (40.4%) 11 (36.7%)

Total 102 89 30

Average age in years 20.8
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2 (baseline survey) and Year 4 participants (follow- up 
survey). Pearson’s Chi square tests demonstrated asso-
ciations between self- perceived nutrition knowledge, 
nutrition skills, x2=41.84 (p<0.0001) and confidence to 
counsel, x2=25.17, (p<0.0001). Self- perceived nutrition 
skills were associated with attitude towards nutrition, 
x2=4.58 (p=0.011).

Among the three surveys, there was clear agreement of 
a self- perceived need for more nutrition education Year 
2 (baseline survey) (mean=3.8 (1.1)), Year 4 (follow- up 
survey) (mean=3.9 (0.9)) and Year 5 (follow- up survey) 
(mean=3.8 (0.8)).

DISCUSSION
This is the first study to describe how medical students’ 
self- perceived nutrition competence changes over time 
during medical training. The results of this study demon-
strate that medical students perceive that they have a 
positive attitude towards nutrition (average mean score 
35/40 (87.5%)). The students significantly increased 
their average total NUTCOMP scores (knowledge, skills, 
confidence to counsel and attitude towards nutrition) 
between Year 2 (baseline survey) and Year 4 (follow- up 
survey) (p=0.012) and their self- perceived confidence to 

counsel in nutrition between Year 2 and Year 4 (p=0.003). 
However, the small increases in self- perceived nutrition 
knowledge (average mean score 19.5/35 (55.7%)) and 
skills (average mean score 32.7/55 (59.5 %)) at the three 
time points suggest that medical school students do not 
feel confident in these two essential components of nutri-
tion competence. Similar results were also found among 
the matched pairs (n=75) of Year 2 (baseline survey) and 
Year 4 students (follow- up survey) for nutrition knowledge 
and skills. This means that the limited nutrition educa-
tion received at specific time points in the medical curric-
ulum is insufficient to change self- perceived competence 
in nutrition knowledge and skills throughout medical 
training.

There was no change in participants’ self- perceived 
nutrition knowledge throughout the three time points 
surveyed. Although there is no benchmark for defining 
a nutrition knowledge curriculum it can be seen that an 
(average) self- perceived nutrition knowledge score of 
19.6 is still a long way from a possible score of 35 and 
much lower than previous studies of dietitians (26.7),19 
GPs (25.8)21 and personal trainers (22.7).22 This confirms 
that there is a deficit of nutrition knowledge in this cohort 
of medical students. However, without a benchmark in 

Table 2 Participants’ average nutrition competence scores (n=26) at three time points

Year 2 mean (SD) Year 4 mean (SD) Year 5 mean (SD) P value

Nutrition (maximum 35) 18.96 (5.0) 20.00 (4.8) 19.69 (4.6)

Skills (maximum 55) 31.46 (8.1) 33.61 (6.4) 33.03 (6.5)

Counsel (maximum 45) 28.23 (6.2) 31.50 (5.8)* 30.11 (6.2) 0.003*

Attitude (maximum 40) 34.57 (3.1) 35.73 (3.0) 35.15 (4.3)

Total average for four constructs (maximum 175) 113.23 (17.9)† 120.85 (17.0)† 118.00 (17.3)† 0.012†

Nutrition=confidence in nutrition knowledge. Skills=confidence in nutrition skills. Counsel=confidence to counsel in nutrition. 
Attitude=attitudes towards nutrition
*Significant increase between Year 2 and Year 4 confidence to counsel in nutrition.
†Significant increase between Year 2 and Year 4 in the four nutrition competence constructs.

Table 3 Comparison of Year 2 and Year 4 participants’ nutrition competence in the four constructs and associations between 
the nutrition constructs

Mean score (n=75)

Year 2 Year 4 P value Associations between scores

Nutrition mean (SD) out of 35 18.4 (4.6) 19.4 (4.1) 0.045 Skills: x2=41.84, p=0.0001

Counsel: x2=25.17, p=0.0001

Skills mean (SD) out of 55 30.9 (7.8) 32.9 (6.5) 0.010 Knowledge: x2=41.84, p=0.0001

Counsel: x2=45.44, p=0.0001

Attitude: x2=4.58, p=0.01

Counsel mean (SD) out of 45 27.98 (5.9) 30.4 (5.0) 0.0001   

Attitude mean (SD) out of 40 35.0 (3.6) 35.2 (3.4) ns   

Total average for four constructs out of 175 112.28 (17.3) 117.9 (14.5)   

Nutrition=confidence in nutrition knowledge. Skills=confidence in nutrition skills. Counsel=confidence to counsel in nutrition. 
Attitude=attitudes towards nutrition
ns, not significant.
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nutrition knowledge competence, it is challenging for 
medical educators to determine if nutrition education 
in medical training provides an adequate foundation on 
which to extend knowledge in postgraduate training.23 
The findings of this study align with previous interna-
tional literature24–26 and recent literature confirms that 
the situation remains unchanged.27 Internationally and 
nationally, this is cause for concern as lack of knowledge 
about nutrition as it relates to evidence- based practice 
affects medical students’ awareness of the relationship 
between diet and long- term health, clinical nutrition 
and nutrition in primary care.10 At Auckland SM, the 
prescribed nature of ‘The Digestive System’ module 
permits only limited time to be devoted to the clinical 
application of the basic science underpinning nutrition 
in clinical contexts and the ad hoc nature of clinical 
nutrition education in clinical training (Years 4, 5 and 6) 
may account for medical students’ lack of change in self- 
perceived nutrition knowledge. In recent literature from 
Auckland SM, medical students valued being taught by a 
dietitian15 16 and identified that limited exposure to nutri-
tion experts, interprofessional approaches to nutrition 
education and lack of role modelling of nutrition care 
act as barriers to providing nutrition care.16 Internation-
ally and nationally, continuation of nutrition knowledge 
deficits is seen throughout the medical profession23 28 and 
doctors report that their personal health behaviours29 
and lack of detailed nutrition knowledge impact on their 
willingness and capacity to provide nutrition care.30 31 
This means that opportunities to enhance patients’ nutri-
tion behaviour and health outcomes are missed.32 Clearly, 
there is a need to establish consensus on the required level 
of nutrition knowledge for medical students to establish a 
global benchmark for nutrition competence and further 
work to improve knowledge during medical training.

There was a small but significant increase in partici-
pants’ self- perceived confidence to counsel in nutrition 
between Year 2 (baseline survey) and Year 4 (follow- up 
survey) (3.27%), which decreased slightly in Year 5 
(follow- up survey). Self- perceived nutrition skills were 
associated with knowledge (x2=41.84), confidence to 
counsel (x2=45.44.) and attitude towards nutrition 
(x2=41.58). This demonstrates the inter- relationship 
between the nutrition constructs and that for students 
to be competent in nutrition care medical nutrition 
education should encompass all four constructs. Medical 
students’ average self- perceived confidence in nutrition 
knowledge (19.5/35, 55.7%) and skills (32.7/55, 59.5%) 
reflects their lack of self- perceived confidence in these 
two components on nutrition competence. The slight 
decline in students’ self- perceived responses to the four 
nutrition constructs from Year 4 to Year 5 may be related 
to their transition from classroom- based learning educa-
tion to an experiential learning environment.27 It is diffi-
cult to determine the impact of the GPOPs course on 
participants’ confidence and skills to counsel patients, 
as the small sample size of Year 5 students may have 
obscured the results obtained. The small sample size 

of Year 5 students also prevented investigating whether 
demographic variables were associated with changes over 
time and this could be investigated in future research. In 
recent literature from Auckland SM, medical students 
have reported positive self- perceived attitude towards 
nutrition,15 16 and graduating students additionally 
reported moderate self- perceived confidence to provide 
nutrition care,15 which aligns with the present study. 
Throughout medical training, it should be regarded as 
imperative that students witness application of nutrition 
science to clinical practice by their mentors and collab-
orate with nutrition professionals to acquire the skills 
and confidence to counsel patients33 in a wide range 
of diseases,34 to avoid the perceived relevance of nutri-
tion counselling declining after training.35 However, it 
is widely reported that students vary in their confidence 
and perceived competence to provide nutrition care.10 As 
future medical practitioners, students will be required to 
address the increasing prevalence of chronic disease and 
public health issues.36 To prepare for this role, medical 
students need to also be competent in the practice of 
behaviour change, and to be reflective practitioners.37

At three time points during medical training, the 
majority of medical students in this study perceived need 
for further nutrition education. This result concurs with 
the international literature.10 Recent recommendations 
to enhance medical education include emphasis on 
competency- based curricula, interprofessional and team- 
based education, information technology- empowered 
learning and a shift towards early integration of clinical 
applications in the basic sciences.4 33 For nutrition educa-
tion, these recommendations highlight recognising and 
developing competencies required for effective prac-
tice33 38 and integrating nutrition into existing curriculum 
to scaffold nutrition education throughout curricula to 
maximise acquisition of nutrition knowledge and skills.16 
Medical nutrition education should also incorporate 
multidisciplinary teaching approaches to model the 
contribution of health professionals in addressing nutri-
tion in patient care.39 What is also now needed is institu-
tional commitment for adequate nutrition education to 
be a required component of medical training40 to produce 
graduates with nutrition competence. This would align 
calls to better standardise medical training and learning 
outcomes across the world.33 Of note, a Nutrition Compe-
tency Framework has been developed for NZ and Australia 
and mapped to the Australian Medical Council Graduate 
Outcome Statements, although it is yet to be adopted by 
the regulatory body for both countries.41 42

Some medical students requested future nutrition 
education to address the global focus to improve health 
via better diet intake, as outlined in United Nations’ 
Sustainable Development Goals,43 the Paris Agreement,44 
the Lancet Commission on the global syndemic of 
obesity, malnutrition and climate change2 and the EAT- 
Lancet Commission on healthy diets and sustainable food 
systems.2 Other literature endorses the need to make 
appropriate nutrition education available in medical 
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training for future doctors to influence global concerns 
at personal and public health levels.3 33 38 This supports 
consideration of global standards in medical education to 
fulfil patients’ right to preventive healthcare in emerging 
public health issues.45 Previously, the potential of a joint 
strategic approach to medical nutrition education among 
countries with comparable tertiary education systems, 
continuing medical education, language of delivery 
and health needs of the population that would promote 
uniform content has been suggested.46 Alignment of 
global standards in medical nutrition education and the 
EAT- Lancet Commission would help address the minimal 
clear gains in nutrition education in recent years.

There are strengths and limitations to this study. This 
study reported medical students’ self- perceived nutrition 
knowledge, skills, confidence to counsel and attitude 
towards nutrition at three time points at one medical 
school. Given the difference in medical curricula and lack 
of standardised nutrition education, the results may not 
reflect other institutions or countries. Although the survey 
has been validated, the sensitivity of the tool at detecting 
small improvements within one sample has not previously 
been investigated. Furthermore, an ideal NUTCOMP 
score has not yet been established that identifies the 
point at which a participant is viewed as being ‘compe-
tent’.19 Additionally, students may have provided socially 
desirable answers to the questions. It is also possible that 
Year 2 students with an interest in nutrition completed 
the survey and the results need to be interpreted with 
caution. The impact of 2 years between the Year 2 and 
Year 4 survey and 1 year between the Year 4 and Year 5 
survey on the analysis is unknown. The low response rate 
in Year 5 may have been related to the voluntary nature of 
surveys, the importance placed on contributing to evalua-
tions or the high workload of students.

CONCLUSION
Medical students’ self- perceived nutrition competence in 
providing nutrition care to patients with lifestyle- related 
chronic disease increased modestly at three points 
throughout medical training. Despite self- perceived 
nutrition competence increasing throughout medical 
training, medical students perceived a need for further 
nutrition education to be competent to provide nutri-
tion care to patients, including emerging global nutrition 
issues. There remains opportunity for further supporting 
medical students to increase their competence in nutri-
tion care, which could be achieved through mandatory 
and greater medical nutrition education.

Twitter Lauren Ball @laurenball01

Contributors JC helped devise the study, administered the study, collated the data, 
conducted the analysis and wrote up the study. LB assisted with the analysis and 
writing up the study. CW helped devise the study, conduct the analysis and writing 
up the study.

Funding The authors have not declared a specific grant for this research from any 
funding agency in the public, commercial or not- for- profit sectors.

Competing interests LB is a member of the BMJ Nutrition and Preventive Health 
Advisory Committee and has received a grant from the National Health and Medical 
Research Council.

Patient consent for publication Not required.

Ethics approval This study used a prospective longitudinal observational study 
approved by The University of Auckland Human Participants Ethics Committee 
(reference number 017113).

Provenance and peer review Not commissioned; externally peer reviewed.

Data availability statement All data relevant to the study are included in the 
article or uploaded as supplementary information.

Open access This is an open access article distributed in accordance with the 
Creative Commons Attribution Non Commercial (CC BY- NC 4.0) license, which 
permits others to distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided the original work is 
properly cited, appropriate credit is given, any changes made indicated, and the use 
is non- commercial. See: http:// creativecommons. org/ licenses/ by- nc/ 4. 0/.

ORCID iD
Lauren Ball http:// orcid. org/ 0000- 0002- 5394- 0931

REFERENCES
 1 United Nations. The United nations decade of action on nutrition 

2016-2025, 2019. Available: https://www. unscn. org/ en/ topics/ un- 
decade- of- action- on- nutrition

 2 Rockström J, Stordalen GA, Horton R. Acting in the Anthropocene: 
the EAT- Lancet Commission. Lancet 2016;387:2364–5.

 3 GBD 2017 Diet Collaborators. Health effects of dietary risks in 195 
countries, 1990-2017: a systematic analysis for the global burden of 
disease study 2017. Lancet 2019;393:1958–72.

 4 Frenk J, Chen L, Bhutta ZA, et al. Health professionals for a new 
century: transforming education to strengthen health systems in an 
interdependent world. Lancet 2010;376:1923–58.

 5 General Medical Council. Tomorrow’s Doctors; Outcomes and 
standards for undergraduate medical education. London, England: 
General Medical Council, 2009.

 6 World Health Organization. Global status report on noncommunicable 
diseases 2010, 2011.

 7 Ball LE, Hughes RM, Leveritt MD. Nutrition in general practice: role 
and workforce preparation expectations of medical educators. Aust J 
Prim Health 2010;16:304–10.

 8 Willett W, Rockström J, Loken B, et al. Food in the Anthropocene: 
the EAT- Lancet Commission on healthy diets from sustainable food 
systems. Lancet 2019;393:447–92.

 9 Gramlich LM, Olstad DL, Nasser R, et al. Medical students' 
perceptions of nutrition education in Canadian universities. Appl 
Physiol Nutr Metab 2010;35:336–43.

 10 Crowley J, Ball L, Hiddink GJ. Nutrition in medical education: a 
systematic review. Lancet Planet Health 2019;3:e379–89.

 11 Sierpina VS, Welch K, Devries S, et al. What competencies 
should medical students attain in nutritional medicine? Explore 
2016;12:146–7.

 12 Broad J, Wallace M. Nutrition and public health in medical 
education in the UK: reflections and next steps. Public Health Nutr 
2018;21:2523–5.

 13 Frank E, Carrera JS, Elon L, et al. Basic demographics, health 
practices, and health status of U.S. medical students. Am J Prev 
Med 2006;31:499–505.

 14 Crowley J, Ball L, Leveritt MD, et al. Impact of an undergraduate 
course on medical students' self- perceived nutrition intake and self- 
efficacy to improve their health behaviours and counselling practices. 
J Prim Health Care 2014;6:101–7.

 15 Crowley J, Ball L, Han D, et al. New Zealand medical students have 
positive attitudes and moderate confidence to counsel in providing 
nutrition care to patients: a cross- sectional survey. J Biomed Educ 
2015:259653.

 16 Lepre B, Crowley J, Mpe D, et al. Australian and New Zealand 
medical students' attitudes and confidence towards providing 
nutrition care in practice. Nutrients 2020;12. doi:10.3390/
nu12030598. [Epub ahead of print: 25 Feb 2020].

 17 Crowley J, Ball L, Han DY, et al. Doctors' attitudes and confidence 
towards providing nutrition care in practice: comparison of new 
Zealand medical students, general practice registrars and general 
practitioners. J Prim Health Care 2015;7:244.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://nutrition.bm

j.com
/

B
M

JN
P

H
: first published as 10.1136/bm

jnph-2020-000080 on 22 O
ctober 2020. D

ow
nloaded from

 

https://twitter.com/laurenball01
http://creativecommons.org/licenses/by-nc/4.0/
http://orcid.org/0000-0002-5394-0931
https://www.unscn.org/en/topics/un-decade-of-action-on-nutrition
https://www.unscn.org/en/topics/un-decade-of-action-on-nutrition
http://dx.doi.org/10.1016/S0140-6736(16)30681-X
http://dx.doi.org/10.1016/S0140-6736(19)30041-8
http://dx.doi.org/10.1016/S0140-6736(10)61854-5
http://dx.doi.org/10.1071/PY10014
http://dx.doi.org/10.1071/PY10014
http://dx.doi.org/10.1016/S0140-6736(18)31788-4
http://dx.doi.org/10.1139/H10-016
http://dx.doi.org/10.1139/H10-016
http://dx.doi.org/10.1016/S2542-5196(19)30171-8
http://dx.doi.org/10.1016/j.explore.2015.12.012
http://dx.doi.org/10.1017/S1368980018000800
http://dx.doi.org/10.1016/j.amepre.2006.08.009
http://dx.doi.org/10.1016/j.amepre.2006.08.009
http://dx.doi.org/10.1071/HC14101
http://dx.doi.org/10.3390/nu12030598
http://dx.doi.org/10.1071/HC15244
http://nutrition.bmj.com/


276 Crowley J, et al. bmjnph 2020;3:e000080. doi:10.1136/bmjnph-2020-000080

 BMJ Nutrition, Prevention & Health

 18 Adams K, Butsch W, Kohlmeier M. The state of nutrition education at 
US medical schools. J Biomed Educ 2015:357627.

 19 Ball LE, Leveritt MD. Development of a validated questionnaire 
to measure the self- perceived competence of primary health 
professionals in providing nutrition care to patients with chronic 
disease. Fam Pract 2015;32:cmv073–10.

 20 Davis DA, Mazmanian PE, Fordis M, et al. Accuracy of physician 
self- assessment compared with observed measures of competence: 
a systematic review. JAMA 2006;296:1094–102.

 21 Al- Gassimi O, Shah HBU, Sendi R, et al. Nutrition competence of 
primary care physicians in Saudi Arabia: a cross- sectional study. 
BMJ Open 2020;10:e033443.

 22 Barnes K, Desbrow B, Ball L. Personal trainers are confident in their 
ability to provide nutrition care: a cross- sectional investigation. Public 
Health 2016;140:39–44.

 23 Adams KM, Kohlmeier M, Zeisel SH. Nutrition education in U.S. 
medical schools: latest update of a national survey. Acad Med 
2010;85:1537–42.

 24 Brett A, Godden DJ, Keenan R. Nutritional knowledge of medical 
staff and students: is present education adequate? Hum Nutr Appl 
Nutr 1986;40:217–22.

 25 Hu SP, Liu JF, Shieh MJ. Nutrition knowledge, attitudes and 
practices among senior medical students in Taiwan. J Am Coll Nutr 
1997;16:435–8.

 26 Foster KY, Diehl NS, Shaw D, et al. Medical students' readiness 
to provide lifestyle counseling for overweight patients. Eat Behav 
2002;3:1–13.

 27 Hanninen S, Rashid M. Assessment of Students’ Perception of the 
Nutrition Curriculum in a Canadian Undergraduate Medical Education 
Program. J Can Assoc Gastroenterol 2019;2:141–7.

 28 Devries S, Agatston A, Aggarwal M, et al. A deficiency of nutrition 
education and practice in cardiology. Am J Med 2017;130:1298–305.

 29 Frank E, Breyan J, Elon L. Physician disclosure of healthy personal 
behaviors improves credibility and ability to motivate. Arch Fam Med 
2000;9:287–90.

 30 Visser F, Hiddink G, Koelen M, et al. Longitudinal changes in GPs' 
task perceptions, self- efficacy, barriers and practices of nutrition 
education and treatment of overweight. Fam Pract 2008;25(Suppl 
1):i105–11.

 31 Crowley J, Ball L, McGill A, et al. New Zealand General Practitioners’ 
views on providing nutrition care: a focus group study. J Prim Health 
Care 2015;7:244–50.

 32 Booth AO, Nowson CA. Patient recall of receiving lifestyle advice for 
overweight and hypertension from their general practitioner. BMC 
Fam Pract 2010;11:1–7.

 33 Aspry KE, Van Horn L, Carson JAS, et al. Medical nutrition education, 
training, and competencies to advance guideline- based diet 
counseling by physicians: a science Advisory from the American 
heart association. Circulation 2018;137:e821–41.

 34 Perlstein R, McCoombe S, Shaw C, et al. Medical students' 
perceptions regarding the importance of nutritional knowledge and 
their confidence in providing competent nutrition practice. Public 
Health 2016;140:27–34.

 35 Spencer EH, Frank E, Elon LK, et al. Predictors of nutrition 
counseling behaviors and attitudes in US medical students. Am J 
Clin Nutr 2006;84:655–62.

 36 Blunt SB, Kafatos A. Clinical nutrition education of doctors and 
medical students: solving the catch 22. Adv Nutr 2019;10:345–50.

 37 Truswell AS, Hiddink GJ, Green LW, et al. Practice- based evidence 
for weight management: alliance between primary care and public 
health. Fam Pract 2012;29(Suppl 1):i6–9.

 38 Bipartisan Policy Center. Lots to lose: how America’s health and 
obesity crisis threatens our economic future. In: Health program: 
nutrition and physical activity initiative. Washington DC, 2012.

 39 Friedman G, Kushner R, Alger- Mayer S, et al. Proposal for medical 
school nutrition education: topics and recommendations. JPEN J 
Parenter Enteral Nutr 2010;34:40s–6.

 40 Morris NP. The neglect of nutrition in medical education: a firsthand 
look. JAMA Intern Med 2014;174:841–2.

 41 Australian Medical Council Limited (AMC). Standards for 
assessment and accreditation of primary medical programs by the 
Australian medical Council, 2012. Available: https://www. amc. org. 
au/ accreditation- and- recognition/ accreditation- standards- and- 
procedures/ [Accessed on 20 Feb 2020].

 42 Deakin University. Nutrition competency framework (NCF). Available: 
http://www. deakin. edu. au/ students/ faculties/ faculty- of- health/ 
school- of- exercise- and- nutrition- sciences/ research/ wncit/ toolkit/ 
nutrition- competency- framework [Accessed on 20 Feb 2020].

 43 UN. Sustainable development goals, 2015. Available: http://www. un. 
org/ sust aina bled evel opment/ development- agenda/ [Accessed 17 
Aug 2019].

 44 United Nations. The Paris agreement, 2016. Available: https:// unfccc. 
int/ process- and- meetings/ the- paris- agreement/ what- is- the- paris- 
agreement [Accessed 17 Aug 2019].

 45 Swinburn BA, Kraak VI, Allender S, et al. The global syndemic of 
obesity, undernutrition, and climate change: the Lancet Commission 
report. Lancet 2019;393:791–846.

 46 Crowley J, Ball L, Laur C, et al. Nutrition guidelines for undergraduate 
medical curricula: a six- country comparison. Adv Med Educ Pract 
2015;6:127–33.

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://nutrition.bm

j.com
/

B
M

JN
P

H
: first published as 10.1136/bm

jnph-2020-000080 on 22 O
ctober 2020. D

ow
nloaded from

 

http://dx.doi.org/10.1093/fampra/cmv073
http://dx.doi.org/10.1001/jama.296.9.1094
http://dx.doi.org/10.1136/bmjopen-2019-033443
http://dx.doi.org/10.1016/j.puhe.2016.08.020
http://dx.doi.org/10.1016/j.puhe.2016.08.020
http://dx.doi.org/10.1097/ACM.0b013e3181eab71b
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/3771285
http://www.ncbi.nlm.nih.gov/pubmed/http://www.ncbi.nlm.nih.gov/pubmed/3771285
http://dx.doi.org/10.1080/07315724.1997.10718710
http://dx.doi.org/10.1016/S1471-0153(01)00039-3
http://dx.doi.org/10.1093/jcag/gwy043
http://dx.doi.org/10.1016/j.amjmed.2017.04.043
http://dx.doi.org/10.1001/archfami.9.3.287
http://dx.doi.org/10.1093/fampra/cmn078
http://dx.doi.org/10.1186/1471-2296-11-8
http://dx.doi.org/10.1186/1471-2296-11-8
http://dx.doi.org/10.1161/CIR.0000000000000563
http://dx.doi.org/10.1016/j.puhe.2016.08.019
http://dx.doi.org/10.1016/j.puhe.2016.08.019
http://dx.doi.org/10.1093/ajcn/84.3.655
http://dx.doi.org/10.1093/ajcn/84.3.655
http://dx.doi.org/10.1093/advances/nmy082
http://dx.doi.org/10.1093/fampra/cmr058
http://dx.doi.org/10.1177/0148607110376200
http://dx.doi.org/10.1177/0148607110376200
http://dx.doi.org/10.1001/jamainternmed.2014.839
https://www.amc.org.au/accreditation-and-recognition/accreditation-standards-and-procedures/
https://www.amc.org.au/accreditation-and-recognition/accreditation-standards-and-procedures/
https://www.amc.org.au/accreditation-and-recognition/accreditation-standards-and-procedures/
http://www.deakin.edu.au/students/faculties/faculty-of-health/school-of-exercise-and-nutrition-sciences/research/wncit/toolkit/nutrition-competency-framework
http://www.deakin.edu.au/students/faculties/faculty-of-health/school-of-exercise-and-nutrition-sciences/research/wncit/toolkit/nutrition-competency-framework
http://www.deakin.edu.au/students/faculties/faculty-of-health/school-of-exercise-and-nutrition-sciences/research/wncit/toolkit/nutrition-competency-framework
http://www.un.org/sustainabledevelopment/development-agenda/
http://www.un.org/sustainabledevelopment/development-agenda/
https://unfccc.int/process-and-meetings/the-paris-agreement/what-is-the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/what-is-the-paris-agreement
https://unfccc.int/process-and-meetings/the-paris-agreement/what-is-the-paris-agreement
http://dx.doi.org/10.1016/S0140-6736(18)32822-8
http://dx.doi.org/10.2147/AMEP.S73711
http://nutrition.bmj.com/

	00_00bmjnph_3_2_Cover
	00_01bmjnph_3_2_EB
	00_02bmjnph_3_2_ToC
	01_bmjnph-2020-000101
	Is global dietary change an effective strategy to curb climate change?
	References


	02_0bmjnph-2020-000115
	Building on what we know: moving beyond effectiveness to consider how to implement, sustain and spread successful health interventions
	Use theory and frameworks
	Involve relevant people
	Consider equity
	Try, try and try again
	Conclusion
	References


	02_1bmjnph-2020-000135
	Opportunities for innovation in nutrition education for health professionals
	References


	03_bmjnph-2020-000160
	Nutrition is key to global pandemic resilience
	An interwoven world
	Vast amount of compounds
	Nutrition is a balancing act
	Special conditions: clinical setting
	A nutrition odyssey
	The world is malnourished
	Monitoring nutritional status: the life engine of a population
	Food environments are important for immune systems
	Policies and action plans as superficial ornaments
	Communicating complexity to the public and policy makers
	Humanitarian crisis on the horizon
	References


	04_bmjnph-2020-000077
	Association between plant-based diets and blood pressure in the INTERMAP study
	Abstract
	Introduction
	Methods
	Population samples and study design (1996–1999)
	Dietary assessment
	Plant-based diet indices
	Measurement of blood pressure
	Assessment of confounding variables
	Statistical methods

	Results
	Characteristics
	Associations of PDI and hPDI with BP
	Associations of uPDI with BP
	Associations of hPDI and uPDI with BP in subcohorts

	Discussion
	References


	05_bmjnph-2020-000067
	Empowering local communities to make lifestyle changes: is the Health Mela a potential solution?
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Summary of results
	Comparison with existing programmes
	Strengths and limitations
	Recommendations for future work

	Conclusion
	References


	06_bmjnph-2019-000060
	Relationship between maternal body composition during pregnancy and infant’s birth weight in Nairobi informal settlements, Kenya
	Abstract
	Introduction
	Methods
	Study setting and participants
	Study procedure
	Data analysis

	Results
	Maternal characteristics
	Maternal body composition
	Total body water
	Fat-free mass
	FM and body fat percentage

	Infant’s birth weight
	Relationship between maternal body composition and birth weight

	Discussion
	Conclusion
	References


	07_bmjnph-2020-000099
	Contrasting prenatal nutrition and environmental exposures in association with birth weight and cognitive function in children at 7 years
	Abstract
	Introduction
	Methods
	SELMA study description
	Outcomes in the children
	Dietary assessment
	Description of MNI
	PFOS in prenatal serum
	BPF in prenatal urine
	Selection of covariates
	Statistical analyses

	Results
	Cognitive function at 7 years
	Birth weight
	Analyses for dietary source of PFOS
	Interaction with prenatal BPF exposure

	Discussion
	Diet and chemical exposure
	Limitations of the study

	Conclusions
	References


	08_bmjnph-2020-000087
	Preventable causes of cancer in Texas by race/ethnicity: insufficient physical 
activity
	Abstract
	Introduction
	Methods
	Results
	Discussion
	References


	09_bmjnph-2020-000088
	Modification of vitamin B6 on the associations of blood lead levels and cardiovascular diseases in the US adults
	Abstract
	Introduction
	Methods
	Study population
	Exposure
	Outcome
	Covariate
	Statistical analysis

	Results
	Discussion
	Conclusion
	References


	10_bmjnph-2020-000081
	Lifestyle medicine for type 2 diabetes: practice-based evidence for long-term efficacy of a multicomponent lifestyle intervention (Reverse Diabetes2 Now)
	Abstract
	Introduction
	Methods
	Study population
	Lifestyle intervention program
	Study design and setting
	Primary outcome measures: GLmed and Hb1Ac values
	Secondary outcome measures
	Statistical analyses

	Results
	Subjects
	Primary outcome measures
	GLmed use
	HbA1c levels
	Glucose control and GLmed use combined

	Secondary outcome measures
	Other T2D biomarkers and health parameters
	Subjective health parameters
	Programme adherence and appreciation


	Discussion
	References


	11_bmjnph-2020-000136
	Role of food aid and assistance in addressing the double burden of malnutrition in Ghana: a qualitative policy analysis
	Abstract
	Introduction
	Methods
	Policy framework
	Approach to policy analysis
	Key informant interviews

	Results
	WFP strategic planning and operations from 2012 to 2017
	WFP strategic planning and operations from 2018 to 2023
	Challenges to addressing the double burden
	WFP’s role
	Insufficient government priority, attention and resources
	The compounding effect of poor data


	Discussion
	Limitations, delimitations and assumptions

	Conclusion
	References


	12_bmjnph-2020-000124
	Effect of the COVID-19-induced lockdown on nutrition, health and lifestyle patterns among adults in Zimbabwe
	Abstract
	Introduction
	Methods
	Study design, setting and participants
	Data collection and tools
	Physical activity and lifestyle changes
	Lockdown and food access
	Diversified diets
	Generalised anxiety disorder
	Body image perceptions
	Data analysis

	Results
	Characteristics of the participants
	Lockdown and food access
	Implications of lockdown on dietary diversity
	Lifestyle-related habits change during the COVID-19-induced lockdown
	GAD and COVID-19
	Body weight and image perceptions
	Ease of access to health services

	Discussion
	Limitations

	Conclusions
	References


	13_bmjnph-2020-000119
	Rationale and description of a lifestyle intervention programme to achieve moderate weight loss in women with non-metastatic breast cancer: the lifestyle intervention part of the SUCCESS C Study
	Abstract
	Introduction
	Methods
	Study design
	Primary objectives
	Secondary objectives

	Study population
	Participant enrolment
	Eligibility criteria
	Inclusion criteria
	Exclusion criteria

	Randomisation

	The lifestyle intervention programme
	Goals of the intervention
	Key components of the intervention
	Support material for the participants of the intervention group
	Initiation and implementation of the intervention
	Control group

	Data collection
	Baseline and follow-up assessment for the lifestyle intervention study
	Blood collection
	Safety, documentation and data management

	Discontinuation of the lifestyle intervention
	Feasibility evaluation
	Statistical analysis

	Discussion
	Conclusion
	References


	14_bmjnph-2020-000102
	Alcohol consumption and fruits and vegetable intake among older adults in Ghana: a cross-sectional survey based on WHO-SAGE Wave 2 data
	Abstract
	Introduction
	Methods
	Study participants
	Dependent variables
	Independent variables
	Data analysis
	Ethical requirements

	Results
	Alcohol consumption
	FnV intake
	Relationship between alcohol and FnV consumption

	Discussion
	Conclusions
	References


	15_bmjnph-2020-000091
	Adherence to dietary and physical activity guidelines among shift workers: associations with individual and work-related factors
	Abstract
	Introduction
	Methods
	Study design and participants
	Data management
	Data analysis

	Results
	Demographic characteristics
	Shift work schedule and work environment characteristics
	Dietary and physical activity characteristics
	Multivariable regression analysis
	Fruit and vegetable intake
	Wholegrain intake
	Soft drinks intake
	Physical activity

	Discussion
	Implications of findings
	Strengths and limitations

	Conclusions
	References


	17_bmjnph-2020-000133
	Farming for life: impact of medical prescriptions for fresh vegetables on cardiometabolic health for adults with or at risk of type 2 diabetes in a predominantly Mexican-American population
	Abstract
	Background
	Methods
	Continuous glucose monitoring
	Statistical analyses

	Results
	Continuous glucose monitoring
	Follow-up visit at 6 months

	Discussion
	Limitations of the study

	References


	18_bmjnph-2020-000107
	Genetic risk of obesity as a modifier of associations between neighbourhood environment and body mass index: an observational study of 335 046 UK Biobank participants
	ABSTRACT
	Background
	Methods
	Data
	Outcome
	Neighbourhood exposures
	Genetic Risk Scores and individual SNPs
	Covariates
	Statistical analysis and analytic sample
	Sensitivity analyses
	Ethics

	Results
	Discussion
	References


	19_bmjnph-2020-000129
	Responsibility for vitamin D supplementation of elderly care home residents in England: falling through the gap between medicine and food
	Abstract
	Introduction
	Methods
	Data collection and analysis

	Results
	Vitamin D understood as a medical issue
	Professional and sector boundaries
	Perceived responsibility and roles
	Cost implications—who pays and provides?
	Policy guidance and compliance

	Low awareness of national guidance and need for vitamin D supplements
	Ethical and practical considerations

	Discussion
	Medicine or food
	Social justice perspective
	Finance
	Formulation of vitamin D
	Nutritional well-being and the ethics of inaction
	Limitations of the study

	Conclusion
	References


	20_bmjnph-2020-000134
	Relative validity and reliability of a diet risk score (DRS) for clinical practice
	Abstract
	Introduction
	Methods
	Creation and scoring of the DRS
	Tests of validity and reliability
	Statistical analysis

	Results
	Relative validation
	Food group correlations
	Test–retest reliability

	Discussion
	References


	21_bmjnph-2020-000080
	How does self-perceived nutrition competence change over time during medical training? A prospective longitudinal observational study of New Zealand medical students
	Abstract
	Introduction
	Methods
	Study design and context
	Instrument
	Data collection
	Data analysis

	Results
	NUTCOMP
	Changes at three time points among 26 participants who completed all surveys
	Changes at two time points between matched pairs of Year 2 and Year 4 students (n=75)

	Discussion
	Conclusion
	References


	22_bmjnph-2020-000131
	Perfluoroalkyl substances (PFASs) and mercury in never-pregnant women of fertile age: association with fish consumption and unfavorable lipid profile
	Abstract
	Background
	Methods
	Study population and design
	Patient and public involvement
	Health assessment questionnaire

	Blood sampling and analysis
	Statistical analysis

	Results
	Demographics
	Serum PFAS concentrations in never-pregnant women of fertile age
	Relations between PFASs and inorganic pollutants
	Relations between PFASs and cholesterol

	Discussion
	Conclusion
	References


	23_bmjnph-2020-000072
	Insights from a general practice service evaluation supporting a lower carbohydrate diet in patients with type 2 diabetes mellitus and prediabetes: a secondary analysis of routine clinic data including HbA1c, weight and prescribing over 6 years
	Abstract
	Introduction
	Methods
	Results
	Discussion
	Conclusion
	References


	24_bmjnph-2020-000140
	Literacy is power: structural drivers of child malnutrition in rural Liberia
	Abstract
	Background
	Methods
	Setting
	Study design and data collection
	Data analysis

	Results
	Factors shaping suboptimal breast feeding and complementary feeding practices
	Limited feasibility of exclusive breast feeding within mothers’ social and economic contexts
	Views on colostrum and delayed initiation of breast feeding

	Factors shaping mothers and children’s limited access to nutritious foods
	Inadequate income to feed children and families
	Sale or sharing of supplemental therapeutic foods

	Factors shaping decisions to seek medical care for malnourished children
	Reasons for seeking facility-based care for malnutrition
	Reasons for not seeking facility-based care for malnutrition


	Discussion
	Limitations

	Conclusions
	References


	25_bmjnph-2020-000117
	Nutrition education in medical school: the case of international medical students in China
	Abstract
	Introduction
	Methods
	Study design
	Participant recruitment
	Data collection
	Data analysis

	Results
	Basic characteristics of participants
	Perceived significance of nutrition
	Knowledge of country-specific nutrition situation
	Nutrition education in the medical school
	Knowledge on nutrition management of disease conditions
	Relationship analysis
	Participants’ perspective on improving nutrition education in medical schools

	Discussion
	Proposed intervention plan
	Strengths and weaknesses

	Conclusion
	References


	26_bmjnph-2020-000182
	Spectrum of nutrition-specific and nutrition-sensitive determinants of child undernutrition: a multisectoral cross-sectional study in rural Mozambique
	Abstract
	Introduction
	Methods
	Study objectives and study design
	Study areas and study group
	Sample size and sampling methods
	Anthropometric measurements
	Biochemical tests
	Household interviews and observations
	Data analysis
	Ethical consideration

	Results
	Undernutrition prevalence
	Bivariate analyses
	Multivariate analyses

	Discussion
	Conclusion
	References


	27_bmjnph-2020-000184
	Misalignment of global COVID-19 breastfeeding and newborn care guidelines with World Health Organization recommendations
	Abstract
	Introduction
	Method
	Design
	Sample
	Data collection
	Data analysis

	Results
	Country guidance
	Skin-to-skin contact, early initiation of breastfeeding and direct breastfeeding
	Maternal proximity
	Alternate feeding methods
	Psychological support
	Recommended practices by infant mortality rate and country economic grouping
	Guidance documents referenced
	Confusion and conflicts within guidance


	Discussion
	Study limitations

	Conclusions
	References


	28_bmjnph-2019-000053
	Food & mood: a review of supplementary prebiotic and probiotic interventions in the treatment of anxiety and depression in adults
	Abstract
	Introduction
	GBA mechanisms
	The vagus nerve
	Signalling molecules
	Cross-talk

	Psychiatric disorders in society

	Objective
	Population, intervention, comparison, outcome (PICO)
	Methods
	Eligibility criteria
	Inclusion criteria
	Exclusion criteria

	Information sources
	Database searching
	Search strategy
	Hand searching
	Expert network consultations


	Results
	Study screening
	Study selection
	Article appraisal and data extraction

	Bias
	Risk of bias in studies

	Discussion
	Results impression
	Key findings
	Interpreting questionnaire results
	Potential mechanisms underlying the observed results
	Pro-inflammatory cytokines and immune responses
	Tryptophan

	Implications of findings

	Limitations
	Conclusion
	References


	29_bmjnph-2020-000167
	Genetic variants for personalised management of very low carbohydrate ketogenic diets
	Abstract
	Introduction
	Common SNPs associated with metabolic or neurological outcomes in intervention studies of KD or ketogenic agents
	SNPs associated with weight loss and body composition outcomes
	SNPs associated with neurological outcomes
	SNPs associated with blood lipids and cardiovascular health outcomes

	Inborn genetic conditions with effects on KD response
	Towards evidence-based recommendations
	Candidate genes
	Polygenic scores
	Dynamic biomarkers
	Establishing common standards of study design and variant interpretation

	References


	30_bmjnph-2020-000120
	Exploring the implications of COVID-19 on widening health inequalities and the emergence of nutrition insecurity through the lens of organisations involved with the emergency food response
	Abstract
	Introduction
	Background of health inequalities, food and nutrition insecurity
	Aim
	Methods
	Results
	Increasing demand
	Meeting the needs of specific groups
	Awareness of food supply and value of supporting local
	Concerns over sustainability

	Discussion
	Increased demand
	Concerns over sustainability
	Volunteers and community engagement
	Supporting local producers and responses
	Meeting the needs of specific groups
	Rural communities and the elderly
	Underlying health conditions


	Recommendations
	Limitations
	Conclusion
	References


	31_bmjnph-2020-000064
	Qualitative research study on addressing barriers to healthy diet among low-income individuals at an urban, safety-net hospital
	ABSTRACT
	Introduction
	Methods
	Results
	Overall participant perspectives of the program
	Participant capacity to sustain behaviour change
	Constraints on program participation
	Barriers to maintaining a healthy diet among participants

	Discussion
	Conclusion
	References


	32_bmjnph-2020-000074
	Sex and gender differences in childhood obesity: contributing to the research agenda
	Abstract
	Sex differences
	Gender differences
	Applying sex-based and gender-based analysis to childhood obesity studies may yield important insights
	Obesity prevention and treatment strategies may be improved by considering sex and gender
	Conclusion and next steps to further the research agenda
	References


	33_0bmjnph-2020-000090
	33_1bmjnph-2020-000118
	34_bmjnph-2020-000150
	Association between vitamin intake and respiratory complaints in adults from the UK National Diet and Nutrition Survey years 1–8
	Abstract
	Background
	Methods
	Results and discussion
	Conclusion
	References


	35_bmjnph-2020-000114
	Mitigating the global health threat of violent conflict: a preventive framework
	Abstract
	Introduction
	Violent conflict: a major global health issue
	The prevention principle: addressing the precursors of conflict
	Conclusion
	References


	36_bmjnph-2020-000189
	Does a ketogenic diet lower a very high Lp(a)? A striking experiment in a male physician
	Abstract
	Conclusion
	References


	37_bmjnph-2020-000122
	Using the ‘shit’ of the current COVID-19 crisis as fertiliser for the soil to lay the foundations of a new and sustainable era: lessons from past crises to improve the future
	Abstract
	References


	39_bmjnph-2020-000169
	Micronutrient deficiencies in patients with COVID-19: how metabolomics can contribute to their prevention and replenishment
	References


	40_Blank
	41_Blank



