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Abstract

Background: Malnutrition is underdiagnosed in primary care. GPs are key healthcare contacts for
older adults at risk of protein-energy malnutrition; however, lack of knowledge and confidence in its
diagnosis and treatment is often reported.

Aim: To evaluate the impact of a bespoke online education module on GP malnutrition knowledge
and management.

Design & setting: A prospective pre—post pilot study with 23 GPs and eight GP trainees in the
Republic of Ireland.

Method: The module included units on the following: ‘malnutrition definition, prevalence, and latest
evidence’; ‘identifying malnutrition in clinical practice’; ‘food-first advice’; ‘reviewing malnutrition’;
and ‘oral nutritional supplements’. Participant knowledge was measured using a multiple choice
questionnaire (MCQ) before and after the module (n = 31), and 6 weeks following completion (n =
11). Case studies assessing identification and management of malnutrition were evaluated by a clinical
specialist dietitian with expertise in managing malnutrition. Changes in assessment performance were
calculated using paired t-tests. Acceptability was evaluated using a questionnaire.

Results: Post-training, 97% of GPs increased MCQ scores from baseline (+25%, P<0.001), with the
greatest improvement in ‘identifying malnutrition in clinical practice’ (mean increase 47%, P<0.001).
Eleven GPs completed the 6-week MCQ with scores remaining significantly higher than baseline (mean
increase 15%, P = 0.005); ‘identifying malnutrition in clinical practice’ remained the most highly scored
(mean increase 40%, P<0.001). Seventeen GPs completed the case studies; 76% at baseline and
88% post-module correctly calculated malnutrition risk scores. Appropriate malnutrition management
improved for 47% of GPs after module completion.

Conclusion: This e-learning module improved malnutrition knowledge, with good short-term
retention in a small cohort. Development of online evidence-based nutrition education may improve
GP nutrition care.
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How this fits in

GPs receive limited under- or post-graduate education on nutrition. An online e-module on the
identification and management of malnutrition was designed by dietitians, with the content guided by
GP interviews and community-based healthcare professional (HCP) focus groups. GPs who completed
the e-module significantly improved their theoretical knowledge and skills in identifying and managing
malnutrition.

Introduction
Risk of protein-energy malnutrition increases in older adults due to the physiological, functional, and
psychosocial changes that occur with ageing.” Global data indicate that between 5% and 10% of older
adults living at home, and 20% in residential care settings, are at risk of protein-energy malnutrition.??
Older adults typically consult their GP with concerns about weight loss or poor appetite;** however,
GPs may not routinely screen for or prioritise the management of malnutrition.®

Key aspects of best-practice nutrition care to diagnose malnutrition are to screen patients for risk
using a validated tool, then ensure treatment, if required, is initiated and monitored.” Lack of nutrition
training and time constraints have been widely reported as major barriers to the identification of
malnutrition among HCPs.*#"% In previous research, HCPs have reported that they struggled to
identify malnutrition, did not feel sufficiently skilled to carry out nutritional assessment, or organise
nutrition care.””"? Similar findings were reported among Irish GPs, who reported a lack of knowledge
and confidence to identify and treat malnutrition.®

HCPs acknowledge the importance of nutrition and the inadequacy of nutritional training.”"* A
previous dietetic-led education programme for HCPs in primary care reported improved malnutrition
screening, first-line dietary advice, and referral to dietetic services 1 year after the intervention.™
Preference towards the availability of online rather than face-to-face education and/or training has
been expressed by Irish GPs.”” There is a need, therefore, to improve accessibility to evidence-based
nutrition education material online.™

Using existing literature,’” and informed by data from interviews and focus groups with GPs, HCPs,
and patients with malnutrition,®*"®" an online e-learning module was developed. This module focused
on the identification and management of malnutrition in the community and primary care setting
aimed at GPs and GP trainees. It applied principles of instructional design to enhance online learning
experience. The aim was to evaluate the effectiveness of the module in improving GP knowledge,
reported practice, and decision-making around malnutrition identification and management.

Method
Setting and participants

This was a prospective pre—post pilot study, with a convenience sample of 23 GPs and eight GP
trainees in the Republic of Ireland, which was conducted from August-October 2020. GPs were
recruited via social media, and professional and university networks. Participants did not receive
financial reimbursement for participating in the project; however, the module was eligible for
continuing professional development (CPD) credits and participants were entered into a draw to win
a €150 gift voucher. More information on recruitment of GPs and HCPs into this project (ONSPres
Study) has been published.®

e-Learning module development and content

The module content was developed by a multidisciplinary collaborative, which was led by research
dietitians, and informed by qualitative interviews and focus groups with GPs and HCPs.**"> GPs
expressed a preference for online malnutrition education owing to their busy work schedules.*™
The GPs and community pharmacists also suggested the following: CPD points on completion of
the programme would incentivise engagement; the programme should contain downloadable and
printable low-literacy patient information; the content should be clearly displayed using flowcharts
or algorithms; and it should include an online quiz and case studies.>® Specific content preference
themes requested by GPs included the following: guidance on available oral nutritional supplements
(ONS) and the differences between them; how to discontinue, change, and review ONS,; dietary and
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Figure 1 Malnutrition management e-learning module overview

food-first advice; ONS for specific diseases; and appropriate ONS use. All healthcare professions
expressed the need for a care pathway for malnutrition, including a referral process to community
dietitians and patient information leaflets.® All groups also reported needing information on the types
of ONS available and the differences between products.

Instructional designers adapted Gagné’s model of instructional design and his 'events of instruction’
to motivate and engage the audience. They did this by gaining attention via the programme'’s style
and imagery, stimulating recall or prior learning by building on the GPs’ existing knowledge, providing
learner guidance, and by assessing performance via knowledge checks and quizzes. The content
design included authentic learning 'tasks' to enable course participants to make connections to real-life
issues and their experiences.?’ They also used realistic ONS-related ‘activities',?” which are designed
to help GPs practise skills in situations similar to those where the skills will be used via scenarios, cases,
or problem-based interactions. ONS-related tasks and activities were based on the outputs from the
semi-structured interviews and focus groups,’ and in collaboration with the programme’s subject-
matter experts and training content developers. The e-module content, assessments, and satisfaction
survey were reviewed by the GPs on the research group (GB and CP), by two of the original GP
interviewees, and by the GP representative at the Irish Health Service Executive (DH) who was also a
member of the research group.

The module covered units on the following topics: ‘protein-energy malnutrition definition,
prevalence and latest evidence’; ‘identifying malnutrition in clinical practice’; ‘food-first advice’;
‘reviewing malnutrition’; and ‘oral nutritional supplements’, and took approximately 2 hours to work
through. GPs had unlimited access to the module to enable them to complete it in their own time.
Module structure is described in Figure 1.

The assessment included a 20-item, evenly weighted, multiple-choice questionnaire (MCQ)
(Supplementary Table S1) and two patient case studies (Supplementary Figure S1) developed by the
research team. After completing the training, GPs were invited to immediately repeat the assessments,
and again 6 weeks later.
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Outcomes

Baseline, post-completion, and follow-up MCQ scores were compared to assess changes in
knowledge. The MCQ is provided in Supplementary Table S1. The two patient case studies consisted
of nine questions each, which explored calculations of body mass index (BMI; kg/m?), weight loss
percentage, and malnutrition screening tool scores (using the Malnutrition Universal Screening Tool
[MUST)). Participants had to decide if the patient was malnourished or at risk of malnutrition, list
appropriate malnutrition screening tools, and explain their approach to treatment and follow-up.
Participant answers were compared with an ‘optimum’ answer for each case study that was developed
by a registered clinical specialist dietitian with expertise in the management of malnutrition. GP
explanations for their approach to treatment and follow-up were also evaluated. The most frequent
aspects of patient management within the GP answers were also summarised. Acceptability of the
module was assessed through evaluation questionnaires with participants, using both closed and
open questions.

Statistical analysis

Statistical analysis was carried out using SPSS (Statistical Package for the Social Sciences) software
(version 26.0). Descriptive statistics, including mean, median, and frequencies were generated as
appropriate. Differences in knowledge between qualified GPs and GP trainees were investigated
to explore whether experience level may influence knowledge. This was evaluated pre-completion,
post-completion, and at follow-up using independent samples t-tests. Changes in overall and module-

specific knowledge were assessed using paired samples t-tests. The level of significance was set at
P<0.05.

Topics in eLearning module

Topic 1: Malnutrition
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Figure 2 Mean GP multiple-choice questionnaire score (n = 31) across module units at baseline (pre-module) and immediately post-completion of

malnutrition e-learning module
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Results
Thirty-one (23 qualified and eight GP trainees) GPs completed the module and the MCQ assessment,
with 17 also completing the case studies. A sub-sample of 11 GPs (eight GPs, three GP trainees)
completed the 6-week follow-up MCQ, on average 8.8 weeks after module completion (standard
deviation [SD]: 17.9, range 5.1-12.3 weeks). Mean baseline MCQ score was 63% (SD 10.62%). GPs
had a mean score of 65% (SD 8.98%) and trainees had a mean score of 57% (SD 13.08%), P = 0.054.
Thirty GPs (97% of the group) had higher MCQ scores after completing the module. MCQ
scores significantly increased post-module with a mean score of 88% (SD 11.82%), and a mean
increase of 25% (95% confidence interval [CI] = 20.14 to 29.22; P<0.001). GP trainees had a greater
improvement in MCQ score compared with qualified GPs (34% improvement, SD: 10.61% versus
22% SD: 11.52%; P = 0.013). Mean scores for each MCQ question at baseline and post-module are
detailed in Supplementary Table S1. At baseline, just one GP was able to correctly identify the most
appropriate tool to screen for malnutrition; all 31 GPs were able to do so after completing the module
(Supplementary Table S1). Before module completion, six GPs knew the most common manifestation
of malnutrition. This increased to 26 GPs post-completion (Supplementary Table S1). The biggest
improvement in MCQ score across the units was in ‘identifying malnutrition in clinical practice’. At
baseline, the mean score in this unit was 37%, which increased to 85% post-module. Figure 2 outlines
changes in MCQ unit scores from before to having completed the e-learning module.

The mean GP 6-week follow-up MCQ score was 82% (SD: 14.13), which remained significantly
increased from baseline (mean increase 15%, SD 13.23; 95%Cl = 5.26 to 22,01; P = 0.005). However,
overall score in the follow-up MCQ had reduced from the scores achieved immediately post-module
(mean decrease 10%, SD 13.96; 95%Cl = 4.21 to 19.38; P = 0.039). Scores decreased for ‘malnutrition
definition, prevalence, and latest evidence’ module (-11%) and ‘identifying malnutrition in clinical
practice’ module (-13%) but did not revert to baseline. Scores for ‘reviewing malnutrition’ (-11%)
and ‘oral nutritional supplements’ (-21%) at the 6-week follow-up were lower than baseline scores for
the 11 participants. The score for 'food-first advice’ module further increased (mean +9%) from post-
module to the 6-week follow-up.

Case studies

Seventeen GPs completed two patient case studies, which were presented before and after
completion of the e-learning module. Case study 1 presented a patient at risk of malnutrition while
case study 2 was a more severe case of malnutrition (Supplementary Figure S1). BMI and weight loss
were calculated correctly at baseline and post-completion of the training. Correct calculation of MUST
score for case study 1 increased from 94% (n = 16/17) of GPs at baseline to 100% (n = 17/17) post-
module, and for case study 2 from 76% (n = 13/17) to 88% (n = 15/17). Only 59% (n = 10/17) of GPs
were able to identify another appropriate screening tool at baseline; this increased to 94% (n = 16/17)
post-module, with the ‘DETERMINE your nutritional health’ being the most frequently suggested
alternative on both occasions.

Clinical specialist dietitian review of case studies

The proportion of GPs who included all key components required to manage malnutrition in case
study 1 increased from 71% (n = 12/17) at baseline to 82% (n = 14/17) post-completion and for case
study 2, from 6% (n = 1/17) at baseline to 53% (n = 9/17) post-completion. GPs had good awareness
of appropriate follow-up times with the correct timeframe being identified by all GPs for the patient
in case study 1. For case study 2, 88% (n = 15/17) of GPs gave the correct timeframe pre-completion,
which increased to 100% of GPs post-module completion.

For case study 1, provision of dietary advice was the most frequently reported approach to
treatment both at baseline and post-module completion. Most GPs would recheck weight or BMI at
the follow-up appointment, and 65% (n = 11/17) stated that they would question the patient about
their diet. For patients no longer at risk of malnutrition, at baseline, 41% (n = 7/17) of GPs stated that
they would reinforce dietary intake in their treatment plans. This increased to 76% (n = 13/17) of GPs
reporting this approach post-module.
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For case study 2, more GPs included dietary advice, ONS prescription, and referral to a dietitian in
their patient management approach following completion of the e-learning module. Most identified
the need to check weight and/or BMI, review diet, and rescreen at a follow-up appointment. If risk of
malnutrition was no longer evident at the follow-up appointment, 65% (n = 11/17) of GPs stated they
would reinforce dietary advice having completed the module, compared with only 29% (n = 5/17)
stating this at the baseline assessment. While previously no GPs reported that they would review
malnutrition risk at every subsequent appointment, 35% (n = 6/17) stated they would rescreen for risk
at subsequent appointments after completing the e-learning module.

Acceptability

Completing the e-learning module required approximately 2 hours. Twenty-five participants completed
an evaluation questionnaire. 80% (n = 20/25) found the time required ‘about right’, 12% (n = 3/25)
found it too long (with one reportedly spending 3.5 hours), and 8% (n = 2/25) were unsure. Comments
on time investment varied with one participant recommending more time dedicated to 'prescribing
different types of ONS, e.g, how to select which protein content' and another recommending
information to be 'relayed in less than Thour total'. The most useful aspect was how to diagnose
malnutrition, followed by food-first advice, signposts to available online resources, and information
about ONS. The least useful aspects were calculating BMI and repeating MCQs. The online format
worked and was considered 'user-friendly' and 'excellent in parts', with mixed views from a minority
on the interactive nature, whereby some explicitly liked or disliked clicking through extra links or
boxes to follow learning.

Discussion

Summary
In this relatively small pilot study, 23 GPs and eight GP trainees undertook a CME e-learning module
online on the topic of identification and management of protein-energy malnutrition. The analysis
of baseline and post-module completion assessments indicated an improvement in GP knowledge
and theoretical management of malnutrition in primary care in this cohort. While baseline scores in
the treatment section of the MCQ were not very low, potentially owing to GPs’ experiences with
patients coming from hospital settings, key improvements were made around identifying malnutrition.
In the smaller group (n = 11) who completed the 6-week follow-up assessments, improvement in
knowledge was retained for most elements, although some reductions from immediately post-module
were noted. The e-learning module design was acceptable to GP participants, who reported finding
the module useful, particularly highlighting important aspects of the content being the information on
screening tools and risk identification. They found the case studies realistic and helpful, and liked the
additional resources that were linked in the units. Eighty per cent reported it being a suitable length.

Strengths and limitations

A major strength of this study is that the e-learning module content was based on a needs analysis
conducted through interviews with GPs and HCPs, and that registered and clinical specialist dietitians
were involved in the module design. The sample of 31 was considered adequate for this pilot study;
however, the high attrition rate from post-module completion to follow-up assessment meant that the
original cohort may not have been well represented, and follow-up findings need to be interpreted
with caution. It also points to a challenge in evaluating long-term knowledge retention and integration
of learning into practice. As this was a convenience sample of GPs who were able and willing to give
their time to this research, selection bias cannot be ruled out and these GPs may not be representative
of wider populations. Unfortunately, owing to time restraints, demographic details were not collected
from the GPs so representativeness of the cohort could not be investigated. Selection bias should also
be considered with regard the reduced number of 25 GPs completing the acceptability questionnaire
and 11 GPs completing the 6-week follow-up MCQ. Follow-up times for the 6-week MCQ varied from
5-12 weeks post-module, so this variability should also be considered alongside the interpretation
of the results. It must be acknowledged that GPs were recruited and completed the study during
the COVID-19 pandemic, at its height in Autumn 2020, and that this is likely to have influenced
participation rates in the study.
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Comparison with existing literature

CME is essential for GPs to keep abreast of developments in evidence-based medicine and health
care. CME delivered online offers many advantages to HCPs in primary care, including timely access,
temporal and geographic flexibility, reduced cost, convenience, and options to revisit learning
resources.?*?* Demand continues to increase, particularly during the COVID-19 pandemic. Evidence
suggests that learning outcomes for online CME are equivalent to live CME, delivering the same
quality content.?*? As online platforms develop, there are more opportunities for the use of interactive
learning — for example, realistic clinical, patient-focused case studies — that appeal to a range of
learning styles. One of the strengths of this malnutrition e-learning module reported by GPs was the
inclusion of case studies that represent different levels of malnutrition risk that they often encounter
in primary care. This also allowed for the evaluation of improved application of knowledge in patient
management. CME that combines knowledge updates and interactive tasks is recognised as having
the greatest impact on clinical performance.?”

Many global studies highlight inadequate nutrition training among medical students and
graduates.?*# Given curricular time restraints within already packed medical education programmes,
this study demonstrates that nutrition education needs can be met with online modules focused on
clinical practice needs. Online training has been shown to be as effective or superior to in-person
training for physicians.?® The need for GPs to identify and manage malnutrition is acknowledged
owing to the likelihood of them encountering high-risk cases in practice.?® In addition, GPs in the
Republic of Ireland, in common with GPs in many countries, are the primary prescribers of ONS,
designed for the treatment of malnutrition when a food-first approach alone has not worked.”* The
demand for further education, either face-to-face or online, does exist and it is vital that it is well-
designed and evaluated.®#*

Implications for research and practice

Improved knowledge about malnutrition screening tools will aid identification and management
of malnutrition, which has important positive implications for public health and the nutritional
care provided by GPs in primary care. Health-related quality of life among older adults can be
improved and health and economic costs associated with malnutrition in primary care reduced.?’
In addition, patient awareness of malnutrition risk from their GP may result in more timely care
and improved shared decision-making.?? The availability of the e-module is particularly timely with
the current shift to remote modalities of CME. In addition to improving access, incorporation
of CME into the workday or protected time needs to be considered to fully allow HCPs to keep
their knowledge updated. While this e-module focused on the identification and management of
protein-energy malnutrition only, other related topics, such as malnutrition in obesity or paediatric
malnutrition, also require further education and could perhaps be delivered in a similarly designed
online module.

Future research should evaluate the e-module for learning and application to practice using a
nationally representative, longitudinal study design. Information from the MCQ scores and case
studies, and feedback within the acceptability questionnaire were used to revise this e-module. A
case study was included with an example of appropriate screening and treatment to clarify methods
and some additional resources were added to aid long-term knowledge retention of information. The
group plans to make the e-module more widely available and to evaluate interest and impact in a
larger cohort.

In conclusion, the malnutrition education e-module evaluated in this study is a realistic, clinically
focused, online CME that GPs can undertake, which provides an opportunity for evidence-based
professional development. The e-module addresses established GP learning needs, which resulted
in improved knowledge on the identification and management of malnutrition in primary care in this
small cohort. Further research is needed to confirm these results in a powered, representative cohort,
and to evaluate impact on clinical practice.

Funding

This research was funded under an Irish Health Research Board (HRB) quality and patient safety
funding stream (RCQPS-2017-4). No other specific grant from any funding agency in the public,
commercial, or not-for-profit sectors was received.

Geraghty AA et al. BJGP Open 2023; DOI: 10.3399/BJGPO.2022.0111 7 of 9


https://doi.org/10.3399/BJGPO.2022.0111

Research

Ethical approval

The study had ethical approval from the Irish College of General Practitioners (ICGP) Research Ethics
Committee, and the University College Dublin (UCD) Human Research Ethics Committee (reference
LS-18-50-Corish).

Provenance
Freely submitted; externally peer reviewed.

Data
The dataset relied on in this article is available from the corresponding author on reasonable re-
quest.

Acknowledgements

The authors would like to thank the collaborators and co-applicants on the ONSPres project for their
input into this research, particularly Dr Laura McCullagh, Dr Celine Murrin, Prof Eileen Gibney, and
Ms Laura McBean for her work on the data cleaning. The authors would also like to acknowledge
the HRB for funding this project under a quality and patient safety funding stream (RCQPS-2017-4).
The HRB aims to ensure that new knowledge is created and then used in policy and practice. In
doing so, the HRB supports health system innovation and creates new enterprise opportunities.

References

1. Bardon LA, Corish CA, Lane M, et al. Ageing rate of older adults affects the factors associated with, and the
determinants of malnutrition in the community: a systematic review and narrative synthesis. BMC Geriatr 2021;
21(1): 676. DOI: https://doi.org/10.1186/s12877-021-02583-2

2. Kaiser MJ, Bauer JM, Ramsch C, et al. Frequency of malnutrition in older adults: a multinational perspective using
the mini nutritional assessment. J Am Geriatr Soc 2010; 58(9): 1734-1738. DOI: https://doi.org/10.1111/j.1532-
5415.2010.03016.x

3. Leij-Halfwerk S, Verwijs MH, van Houdt S, et al. Prevalence of protein-energy malnutrition risk in European older
adults in community, residential and hospital settings, according to 22 malnutrition screening tools validated for
use in adults 265 years: a systematic review and meta-analysis. Maturitas 2019; 126: 80-89. DOI: https://doi.org/
10.1016/j.maturitas.2019.05.006

4. Winter JE, McNaughton SA, Nowson CA. Older adults’ attitudes to food and nutrition: a qualitative study. J Aging
Res Clin Pract 2016; 5(2): 114-119. DOI: https://doi.org/10.14283/jarcp.2016.100

5. Browne S, Kelly L, Geraghty AA, et al. Healthcare professionals’ perceptions of malnutrition management and oral
nutritional supplement prescribing in the community: a qualitative study. Clin Nutr ESPEN 2021; 44: 415-423. DOI:
https://doi.org/10.1016/j.cInesp.2021.04.024

6. Dominguez Castro P, Reynolds CM, Kennelly S, et al. General practitioners’ views on malnutrition management
and oral nutritional supplementation prescription in the community: a qualitative study. Clin Nutr ESPEN 2020; 36:
116-127. DOI: https://doi.org/10.1016/j.clnesp.2020.01.006

7. Cederholm T, Jensen GL, Correia M, et al. GLIM criteria for the diagnosis of malnutrition — a consensus report
from the global clinical nutrition community. Clin Nutr 2019; 38(1): 1-9. DOI: https://doi.org/10.1016/j.cInu.2018.
08.002

8. Green SM, James EP. Barriers and facilitators to undertaking nutritional screening of patients: a systematic review. J
Hum Nutr Diet 2013; 26(3): 211-221. DOI: https://doi.org/10.1111/jhn.12011

9. Hamirudin AH, Charlton K, Walton K, et al. “We are all time poor”— is routine nutrition screening of older patients
feasible? Aust Fam Physician 2013; 42(5): 321-326.

10. Harris PS, Payne L, Morrison L, et al. Barriers and facilitators to screening and treating malnutrition in older adults
living in the community: a mixed-methods synthesis. BMC Fam Pract 2019; 20(1): 100. DOI: https://doi.org/10.
1186/512875-019-0983-y

11. Mowe M, Bosaeus |, Rasmussen HH, et al. Insufficient nutritional knowledge among health care workers? Clin Nutr
2008; 27(2): 196-202. DOI: https://doi.org/10.1016/j.cInu.2007.10.014

12.  Avgerinou C, Bhanu C, Walters K, et al. Supporting nutrition in frail older people: a qualitative study exploring
views of primary care and community health professionals. Br J Gen Pract 2020; 70(691): e138-e145. DOI: https://
doi.org/10.3399/bjgp20X707861

13. Macaninch E, Buckner L, Amin P, et al. Time for nutrition in medical education. BMJ Nutr Prev Health 2020; 3(1):
40-48. DOI: https://doi.org/10.1136/bmjnph-2019-000049

14. Kennelly S, Kennedy NP, Corish CA, et al. Sustained benefits of a community dietetics intervention designed to
improve oral nutritional supplement prescribing practices. J Hum Nutr Diet 2011; 24(5): 496-504. DOI: https://doi.
org/10.1111/j.1365-277X.2011.01197 .x

15. Geraghty A, Reynolds C, Dominguez Castro P, et al. Supporting nutrition in frail older people — our findings on
GP and healthcare professionals’ preferences for the delivery and content of a malnutrition education programme.
eletter. Br J Gen Pract 2020; 70: e138.

Geraghty AA et al. BJGP Open 2023; DOI: 10.3399/BJGPO.2022.0111 8 of 9


https://doi.org/10.3399/BJGPO.2022.0111
https://doi.org/10.1186/s12877-021-02583-2
https://doi.org/10.1111/j.1532-5415.2010.03016.x
https://doi.org/10.1111/j.1532-5415.2010.03016.x
https://doi.org/10.1016/j.maturitas.2019.05.006
https://doi.org/10.1016/j.maturitas.2019.05.006
https://doi.org/10.14283/jarcp.2016.100
https://doi.org/10.1016/j.clnesp.2021.04.024
https://doi.org/10.1016/j.clnesp.2020.01.006
https://doi.org/10.1016/j.clnu.2018.08.002
https://doi.org/10.1016/j.clnu.2018.08.002
https://doi.org/10.1111/jhn.12011
https://doi.org/10.1186/s12875-019-0983-y
https://doi.org/10.1186/s12875-019-0983-y
https://doi.org/10.1016/j.clnu.2007.10.014
https://doi.org/10.3399/bjgp20X707861
https://doi.org/10.3399/bjgp20X707861
https://doi.org/10.1136/bmjnph-2019-000049
https://doi.org/10.1111/j.1365-277X.2011.01197.x
https://doi.org/10.1111/j.1365-277X.2011.01197.x

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Research

Nowson C. Opportunities for innovation in nutrition education for health professionals. BMJ Nutr Prev Health 2020;
3(2): 126-128. DOI: https://doi.org/10.1136/bmjnph-2020-000135

Cadogan CA, Dharamshi R, Fitzgerald S, et al. A systematic scoping review of interventions to improve appropriate
prescribing of oral nutritional supplements in primary care. Clin Nutr 2020; 39(3): 654-663. DOI: https://doi.org/
10.1016/j.cInu.2019.03.003

Reynolds CME, Dominguez Castro P, Geraghty AA, et al. "It takes a village": a qualitative study on malnutrition and
oral nutritional supplements with older adults in Ireland. Eur J Public Health 2021; 31(6): 1284-1290. DOI: https://
doi.org/10.1093/eurpub/ckab099

Geraghty AA, Browne S, Reynolds CME, et al. Malnutrition: a misunderstood diagnosis by primary care health care
professionals and community-dwelling older adults in Ireland. J Acad Nutr Diet 2021; 121(12): 2443-2453. DOI:
https://doi.org/10.1016/j.jand.2021.05.021

Browne S, Dooley S, Geraghty A, et al. Reflections on recruiting healthcare professionals as research participants:
learning from the ONSPres Study. HRB Open Res 2022; 5: 47. DOI: https://doi.org/10.12688/hrbopenres.13499.1
Borthwick F, Lefoe G, Bennett S. Applying authentic learning to social science: a learning design for an inter-
disciplinary sociology subject. Journal of Learning Design 2007; 2(1): 14-24. DOI: https://doi.org/10.5204/jld.v2i1.
24

Lebow D. Constructivist values for instructional systems design: five principles toward a new mindset. Educ Technol
Res Dev 1993; 41(3): 4-16. DOI: https://doi.org/10.1007/BF02297354

Cook DA, Levinson AJ, Garside S, et al. Internet-based learning in the health professions: a meta-analysis. JAMA
2008; 300(10): 1181-1196. DOI: https://doi.org/10.1001/jama.300.10.1181

Curran V, Kirby F, Parsons E, Lockyer J. Short report: satisfaction with on-line CME. Evaluation of the ruralMDcme
website. Can Fam Physician 2004; 50: 271-274.

Thepwongsa |, Kirby CN, Schattner P, Piterman L. Online continuing medical education (CME) for GPs: does it
work? A systematic review. Aust Fam Physician 2014; 43(10): 717-721.

Fordis M, King JE, Ballantyne CM, et al. Comparison of the instructional efficacy of internet-based CME with live
interactive CME workshops: a randomized controlled trial. JAMA 2005; 294(9): 1043-1051. DOI: https://doi.org/
10.1001/jama.294.9.1043

Forsetlund L, Bjgrndal A, Rashidian A, et al. Continuing education meetings and workshops: effects on professional
practice and health care outcomes. Cochrane Database Syst Rev 2009; 2009(2): CD003030. DOI: https://doi.org/
10.1002/14651858.CD003030.pub2

Hicks KK, Murano PS. Viewpoint regarding the limited nutrition education opportunities for physicians worldwide.
Educ Prim Care 2016; 27(6): 439-442. DOI: https://doi.org/10.1080/14739879.2016.1197048

Avgerinou C, Kotsani M, Gavana M, et al. Perceptions, attitudes and training needs of primary healthcare
professionals in identifying and managing frailty: a qualitative study. Eur Geriatr Med 2021; 12(2): 321-332. DOI:
https://doi.org/10.1007/s41999-020-00420-0

Reinders |, Volkert D, de Groot L, et al. Effectiveness of nutritional interventions in older adults at risk of
malnutrition across different health care settings: pooled analyses of individual participant data from nine
randomized controlled trials. Clin Nutr 2019; 38(4): 1797-1806. DOI: https://doi.org/10.1016/j.clnu.2018.07.023
Abizanda P, Sinclair A, Barcons N, et al. Costs of malnutrition in institutionalized and community-dwelling older
adults: a systematic review. J Am Med Dir Assoc 2016; 17(1): 17-23. DOI: https://doi.org/10.1016/j.jamda.2015.
07.005

O'Connor AM, Bennett CL, Stacey D, et al. Decision aids for people facing health treatment or screening decisions.
Cochrane Database Syst Rev 2009:; CD001431. DOI: https://doi.org/10.1002/14651858.CD001431.pub2

Geraghty AA et al. BJGP Open 2023; DOI: 10.3399/BJGPO.2022.0111 9 of 9


https://doi.org/10.3399/BJGPO.2022.0111
https://doi.org/10.1136/bmjnph-2020-000135
https://doi.org/10.1016/j.clnu.2019.03.003
https://doi.org/10.1016/j.clnu.2019.03.003
https://doi.org/10.1093/eurpub/ckab099
https://doi.org/10.1093/eurpub/ckab099
https://doi.org/10.1016/j.jand.2021.05.021
https://doi.org/10.12688/hrbopenres.13499.1
https://doi.org/10.5204/jld.v2i1.24
https://doi.org/10.5204/jld.v2i1.24
https://doi.org/10.1007/BF02297354
https://doi.org/10.1001/jama.300.10.1181
https://doi.org/10.1001/jama.294.9.1043
https://doi.org/10.1001/jama.294.9.1043
https://doi.org/10.1002/14651858.CD003030.pub2
https://doi.org/10.1002/14651858.CD003030.pub2
https://doi.org/10.1080/14739879.2016.1197048
https://doi.org/10.1007/s41999-020-00420-0
https://doi.org/10.1016/j.clnu.2018.07.023
https://doi.org/10.1016/j.jamda.2015.07.005
https://doi.org/10.1016/j.jamda.2015.07.005
https://doi.org/10.1002/14651858.CD001431.pub2

	Impact of malnutrition management e-­learning module on GPs’ knowledge: ﻿a pilot study﻿
	Abstract
	How this fits in
	Introduction
	Method
	Setting and participants
	e-Learning module development and content
	Outcomes
	Statistical analysis

	Results
	Case studies
	Clinical specialist dietitian review of case studies
	Acceptability

	Discussion
	Summary
	Comparison with existing literature
	Implications for research and practice

	Funding
	Ethical approval
	Provenance
	Data
	Acknowledgements
	References


