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A B S T R A C T

Objectives: Provision of nutritional support (NS) can improve disease outcome and shorten hospital length of
stay. NS, often prescribed by medical doctors, requires adequate clinical nutrition (CN) expertise. The aim of
this study was to investigate self-perceived and actual CN knowledge among medical doctors in Greece.
Methods: Internal medicine physicians and surgical specialties (residents and specialized) were asked to self-
evaluate their CN expertise, via a seven-item questionnaire and to complete a 20-question multiple-choice
test on CN topics, with the aim of evaluating their actual CN knowledge. Participants were discouraged from
accessing literature/information during the completion of either questionnaire.
Results: Of 182 invited medical doctors, 115 (50.4% surgical specialties) participated in the study (63.2%
response rate). The majority of participants (65.2%) demonstrated inadequate CN knowledge, with 30.4% of
those scoring low having a high self-perception of their CN expertise. Comparison of perceived and actual CN
knowledge revealed that only 56.5% of the participants estimated their knowledge correctly. Those who had
participated in CN continuous medical education courses demonstrated increased related expertise
(P = 0.002).
Conclusions: Medical doctors in Greece demonstrate low knowledge of fundamental CN principles, jeopardiz-
ing the provision of high-quality and efficient NS. Most importantly, the majority of participants overesti-
mated their CN knowledge and prescribe artificial nutrition or participate in related decision making.
Physicians’ CN knowledge should be enhanced accordingly, either by attending CN modules during their
studies, by participating in basic and advanced courses or CN-specific continuous medical education, or both.

© 2018 Elsevier Inc. All rights reserved.
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Introduction

Over the past decades, interest has increased regarding the
effects of nutrition on health and disease. A plethora of clinical tri-
als, systematic reviews, and meta-analyses have stressed the
importance of nutrition in the primary and secondary prevention
of non-communicable diseases, contributing to the development of
nutritional guidelines and recommendations in various countries
[1�5] Additionally, the provision of adequate nutritional support
(NS) in hospitalized patients, especially those in critical condition,
has been shown to decrease morbidity and mortality, shorten the
hospital length of stay, and reduce health care costs [6�10].

However, studies agree that the prevalence of malnutrition is
high among hospitalized patients worldwide, ranging from 20% to
40% [11�14] This, among other factors, can be considered a direct
epiphenomenon of inadequate NS provision. Approximately two-
thirds of all patients experience unintentional weight loss during
hospitalization, with the recorded prevalence of malnourished sur-
gical patients being even higher [15], Wide discrepancies have
been observed between evidence-based nutritional guidelines and
m
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Table 1
Questionnaire 1: Self-perception of clinical nutrition knowledge* and involvement in the provision of nutritional support (N = 115)

Questions Strongly disagree
n (%)

Disagree
n (%)

Agree
n (%)

Strongly agree
n (%)

1I feel I have adequate knowledge of nutritional support of surgical patients. 10 (8.7) 46 (40) 46 (40) 13 (11.3)
2I have adequate knowledge and skill to identify patients at risk of malnutrition. 10 (8.7) 15 (13) 61 (53) 29 (25.2)
3I am able to calculate my patient’s daily energy and nutritional requirements. 22 (19.1) 38 (33) 37 (32.2)18 (15.7)
4Providing adequate nutritional support to patients reduces complications and shortens length of hospital stay. 5 (4.3) 16 (13.9) 94 (81.7)�
5I regularly make decisions regarding nutritional support/interventions as part of the management of my patients.y 14 (12.2) 22 (19.1) 48 (41.7)31 (27)
6I have been provided with adequate information (e.g., guidelines) to facilitate nutritional support of my surgical patient.y26 (22.6) 45 (39.1) 37 (32.2)7 (6.1)
7I consider that the provision of nutritional assessment and nutritional training would be valuable to my career. 4 (3.5) 12 (10.4) 40 (34.8)59 (51.3)
* Self-perceived clinical nutrition knowledge calculated from questions 1 to 3 (0 points for strongly disagree, 1 point for disagree, 2 points for agree, 3 points for strongly

agree, resulting in 0�9); scoring 0 to 4: inadequate; scoring 5 to 9: efficient.
y Questions 5 and 6: Identifying physicians involved in the provision of nutritional support and self-perceived competency to do so.
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actual clinical practice [16�19]. For the provision of efficient NS,
medical doctors (MDs), who are in most countries responsible for
prescribing NS, should have adequate knowledge in the field of
clinical nutrition (CN). However, despite the fact that CN has been
proven to be cost-effective in improving health outcomes among
all age groups of hospitalized patients [20], CN education of MDs,
both at the undergraduate and postgraduate levels, appears to be
insufficient and often outdated [21,22].

Given that patients regularly receive nutritional advice from
MDs, the latter should have an adequate level of CN expertise. Lit-
erature is scarce on the nutrition education offered by the Euro-
pean medical schools curricula [23]. To date, the incorporation of
CN in the medical curricula or training of specialized doctors, as
well as in the continuing medical education (CME) modules des-
tined for practicing clinicians, remains a low priority [7,14,22].
Moreover, MDs, as is the case of most health care professionals,
appear to have inadequate CN knowledge, primarily stemming
from the insufficient relevant education received during their stud-
ies. Additionally, great variability is demonstrated in the CN educa-
tion offered by medical schools across and within countries [24].

Lastly, MDs seem to be lacking sufficient information on the
benefits of NS, which might be partially explained by their low
interest in receiving nutritional training, adhering to the estab-
lished guidelines (e.g., from the European Society for Clinical Nutri-
tion & Metabolism [ESPEN]) or both, as well as by the subsequent
poor nutritional management documented across European hospi-
tals [17,19,25�31].

In Greece, nutrition education during undergraduate medical
studies demonstrates great variability, depending on the univer-
sity. To date, Aristotle University appears to offer the majority of
nutrition-related courses compared with other institutes; however,
nutrition remains a low priority during curricula reform. On the
other hand, although by law the majority of Greek public hospitals
are employing at least one dietitian, given the workload, one is
equal to none. The primary aim of the present cross-sectional study
was to investigate perceived and actual knowledge in CN among
MDs in Greece. Secondary aims included the comparison of CN
knowledge between internal and surgical specialties, different hos-
pital settings, MDs with and without postgraduate education, or
those having attended nutrition seminars.
Methods

Setting

The study was conducted in seven hospitals, situated in mainland Greece (four
university hospitals, two military hospitals, and a general hospital). Ethical
approval was granted by the Aristotle University’s Bioethics Committee, in compli-
ance with all the relevant national regulations, institutional policies, and in accor-
dance with the tenets of the Helsinki Declaration, including, but not limited to the
anonymity of participants being guaranteed and the informed consent of partici-
pants being obtained.

Sample

In all, 182 residents and qualified MDs of specialties acquainted with the pro-
vision of NS (including endocrinologists, gastroenterologists, and pediatricians),
were informed of the study’s aims and invited to participate.

Tools

All participants were asked to complete two questionnaires. The first consisted
of seven questions, with answers on a 4-point Likert scale (strongly disagree, dis-
agree, agree, and strongly agree; (Table 1). The initial three questions were used as
an estimate of self-perception regarding CN knowledge, providing a score that
ranged from 0 to 9. Scores ranging from 0 to 4 were considered indicative of “inad-
equate” self-perceived CN knowledge and scores ranging from 5 to 9, identified
“efficient” self-perceived CN knowledge. Questions 5 and 6 assessed participants’
involvement in making decisions related to the provision of NS and the level of
self-perceived competence to perform this task.

The second questionnaire was adapted with permission from Awad et al. [15]
and assessed actual CN knowledge, including common scenarios in daily clinical
practice. It consisted of 20 questions, each with five possible answers, of which,
only one was correct. Each correct answer provided 1 point, with the maximum
being 20 points. Participants with �12 points (i.e., having �60% correct answers)
scored were considered as having inadequate CN knowledge (“low scorers”) and
those >12 points, were considered as having CN expertise (“high scorers”).

To increase accuracy of the results, none of the participants were notified
about the test before their participation acceptance, nor were they allowed to dis-
cuss or access any form of literature or information during the completion of the
questionnaires, either through textbooks or the Internet.

Statistical analyses

Continuous variables were presented as means § SD when normally distrib-
uted, or as medians, with their 25th to 75th interquartile range, when the criteria
for normal distribution were not met. Categorical variables were presented as n,
with their corresponding frequencies. Independent samples t tests, Mann�Whit-
ney U, or x2 tests were applied to assess between-group differences. All reported P
values were based on two-sided tests. The level of significance was set at <0.05.
All analyses were performed with the SPSS, version 24 (SPSS, Chicago, IL, USA).

Results

Participants

Of the 182 invited MDs, 115 (50.4% of surgical specialties) com-
pleted the survey (response rate: 63.2%, male/female ratio 2.29,
surgical specialties 50.4%, postgraduate degree 44.3%, attended CN
CME 42%, mean medical practice experience 13.8 § 10.7 y).

Self-perception of CN proficiency

Responses to questionnaire 1 (“Self-perceptions of CN profi-
ciency”) are presented in Table 1. The vast majority of respondents
(81.7%) acknowledged the importance of efficient NS, whereas
www.manaraa.com



Table 2
Differences in the self-perceived clinical nutrition knowledge* by participant characteristics

Total sample
(N = 115)

Self-perceived “inadequate”
(score 0�4)
(n = 55)

Self-perceived “efficient”
(score 5�9)
(n = 60)

P-valuey

Sex, male (%) 80 (69.6) 36 (65.5) 44 (73.3) 0.359
Age, >40 y (%) 55 (47.8) 22 (40) 33 (55) 0.108
Age, y (median) 40 (30�51) 36 (28�45) 41.5 (32.8�53) 0.034
Specialty, surgical (%) 58 (50.4) 28 (50.9) 30 (50) 0.922
Attendance at clinical nutrition CME (%) 48 (41.7) 22 (40) 26 (43.4) 0.717
Hospital, university (%) 45 (39.1) 22 (40) 23 (38.3) 0.855

CME, continuing medical education
* Self-perceived “inadequate”: scoring 0 to 4: inadequate; scoring 5 to 9: efficient; added score from questions 1 to 3 in questionnaire 1, Table 1.
y x2 test.

Table 3
Differences in actual clinical nutrition knowledge by participant characteristics
(median, IQR).

Actual CN knowledge P-value*

Sex
Male (n = 80) 8 (6�10) 0.591
Female (n = 35) 9 (5�10)
Age group
�40 y old 8 (5�10) 0.248
>40 y old 9 (7�11)
Specialty
Pathological 9 (7�11) 0.228
Surgical 7.5 (5�10)
Having attended nutrition-related CME
No 9 (5.75�10) 0.002
Yes 8 (6�11)
Hospital type
Non-university 8 (5�10) 0.689
University 9 (7�11)

CME, continuing medical education; CN, clinical nutrition; IQR, interquartile range
* Mann�Whitney U test.

Table 4
Differences in the clinical nutrition knowledge of medical doctors: perceived vs
actual (N = 115)

Perceived* Actualy

Inadequate
n (%)

Efficient
n (%)

Total
N (%)

Inadequate 40 (34.8) 15 (13.1) 55 (47.9)
Efficient 35 (30.4) 25 (21.7) 60 (52.1)
Total 75 (65.2) 40 (34.8) 115 (100)

CN, clinical nutrition
* Perceived CN scores: calculated score from questions 1 to 3, questionnaire 1,

Table 1 (scoring 0�4: inadequate; scoring 5�9: efficient).
y Actual CN scores: calculated from questionnaire 2, Table 3 (scoring 0�12: inad-

equate; scoring 13�20: efficient).
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47.9% reported ability to calculate daily energy and nutritional
requirements of patients. The majority of participants (69%)
claimed to be prescribing NS to their patients on a regular basis,
despite the fact that 78.2% considered themselves unable to iden-
tify patients at risk for malnutrition.

Median self-perception CN knowledge score of the sample (5;
4�6) was evenly distributed between “inadequate” (47.8%) and
“efficient” (52.2%). Although 38.3% of the participants reported
feeling efficient in terms of NS provision, 86% acknowledged that
special training in NS would be a valuable asset for their medical
career. Furthermore, none of the examined parameters including
age, sex, medical specialty, hospital setting, or having a postgradu-
ate degree resulted in differences in participants’ self-perception of
CN knowledge (Table 2).

Actual CN knowledge

Questions and correct answers (n, %) of the questionnaire
assessing the actual CN knowledge of participants are presented in
Supplementary Table 1. The majority of participants incorrectly
answered 14 of 20 questions. Overall, median scoring of the sample
was poor (8; 6�10), with 65.2% of the participants demonstrating
inadequate CN knowledge (�12 out of a maximum of 20). Internal
medicine specialists scored better (9; 7�11) than those in surgical
specialties (7.5; 7�10); however, without statistical significance
(P = 0.228; Table 3). Being employed in a university hospital rather
than a general hospital (9; 7�11 versus 8; 5�10), being male ver-
sus being female (8; 6�10 versus 9; 5�10), or being �40 y of age
(9; 7�11) compared with younger participants (8; 5�10), did not
affect CN expertise (P � 0.05 for all). The only parameter increasing
actual CN knowledge was having attended CN-specific CME
courses (P = 0.002; 9; 7�11 versus 8; 5�10).

Wrong answers in the CN knowledge test were not limited to
difficult or demanding questions such as those requiring calcula-
tions or experience in the field of CN, but were even extended to
more basic CN issues (Supplementary Table 1). In particular, regard-
ing fundamental aspects of nutritional science, only 38.3% of the
participants could identify the amount of energy (kcal) present in
1 g of each macronutrient (question 5), only 8.7% of the participants
were able to accurately recall the recommended protein intake for
healthy individuals (question 12) and only 31.3% of the participants
were able to define healthy body mass index cutoffs (question 14).
When more advanced CN questions were concerned, only 22.8% of
the respondents were able to calculate the daily energy require-
ments of patients with postoperative pyrexia and 27% were aware
of the complications associated with the refeeding syndrome.

Perceived versus actual CN knowledge

Comparison of self-perceived (questionnaire 1) versus actual CN
knowledge (questionnaire 2) is presented in Table 4. Only 56.5% of
the 115 participants estimated their knowledge correctly. Of the
participants, only 30.4% considered themselves to be CN experts,
despite having inadequate CN knowledge.

Subgroup analyses

No differences were observed in the CN knowledge between
physicians participating in the prescription of NS (68.7%) compared
with the rest of the sample. Total duration of medical practice did
not affect the percentage of participants under- or overestimating
their actual CN knowledge. Finally, those claiming to have obtained
adequate information about CN did not score better in the test.
www.manaraa.com
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Discussion

The majority of participating physicians in Greece demon-
strated inadequate to average knowledge regarding the principles
of CN, despite their belief that their expertise in CN and NS issues
was adequate. These findings can impede the provision of NS in a
safe and efficient manner. It is noteworthy that the general regional
training program for internal and surgical specialties in Greece still
lacks formal NS training/education. Most importantly, the respond-
ents appeared unaware of their insufficient knowledge, and often
overestimated their expertise. Due to the importance of NS in dis-
ease prevention and quality of provided care [31], the assessment
of physicians’ CN knowledge has been a popular research topic
during the past few decades (Supplementary Table 2). Several tools
have been implemented and the majority of studies have indicated
inadequate CN knowledge and a subsequent need for further edu-
cation via the undergraduate medical curriculum [32�34] or
through CME [35]. Studies in Bangladesh [36], Kuwait [37], and
Saudi Arabia [38], demonstrated increased knowledge on topics
often presented in the media, including the optimal body mass
index cutoffs or the energy content of macronutrients. Unlike the
participants of the present study, physicians from Taiwan [39], Bra-
zil [40], and Iran [41] scored better on basic nutrition topics than on
more advanced areas.

However, despite the documented inadequate CN knowledge,
a great number of physicians provide NS to their patients [42,43]
The majority of the respondents demonstrated inability to identify
nutritional risk screening tools and were unable to solve common
clinical practice issues, overlooking malnutrition and its conse-
quences, leading to an inadequate provision of NS among patients
at risk [44�46]. Additionally, as previously exhibited by physi-
cians in Germany [47], the United Kingdom [15], and several
Scandinavian countries [18], physicians in Greece were unable to
calculate patient nutritional requirements, a fact that can lead to
either under- or overestimation of their needs [48]. Several bar-
riers have been reported, including lack of training and knowl-
edge, inadequate teaching materials, lack of time for nutritional
screening, patient non-compliance, and low physician confidence
[18,40,42,49�51].

Given the need for high-quality health care provision, knowl-
edge of CN should be enhanced in order to avoid mistakes or criti-
cal omissions. Throughout the world, the need to establish
competencies in nutrition-related patient care among medical
practitioners appears urgent [7]. In the United Kingdom [52] and in
the United States [53], lack of nutrition competence among physi-
cians has been acknowledged and a call for action has been
declared. Interventional studies have showed ameliorated nutri-
tion knowledge, skills, and satisfaction among physicians who
attended nutrition-related CME [54�56], with the majority declar-
ing interest in receiving relevant modules [35], as found in the
present study. According to the present study, physicians who
reported participating in nutritional workshops/seminars exhib-
ited increased CN knowledge compared with the rest, indicating
that nutrition-related CME can be effective.

According to theWorld Health Organization [4], medical profes-
sionals must undertake an active role in promoting healthy dietary
behaviors. In parallel, the Council of Europe-Committee of Minis-
ters [57] and several scientific organizations [58] have concluded
that the inadequate NS observed in hospitals stems from the insuf-
ficient nutrition education of medical practitioners. To adhere to
this issue of international concern, nutrition curriculum guidelines
for medical studies have been published [59,60]. In Europe, 14.7%
of medical schools offered some form of nutrition education at the
undergraduate level [21], whereas according to a more recent
ESPEN survey [24], CNmodules were obligatory in 55.4% of the par-
ticipating schools, mostly as part of the instruction on different dis-
ciplines (i.e., pediatrics, gastroenterology, endocrinology, geriatrics,
etc.). A unanimous finding, however, involves the inadequate dura-
tion of students’ exposure to nutrition-related modules, being on
average 23.7 h in total during their medical studies [24,53,61]. Nev-
ertheless, in the United Kingdom [55], as well as in Greece, nutri-
tion modules have been displaced by several other disciplines in
the undergraduate medical education curriculum.

As per Dalen and Alpert’s suggestion [62], the integration of
nutrition courses in the pre-med curriculum is undeniably more
relevant to future medical practice, than organic chemistry, or a
variety of medical history or foreign-language courses that could
be optional instead of compulsory. The implementation of more
educational programs of different levels, the establishment of NS
teams, and the differentiation of distinct responsibilities between
doctors, nurses, and dietitians could enhance the provision of effi-
cient NS and reduce patient risk for malnutrition [35]. Registered
dietitians are uniquely equipped to provide essential counseling on
health promotion and disease prevention [20,63,64]. However,
because not all health care settings in Greece employ dietitians, all
health professionals should enhance their CN knowledge.

The results of the present study are of great importance for poli-
cymakers, health managers, medical curriculum planners, and sci-
entific societies interested in promoting education on clinical
nutrition among health professionals, and especially physicians. It
should be stressed, however, that the response rate observed dur-
ing sample recruitment restricted the number of participants, as
observed in the majority of relevant research, also demonstrated in
Supplementary Table 2. This finding could stem from a fear of
answering incorrectly and being criticized. However, it should be
noted that physicians are not the only ones to blame for the lack of
integrated or adequate nutrition education. The gaps in CN knowl-
edge demonstrated in the present study indicate the need for addi-
tional education for ameliorated health care provision. As
improved CN education, related educational programs, and activi-
ties could enhance the quality of NS provided to the patients
[7,65], emphasis should be given to this direction for all health care
personnel under the guidance of registered dietitians.
Supplementary materials

Supplementary material associated with this article can be
found, in the online version, at doi:10.1016/j.nut.2018.05.013.
References

[1] American Dietetic Association. 4. Lifestyle management. Diabetes Care
2017;40:S33–43.

[2] Eckel RH, Jakicic JM, Ard JD, de Jesus JM, Houston Miller N, Hubbard VS, et al.
2013 AHA/ACC guideline on lifestyle management to reduce cardiovascular
risk: a report of the American College of Cardiology/American Heart Associa-
tion Task Force on Practice Guidelines. Circulation 2014;129:S76–99.

[3] Public Health England. The eatwell guide Available at https://www.gov.uk/
government/publications/the-eatwell-guide Accessed June 21, 2018 .

[4] Joint WHO/FAO Expert Consultation. Diet, nutrition and the prevention of
chronic diseases. Geneva, Switzerland: World Health Organization; 2003. p.
1–149.

[5] Institute of Preventive Medicine Environmental and Occupational Health.
National dietary guidelines. Athens, Greece: Author; 2015.

[6] Jiang J, Hu X, Chen J, Wang H, Zhang L, Dong B, et al. Predicting long-term mor-
tality in hospitalized elderly patients using the new ESPEN definition. Sci Rep
2017;7:4067.

[7] Kris-Etherton PM, Akabas SR, Bales CW, Bistrian B, Braun L, Edwards MS, et al.
The need to advance nutrition education in the training of health care profes-
sionals and recommended research to evaluate implementation and effective-
ness. Am J Clin Nutr 2014;99:1153s–66s.
www.manaraa.com

https://doi.org/10.1016/j.nut.2018.05.013
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0001
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0001
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0002
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0002
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0002
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0002
https://www.gov.uk/government/publications/the-eatwell-guide
https://www.gov.uk/government/publications/the-eatwell-guide
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0004
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0004
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0004
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0005
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0005
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0006
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0006
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0006
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0007
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0007
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0007
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0007


M.G. Grammatikopoulou et al. / Nutrition 57 (2019) 69�73 73
[8] Lindorff-Larsen K, Hojgaard Rasmussen H, Kondrup J, Staun M, Ladefoged K.
Management and perception of hospital undernutrition—a positive change
among Danish doctors and nurses. Clin Nutr 2007;26:371–8.

[9] Stratton RJ, Hackston A, Longmore D, Dixon R, Price S, Stroud M, et al. Malnu-
trition in hospital outpatients and inpatients: prevalence, concurrent validity
and ease of use of the “malnutrition universal screening tool” (“MUST”)for
adults. Br J Nutr 2004;92:799–808.

[10] Thorsdottir I, Eriksen B, Eysteinsdottir S. Nutritional status at submission for
dietetic services and screening for malnutrition at admission to hospital. Clin
Nutr 1999;18:15–21.

[11] Kelly IE, Tessier S, Cahill A, Morris SE, Crumley A, McLaughlin D, et al. Still hun-
gry in hospital: identifying malnutrition in acute hospital admissions. Sci Rep
2000;93:93–8.

[12] McWhirter JP, Pennington CR. Incidence and recognition of malnutrition in
hospital. BMJ 1994;308:945–8.

[13] Rasmussen HH, Kondrup J, Staun M, Ladefoged K, Kristensen H, Wengler A.
Prevalence of patients at nutritional risk in Danish hospitals. Clin Nutr
2004;23:1009–15.

[14] Doundoulakis I, Poulia KA, Antza C, Bouras E, Kasapidou E, Klek S, et al. Screen-
ing for malnutrition among people accessing health services at Greek public
hospitals: results from an observational multicenter study. JPEN J Parenter
Enteral Nutr 2017:148607117722748.

[15] Awad S, Herrod PJ, Forbes E, Lobo DN. Knowledge and attitudes of surgi-
cal trainees towards nutritional support: food for thought. Clin Nutr
2010;29:243–8.

[16] Johansson U, Rasmussen HH, Mowe M, Staun M. Clinical nutrition in medical
gastroenterology: room for improvement. Clin Nutr 2009;28:129–33.

[17] Mowe M, Bosaeus I, Rasmussen HH, Kondrup J, Unosson M, Irtun O. Nutritional
routines and attitudes among doctors and nurses in Scandinavia: a question-
naire based survey. Clin Nutr 2006;25:524–32.

[18] MoweM, Bosaeus I, Rasmussen HH, Kondrup J, Unosson M, Rothenberg E, et al.
Insufficient nutritional knowledge among health care workers? Clin Nutr
2008;27:196–202.

[19] Rasmussen HH, Kondrup J, Ladefoged K, Staun M. Clinical nutrition in danish
hospitals: a questionnaire-based investigation among doctors and nurses. Clin
Nutr 1999;18:153–8.

[20] Slawson DL, Fitzgerald N, Morgan KT. Position of the Academy of Nutrition and
Dietetics: the role of nutrition in health promotion and chronic disease pre-
vention. J Acad Nutr Diet 2013;113:972–9.

[21] Donini LM, Leonardi F, Rondanelli M, Banderali G, Battino M, Bertoli E, et al.
The domains of human nutrition: the importance of nutrition education in
academia and medical schools. Front Nutr 2017;4:2.

[22] Kushner RF, Van Horn L, Rock CL, Edwards MS, Bales CW, Kohlmeier M, et al.
Nutrition education in medical school: a time of opportunity. Am J Clin Nutr
2014;99:1167s–73s.

[23] Chung M, van Buul VJ, Wilms E, Nellessen N, Brouns FJ. Nutrition education in
European medical schools: results of an international survey. Eur J Clin Nutr
2014;68:844–6.

[24] Cuerda C, Schneider SM, Van Gossum A. Clinical nutrition education in medical
schools: results of an ESPEN survey. Clin Nutr 2017;36:915–6.

[25] Beck AM, Balknas UN, Camilo ME, Furst P, Gentile MG, Hasunen K, et al. Practi-
ces in relation to nutritional care and support—-report from the Council of
Europe. Clin Nutr 2002;21:351–4.

[26] Lennard-Jones JE, Arrowsmith H, Davison C, Denham AF, Micklewright A.
Screening by nurses and junior doctors to detect malnutrition when patients
are first assessed in hospital. Clin Nutr 1995;14:336–40.

[27] Lobo DN, Dube MG, Neal KR, Simpson J, Rowlands BJ, Allison SP. Problems with
solutions: drowning in the brine of an inadequate knowledge base. Clin Nutr
2001;20:125–30.

[28] Morley JE. Why do physicians fail to recognize and treat malnutrition in older
persons? J Am Geriatr Soc 1991;39:1139–40.

[29] Nightingale JM, Reeves J. Knowledge about the assessment and management
of undernutrition: a pilot questionnaire in a UK teaching hospital. Clin Nutr
1999;18:23–7.

[30] Schulman JA, Karney BR. Gender and attitudes toward nutrition in prospective
physicians. Am J Health Behav 2003;27:623–32.

[31] Tappenden KA, Quatrara B, Parkhurst ML, Malone AM, Fanjiang G, Ziegler TR.
Critical role of nutrition in improving quality of care: an interdisciplinary call
to action to address adult hospital malnutrition. JPEN J Parenter Enteral Nutr
2013;37:482–97.

[32] 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.

[33] Devries S, Dalen JE, Eisenberg DM, Maizes V, Ornish D, Prasad A, et al. A defi-
ciency of nutrition education in medical training. Am J Med 2014;127:804–6.

[34] Krause TO, Fox HM. Nutritional knowledge and attitudes of physicians. J Am
Diet Assoc 1977;70:607–9.

[35] Lin HC, Kahana D, Vos MB, Black D, Port Z, Shulman R, et al. Assessment of
nutrition education among pediatric gastroenterologists: a survey of NASP-
GHAN members. J Pediatr Gastroenterol Nutr 2013;56:137–44.

[36] Uddin M, Islam N, Uddin M. A survey on knowledge of nutrition of physicians
in Bangladesh: evidence from Sylhet data. South East Asian J Med Ed
2008;2:14–7.
[37] Allafi AR, Alajmi F, Al-Haifi A. Survey of nutrition knowledge of physicians in
Kuwait. Public Health Nutr 2013;16:1332–6.

[38] Al-Numair KS. Nutrition knowledge of primary care physicians in Saudi Arabia
Pakistan. J Nutr 2004;3:344–7.

[39] Hu SP, Wu MY, Liu JF. Nutrition knowledge, attitude and practice among pri-
mary care physicians in Taiwan. J Am Coll Nutr 1997;16:439–42.

[40] Paulo DA, de Oliveira BM, Wang DW, Guimaraes MP, Cukier C, Lopes Filho Gde
J. Surgeons' knowledge and attitude regarding concepts of nutritional therapy.
Rev Col Bras Cir 2013;40:409–19.

[41] Abdollahi M, Houshiarrad A, Abtahi M, Esmaeli M, Pouraram H, Khoshfetrat
MR, et al. The nutrition knowledge level of physicians, nurses and nutritionists
in some educational hospitals. J Paramed Sci 2013;4.

[42] Heller T, Maislos M, Shahar D. Physicians' and nurses' knowledge and attitude
towards nutritional therapy in diabetes. Harefuah 2007;146:670–4. 735.

[43] Kelly A, Joffres MR. A survey of physicians' uses/opinions regarding nutrition
education resources. J Can Diet Assoc 1990;51:409–12.

[44] Gyan E, Raynard B, Durand JP, Lacau Saint Guily J, Gouy S, Movschin ML,
et al. Malnutrition in patients with cancer. JPEN J Parenter Enteral Nutr
2017:148607116688881.

[45] Karim SA, Ibrahim B, Tangiisuran B, Davies JG. What do healthcare providers
know about nutrition support? A survey of the knowledge, attitudes, and prac-
tice of pharmacists and doctors toward nutrition support in Malaysia. JPEN J
Parenter Enteral Nutr 2015;39:482–8.

[46] Wong S, Derry F, Graham A, Grimble G, Forbes A. An audit to assess awareness
and knowledge of nutrition in a UK spinal cord injuries centre. Spinal Cord
2012;50:446–51.

[47] Wirth R, Smoliner C, Spamer C, Marburger C, Schreiber FS, Willschrei HP, et al.
Do doctors know how much nutrition patients need—-a survey from Ger-
many? Eur J Clin Nutr 2014;68:840–3.

[48] Preiser JC, van Zanten AR, Berger MM, Biolo G, Casaer MP, Doig GS, et al. Meta-
bolic and nutritional support of critically ill patients: consensus and controver-
sies. Crit Care 2015;19:35.

[49] Al-Muammar MN. Predictors of physicians’ practices related to nutritional
counseling and management in Riyadh City. Alexandria J Med 2012;48:67–74.

[50] Kushner RF. Barriers to providing nutrition counseling by physicians: a survey
of primary care practitioners. Prev Med 1995;24:546–52.

[51] Vetter ML, Herring SJ, Sood M, Shah NR, Kalet AL. What do resident physicians
know about nutrition? An evaluation of attitudes, self-perceived proficiency
and knowledge. J Am Coll Nutr 2008;27:287–98.

[52] Leslie FC, Thomas S. Competent to care. Are all doctors competent in nutrition?
Proc Nutr Soc 2009;68:296–9.

[53] Lenders CM, Deen DD, Bistrian B, Edwards MS, Seidner DL, McMahon MM,
et al. Residency and specialties training in nutrition: a call for action. Am J Clin
Nutr 2014;99:1174s–83s.

[54] Ray S, Laur C, Douglas P, Rajput-Ray M, van der Es M, Redmond J, et al. Nutri-
tion education and leadership for improved clinical outcomes: training and
supporting junior doctors to run “Nutrition Awareness Weeks” in three NHS
hospitals across England. BMC Med Educ 2014;14:109.

[55] Ray S, Udumyan R, Rajput-Ray M, Thompson B, Lodge KM, Douglas P, et al.
Evaluation of a novel nutrition education intervention for medical students
from across England. BMJ Open 2012;2:e000417.

[56] Spear S, Sim V, Moore FA, Todd SR. Just say no to intensive care unit starvation:
a nutrition education program for surgery residents. Nutr Clin Pract
2013;28:387–91.

[57] Resolution ResAP(2003)3 on food and nutritional care in hospitals. In: 860th
meeting of the Ministers’ Deputies: Counsil of Europe, Committee of Ministers;
November 12, 2003. Available at: https://www.nutritionday.org/cms/upload/
pdf/11.resolution/Resolution_of_the_Council_of_Europe.pdf Accessed June 21
2018.

[58] Cole HR, McGee UM. Clinical nutrition education in medical schools: results of
an ESPEN survey. Clin Nutr 2017;36:1735.

[59] Crowley J, Ball L, Laur C, Wall C, Arroll B, Poole P, et al. Nutrition guidelines for
undergraduate medical curricula: a six-country comparison. Adv Med Educ
Pract 2015;6:127–33.

[60] Anderson MB. A peer-reviewed collection of short reports from around
the world on innovative approaches to medical education. Med Educ
2017;51:531–2.

[61] Schreiber KR, Cunningham FO. Nutrition education in the medical school cur-
riculum: a review of the course content at the Royal College of Surgeons in Ire-
land-Bahrain. Ir J Med Sci 2016;185:853–6.

[62] Dalen JE, Alpert JS. Premed requirements: the time for change is long over-
due!. Am J Med 2009;122:104–6.

[63] Delahanty LM, Sonnenberg LM, Hayden D, Nathan DM. Clinical and cost out-
comes of medical nutrition therapy for hypercholesterolemia: a controlled
trial. J Am Diet Assoc 2001;101:1012–23.

[64] Holmes AL, Sanderson B, Maisiak R, Brown A, Bittner V. Dietitian services are
associated with improved patient outcomes and the MEDFICTS dietary assess-
ment questionnaire is a suitable outcome measure in cardiac rehabilitation. J
Am Diet Assoc 2005;105:1533–40. quiz 49.

[65] Johansen N, Kondrup J, Plum LM, Bak L, Norregaard P, Bunch E, et al. Effect of
nutritional support on clinical outcome in patients at nutritional risk. Clin Nutr
2004;23:539–50.
www.manaraa.com

http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0008
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0008
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0008
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0009
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0009
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0009
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0009
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0010
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0010
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0010
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0011
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0011
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0011
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0012
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0012
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0013
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0013
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0013
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0014
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0014
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0014
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0014
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0015
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0015
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0015
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0016
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0016
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0017
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0017
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0017
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0018
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0018
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0018
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0019
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0019
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0019
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0020
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0020
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0020
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0021
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0021
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0021
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0022
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0022
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0022
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0023
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0023
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0023
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0024
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0024
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0025
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0025
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0025
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0026
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0026
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0026
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0027
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0027
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0027
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0028
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0028
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0029
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0029
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0029
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0030
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0030
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0031
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0031
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0031
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0031
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0032
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0032
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0033
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0033
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0034
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0034
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0035
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0035
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0035
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0036
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0036
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0036
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0037
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0037
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0038
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0038
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0039
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0039
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0040
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0040
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0040
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0041
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0041
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0041
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0042
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0042
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0043
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0043
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0044
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0044
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0044
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0045
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0045
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0045
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0045
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0046
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0046
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0046
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0047
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0047
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0047
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0048
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0048
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0048
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0049
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0049
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0050
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0050
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0051
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0051
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0051
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0052
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0052
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0053
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0053
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0053
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0054
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0054
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0054
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0054
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0055
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0055
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0055
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0056
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0056
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0056
https://www.nutritionday.org/cms/upload/pdf/11.resolution/Resolution_of_the_Council_of_Europe.pdf
https://www.nutritionday.org/cms/upload/pdf/11.resolution/Resolution_of_the_Council_of_Europe.pdf
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0058
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0058
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0059
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0059
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0059
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0060
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0060
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0060
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0061
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0061
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0061
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0062
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0062
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0063
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0063
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0063
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0064
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0064
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0064
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0064
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0065
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0065
http://refhub.elsevier.com/S0899-9007(18)30481-7/sbref0065


www.manaraa.com

Reproduced with permission of copyright owner. Further reproduction
prohibited without permission.


	Is continuing medical education sufficient? Assessing the clinical nutrition knowledge of medical doctors
	Introduction
	Methods
	Setting
	Sample
	Tools
	Statistical analyses

	Results
	Participants
	Self-perception of CN proficiency
	Actual CN knowledge
	Perceived versus actual CN knowledge
	Subgroup analyses

	Discussion
	Supplementary materials
	References



