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Abstract

Background: We examined health behaviors and perceptions among medical students and compared them with
the results of a previous survey among residents and senior physicians.

Methods: This cross—sectional study was performed among second-year medical students (2015-2018) and among
physicians (2015) using an online questionnaire. Univariate and multivariate analyses were performed.

Results: Significantly more physicians perceived their health as bad, compared with students. Half of the residents,
compared with one-third of senior physicians and one-fifth of students, reported high emotional stress. Residents
reported the worst, and students - the best, eating habits. Logistic regression models demonstrated that lower
emotional stress, healthy eating habits, adequate sleep, lower body mass index and not having a regular physician,
explained good perceived health. Female gender, being a resident, bad perceived health, unhealthy eating habits,
less sleep and not having a regular physician, were correlated with high emotional stress.

Conclusions: The healthy lifestyle of medical students declines towards residency. Given the workload and
emotional stress of their chosen profession, it is advised that medical school curriculum provide students with
measures to help them to adopt healthier lifestyles, allowing students and physicians to be better role models and
the healthcare system to perform better.
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Background Physicians are a reliable, confidential and

Non-communicable diseases, mainly cardiovascular dis-
eases, diabetes, cancer and chronic respiratory diseases,
are leading causes of death globally [1]. Adherence to a
healthy lifestyle can dramatically reduce mortality, with
risk directly related to the number of unhealthy behav-
iors [2, 3].
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knowledgeable source of advice on diverse health-related
topics [4]. As such, they hold a unique position for pro-
moting healthy lifestyle habits among their patients [5].
In Western countries, 65-89% of people aged 15 and
over visited a physician in the primary care setting in the
last year [6]. In Israel, 89% of respondents in a national
survey reported seeing a primary care physician in the
12 months prior to the survey [7]. Physicians with
healthy habits are more likely to discuss them with their
patients, to lead an effective dialogue and to motivate
their patients to adopt a healthy lifestyle [8, 9].
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Physicians’ advice was perceived as more reliable if the
physician disclosed his or her own health behaviors to
the patient [10]. Similar findings were demonstrated
among medical students [10-13].

Physician health and well-being has recently become
the focus of international concern. Physician ill-health
negatively affects productivity, efficiency, quality of pa-
tient care and physician retention [14], resulting in sub-
optimal functioning of the health system.

The Israeli healthcare system is characterized by a low
hospital bed/population ratio and a high occupancy rate.
Moreover, the number of practicing physicians per
population is lower (with a downward trend over time)
than the average of 36 Organization for Economic Co-
operation and Development countries [15, 16]. As a re-
sult, practicing physicians in Israel often experience
heavier workloads and difficulties maintaining a work-
life balance, especially if they work in hospitals. A na-
tional survey among 4832 Israeli physicians demon-
strated unfavorable health behaviors that were worse
than those of the general population [17]. Residents and
hospital-based physicians reported significantly less
healthy lifestyles, lower perceived health and higher
levels of emotional stress, compared with senior and
community-based physicians [17]. Similar findings were
reported for physicians in other countries [17-21].

These disturbing findings have raised the question of
whether Israeli physicians have unhealthy lifestyle habits
before entering medical school, or whether they adopt
such unfavorable health behaviors as their training ad-
vances. To that end we examined health-related behav-
jors and perceptions of medical students at the
beginning of their training and compared them to those
of residents and senior physicians obtained using a simi-
lar survey tool during a previous national study.

Material and methods

Study design, setting and participants

This cross—sectional study was performed among stu-
dents and practicing physicians (residents and senior
physicians). The study protocol was approved by the In-
stitutional ~Ethics Committee (Approval number
0001322-1).

The survey among medical students was conducted
every year for 4 consecutive years (2015-2018). Students
were recruited from one medical school, at the Tel Aviv
University. Second year (preclinical) medical students
studying in a 6-year program were contacted through
the class’s social network (which included all registered
students) during the week before the beginning of the
academic year. They were asked to complete an online
questionnaire. Two reminders were sent each year via
the social network to the entire class.
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All Israel Medical Association members were con-
tacted by email and asked to complete an electronic
questionnaire. The e-mail list of the Association com-
prised 95% of the country’s physicians. E-mails were sent
in July 2015 with a short cover letter, containing a link
to the survey. Three reminders were sent, between July
and August 2015, to members who did not open the
mail message.

To avoid duplication with the previous study [17], only
new findings and interpretations due to additional ana-
lyses of the original data are presented.

Questionnaire

The questionnaire was originally developed for the phys-
ician survey and was subjected to validation by an expert
panel and pilot tested by 30 respondents who were asked
to provide feedback on clarity, relevance and other as-
pects of the tool. The questionnaire comprised a section
on respondent demographics and eight sections on
health behaviors: (1) accumulated weekly minutes of
physical activity (4 questions); (2) eating habits and nu-
trition (7 questions); (3) current smoking status; (4)
number of hours of sleep; (5) perceived health; (6) per-
ceived emotional stress; having a regular physician for
personal care; (7) height and weight for the calculation
of body mass index (BMI); and (8) personal and work
characteristics (8 questions). The students’ questionnaire
was identical to the physicians’ questionnaire in all
topics except for 2 items: the student questionnaire had
a specific question about the intensity of PA, while the
physicians’ version did not. In addition, the questions on
professional characteristics were different (Supplemen-
tary file 1).

Definition of variables

The “meeting physical activity guidelines” wvariable,
which was relevant to the students’ questionnaire only,
included accumulating at least 150 min of moderate-
intensity or 75 min of vigorous-intensity physical activity,
in a typical week. This was calculated by multiplying the
times per week that the students reported exercising by
the number of minutes per exercising episode. One mi-
nute of vigorous-intensity activity is translated to 2 min
of medium-intensity activity [22]. Results are presented
as the medium intensity equivalent.

A composite “Healthy Nutrition” measure was defined,
which included the following parameters: eating break-
fast, eating lunch, adhering to a Mediterranean diet
(which includes fruit and vegetables, whole wheat, le-
gumes, nuts, fish, poultry and low-fat dairy products)
[23], consuming 5 units of fruits and vegetables [24],
drinking 8 glasses of water [23] — all of the above every
day, or almost every day; consuming processed food or
drinking sugar sweetened beverages — never or less than
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once a week. Respondents with healthy nutrition habits
were defined as those who complied with 6 or 7 of these
7 parameters.

Perceived health was examined by the question: “In
general, how would you define your health status?” (ex-
cellent, very good, good, fair, poor) [25].

Perceived emotional stress was assessed by the ques-
tion: “To what extent do you experience emotional
stress?” (very low, low, moderate, high, very high) [26].

Statistical analysis

Continuous variables were summarized as mean and
standard deviation. Categorical variables were summa-
rized as number and percentage. Chi-squared test and
t-test were employed for univariate analysis and com-
parisons among subgroups. Logistic regression models
were estimated for perceived health status and stress
levels, as dependent variables. A binomial variable
was defined for the multivariate analysis: for perceived
health status, 0 = poor or fair and 1 =good, very good
or excellent. For emotional stress, 0 = very low, low or
moderate and 1 = high or very high. Prior to perform-
ance of the regression, we ruled out co-linearity (in
VIF test, all correlations were smaller than 2.5). We
then followed the law of Hosmer and his colleagues
[27] and incorporated into the model those variables
which were found of statistical significance (p value < 0.25
in the uni-variate tests).

The level of significance for all statistical analysis was
5%. Data analysis was performed using the Statistical
Package for Health & Welfare Science for Windows
(SPSS, version 25.0, Chicago, IL, USA).

Results

Among 4 consecutive classes of second-year registered
medical students, 621 of 710 responded (a response rate
of 87.5%). Response rates were 93.5, 86.1, 83.9 and
86.8% in the years 2015, 2016, 2017 and 2018, respect-
ively. Of 25,590 e-mail addresses that were contacted,
14,694 physicians (57.4%) opened the email and 4832
(32.9%) completed and submitted the questionnaire.
Since only half of the Israel Medical Association’ e-mails
to the physicians represented by this organization are
ever opened by the physicians, we calculated effective re-
sponse rate as the proportion of physicians who opened
the e-mail and submitted the questionnaire (32.9%). Of
4832 responding physicians, 19.5% were residents or fel-
lows, 72.2% were senior physicians and 8% were general
physicians, which is not considered a medical expertise
in Israel.

Table 1 summarizes the demographics and lifestyle
habits of the respondents. As expected, age was statis-
tically significantly different among the groups of
respondents due to the different stages in the
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physicians’ professional life cycle. There was female
predominance among the students, unlike in the
other groups. Half of the students reported working
for more than 10 h/week in a typical week and 20.8%
reported working for 20 weekly hours or more to
support themselves.

Among the students, 44.6% achieved the recom-
mended physical activity target. Among the physi-
cians, residents reported considerably lower rates of
achieving the target compared with senior physicians
(15.0% vs. 34.1%). It should be noted that due to a
different calculation scheme due to the absence of
data on physical activity intensity in the physician
group, this variable could not be compared with that
of the students, probably representing an underesti-
mation of the real proportion of physicians achieving
the target.

Only 6.6% of the students perceived their health status
as fair or poor, compared to 19.8% of residents, 20.6% of
senior physicians and 29.8% of general physicians (p <
0.001).

Residents had the highest stress level: almost half of
them (49.8%) reported high or very high perceived emo-
tional stress levels, compared with 33.5% of senior physi-
cians, 29.3% of general physicians, and 20.8% of
students.

Eating habits were significantly worse among residents
in all 7 items. Students demonstrated the best eating
habits among the four professional groups in consuming
breakfast, lunch, keeping a Mediterranean diet and
drinking water. Residents demonstrated the highest rate
of cigarette smoking (15.5%) compared to about 10% or
less among the other respondents, and the worst sleep-
ing habits: only 13.1% reported adequate sleep (=7
hours/night) compared to 66.7% of students. Of the se-
nior and general physicians, only 25.9 and 26.2% respect-
ively, reported sleeping adequately. Most students
(76.2%) reported having a regular physician compared to
less than half of the physicians.

Multivariate analysis (Table 2) demonstrated that
lower emotional stress, healthy eating habits, adequate
sleep, lower BMI and not having a regular physician
were predictors for good perceived health.. Being a fe-
male, younger age, professional status (with residents be-
ing mostly exposed to stress), low perceived health,
unhealthy eating habits, less sleep and not having a regu-
lar physician were predictors for high emotional stress.

Discussion

Our study demonstrates considerable deterioration of
health behaviors in the transition from medical school to
practice. In particular, a significantly smaller proportion
of residents, compared to students, reported favorable
eating habits, adequate sleep, and having a regular
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Table 1 Participants’ demographics and lifestyle habits

Variable Students Residents Seniors Other® P Value
N =621 N =931 N =3447 N =396
(%) (%) (%) (%)
Age, years
<35 99.8 573 1.0 8.1 <0.001
35-44 0.2 382 218 83
45-54 - 26 270 19.7
55-64 - 14 320 399
65+ - 04 169 227
Unknown - 0.1 1.2 13
Gender
Male 396 61.7 594 57.1 <0.001

Perceived health Status

Excellent 20.8 114 11.7 6.9 <0.001
Very good 50.7 37 34 252

Good 218 319 337 382

Fair 6.1 17.5 185 265

Poor 05 23 2.1 33

Perceived level of emotional stress

Very low 6.8 4 8.1 128 <0.001
Low 274 143 209 20

Moderate 45.1 319 376 379

High 16.7 35.1 26.1 20.8

Very high 41 147 74 85

Body mass index (BMI)®

Underweight (< 185 kg/m?) 74 36 1.2 1.1 <0.001
Normal weight (2185 to <25 kg/mz) 79.1 537 415 29

Overweight (225 to < 30 kg/mz) 1.5 335 415 458

Obese (230 kg/m?) 20 9.2 158 24.1

Nutrition & eating habits
(every day or almost every day)

Breakfast 64.1 386 554 612 <0.001
Lunch 730 46.5 489 51.8 <0.001
Mediterranean Diet 40.7 259 353 403 <0.001
Drinking 8 cups of water 50.1 337 36.1 441 <0.001
Processed food 193 276 15.7 136 <0.001
Sweetened beverages 115 185 9.0 121 <0.001
5 units of fruits & vegetables 25.8 206 357 41.8 <0.001
Cigarette smoking 10.7 15.5 6.5 109 <0.001
Currently

Average hours of night sleep

<5 Hours 8.1 433 20.5 228 <0.001
6 Hours 252 436 536 510
7 Hours 444 123 233 215
2 8 Hours 223 08 26 4.7
Has a regular physician for personal care 76.2 422 422 48.7 <0.001

@ This entity refers to physicians who do not hold a specialty, yet they are not residents or fellows. In Israel they are referred to as “general physicians”

Data on professional status were missing for 65 (1.3% of practicing physicians)

P Height and/or weight data for the calculation of BMI were available for 608 (99.7%) of the students; for 890 (95.6%) of the residents; for 3209 (93.1%) of the
seniors and 369 (93.2%) of the “others”
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Table 2 Results of logistic regression models for the dependent
variables: health and stress perceptions

Variable B SE P Value OR 95% Cl
Perceived health status
Gender -0.137 0.086 0.109 1.147  0970-1.356
Age -0.274 0043 <0001 0760 0699-0.828
Status

Student Ref group - - 1 -

Resident —-0.230 0204 0259 0794 0.533-1.184

Senior -0.068 0214 0.100 0752 0.704-1.627

Other -0.454 0.248 0.067 0635 0.391-1.033
Emotional Stress  —0.736 0083 <0001 0479 0407-0.564
Nutrition 0.206 0.024  <0.001 1229 1.172-1.288
Smoking -0.125 0.133 0350 0.883 0.680-1.146
BMI -0.113 0009 <0001 0893 0877-0.909
Sleep 0393 0.105 <0001 1481 1207-1.818
Regular physician —0343 0.082 <0001 0710 0.604-0.833
Perceived level of emotional stress
Gender -0414 0068 <0001 0661 0578-0.755
Age -0.272 0034 <0001 0762 0713-0814
Status

Student Ref group - - 1 -

Resident 1.085 0.136 < 0.001 2959 2.267-3.862

Senior 1.044 0.142 < 0.001 2840 2.151-3.751

Other 0.826 0.187 < 0.001 2285 1.583-3.300
General health -0.721 0083 <0001 0486 0413-0.572
Nutrition -0.114 0019 <0001 0892 0859-0.927
Smoking 0.048 0111 0.664 1.049  0.844-1.305
BMI 0.000 0.008 0.949 1.000 0.985-1.014
Sleep —-0.556 0081 <0001 0573 0489-0672
Regular physician -0227 0.067 0.001 0.797  0.699-0.908

B = unstandardized regression coefficient

BMI body mass index, CI confidence interval, OR odds ratio, PA physical
activity; SE standard error, ORodds ratio

Gender: male = 1, female = 0; Residency: resident = 1 senior = 0; Nutrition: six to
seven items of healthy nutrition, every day or almost every day = 1; others =0;
Health status: excellent, very good and good = 1; fair or poor = 0; Emotional
stress: very low, low or, moderate =0; high or very high =1

physician for personal care, while a greater proportion of
them reported worse perceived health status and greater
stress levels compared to students.

In order to understand when health behaviors begin to
decline during physicians’ professional life, it is import-
ant to understand how our sample of second-year med-
ical students compares with medical students worldwide
and with the general population. Compared with med-
ical students from 5 schools in China, Australia and the
US, our sample had a greater proportion of students
who smoke, have normal BMI, and achieve target
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physical activity, but a smaller proportion of students
who eat 5 servings of fruit and/or vegetables [13]. Com-
pared with a large sample of Dutch preclinical medical
students, less Israeli medical students achieved the rec-
ommended physical activity target, and a larger propor-
tion smoke cigarettes [28]. Compared with second
clinical-year students from the US, less Israeli students
had adequate sleep (7h hours at night) [29].

In comparison to similar age groups in the general Is-
raeli population, a greater proportion of students
achieved the recommended physical activity target
(30.0% vs. 44.6%) [30]. Similarly, Canadian and US med-
ical students reported higher exercise levels compared
with young adults from the general population [12].
Fewer medical students (13.5%) reported BMI values
that are defined as overweight or obese compared with
36.8% of 20—44 year-olds belonging to the general Israeli
population [31]. Fewer students smoke cigarettes com-
pared with the general population with more than 12
years of education (10.7 and 17.1% respectively) [32].
More medical students reported adequate sleep com-
pared with 20—44 year-olds in the general Israeli popula-
tion (66.7% vs. 55.0%) [11, 33]. This comparison
suggests that Israeli medical students have better health
habits compared to the same age group in the general
population.

Transition from the preclinical to the clinical years of
medical school might be challenging. Examination of the
health behaviors of medical students during their post-
graduate or clinical years, might provide a clue as to
when the decline in healthy habits begins. Increased
stress, weight gain, more fast food consumption and less
exercise were noted at the end of the academic year,
compared with its beginning, among a small sample of
Israeli medical students during the first year of their
graduate (clinical) program. This was documented des-
pite participation of the students in a 24-h intensive life-
style curriculum delivered over 3 days [34]. In contrast,
in a study conducted in the Netherlands, the health be-
haviors of Dutch students did not change significantly
between the preclinical and clinical years of medical
school [28].

The transition from medical school to residency is
even more challenging. Only 6 years separate the begin-
ning of the second (preclinical) year of medical school
and the beginning of residency. The residency period is
extremely demanding with long shifts, emotional burden
and constant pressure on the resident to be prepared for
the various activities on the ward. Consequently, many
residents experience significant emotional stressors [35].
Our findings showed that a significantly smaller propor-
tion of residents, compared to students, reported favor-
able eating habits, adequate sleep, and having a regular
physician, while a greater proportion of them reported



Wilf-Miron et al. Israel Journal of Health Policy Research

worse perceived health status and greater stress levels
compared to students. Our findings are not unique to Is-
raeli residents. The percentage of Internal Medicine resi-
dents in Minnesota who exercised daily decreased
dramatically during residency as compared to the time
before starting it (4% vs. 35%), with those meeting phys-
ical activity guidelines reporting considerably less burn-
out [36, 37]. Similarly, high stress levels among Swiss
residents were associated with worse health and life sat-
isfaction [38].

For many Israeli residents, who are 2—4years older
than their counterparts abroad (due to compulsory mili-
tary service at the age of 18, after graduating from high
school), residency is also the time for starting a family,
which increases the pressure on maintaining a work-life
balance. On the other hand, lack of time might not ex-
plain the huge gap between the two groups, since med-
ical students are also exposed to intense pressure,
imposed by long hours of a strict curriculum with tre-
mendous academic demands. In addition, half of all
responding students reported working for more than 10
weekly hours and 20.8% of respondents reported work-
ing 20 weekly hours or more, to support themselves.

High stress levels may lead to burnout [35]. The stress
levels measured among practicing physicians, especially
residents, were in accordance with the findings of the
National Burnout Survey carried out in 2018, which
showed that physicians had the greatest burnout from
among healthcare professionals. Within the medical pro-
fession, residents were the sub-group with the highest
burnout score [39].

Our study showed that being female, a younger age,
resident status, unhealthy eating habits, less sleep and
not having a regular physician are predictors for high
stress levels. In addition, we found that healthy behaviors
predicted perceived good health even more than gender
or professional status.

The findings of this study should be utilized for for-
mulating policies and practical recommendations for
medical school deans and residency program managers.

Medical school students should be taught at the earli-
est possible stage about the importance of leading
healthy lifestyles and provided with tools to help them
incorporate such habits within their tight schedule. This
knowledge and practical tools should be refreshed every
1-2years. In the last decade, many medical schools have
embraced a lifestyle medicine curriculum. The City Uni-
versity of New York School of Medicine has a 7-year
program that integrates lifestyle medicine throughout
the curriculum and promotes students’ healthy lifestyle
on campus by two fitness centers, physical activity pro-
grams, weekly mindfulness sessions, and healthy food
options [40]. In 32 US medical programs, kitchen-based
nutrition education of medical students and residents
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was associated with healthier dietary patterns and in-
creased their dietary counseling competencies [41].
Based on this relatively new international experience, we
recommend that Israeli medical school deans establish a
mandatory course to provide knowledge on lifestyle
medicine to all medical students.

Healthcare administrators should be urged to invest in
creating a health-promoting work environment that
would encourage adapting a healthy lifestyle among
healthcare staff, and particularly medical residents. For
example, such a program may facilitate active transpor-
tation to work, encourage stair climbing and “walking
staff meetings”. Residents (and senior physicians) should
be allowed enough time for meal breaks during the
workday. Healthy nutritional options should be offered
at staff meetings, hospital cafeterias and in vending ma-
chines. Additionally, exercise and interventions for redu-
cing stress and increasing the quality of life should be
encouraged. A team-based voluntary exercise program
increased the quality of life and decreased burnout rates
among residents and fellows, while self-care workshops
and meditation interventions reduced stress and burnout
[37, 42]. Internal medicine residents who achieved phys-
ical activity targets reported considerably less burnout
[36, 37]. However, offering health-promoting programs
is not sufficient since physicians must move forward to
utilize them. According to a 2017 National Physician
Health Survey, carried out by the Canadian Medical As-
sociation, 81% of physicians and residents said they were
aware of physician health program services available to
them, yet only 15% had accessed them [43]. Such a gap
between awareness and implementation, and the magni-
tude of the problem portrayed in our study, emphasize
the importance of accompanying practical recommenda-
tions with policy formulation. In 2017, The American
Medical Association House of Delegates released Reso-
lution 959 (I-17), supporting policies and mechanisms
that incentivize or provide funding for the inclusion of
lifestyle medicine education in undergraduate, graduate
and continuing medical education [44]. It seems that
new policies are also required in Israel to transform the
current curriculum and the medical work environment
across the continuum of medical education. A collabor-
ation among the Ministry of Health, the Israel Medical
Association, deans of medical schools and managers of
residency programs is highly recommended to formulate
and implement such policies and design the appropriate
mechanisms to evaluate their effect on health and well-
ness of medical students and residents.

Designing a work environment and culture that pro-
mote health and wellness during all stages of profes-
sional training — from medical school, into residency
and onto senior physician life - would benefit not only
physicians, but also other health professionals who work
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in the same environment, as well as patients, their fam-
ilies and the healthcare system at large.

This study has several limitations: First, because the
student and physician surveys had a different definition
to achieving the target of recommended physical activity,
it was not possible to compare this important health be-
havior between the students and the physicians, and
therefore it was not included in the multivariate analysis.
It may be assumed that achieving the physical activity
target would have been found to be protective against
emotional stress, as was demonstrated among practicing
physicians [12]. Second, medical students’ behaviors
were collected by a cross-sectional survey during 4 con-
secutive years. Since health behaviors seems to decline
between the beginning of medical school and residency,
it is important to understand when this decline starts. A
longitudinal cohort study among medical students, with
the survey taken at various times during the preclinical
and clinical years could provide a clue and help in plan-
ning appropriate interventions. Despite this limitation,
our study is unique in the fact that it uses the same sur-
vey tool, in a similar time period and in the same, rela-
tively small country, to compare health behaviors of
students and practicing physicians. A third limitation re-
fers to the fact that while asking about eating 5 units of
fruits and/or vegetables per day, the questionnaire did
not explain what “a unit” means, what might result in
different interpretations of the term “unit” by re-
sponders. The fourth limitation stems from the different
recruiting of the study participants: Medical students
were recruited from one medical school in central Israel
while the physicians were recruited from all over Israel.
This might influence the proportion of ethnic minorities
or respondents living in the geographic periphery, both
having a possible impact on the health behaviors and
self-rated health. The last limitation refers to the valid-
ation of the questionnaire. In further research of student
and physician’s health behaviors, it is recommended to
validate the questionnaire, using a construct validity.

Conclusions

This study demonstrated that at the beginning of med-
ical school, students lead a healthy lifestyle, which de-
clines over time and is less healthy during their
residency. Given the workload and emotional stress of
their chosen profession, medical school curriculum
should provide students with tools and skills to help
maintain health habits throughout their professional life,
to protect them from work-related health risks and allow
them to gain more years of healthy life. In addition to
the invaluable contribution to students’ and practicing
physicians’ healthy lifestyles, such efforts would allow
the healthcare system to perform better and for physi-
cians to be better role models for their patients.

(2021) 10:13

Page 7 of 8

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/513584-021-00447-z.

[Additional file 1. English translation of the study questionnaire. ]

Abbreviations
BMI: Body mass index

Acknowledgements
None.

Authors’ contributions

RWM conceptualized and designed the study, drafted the initial manuscript
and reviewed and revised the manuscript. MS designed the methods
section, analyzed the data and reviewed and revised the manuscript. IK
critically reviewed the manuscript for important intellectual content. The
author (s) read and approved the final manuscript.

Funding
None.

Availability of data and materials
The data that support the findings of this study are available from the
corresponding author, upon reasonable request.

Ethics approval and consent to participate
The study protocol was approved by the Institutional Ethics Committee
(Approval number 0001322-1).

Consent for publication
All authors approved the final manuscript as submitted and agree to be
accountable for all aspects of the work.

Competing interests
None.

Author details

"The Gertner Institute for Epidemiology and Health Policy Research,
Ramat-Gan, Israel. 2Departmem of Health Promotion, School of Public Health,
Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel. *Nursing
Department, School of Health Professions, Sackler Faculty of Medicine, Tel
Aviv University, Tel Aviv, Israel.

Received: 26 October 2020 Accepted: 10 February 2021
Published online: 19 April 2021

References

1. Collaborators GBDCoD. Global, regional, and national age-sex specific
mortality for 264 causes of death, 1980-2016: a systematic analysis for the
global burden of disease study 2016. Lancet. 2017;390(10100):1151-210.

2. Krokstad S, Ding D, Grunseit AC, Sund ER, Holmen TL, Rangul V, Bauman A.
Multiple lifestyle behaviours and mortality, findings from a large population-
based Norwegian cohort study - the HUNT study. BMC Public Health. 2017;
17(1):58.

3. Loef M, Walach H. The combined effects of healthy lifestyle behaviors on all
cause mortality: a systematic review and meta-analysis. Prev Med. 2012;
55(3):163-70.

4. Snyder L, American College of Physicians Ethics P, Human Rights C.
American College of Physicians Ethics Manual: sixth edition. Ann Intern
Med. 2012;156(1 Pt 2):73-104,

5. Levine DM. The physician's role in health-promotion and disease
prevention. Bull N'Y Acad Med. 1987;63(10):950-6.

6. OECD. Use of primary care services. In: Health at a Glance 2019: OECD
Indicators; 2019. https://doi.org/10.1787/69908b12-en.

7. Brammli-Greenberg S, Medina Artom T, Yaari |, Belinsky A. 2019. Public
Opinion on the Level of Services and Performance of the Healthcare System
in 2016. https;//brookdale jdc.org.il/en/publication/public-opinion-on-the-
level-of-services-and-performance-of-the-healthcare-system-in-2016/.


https://doi.org/10.1186/s13584-021-00447-z
https://doi.org/10.1186/s13584-021-00447-z
https://doi.org/10.1787/b9908b12-en
https://brookdale.jdc.org.il/en/publication/public-opinion-on-the-level-of-services-and-performance-of-the-healthcare-system-in-2016/
https://brookdale.jdc.org.il/en/publication/public-opinion-on-the-level-of-services-and-performance-of-the-healthcare-system-in-2016/

Wilf-Miron et al. Israel Journal of Health Policy Research

20.

21,

22.

23.

24.
25.

26.

27.

28.

29.

30.

31
32.

33.

34.

Frank E, Segura C, Shen H, Oberg E. Predictors of Canadian physicians'
prevention counseling practices. Can J Public Health. 2010;101(5):390-5.
Howe M, Leidel A, Krishnan SM, Weber A, Rubenfire M, Jackson EA. Patient-
related diet and exercise counseling: do providers' own lifestyle habits
matter? Prev Cardiol. 2010;13(4):180-5.

Frank E, Breyan J, Elon L. Physician disclosure of healthy personal behaviors
improves credibility and ability to motivate. Arch Fam Med. 2000,9(3):287-90.
Frank E, Tong E, Lobelo F, Carrera J, Duperly J. Physical activity levels and
counseling practices of U.S. medical students. Med Sci Sports Exerc. 2008;
40(3):413-21.

Holtz KA, Kokotilo KJ, Fitzgerald BE, Frank E. Exercise behaviour and attitudes
among fourth-year medical students at the University of British Columbia.
Can Fam Physician. 2013;59(1):e26-32.

YuY,Yang Y, Li Z, Zhou B, Zhao Y, Yuan S, Zhang R, Sebranek M, Veerman L, Li
M, Gong E, Chen S, Ma W, Huang L, Cho K, Leeder S, Yan L. The association
between medical students' lifestyles and their attitudes towards preventive
counseling in different countries. BMC Public Health. 2015;15:1124.

Wallace JE, Lemaire JB, Ghali WA. Physician wellness: a missing quality
indicator. Lancet. 2009;374(9702):1714-21.

Clarfield AM, Manor O, Nun GB, Shvarts S, Azzam ZS, Afek A, Basis F, Israeli
A. Health and health care in Israel: an introduction. Lancet. 2017;389(10088):
2503-13.

Rosen B, Waitzberg R, Merkur S. Israel: health system review. Health Syst
Transit. 2015;17(6):1-212.

Wilf Miron R, Malatskey L, Rosen LJ. Health-related behaviours and
perceptions among physicians: results from a cross-sectional study in Israel.
BMJ Open. 2019;9(9):e031353.

Borgan SM, Jassim GA, Marhoon ZA, Ibrahim MH. The lifestyle habits and
wellbeing of physicians in Bahrain: a cross-sectional study. BMC Public
Health. 2015;15:655.

Dayoub E, Jena AB. Chronic disease prevalence and healthy lifestyle
behaviors among US health care professionals. Mayo Clin Proc. 2015;90(12):
1659-62.

Gupta K Fan L. Doctors: fighting fit or couch potatoes? Br J Sports Med.
2009:43(2):153-4.

Stanford FC, Durkin MW, Blair SN, Powell CK, Poston MB, Stallworth JR.
Determining levels of physical activity in attending physicians, resident and
fellow physicians and medical students in the USA. Br J Sports Med. 2012;
46(5):360-4.

Piercy KL, Troiano RP, Ballard RM, Carlson SA, Fulton JE, Galuska DA, George
SM, Olson RD. The physical activity guidelines for Americans. JAMA. 2018;
320(19):2020-8.

Bach-Faig A, Berry EM, Lairon D, Reguant J, Trichopoulou A, Dernini S,
Medina FX, Battino M, Belahsen R, Miranda G, Serra-Majem L, Mediterranean
Diet Foundation Expert G. Mediterranean diet pyramid today. Science and
cultural updates. Public Health Nutr. 2011;14(12A):2274-84.

2015-2020 Dietary Guidelines for Americans. 8th Edition. 2016. Health.gov/
DietaryGuidelines/1/guidelines.

Frank E, Segura C. Health practices of Canadian physicians. Can Fam
Physician. 2009;55(8):810-1 e817.

Thornorarinsdottir H, Faurholt-Jepsen M, Ullum H, Frost M, Bardram JE,
Kessing LV. The validity of daily self-assessed perceived stress measured
using smartphones in healthy individuals: cohort study. JMIR Mhealth
Uhealth. 2019;7(8):13418.

Hosmer DW Jr, Lemeshow S, Sturdivant RX. Applied logistic regression (Vol.
398). Hoboken: Wiley; 2013.

Van der Veer T, Frings-Dresen MH, Sluiter JK. Health behaviors, care needs
and attitudes towards self-prescription: a cross-sectional survey among
Dutch medical students. PLoS One. 2011;6(11):e28038.

Ayala EE, Berry R, Winseman JS, Mason HR. A cross-sectional snapshot of
sleep quality and quantity among US medical students. Academic
Psychiatry. 2017;41(5):664-8.

A Survey of Physical Activity Habits among Israeli Adults, 21 and Older.
2012. https://www.health.gov.il/publicationsfiles/activities21_01122012.pdf.
Social Survey 2017: Health and lifestyle. Central Bureau of Statistics. 2018.
Health Minister's Report on Smoking in Israel 2018. 2019. https.//www.hea
Ith.gov.il/PublicationsFiles/smoking_2018.pdf.

Selected Data on Sleep from the 2017 Social Survey. 2018. https.//www.cbs.
gov.il/he/mediarelease/DocLib/2018/387/19_18_387b.pdf.

Malatskey L, Essa-Hadad J, Willis TA, Rudolf MCJ. Leading healthy lives: lifestyle
medicine for medical students. Am J Lifestyle Med. 2019;13(2):213-9.

(2021) 10:13

Page 8 of 8

35. Cohen JS, Patten S. Well-being in residency training: a survey examining
resident physician satisfaction both within and outside of residency training
and mental health in Alberta. BMC Med Educ. 2005;5:21.

36. Olson SM, Odo NU, Duran AM, Pereira AG, Mandel JH. Burnout and physical
activity in Minnesota internal medicine resident physicians. J Grad Med
Educ. 2014,6(4):669-74.

37. Weight CJ, Sellon JL, Lessard-Anderson CR, Shanafelt TD, Olsen KD,
Laskowski ER. Physical activity, quality of life, and burnout among physician
trainees: the effect of a team-based, incentivized exercise program. Mayo
Clin Proc. 2013,;88(12):1435-42.

38. Buddeberg-Fischer B, Klaghofer R, Stamm M, Siegrist J, Buddeberg C. Work
stress and reduced health in young physicians: prospective evidence from
Swiss residents. Int Arch Occup Environ Health. 2008;82(1):31-8.

39, The National Program for Strengthening Healthcare System Workers and
Preventing Burnout. Finding of the 2019 Survey - Medical Sector. 2019.
https://www.health.gov.il/Subjects/HRinHealthSystem/
PreventingBurnoutProgram/Documents/sectors/sectors_02.pdf.

40. Muscato D, Phillips EM, Trilk JL. Lifestyle medicine education collaborative
(LMEd):"champions of change” medical school leaders workshop. Am J
Lifestyle Med. 2018;12(5):382-6.

41, Razavi AC, Monlezun DJ, Sapin A, Stauber Z, Schradle K, Schlag E, Harlan TS.
Multisite culinary medicine curriculum is associated with cardioprotective
dietary patterns and lifestyle medicine competencies among medical
trainees. Am J Lifestyle Med. 2020;14(2):225-33.

42, Busireddy KR, Miller JA, Ellison K, Ren V, Qayyum R, Panda M. Efficacy of
interventions to reduce resident physician burnout: a systematic review. J
Grad Med Educ. 2017,9(3):294-301.

43. CMA National Physician Health Survey. A National Snapshot. 2018. https.//
www.cma.ca/sites/default/files/2018-11/nph-survey-e.pdf.

44, Trilk J, Nelson L, Briggs A, Muscato D. Including lifestyle medicine in medical
education: rationale for American College of Preventive Medicine/American
Medical Association resolution 959. Am J Prev Med. 2019;56(5):e169-75.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions


http://health.gov/DietaryGuidelines/1/guidelines
http://health.gov/DietaryGuidelines/1/guidelines
https://www.health.gov.il/publicationsfiles/activities21_01122012.pdf
https://www.health.gov.il/PublicationsFiles/smoking_2018.pdf
https://www.health.gov.il/PublicationsFiles/smoking_2018.pdf
https://www.cbs.gov.il/he/mediarelease/DocLib/2018/387/19_18_387b.pdf
https://www.cbs.gov.il/he/mediarelease/DocLib/2018/387/19_18_387b.pdf
https://www.health.gov.il/Subjects/HRinHealthSystem/PreventingBurnoutProgram/Documents/sectors/sectors_02.pdf
https://www.health.gov.il/Subjects/HRinHealthSystem/PreventingBurnoutProgram/Documents/sectors/sectors_02.pdf
https://www.cma.ca/sites/default/files/2018-11/nph-survey-e.pdf
https://www.cma.ca/sites/default/files/2018-11/nph-survey-e.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Material and methods
	Study design, setting and participants
	Questionnaire
	Definition of variables
	Statistical analysis

	Results
	Discussion
	Conclusions
	Supplementary Information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

