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ABSTRACT
Purpose The WHO estimates that by 2020 two-thirds
of the diseases worldwide will be the result of unhealthy
lifestyle habits. Less than half of primary care physician
graduates feel prepared to give lifestyle behaviour
counselling. Our objective was to evaluate the impact
of lifestyle medicine (LM) course on self-reported
knowledge, attitudes, self-efficacy and health behaviour
of family medicine residents.
Methods Based on the Israeli syllabus for the study of
LM, we delivered five face to face 20 H courses. Pre/post
data were collected by knowledge, attitudes, self-efficacy
and personal health survey:
Results A total of 112 family medicine residents
participated in one of the five courses, of which 91
(81.3%) filled both pre and post surveys. Participates
showed an improvement in self-reported knowledge
and capacity to manage patients in regard to smoking,
weight management and physical activity. An
improvement was noted in personal health behaviour
of overweight participant’s in regard to self-reported
physical activity.
Conclusions A comprehensive LM syllabus based
course has a positive impact on family medicine
residents LM counselling abilities. We suggest that LM
course should be considered as a potential permanent
addition to the family medicine residency programme.

INTRODUCTION
The WHO estimates that by 2020 two-thirds of the
diseases around the world will stem from unhealthy
lifestyle habits.1 The state of affairs in Israel is com-
patible with this assessment: in 2011, 7 of the 10
leading causes of death were chronic diseases,2

with estimates that only 26% of the population will
implement their recommendations for a healthy
diet, and a mere 10% routinely implement the
recommendations for physical activity.3

A large number of studies show positive results
for lifestyle interventions in the prevention or man-
agement of risk factors for diseases such as ischae-
mic heart disease,4 blood lipids,5 type 2 diabetes6

and hypertension.7 Thus, the basic clinical guide-
lines call for lifestyle changes as the first line in the
prevention and treatment of most chronic dis-
eases.8 9 This can be achieved by incorporating life-
style medicine (LM) as part of routine clinical work
and medical education programmes.10 11 Recently,
a scientific statement of the American Heart
Association recommended that all primary care-
based residencies would benefit from incorporating

lifestyle components into their training pro-
gramme.12 ‘Healthy Israel 2020’, an Israeli
Ministry of Health initiative setting health behavi-
our goals to be achieved by 2020, places the
primary physician at the forefront of health promo-
tion and preventive medicine. Recommendations
from this initiative include integration of lifestyle
interventions into academic curricula for health
professionals, including family medicine residency
programmes.13

Although it has been shown that physicians have
the ability to influence patients’ lifestyles,10 14 most
physicians do not routinely advise on lifestyle
changes during medical clinic visits.10 15 In Israel,
studies have reported low rates of lifestyle counsel-
ling, with less than a third of interviewed physi-
cians advising about smoking cessation16 and less
than half of female patients interviewed, reported
consulting with a doctor about topics related to
preventive medicine.17 One of the factors affecting
the rate of counselling is the physician’s self-
efficacy; physician training programmes which
increase knowledge and skills can lead to increased
rates of lifestyle consultations.18 19

Patient’s health behaviours are correlated with
their family physician’s health behaviour.20 A study
performed in Israel has shown that lifestyle
improvement interventions among medical person-
nel’s have imparted positive impacts on doctors’
lifestyles that were accompanied by improvement in
lifestyle behaviours and general health parameters
among their patients.21 Other studies support these
results as well.22

The Israeli Society of LM was established in
2012 within the Israel Association for Family
Medicine. The main aim of the society is to lead
the development and implementation of LM curric-
ula for medical students, physicians and healthcare
providers. In 2011–2012, our first LM course was
performed. Results from this feasibility training
programme suggest that it can have a positive
impact on physicians’ attitudes and perceptions of
their role into implementation of LM in their
routine clinical work.23

Most of the clinical work of the next generation
of primary care physician is predicted to focus on
prevention and management of chronic diseases.
Thus, LM training is needed as part of the family
medicine residency programme as well as to
actively promote physicians’ personal health.
A study24 published in 2015 has found that senior

residents in primary care (Ohio, USA) had a limited
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knowledge of lifestyle topics and a low sense of competence in
consultation on these issues. A small proportion of that study’s
population who participated in an elective rotation of LM train-
ing reported higher levels of LM knowledge which were accom-
panied by a more positive attitude towards consulting patients on
these matters. Other studies have shown that less than half of the
graduates of primary care specialty programmes feel prepared to
counsel patients about diet and physical activity.25 26

In Israel, there are five family medicine residency programmes
which include academic diploma courses that span 3 years of
study (in two sites 4 years) and cover clinical and behavioural
topics. To date, lifestyle contents have not been a part of the
residency programme curricula. To the best of our knowledge,
family medicine residency programmes in other parts of the
world also do not include comprehensive LM courses.

Due to this gap a comprehensive LM course was developed
by the authors (LM, AT-O) for the Israeli family medicine resi-
dency programme.

The aims of this study were to (1) perform a preliminary
assessment regarding the impact of this course on self-reported
knowledge, attitudes, self-efficacy and health behaviour of
family medicine resident participants; (2) assess the self-reported
quality of teaching and satisfaction with the course.

MATERIALS AND METHODS
Study sample
The study participants were Israeli family medicine residents at
two study sites—Tel Aviv University (TAU) (covers training of
residents from central regions of Israel) and The Department
of Family Medicine in ‘HaEmek’ medical centre (covers training
of residents from northern regions of Israel). Over the study
period (2014–2016), the course was taught five times (four in
TAU and one in HaEmek) with an average of 22 (range 15–26)
participants in each group.

The study population consisted of all residents who partici-
pated in an obligatory LM course and completed a question-
naire both at the beginning and at the end of the course.

This was a pre/post training study using cross-sectional surveys.

Curriculum
Based on insights gained during teaching and management of
former courses to family physicians and medical students, the
Israeli society of LM and experts in the field has initiated writing
a syllabus for LM teaching programmes for physicians and
medical students. The course curriculum was based on this pro-
gramme27 (see online supplementary file for full curriculum).

The course consisted of 20 academic hours divided into 14
weekly sessions during a single semester. The curriculum is
detailed in table 1. The course also emphasised improving one’s
own personal health by including an assignment of choosing a
personal goal for health behaviour change at the beginning of
the course, practising course assignments on themselves and also
practising yoga. Each resident was also asked to submit an
assignment of facilitating a process of a specific lifestyle change
with a patient from their own practice, through a series of four
meetings using tools acquired from the course.

Final assignment
Course participants had a final assignment of a practical clinical
project—accompanying and supporting a patient in the process
of lifestyle health behaviour change while using health behav-
iour tools and knowledge gained from the course. A subjective
evaluation was performed by one of the two course coordina-
tors (LM, AT-O).

Surveys
1. Knowledge, attitudes, self-efficacy and personal health

survey: Anonymous outcome data were collected at baseline
(the programme’s first meeting) and at completion (last
meeting of the programme). The pre/post data of each par-
ticipant was matched by using a specific pre-assigned
number to each participant. Outcome data were participants’
self-reported attitudes, knowledge, self-efficacy and beha-
viours related to LM, using the Lifestyle Questionnaire
(internal reliability α=0.84).28 This instrument was deve-
loped to assess family physician’s current status, and vali-
dated in a previous study with the same demographic
population and culture as the participants in this study.28 We
have also applied it successfully in our own previous research
for evaluating LM course for family physicians.23 In short,
this instrument included the following: (1) thirteen Likert
scale items assessing attitude regarding LM (1=absolutely
disagree; 4=absolutely agree; α=0.78), (2) nine Likert scale
items assessing confidence and knowledge for LM counsel-
ling (1=absolutely not confident; 4=absolutely confident;
α=0.82), (3) two yes/no questions and two 1–5 point Likert
scale questions assessing personal health behaviours and (4)
five sociodemographic items.

2. Teaching quality feedback: A four-item survey filled out at
the end of each course. The survey included an overall
assessment of the course and a specific assessment of the
teaching quality using a Likert scale (1=not satisfied, 5=very
satisfied). The authors had access only to aggregated sum-
marised data from this survey.

Data analysis
1. Knowledge, attitudes, self-efficacy and personal health

survey: A descriptive analysis was conducted for the pre/post
data. Participants who had only pre data or post data (but
not both) were excluded. A mean and SD were calculated
for each statement. Paired comparisons of each participant
precourse and postcourse were performed using a paired
t test. Categorical variables were compared using the χ2 test.
p<0.05 was considered statistically significance.

2. Teaching feedback questionnaires: The mean value without
SD was calculated for each statement.

RESULTS
Study population characteristics
A total of 112 family medicine residents participated in one of the
five courses, of which 91 (81.3%) filled both pre and post surveys.

Table 1 Topics and allocation of academic hours

Topic Academic hours

Introduction to lifestyle medicine
The physician’s health

1.5

Principles of nutrition
Prevention and treatment of obesity

4

Physical activity basic concepts
Physical activity prescription

4

Stress and resilience
Yoga lesson

2

Smoking cessation 1.5
Sleep and health 1
Sexuality and health 1
Developing a health-promoting practice 1
Behavioural tools for promoting health change 4
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No sociodemographic differences were found between residents
who filled both surveys (and were included in the analysis) and
those who only filled out one survey and therefore excluded.

The participant’s sociodemographic characteristics are
presented in table 2.

Family medicine residents’ self-reported attitudes towards
their role as healthy lifestyle consultants
The pre and post mean value for each statement are presented
in table 3. There was no change is physicians self-reported atti-
tudes towards lifestyle counselling. Following the course, the
mean score for reasons they thought physicians do not provide
LM consultations was higher for lack of belief in effectiveness,
lack of reimbursement, lack of knowledge, lack of interest and
lack of belief that it is part of their role.

Family medicine residents’ assessment of knowledge and
self-efficacy in healthy lifestyle consultations
The mean score for level of self-reported knowledge and
self-assessed proficiency in topics of smoking prevention and

cessation, weight management and physical activity was higher
in the post survey (table 4).

Mean scores for confidence in counselling and optimism
(‘chances of success in helping patients change behaviour’) did
not increase from the pre survey to the post survey.

Family medicine residents’ health behaviour
Thirty nine residents (42.8%) defined themselves as being over-
weight at the beginning of the course. A significant proportion
of these residents increased their physical activity performance
(from 11 (12%) residents precourse to 19 (21%) postcourse
(p=0.05) (table 5).

Teaching feedback
Residents reported an overall high level of satisfaction of the
course’s contribution to their professional training (mean 4.42),
the professional level of the teachers (mean 4.46), the ability to
actively participate (mean 4.4) and the scientific level of the
course materials (mean 4.34).

Final assignment
Most assignments showed high degree of understanding and
high level of knowledge of the core issues of the course
(support of patients in a weight loss process, nutrition recom-
mendations, physical activity, smoking cessation, etc) as well as
high degree of skills used in implementing change-driving tools
from the fields of health coaching and motivational interview.
Some interventions had impressive results that included patient’s
success in smoking cessation, weight loss, physical activity initi-
ation and more.

DISCUSSION
This study aimed to assess changes in self-reported knowledge,
attitudes, self-efficacy and personal health behaviour of family
medicine residents after participating in an LM course.

Family medicine residents participating in our LM training
course showed an improvement in their self-reported knowledge
and capacity to manage patients in regard to smoking, weight
management and physical activity. Resident’s confidence and
optimism in preforming lifestyle counselling did not improve
following the course.

Table 2 Demographic characteristics (n=91)

n Per cent

*Age (years) Mean±SD=35.0±4.9 Range=28–51

Gender
Male 42 46.2
Female 49 53.8

Country of birth
Israel 68 74.7
USSR 16 17.6
Other 7 7.7

†Religion
Jewish 63 71.6
Non-Jewish 25 28.4

*Country in which the medical degree was obtained
Israel 37 41.1
Abroad 53 58.9

*Data available for 90 participants.
†Data available for 88 participants.

Table 3 Family medicine residents’ attitudes towards their role as healthy lifestyle consultants

Precourse Postcourse

p Value*Mean SD Mean SD

My profession does not only include treating diseases. It includes lifestyle counselling as well 3.9 0.3 3.8 0.4 0.163
Lifestyle counselling is very effective 3.2 0.6 3.3 0.6 0.181
Patients expect physicians to be role models in their personal health behaviours 3.3 0.6 3.4 0.6 0.310
Patients can be motivated to change their behaviours, including
Smoking cessation 3.3 0.6 3.3 0.6 0.870
Losing weight 3.3 0.6 3.3 0.6 0.741
Doing physical activity 3.4 0.6 3.4 0.5 0.449
Many physicians do not guide their patients towards a healthy lifestyle because
They do not believe in the effectiveness of the counselling 2.4 0.9 2.6 0.8 0.036
Their employer does not compensate for counselling 2.5 0.9 2.8 0.8 <0.0001
They lack relevant knowledge 2.4 0.9 2.8 0.8 <0.0001
It is not a part of their job 2.0 0.8 2.8 0.8 <0.0001
It is less interesting to them 2.4 0.9 2.7 0.8 0.020
They lack time 3.3 0.8 3.4 0.6 0.703

Range: 1–4; 1 definitely do not agree, 4 definitely agree.
*p Value for precourse versus postcourse.
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This may be due to the gap between knowledge and positive
attitude and the sense of competence and confidence that even-
tually leads to change one’s counselling behaviour. This may
also be caused by some identified barriers to counselling like
lack of time and reimbursement10 that has not changed in the
residents working environment.

Another possible explanation is that the participants in these
courses were relatively young in years and working experience.
This might have affected their optimism and confidence regard-
ing the ability of people to change—their precourse scores were
already relatively high, therefore with lower chances of changing
upwards. It should be noted that in our previous publication23

the mean precourse scores to the same survey question among
family medicine specialist (with a mean age of 45 years and 17
of working experience) were 2.9–3, compared with the current
study with family medicine residents (with a mean age of
35 years and 5.7 of working experience), where the scores were
higher—3.3–3.4 (from a Likert scale of 1–4).

The participants of the course perceived that physicians do
not provide LM consultations because of lack of belief in effect-
iveness, lack of reimbursement, lack of knowledge, lack of inter-
est and lack of belief that it is part of their role. Furthermore,

an improvement was noted in the personal health behaviour of
overweight participants in regard to self-reported physical
activity.

Our results concerning personal lifestyle behaviour are con-
sistent with previous research. Physicians who attended a 3-day
LM continuing medical education course reported a trend
towards higher adherence to the aerobic exercise guidelines and
improved weight status after the training.18 A 3-month small
group discussions educational programme found a significant
improvement in providers’ self-reported nutritional behaviour20

while even shorter ones of only a few days also found significant
improvements in providers self-reported eating behaviours and
waist circumferences.29 Although this might have contributed to
our programme’s overall potential impact, it still needs to be
established how much emphasis should be placed on changing
physicians’ personal health behaviours.

The high level of self-efficacy assessed by residents prior to
the course may be due to lack of experience with the challenges
encountered in the clinic, which the specialists did not exhibit.
Nevertheless, residents reported improvement in their knowl-
edge and capacity to manage patients in regard to smoking,
weight management and physical activity. Residents in prevent-
ive medicine training programme that incorporated LM into
their curriculum also improve their health behaviour change dis-
cussions with patients as well as their own personal health
habits.30

Those results are in accordance with the positive effects
achieved through a similar training course provided to family
medicine specialists.23 The difference is in the magnitude of
change, which was larger in the specialists and could be attrib-
uted to the higher overall assessments provided by residents at
baseline compared with those of specialists. However, both
populations felt that their knowledge and self-efficacy as well
as their attitudes towards their role as healthy lifestyle counsel-
ling have increased as a result of participating in the course.
This was further supported by the final assignment performed
by the resident who exhibited a high level of understanding,
motivation and implementation of the course’s topics and
tools.

Postcourse views on physician’s negative attitude and behav-
iour towards LM consultations were in accordance with Lianov
and Johnson10 findings of barriers to deliver LM consultations.
The difference between precourse and postcourse residence
attitude can be attributed to post learning upgrade in LM

Table 4 Family medicine residents’ assessment of knowledge and self-efficacy in healthy lifestyle consultations

Precourse Postcourse

p Value*Mean SD Mean SD

In general, it is easy to incorporate lifestyle counselling into the clinic’s daily routine 2.7 0.8 2.7 0.8 0.676
Physicians have a higher impact on their patients’ behavioural changes than other providers 3.1 0.7 3.3 0.6 0.193
I have the knowledge to counsel my patients to promote a healthy lifestyle 2.7 0.7 3.1 0.5 <0.0001
I can provide my patients with enough knowledge and skills to change the following behaviours
Cigarette smoking 2.8 0.7 3.1 0.7 <0.0001
Obesity 2.9 0.7 3.2 0.7 0.001
Physical inactivity 2.9 0.7 3.3 0.6 <0.0001

How confident are you with counselling your patients towards healthy lifestyles? 3.3 0.6 3.4 0.5 0.230
What are your chances to succeed in helping your patients change their lifestyles? 3.2 0.5 3.3 0.5 0.055
If physicians were trained in lifestyle counselling, what are their chances to succeed in helping patients change their lifestyles? 3.5 0.5 3.6 0.6 0.414

Range: 1–4; 1 definitely not confident/very low confidence, 4 definitely agree/high confidence.
*p Value for precourse versus postcourse.

Table 5 Family medicine residents’ health behaviour

Precourse Postcourse p Value*

My general health status is
Good to excellent n=88 (96.7%) n=81 (92.4%) 0.15
Not good or bad n=3 (3.3%) n=7 (8%), miss=3

My weight status is
Normal weight n=50 (56.2%) n=46 (54.1%) 0.90
Overweight n=39 (44.3%),

miss=2
n=39 (44.3%),
miss=6

I practise physical activity three to four times a week at least 30 min
Yes n=33 (36.8%) n=37 (42%) 0.52

No n=58 (63.7%) n=51 (58%), miss=3
Overweight resident (n=39) who practise physical activity three to four times a
week at least 30 min
Yes n=11 (12%) n=19 (21%) 0.05
No n=28 (30%) n=20 (22%)

Report to be a
smoker

n=6 (6.7%), miss=1 n=7 (8%), miss=3 0.73

*p<0.05 was considered statistically significance.
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counselling abilities as was recommended in this position paper
as a tool to overcome this gap.10

Limitations and strengths
Our study was limited by the lack of a control group and by the
fact that our course was taught within the context of a full train-
ing programme, making the isolation of the effects of our
course from the entire gamut of learning provided to the resi-
dent during the semester difficult. Nevertheless since the course
was obligatory, and there were no sociodemographic differences
between participants who were included and those who were
excluded from analysis, we assume that selection bias was
minimal. The course duration of 14 weeks has a limited poten-
tial to affect long-term processes of change in the residents’
health behaviour. However, it is possible that a stronger
emphasis on this goal of the course may yield more profound
results in future courses. Although our study was conducted in
two geographically distinct sites that is representative of resi-
dents from both the central and northern regions of Israel, a
similar course was not delivered in the southern region of the
country, which limits our ability to generalise our results to all
family medicine residents in Israel.

An additional limitation is that the data were based on self-
report. Gathering objective data on whether physicians change
their counselling skills or not was beyond the scope of this
study. In the future, it would be valuable to learn whether physi-
cians proceed to implement the tools acquired during the
course in the clinic, through studying their patients over a
longer term and assessing actual health outcomes. This in turn
would further the development of LM curricula which is of
paramount importance to the health of the population.

Knowledge and attitudes are often high after a course, but the
main issue is if this continues over time. Unfortunately, this was
not in the scope of the current study. We are currently working
on a follow-up study including the entire population of family
medicine residents in Israel, some of which attended our course.
The questionnaire includes queries about knowledge, attitude
and confidence as well as health behaviour. We will perform a
subanalysis of this population to compare the changes over time
within residents who have attended a course.

CONCLUSIONS
This is the first report on a comprehensive LM-specific course
(n=5) intended for family medicine residents in Israel and to
the best of our knowledge in the world. We are currently con-
ducting a nationwide assessment of the feasibility and effective-
ness of this course, but although the results are still pending,
this preliminary study suggest that the course may be beneficial
and should be considered as a potential permanent addition to
the family medicine residency programme. More research is also
needed on how to improve specific attitudes such as optimism.
Improving primary care LM counselling needs to also take into
account a more systematic approach with additional system
changes such as specific reimbursement and designated counsel-
ling time for LM. Furthermore, we suggest considering initiating
LM education as early as during medical school. We recommend
the use of the course’s syllabus which is comprehensive, user
friendly and unique. Although it has its limitations, this course
is a great breakthrough in LM education in this era of chronic
disease epidemics which can be influenced by lifestyle improve-
ment coordinated by family physicians of the future.

Main messages

▸ The majority of primary care physician graduates have
limited abilities to council on lifestyle behaviour change.

▸ A comprehensive lifestyle medicine (LM) syllabus based
course has a positive impact on family medicine residents
LM counselling abilities.

▸ LM course should be considered as a potential addition to
the family medicine residency programme.

Current research questions

▸ Is there an impact of LM course on self-reported knowledge,
attitudes, self-efficacy and health behaviour of family
medicine resident participants?

▸ How do participants in LM syllabus-based course assess its
quality and contribution to their professional training?
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