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AbstrAct
Introduction: Though a career as a clinician-scientist is 
rewarding, few psychiatrists in Israel pursue this career 
choice. The aim of this study was to assess subjective and 
objective outcomes of the first cohort of Israel Society 
for Biological Psychiatry’s unique “Clinician-Scientist 
Gr eenhouse” program, geared towards promoting 
research among early-career psychiatrists. 

Methods: Prior to initiation and after completion of the 
two-year program each participant completed a 23-item 
questionnaire. A mean score (on a 1-10 Likert scale) was 
calculated for each item and means of items in each of the 
five domains (career as a clinician-scientist, submitting 
a research proposal, conducting research, knowledge in 
biological psychiatry and the Clinician-Scientist Greenhouse) 
constructed the mean score for that domain.  Pre-post 
program scores were compared using paired t-tests.

Results: Out of 27 individuals beginning the program, 22 
completed it, and 20 post-program questionnaires were 
filled.  Significant improvements were found in subjective 
reports of competence in submitting a research proposal 
(4.1±1.92 to 6.9±1.67 [p<0.001]), conducting research 
(4.6±2.15 to 6.7±2.02 [p=0.001]) and knowledge in biological 
psychiatry (4.9±2.11 to 6.7±1.61 [p=0.003]). Six months 
following completion of the program, 60% of graduates 
reported submission of at least one original paper to a peer-
reviewed journal and 65% of submissions have already 
been accepted for publication.

Conclusions: Professional societies are a natural arena 
for promoting young psychiatrists’ career development 
as clinician-scientists. The Israel Society for Biological 
Psychiatry’s Clinician-Scientist Greenhouse appears to 
be effective in improving competence in conducting and 
disseminating psychiatric research among early-career 
psychiatrists in Israel. 

Address for Correspondence:   Prof. Shaul Lev-Ran, Lev Hasharon Medical Center, POB 90000, Netanya 42100, Israel   shauli.levran@gmail.com

IntroductIon
Despite unique opportunities for conducting research in 
areas of basic science, clinical research and public health, 
relatively few physicians elect to pursue a research career 
(1).  This is attributed to several challenges faced by 
early-career physicians who wish to develop as clinician-
scientists, such as the duration required for clinical train-
ing, balancing the dual obligations of clinical work and 
research and competition for research funding (2, 3). In 
Israel, additional strains on early-career physicians due to 
the relatively late age of initiating medical education and 
financial restraints further contribute to these challenges. 

As nurturing clinician-scientists is considered key in pro-
moting medical research there have been several attempts 
in various countries attempting to combine education in 
science, medicine and research (4). Nevertheless, these 
have only been partially successful. Several medical schools 
in developed countries, including Israel, offer MD-PhD 
programs. While these programs address this concern, 

The Israel Society for Biological Psychiatry’s 
Clinician-Scientist Greenhouse: Assessment  
of Subjective and Objective Outcomes 
Shaul Lev-Ran, MD,1,2 Yoav Kohn, MD3,4 Hagai Maoz, MD,2,5 and Doron Gothelf, MD2,6 

1 Lev-Hasharon Medical Center, Pardesiya, Israel
2 Sackler Faculty of Medicine, Tel Aviv University, Tel Aviv, Israel
3 Eitanim Psychiatric Hospital, Jerusalem Mental Health Center, Jerusalem, Israel  
4 Hebrew University-Hadassah School of Medicine, Jerusalem, Israel
5 Shalvata Mental Health Center, Hod Hasharon, Israel
6 Sheba Medical Center, Tel Hashomer, Israel



43

Shaul lev-Ran et al.

many still offer clinical foundations first, followed by a 
research doctorate and then clinical clerkships, result-
ing in an eight- or nine-year training period on average 
and research discontinuity (5). Moreover, the structure of 
these programs does not train the clinician in perform-
ing research while conducting a clinically-based lifestyle. 
While residency programs in Israel integrate a period 
of basic research into the core curriculum, these do not 
allow sufficient time for developing core competencies in 
conducting research, and for the most part physicians do 
not proceed to develop their careers as clinician-scientists. 

Building a career as a clinician-scientist requires time, 
funding, effort and mentorship, as well as a structured 
program which allows for developing the competencies 
required. These include experimental design, research 
technique, analysis and interpretation of data, and the effec-
tive communication of results in the form of presentations 
and scientific publications (6). Existing clinician-scientists 
development programs designed by professional societies 
and foundations (for example the American Society of 
Hematology’s national Clinical Research Training Institute, 
the American Academy of Neurology’s Clinical Research 
Training Scholarship in Headache, The American College 
of Surgeons’ Research Fellowship Program) provide exam-
ples of approaches that might promote this workforce, 
though none are available in professional psychiatric 
societies in Israel. 

The Clinician-Scientist Greenhouse program 
(“Hamama”), initiated by the authors under the sponsor-
ship of the Israel Society for Biological Psychiatry (ISBP), 
provides an example for such a program in Israel. Built on 
the foundations of an earlier project sponsored by the same 
professional society (“The Young Leadership Program”), 
the project enrolled early-career psychiatrists in a two-year 
funded program including structured meetings, individual 
mentorship, international networking and providing tutor-
ship in core competencies required for conducting research 
(details below) while continuing clinical work. 

The aim of the current study was to assess outcomes of 
the ISBP’s Clinician-Scientist Greenhouse through explor-
ing: a. subjective changes in participants’ competence in key 
areas associated with conducting research, and b. objective 
reports of submissions and publications in peer-reviewed 
journals following completion of the program. 

Methods
The first cohort of early-career psychiatrists was enrolled 
in the ISBP’s Clinician-Scientist Greenhouse during 

March-May 2016. Enrollment was conducted via emails 
sent directly to all ISBP members, directors of psychiatric 
hospitals and psychiatric departments in general hos-
pitals, directors of psychiatry in each of the four Health 
Maintenance Organizations (HMOs) in Israel, as well 
as through individual contacts. We specified that only 
residents and early-career psychiatrists (up to five years 
post-residency), would be considered for enrollment to 
the program. 

All interested individuals were requested to provide an 
updated CV as well as a letter of intent detailing previous 
experience, career plans and areas of scientific interest. 
Each candidate was interviewed jointly by two of the 
authors and was individually graded for motivation, 
competence and focus. A priori, since a secondary goal 
of the program was to enhance national competence 
in psychiatric research, it was determined that at least 
one candidate from each hospital would be accepted to 
the program. Eventually out of 56 candidates, 27 were 
accepted to the program, which was funded by an edu-
cational grant provided by Janssen Israel, pharmaceutical 
companies of Johnson & Johnson, which had no influence 
on the contents of the program. 

Throughout the program, each participant was assigned 
an individual mentor based on their research interest and 
taking into account geographical constraints. Alongside 
personal mentorship, bi- or tri-monthly meetings were 
held, and included a combination of lectures by experts 
in key areas biological psychiatry (e.g., neuroimaging, 
psychiatric genetics, etc.), workshops in research-related 
topics (e.g., grant writing, statistical analysis, reference 
software, etc.) and work in small groups of up to seven 
participants which included practice of scientific presenta-
tions as well as peer-assisted mentorship in constructing 
a study plan, submission to Institutional Review Boards 
(IRBs), addressing challenges in carrying out the project 
and ultimately writing and submitting a paper based on 
the results to a peer-reviewed journal. Each participant 
in the project took part in two full three-day annual ISBP 
conferences as well as two one-day semi-annual ISBP 
conferences. Participants in the program further attended 
the 2016 World Congress of Psychiatric Genetics which 
was held in Jerusalem. Participants’ involvement in all 
conferences was funded by the ISBP. During each of these 
conferences special sessions were held allowing informal 
discussions between leading international researchers 
hosted in the conferences as plenary lecturers and par-
ticipants in the program. During these sessions, interna-
tional guests shared personal experiences of building their 
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careers as clinician-scientists. In addition, participants 
in the program met with editors of leading psychiatric 
journals, allowing them to learn the “behind the scenes” 
of the peer-review process and the various considerations 
taken into account by scientific editors. All these activities 
were geared towards providing the participants with the 
appropriate knowledge, tools and networking, allowing 
them to take their initial steps as clinician-scientists and 
achieve the goal of submitting an original paper by the 
end of the program. 

Prior to initiating the program and after completion of 
the program, each participant completed a questionnaire 
focusing on career development, competence in construct-
ing a study proposal and carrying out research, subjective 
appraisal of knowledge in biological psychiatry and clarity 
regarding the aspirations of the program. The question-
naire included 23 questions based on a 1-10 Likert scale 
for each question ranging from 1=”definitely do not agree” 
to 10=”fully agree.” Examples include questions such as “I 
feel competent in my ability to combine clinical work and 
scientific research throughout my career in psychiatry,” “I 
am familiar with the process of submission to an IRB” and 
“I know how to work with reference software.” For each 
question, a mean score was calculated, and the means of 
all questions in each domain constructed the mean score 
for each of the five domains (career as a clinician-scientist, 
submitting a research proposal, conducting research, 
knowledge in biological psychiatry and the Clinician-
Scientist Greenhouse program). The study was approved 
by Lev Hasharon Institutional Review Board.

Paired t-tests were conducted in order to compare 
pre- and post-program results. In addition, the authors 
collected information from all participants as to the status 
of their manuscript submissions six months following 
completion of the program. 

results
sAMple
Twenty-seven participants completed the pre-program 
survey and 20 individuals completed both pre-program 
(t1) and post-program (t2) questionnaires. Among those 
starting the program, 15 were men (53.6%) and the mean 
age of all participants, was 34.5±3.5 years, from 16 medi-
cal institutes in Israel (Geha: n=4; Shalvata, Beer-Ness: 
n=3 each; Sheba, Schneider, Hadassah, the Jerusalem 
Mental Health Center: n=2 each; Abarbanel, the Be’er 
Sheva Mental Health Center, Haemek, Leumit HMO, 
Lev-Hasharon, Mazrea, Ramat Hen, Rambam, and Ziv 

Medical Center; n=1 each). Of five individuals who 
dropped out of the program, two travelled abroad for fel-
lowships, one left on maternity leave and two individuals 
left due to challenges balancing their various personal and 
professional commitments. Of all participants starting the 
program, 20 completed the post-program questionnaire 
(two individuals were absent due to personal reasons). 
Of these, five were specialists (i.e., completed residency) 
among whom the mean time since completion of resi-
dency was 2.4 (±1.38) years. Among those completing 
the post-program questionnaire, 12 reported working 
in a psychiatric hospital, seven reported working in a 
general hospital, and one in an HMO clinic. 

Significant improvements were found in four of the 
five domains addressed by the questionnaire. Subjective 
reports of level of competence in constructing a research 
proposal increased from 4.1±1.92 to 6.9±1.67 (p<0.001), 
level of competence in conducting a scientific study 
improved from 4.6±2.15 to 6.7±2.02 (p=0.001), subjective 
appraisal of knowledge in biological psychiatry improved 
from 4.9±2.11 to 6.7±1.61 (p=0.003) and clarity regard-
ing the goals of the program improved from 8.0±1.17 to 
8.9±1.10 (p=0.005). 

Specific improvements in subjective experience of com-
petence regarding conducting research were particularly 
prominent in the following questions: “I know how to 
construct a research proposal” (5.0±2.14 to 7.1±1.67, 
p=0.002); “I am familiar with the process of grant sub-
mission” (2.5±1.58 to 5.5±2.09, p<0.001), “I am familiar 
with the process of submitting an abstract to a scientific 
meeting” (3.9±2.92 to 7.5±2.09, p<0.001); “I know how to 
conduct statistical analyses independently” (3.8±2.73 to 
5.5±2.53, p=0.003); “I know how to work with reference 
software” (4.3±3.30 to 6.9±3.31, p=0.001); “I am com-
petent in writing a scientific paper in English” (5.5±2.72 
to 7.3±1.63, p=0.1). For detailed results of all individual 
items see Table 1. 

Approximately six months following completion of 
the program, 12 out of the 20 participants completing 
the program reported submission of at least one original 
paper to a peer-reviewed journal. Out of 17 original 
papers submitted (some individuals completed more 
than one paper during the project), 11 have already been 
published in peer-reviewed journals. Two participants 
further co-authored one paper each which was published. 
All participants completing the program presented a 
poster in the annual ISBP meeting in Israel, and eight 
individuals reported presenting their study results in 
at least one additional scientific conference in Israel or 
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abroad. It should be noted that several of those completing 
the program continue to work on their research projects 
and are expected to submit their manuscripts in the future. 

dIscussIon 
In this study we explored subjective and objective 
outcomes of the unique Israel Society of Biological 
Psychiatry’s Clinician-Scientist Greenhouse. In addition 
to overall subjective reports of improving in key areas of 
conducting research, six months following completion 
of the program 60% of participants who had completed 
the program reported achieving the program’s goal and 

submitting an original paper to a peer-reviewed journal 
and 65% of these have been accepted for publication. 

The mean overall self-reported levels of competence 
in carrying out research prior to initiation of the pro-
gram were particularly low. This may reflect the limited 
resources allocated to developing clinician-scientists 
throughout medical school and early residency. It further 
emphasizes the need for specialized programs such as the 
ISBP’s Clinician-Scientist Greenhouse to promote this 
career development in a structured manner. Open-text 
feedback provided by participants following completion 
of the program emphasized that in their experience indi-
vidual mentorship played a critical role in the success of 

Table 1. Mean scores of questionnaire filled by participants in the Israel Society of Biological Psychiatry’s clinician-scientist 
greenhouse; t1=prior to initiation of the program, t2=following completion of the program. All items were scored on a 1-10 Likert scale

Item

t1 (mean, 
standard 
deviation)

t2 (mean, 
standard 
deviation)

Change 
(%) t-test

P 
value

Career as a clinician-scientist
I am interested in combining clinical work and research throughout my career in psychiatry 8.8 (1.51) 8.4 (1.46) -4.6% 1.12 0.28

I feel competent in my ability to combine clinical work and scientific research throughout my 
career in psychiatry

7.3 (1.33) 6.4 (2.11) -12.3% 2.16 0.04

Individual mentorship is important for me in order to develop a career as a clinician-scientist 9.1 (1.15) 9.0 (1.45) -1.1% 0.21 0.83

I am familiar with research conducted in biological psychiatry in Israel today 4.3 (1.89) 6.4 (1.85) +48.8% -4.47 < 0.001

Submitting a research proposal
I know how to construct a research proposal 5.0 (2.14) 7.1 (1.67) +42% -3.68 0.002

I am familiar with the process of submission to an IRB 5.2 (2.92) 7.6 (2.14) +46.2 -2.99 0.008

I am familiar with the process of grant submission 2.5 (1.58) 5.5 (2.09) +120% -7.12 < 0.001

I am familiar with the process of submission to a peer-reviewed scientific journal 4.2 (2.82) 6.6 (2.71) +57.1% -4.38 < 0.001

I am familiar with the process of submitting an abstract to a scientific meeting 3.9 (2.92) 7.5 (2.09) +92.3% -5.32 < 0.001

Conducting research
I know how to conduct statistical analyses independently 3.8 (2.73) 5.5 (2.53) +44.7% -2.46 0.03

I know how to use statistical software 3.5 (2.57) 6.0 (3.50) +71.4% -3.95 0.001

I know how to work with reference software 4.3 (3.30) 6.9 (3.31) +60.5% -3.76 0.001

I am competent in critical reading of a scientific paper 6.1 (2.38) 7.7 (1.53) +26.2% -3.14 0.006

I am competent in writing a scientific paper in English 5.5 (2.72) 7.3 (1.63) +32.7% -2.89 0.01

Knowledge in biological psychiatry
I am familiar with the basics of psychiatric genetics 5.2 (2.44) 6.9 (1,80) +32.7% -3.11 0.006

I am familiar with the basics of neuroimaging 5.0 (2.34) 6.4 (2.14) +28% -2.46 0.03

I am familiar with the basics of clinical research in psychiatry 5.5 (2.27) 7.6 (1.38) +38.2% -4.29 <0.001

I am familiar with the basics of psychiatric epidemiology 5.1 (2.18) 7.0 (2.01) +37.3% -2.69 0.02

I am familiar with animal models of psychiatric research 4.4 (2.24) 6.0 (2.09) +36.4% -3.17 0.005

I am familiar with the basics of cognitive research in psychiatry 4.2 (2.31) 6.4 (1.98) +52.4% -3.94 0.001

Clinician-scientist greenhouse 
The goals of the clinician-scientist greenhouse are clear to me 7.7 (1.33) 9.0 (1.27) +16.9% -3.41 0.003

Expectations of me during the clinician-scientist greenhouse are clear to me 8.0 (1.08) 9.0 (1.25) +12.5% -3.33 0.004

I believe the clinician-scientist greenhouse will assist me in developing a career as a clinician-
scientist

8.2 (1.32) 8.3 (1.48) +1.2% -0.18 0.86

I would recommend enlisting in the clinician-scientist greenhouse to a friend 8.3 (1.65) 9.1 (1.02) +9.6% -2.43 0.03
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the program. It has been previously suggested that peer 
support and opportunities to meet fellow trainees at 
similar stages of development are crucial in promoting 
careers as clinician-scientists (7). 

Specific areas in which participants reported particular 
improvement were mostly those associated with practical 
aspects of conducting research, such as constructing and 
submitting research and grant proposals, working with 
appropriate software for conducting statistical analyses 
and referencing, submitting an abstract to a scientific 
conference and writing a scientific paper in English. These 
may be particularly important since although clinician-
scientists generally begin training for a career at an early 
stage, many fall out before achieving an active research 
career (6). Promoting competence in active areas of 
conducting research (as opposed to merely expanding on 
academic scientific education) seem be key in promoting 
active research among young clinicians. 

While several of these indices improved to a good score 
(in the range of 7 out of 10 for competence in submit-
ting a proposal and conducting research), this leaves 
more to strive for. It may indicate the need for longer, 
or more intensive, training programs to further allow 
improvement of these core competencies. Furthermore, 
there may be several moderating factors which increase 
the likelihood of participants’ succeeding in achieving 
the goals of the program, such as having an additional 
on-site mentor, time allotted for research in their respec-
tive institutions, etc., though these were not specifically 
explored in this study. 

Results of this study echo reports by professional 
societies globally which promote the development of 
clinician-scientists. For example, the American Society 
of Hematology established a national Clinical Research 
Training Institute that identifies 20 hematology-related 
fellows or junior faculty annually. These scholars pursue 
a yearlong program that includes being matched with 
both a local and a national mentor, workshops to hone 
proposals, and strong oversight, with financial support 
for conducting research. Outcomes from participants 
demonstrate that scholars go on to have strong publication 
records and subsequent research funding. The majority of 
these scholars have reported a strong identity as clinician-
scientists (6). However, several of these outcomes may 
take years to appear, and therefore it is early to assess 
long-term effects of our program. 

Residents in Israel are required to fulfill six months of 
basic science research during their residency programs. 
While this is formally intended to allow residents to acquire 

the appropriate knowledge and experience for conducting 
research, there are several factors that may limit the attain-
ment of these goals. These include the relatively short time, 
particularly given the lack of previous experience most 
residents have in conducting research; dedicating attention 
during this time to study for residency board exams and 
lack of appropriate mentorship on-site in several institu-
tions, limit the effectiveness of the time allotted for research. 
In addition, in the vast majority of cases, aside from this 
mandatory time-period within residency programs, no 
additional dedicated time is allotted for research during 
residency or thereafter. While in the United States many 
clinician-scientists gain research skills and experience with 
the support of NIH Mentored Career Development Awards, 
both institutional (i.e., K12 or KL2) and individual (i.e., 
K08 or K23), which generally support three to five years of 
75% protected time for mentored research and associated 
costs, there is currently no parallel in Israel which would 
allow allocating the appropriate time for research. This is 
a critical factor that has been repeatedly shown to be key 
in the development of clinician-researchers (6). 

Limitations of this study should be acknowledged. 
First, several of the items were explored via subjective 
appraisal of participants regarding their own competence 
in several areas. Though some of these items, such as pro-
ficiency in areas of biological psychiatry, could potentially 
be examined objectively, this was beyond the scope of 
the current study. In addition, several of the potentially 
moderating factors which may have affected chances of 
achieving the goals of the program were not included in 
our study, and should be explored in future studies. Third, 
in addition to the items included in the questionnaire 
assessing the success of the Greenhouse Program, there 
are several additional items that may have contributed to 
the success or failure of the program from the perspective 
of the participants (e.g., allotted time in their respective 
institutions, on-site vs off-site mentorship, etc.) which 
were not included. Finally, the relatively small sample size 
may have affected results, though this was limited by the 
number of participants in the program. 

The path of the clinician-scientist is a challenging one. 
In addition to combining clinical commitments and the 
demands of a research career, additional responsibilities 
such as teaching and managerial work are commonly 
added to these. At the same time, the career of a clinician-
scientist is also a deeply fulfilling one. We believe that 
if early-career psychiatrists are appropriately prepared 
to rise to those challenges more will pursue this career 
path. We are happy to report that at the time of writ-
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ing these lines, the second cohort of participants have 
begun the Clinician-Scientist Greenhouse program, led 
by one of the initiators of the program and five succes-
sors. Additional programs promoting clinician-scientist 
careers accompanied by further research into moderators 
of success in these programs are required. 
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