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ABSTRACT

BACKGROUND: Antibiotics are a front-line weapon against many infectious 
diseases. However, antibiotic overuse is the key driver of drug resistance. 
Previously published studies have suggested benefits of using peer-to-
peer education, working with group leaders to build trust and maintain 
confidentiality within a quality initiative. We hypothesized that working 
with physicians as a peer group might be beneficial in influencing antibiotic 
prescribing patterns. 

OBJECTIVE: To describe and evaluate a peer group model for an interven-
tion to reduce the volume of antibiotic prescriptions among physicians with 
above average prescribing rates serving an Arab community in northern 
Israel.

METHODS: Primary care physicians in a defined geographic area who 
served Arab communities and had high antibiotic prescribing rates—
defined as above average number of antibiotic prescriptions per office visit 
compared with regional and organizational averages—were recruited for 
the intervention. All other physicians from the same region served as a 
comparison group. The intervention was administered during 2007 and was 
completed in early 2008. Four structured meetings scheduled 2 months 
apart, in which the group explored the issues related to antibiotic overuse, 
included the following topics: adherence to clinical guidelines; the special 
position physicians serving Arab communities hold and the influence it has 
on their practices; pressure due to consumer demands; and suggestions for 
possible strategies to face ethnic sensitivity, mainly because of the special 
ties the physicians have with their communities. T-tests for independent 
samples were used to perform between-group comparisons for each quar-
ter and year of observation from 2006 through 2010, and t-tests for paired 
samples were used to compare pre-intervention with post-intervention 
antibiotic prescribing rates.

RESULTS: In the 2006 pre-intervention period, the antibiotic prescribing 
rates were 0.17 for the peer group (n = 11 physicians) and 0.15 for the com-
parison group (n = 72 physicians, P = 0.279). In 2008 following the interven-
tion, rates were 0.12 and 0.14, respectively (P = 0.396). In the paired t-test 
analysis, rates declined significantly from 2006 to 2008 in the intervention 
group (P < 0.001) but not in the comparison group (P = 0.138). Antibiotic 
prescribing rates remained similar in 2009 and 2010. 

CONCLUSION: In the context of a community with special ethnic and cultural 
characteristics, an intervention relying on peer group techniques was associ-
ated with a modest reduction in the volume of antibiotic prescriptions. 
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Antibiotics are a front-line weapon against many infec-
tious diseases. However, antibiotic overuse is the key 
driver of drug resistance. Paradoxically, this adverse 

phenomenon has resulted from the combination of overuse, 
particularly for minor infections, and underuse because of fail-
ure to complete the treatment course.1,2 Yet, some general prac-
titioners (GPs) do not regard prevention of antibiotic resistance 
as an important priority in their clinical practices.3 Others 
are concerned that not prescribing antibiotics may negatively 
affect clinician-patient relationships.4 It has been suggested 
that perceived patient demand has a significant, independent, 
and clinically relevant effect on antibiotic prescribing5 and that 
patients often overestimate the benefits of antibiotics.6 

Maccabi Healthcare Services (MHS) is the second largest 
health maintenance organization (HMO) in Israel. It provides 
community-based health services to 1.9 million members from 
diverse population sectors throughout the country. Services are 
provided through 5 regions and 150 branches (the local admin-
istrative unit) and are based primarily on self-employed physi-
cians working in solo practices. The population in the northern 
region of the country, where the present study intervention was 
implemented, comprises 50% of Israel’s Arab citizens, who live 
in rural settlements and mixed cities such as Nazareth and are 
entitled to equal health care services under the National Health 
Insurance Law. MHS services to its Arab members in the region 
are provided through the Nazareth branch by self-employed 
physicians, most of them of Arab ethnicity. The Arab society in 
the region is characterized by low socioeconomic status, tight 
family and neighboring relationships, and close community 
relationships (mostly through families) with physicians. These 
characteristics may affect health care delivery.

In 2007, the MHS regional management observed that GPs 
serving the Arab population in the Nazareth area were, in 
general, prescribing antibiotics at higher rates per visit when 
compared with the rest of the northern region and MHS aver-
ages. This observation, coupled with the large variation in 
prescription rates among those physicians, prompted the study 
intervention.

While planning the intervention, our assumptions were as 
follows: (a) antibiotic use is a clinical issue and mostly under 
the physician’s control; (b) Arab physicians, who hold a special 
social position in their communities, are under significant  
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further approval. The peer group consisted of physicians who 
agreed to participate, and no consent forms were required. 

Group Work Structure. The group was organized under the 
leadership of the branch medical director who, as a practicing 
GP, agreed to lead the local quality improvement initiative. 
The entire process was guided by a quality facilitator, who 
was a registered nurse with expertise in quality improvement 
concepts and methodologies. The physicians who agreed to 
participate were committed to work as a group for the purpose 
of improving their clinical performance as individuals and, 
eventually, as a group.

Intervention Meeting Structure and Contents 
Each meeting started with a presentation of antibiotic prescrip-
tion data, including the group’s average and variations among 
individual physicians, followed by an analysis of enablers and 
barriers to change. In order to encourage open and honest 
discussion, individual data were presented by code number 
instead of a name to ensure confidentiality and anonymity; 
participants knew only their own code numbers, enabling 
them to compare themselves with colleagues without being 
identified. Later, an expert in infectious diseases was invited to 
present a talk on issues regarding good practice and antibiotic 
prescribing guidelines.

During the meetings, the following topics were discussed: 
difficulties in implementing antibiotic prescribing guidelines; 
participants’ dilemmas regarding patient-physician relation-
ships in a competitive market; the community’s cultural con-
text, where a “good” physician is one who prescribes antibiotics 
“on demand;” differences in antibiotic prescribing due to high 
rates of infections resulting from external injuries that are 
common in the region;12 and frequent antibiotic prescriptions 
by local dentists. 

Opportunities were also provided to share on issues such 
as dealing with patients’ needs and demands in the context of 
a short clinical encounter; addressing the special role a physi-
cian plays in Arabic society according to social codes related to 
the culture and tradition of respect and honor; and physicians’ 
commitment to their peers and the community. With time, 
the physicians were molded into a tight-knit peer group that 
could determine the program’s targets. As a group, they began 
using the local media to explain the possible harms of antibi-
otic overuse. They also created a telephone network between 
themselves and the MHS regional pharmacist for use as a tool 
to manage their own practices. For example, the following took 
place at a meeting:
•	 The medical director presented the latest data analysis 

revealing group average and individual peer antibiotic pre-
scribing rates. 

•	 The participants discussed how recommendations from 
the previous meeting were implemented and shared their  
experiences regarding these recommendations.

pressure to prescribe antibiotics due to close community ties 
and relationships; and (c) antibiotic use can be changed by 
clarifying and strengthening medical practice in conjunction 
with reducing consumer pressure. These assumptions, along 
with the findings of previously published research regard-
ing the benefits of using peer-to-peer education in working 
with group leaders to build trust and maintain confidentiality 
within quality initiatives,7 led us to postulate that working with 
physicians as a peer group might be beneficial in influencing 
antibiotic prescribing patterns. 

A peer group is defined as a group of equals; a social entity 
consisting of people who are similar in features such as age, 
education, social class, or some other variable.8 Physicians can 
be defined as a “peer group” when they work in similar condi-
tions and care for patients of similar background in the context 
of the same health care system. This group can serve as a plat-
form for quality improvement.9 The project objective was to use 
a peer group model for an intervention to reduce the volume of 
antibiotic prescriptions among physicians with above average 
prescribing rates serving an Arab community. 

■■  Methods
Intervention
In the 3 years preceding the intervention, MHS established an 
infrastructure to promote quality improvement. This system 
has been previously described10,11 and included the training of 
regional and branch multidisciplinary “quality teams” to iden-
tify gaps in performance and conduct interventions to improve 
care. Each regional team was guided by a quality facilitator (a 
coach) who was experienced in quality improvement meth-
ods. The intervention was conducted by MHS in the Nazareth 
District (northern Israel) and was launched in 2007. The first 
3 months were dedicated to preparing the intervention and 
recruiting the participants. Four structured meetings of 4 
hours each and 2 months apart were scheduled and conducted 
until mid-2008. 

Recruitment. Thirteen GPs serving Arab patients (11 male 
Arab physicians and 2 female non-Arab physicians) were 
invited by the branch medical director to participate in the 
group meetings in order to improve antibiotic prescrib-
ing. Eleven (10 males and 1 female) accepted the invitation. 
Inclusion criteria included the following: (a) demonstration of 
higher rates of antibiotic prescribing compared with regional 
and organizational averages, (b) having medium to large 
practice sizes (500-3,000 registered beneficiaries), and (c) will-
ingness to attend the group meetings for the purpose of care 
improvement. In 2008 and 2010, these physicians had 44,375 
and 47,500 MHS patient visits, respectively. Patients, both 
pediatric and adult beneficiaries, were of all ages.

Ethics. The intervention was approved by the MHS Department 
of Quality Management in Healthcare and did not require any 
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•	 The participants discussed antibiotic prescribing issues 
and shared their experiences in handling difficulties aris-
ing when refusing patient demands for treatment with 
antibiotics.

•	 The group discussed whether to prescribe antibiotics before 
receiving throat culture results, while taking the possibility 
of an additional office visit into account.

•	 The participants discussed their frustration when detailed 
explanations on antibiotic prescriptions are needed and the 
patient encounter is short. 

•	 The group discussed the role physicians play in a conserva-
tive community with strong family ties and the social and 
personal status each possesses in his/her own community.

•	 The group formulated a set of recommendations for how to 
achieve an appropriate antibiotic prescribing rate without 
damaging relationships with patients (e.g., maintaining 
telephone contact with the patient after a clinic visit).

•	 The group formulated an agreement in which each member 
committed not to accept “wandering patients” who move 
from one physician to another.

Intervention Evaluation
Comparison Group. All other physicians from the same 
region (n = 72) served as a comparison group. Both groups 
(intervention and comparison) were composed of primary care 
physicians who practiced in similar conditions, such as type 
of practice (solo), location (mixed urban-rural setting), reim-
bursement method (self-employed practitioners), and system 
characteristics (fully computerized medical records). 

Sample Size Calculations. In a priori power calculations, we 
assumed detection of a difference between means (standard 
deviations) of 0.15 (0.05) and 0.13 (0.06) in the intervention 
and comparison groups, respectively. Assuming alpha of 0.05, 
the number of cases needed for 50% power (type 2 error rate of 
50%) was 41 in each group. However, we succeeded in recruit-
ing only 11 physicians for the intervention group.

Data Analysis 
MHS has fully computerized records, including records of phy-
sician visits and pharmaceutical dispensing. Data were gath-
ered from the regional registries using each physician’s identi-
fication code. Monthly rates of antibiotic prescriptions (number 
of prescriptions per visit) were calculated for each primary 
care physician working in the Nazareth region (intervention 
group: 11 physicians participating in the peer group; compari-
son group: 72 nonparticipating physicians). We divided each 
year into 4 quarters and analyzed the 5-year period from 2006 
through 2010. The pre-intervention period was considered to 
be 2006; 2007 and the first 2 quarters of 2008 were considered 
the intervention period (preparation and peer group meetings); 
and the last 2 quarters of 2008, the 4 quarters of 2009, and the 

first 3 quarters of 2010 were considered the post-intervention 
period. T-tests for independent samples were used to compare 
antibiotic prescribing rates between the groups for each time 
period. Paired t-tests were used to compare pre-intervention 
and post-intervention prescribing rates within each of the 2 
study groups. Analyses were performed using SPSS, version 17 
(IBM SPSS, Armonk, NY) and an a priori alpha of 0.05. 

■■  Results 
In the 2006 pre-intervention period, the antibiotic prescribing 
rates were 0.17 for the peer group (n = 11 physicians) and 0.15 
for the comparison group (n = 72 physicians, P = 0.279; Table 1 
and Figure 1). In 2007, rates were 0.14 and 0.13, respectively 
(P = 0.574). In the paired t-test analysis, rates declined signifi-
cantly from 2006 to 2008 in the intervention group (P< 0.001) 
but not in the comparison group (P = 0.138).

■■  Discussion
Research on quality improvement theories has demonstrated 
that most individuals pursue high-quality work as a personal 
value; it is only necessary to supply adequate data and train-
ing to achieve high-quality results. This assertion may be even 
more true in medicine, which tends to attract those with a 
personal commitment to serve.13 The data analysis in the pres-
ent study revealed an association between the implementation 
of the peer group methodology and a modest reduction in the 
volume of antibiotic prescribing rates among the participating 
physicians. Application of this methodology may potentially 
help address issues that result in overuse of antibiotics and 
other drugs in primary care. 

Several factors contributed to the intervention’s success. 
First, implementation of this innovative practice improve-
ment method required organizational commitment by senior  
management, regional and branch leaders, and involvement 
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Year
Intervention 

n = 11
Comparison 

n = 72 P Valueb

2006 	 0.17	 [0.05] 	 0.15	 [0.06] 0.279
2007 	 0.14	 [0.04] 	 0.13	 [0.05] 0.574
2008 	 0.12	 [0.03] 	 0.14	 [0.05] 0.396
2009 	 0.13	 [0.05] 	 0.15	 [0.06] 0.448
2010 	 0.12	 [0.06] 	 0.12	 [0.04] 0.602
Change from 2006 to 2008 0.05 0.01
P value (2006-2008)c < 0.001 0.138
aThe antibiotic prescribing rate was defined as the number of antibiotic prescrip-
tions divided by the total number of physician visits. 
bT-test for independent samples.
cT-test for related samples.
SD = standard deviation. 

TABLE 1 Mean [SD] Antibiotic Prescribing 
Ratesa for Intervention and 
Nonintervention Groups
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of a multidisciplinary team (GP, quality facilitator, pharma-
cist, and infectious disease specialist). Second, creation of an 
atmosphere of trust and collaboration was essential because all 
participating physicians were self-employed and reimbursed 
according to practice size (per capita reimbursement); thus, 
overt or covert competition for patients in the same area could 
have created a potential threat to cooperative group work. This 
atmosphere of trust was promoted in 2 major ways. The first 
was the decision to focus on clinical processes in the meetings 
rather than on placing blame. The second was the anonymous 
displaying of performance levels, which helped to create the 
nonjudgmental environment required for open and honest 
discussions. 

In this atmosphere, the participants were ready to disclose 
difficulties and frustration, such as “being left alone to improve 
performance while not receiving enough support from the ‘sys-
tem,’” or the need for guideline modification in order to adjust 
recommended therapies to meet the clinical needs of patients. 
When trust was created among physicians as a group and espe-
cially between the group and representatives of the “system,” 
physicians were willing to go forward with change. From that 
point on, they developed tools to help each other and to better 
communicate with their patients.

Another crucial element was the support for the local ini-
tiative expressed by MHS central quality management. They 
provided the local organizers with professional supervision 
and guidance throughout using a “quality facilitator” dedicated 
to the project. This facilitation strengthened the ties between 
the local physicians and MHS management to promote change. 
Finally, the peers’ commitment as individuals and as a group 

to make necessary changes was also an important contributor 
to success.

Spooner et al. (2001) investigated the factors that motivated 
British GPs to take part in a quality improvement scheme.13 
Contributing factors included a “desire to improve patient 
care,” retention of “professional autonomy” and “professional 
pride,” and peer pressure. They also suggested that when 
“managerial vision is aligned to professional values, and 
combined with a range of interventions . . . including financial 
incentives,” professional practice can be influenced. Most of 
these factors, excluding financial incentives, played a role in 
our intervention, introduced to achieve physician commitment 
to improved quality of care. 

In the present study setting, cultural factors also played a 
part. Arab physicians and other health care professionals who 
serve Arab communities are unique in the special role they 
play and the social position they enjoy in their communi-
ties. They frequently have family and neighborhood ties with 
their patients. This situation has led physicians to adjust their 
practice to patient demands, sometimes at the expense of dis-
regarding professional treatment guidelines. Creation of a peer 
group provided physicians with the support that they needed 
to practice in a way that was more consistent with their profes-
sional evidence-based values. 

James (2004) describes how he created an environment of 
professional accountability at Intermountain Healthcare (Salt 
Lake City, UT) in which groups of physicians and other profes-
sionals who manage similar patients in similar settings discuss 
best patient care practices.14 Within this setting, profession-
als had access to the medical literature, expert opinions, and  
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credible data showing their own performance and outcomes. 
James states that this approach may be treated as “a redefinition 
of traditional peer review.”14 Our limited intervention supports 
his claim. 

Limitations
First, the intervention we present was initiated on a small 
scale. However, the literature indicates that even limited qual-
ity improvement initiatives adopted by a small group can be 
disseminated and contribute to the creation of an environment 
supporting larger improvement effects.14 We therefore view the 
qualitative results obtained from this intervention as the start-
ing point for further research and policy formation. Second, 
the intervention included physicians who, by agreeing to come 
forward and participate, were already committed to reducing 
their own antibiotic prescribing. Third, because the interven-
tion group was selected on the basis of above average antibiotic 
prescribing rates, the study outcomes may be partially attribut-
able to regression to the mean.

■■  Conclusion
A peer group technique encouraged open dialogue within a 
group of independent primary care physicians and between the 
group and the health care system. This activity was associated 
with a modest reduction in antibiotic prescribing rates. 
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