
Understanding physician prescription behaviors: a systematic review and 
meta-analysis of macro, meso, and micro-level influences
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A B S T R A C T

Background: Prescription is a complex act that reflects the physician’s expertise and authority. While some factors 
affecting prescription decisions have been studied, empirical findings often conflict, leaving our understanding of 
prescription behaviors limited and fragmented.
Objective: To assess the factors influencing physicians’ drug prescribing habits by applying Strong Structuration 
Theory. Factors are categorized at: physician, practice, patient, industry, and system level.
Methods: Pubmed, Scopus, and ISI Web of Science were searched from inception to June 2025. Peer-reviewed 
studies were included if they were published in English, empirical, and assessed at least one factor influencing 
physicians’ prescribing behaviors. Studies reporting the effect of covariates on prescriptions using Odds Ratios 
were included in the meta-analysis.
Results: 146 studies were selected for the review. At the macro-level, physicians were more likely to prescribe 
after being exposed to marketing activities by pharmaceutical industries, and for privately insured patients. 
Meso-level factors, such as practice ownership and setting, showed conflicting results, with no significant effect 
observed in the meta-analysis. Micro-level influences were the most prevalent in literature. Patient requests had a 
significant positive effect on prescriptions. Physician-level influences were inconsistent across most variables, 
except gender, where male physicians were more likely to prescribe. This effect was not confirmed by the meta- 
analysis, which showed heterogeneity across studies.
Conclusion: This study highlights the complexity of prescribing behaviors and the challenges in designing 
effective micro-level policies. Policymakers should therefore consider the multiple influences on prescribing to 
design targeted interventions that promote high-quality prescribing practices.

Research in context

1) What is already known about the topic?

The factors influencing prescription practices have been widely 
explored in the literature.

Factors analyzed in published studies include physicians’ char
acteristics such as gender and age, other factors such as workload, 
peer influences, and professional norms. Additionally, studies 
have also focused on patient-physician relationships and phar
maceutical marketing strategies.

(2) What does this study add to the literature?

This study contributes to the literature in two different ways. First, 
it synthesizes the copious literature on the factors influencing 
prescription behaviors into macro, meso, and micro levels. Sec
ondly, the study tries to translate its findings into practical rec
ommendations, identifying the key factors that policymakers 
should consider when formulating policies for physicians.

(3) What are the policy implications?

The review synthesizes macro, meso, and micro-level influences of 
physician behaviors. First, policymakers must move beyond one- 
size-fits-all approaches and design multifaceted, context-specific 
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interventions considering also the interplay between the multi
layer influences. Additionally, interventions should be tailored to 
local contexts, whether by focusing on specific physician groups 
(e.g., primary care physicians) or medication types (e.g., antibi
otics versus antiretrovirals). Lastly, policies should always be 
monitored and evaluated to ensure long-term effectiveness and to 
allow for adjustments over time if needed.

1. Background

1.1. Defining prescription

In recent years, drug consumption has increased uniformly across all 
countries. This rise is attributed to an aging population, the chronic 
nature of many once-untreatable diseases, and the introduction of 
increasingly innovative drugs [1]. Consequently, the sustainability of 
the healthcare systems is now challenged also by higher drug expendi
tures. Traditionally, physicians serve as key gatekeepers to access 
medicines, and numerous policies aimed at curbing and optimizing 
prescribing practices have been introduced at the physician level. 
However, pharmaceutical prescribing extends beyond merely writing a 
prescription; it is a complex social and symbolic act that reflects the 
physician’s care and acknowledgment of patient concerns [2,3]. Writing 
a prescription symbolizes the physician’s attempt to address patient 
needs tangibly [4], and the transition from patient consultation to 
practical treatment. Furthermore, prescribing is essential to the physi
cian’s role, perceived as a critical response not only to patient needs but 
also to the inherent uncertainties surrounding diagnosis and treatment 
options [2]. This dual role underscores the complexity of prescribing, as 
it functions both as a medical decision and a communication strategy for 
managing patient expectations and clinical uncertainties. The factors 
influencing prescription practices have been largely explored in the 
literature. A complex interplay of individual, organizational, and insti
tutional factors shape the decision-making process behind prescriptions. 
Among these, physician characteristics such as gender and age have 
received considerable attention, although with conflicting results [5–9]. 
Other factors, such as workflow pressures and time constraints, may also 
affect prescribing and the thoroughness with which treatment options 
are considered [10]. Additionally, patient expectations and pressures 
have been shown to influence physician practices at both hospital [11] 
and primary care levels [12,13]. Over the past years, physician pre
scription practices have gained increased attention within the academic 
community, with a growing number of articles published on the topic, 
ranging from qualitative to quantitative studies. While qualitative 
studies are informative, they may not fully capture the relative impor
tance of various factors influencing prescribing decisions. Quantitative 
studies, employing a variety of data sources and methodologies - 
including retrospective record studies, questionnaires, and experimental 
designs – offer more structured insights. However, there remains a need 
to systematize the evidence, as existing quantitative studies often pre
sent conflicting results and frequently fail to address all the factors that 
may influence prescribers’ decisions.

1.2. Strong structuration theory

We use Strong Structuration Theory (SST) as proposed by Stones 
[14] to understand the interplay of factors influencing physicians’ 
decision-making processes regarding drug prescription. Stone’s SST 
builds on Gidden’s Structuration Theory (ST) [15] to explore its 
empirical application. SST is primarily used to explore the relationship 
between individuals (agents) and social structures and is particularly 
relevant to understanding how people’s actions (agency) and the 
broader social systems (structure) interact in a dynamic and mutually 
influencing way. The key development in SST is the introduction of the 
ontology in situ, rather than the ontology in general of ST [16]. This 

serves as an intermediary analytical layer, bridging the gap between 
high-level theoretical constructs and concrete empirical observations, to 
understand how individuals and structures interact. SST introduces a 
more detailed understanding of how structures (e.g., social, economic, 
political, organizational) enable and constrain human action, suggesting 
that people, as agents, are not only influenced by these structures but 
also contribute to shaping and reshaping them through their actions. 
The key idea in SST is that structures are simultaneously enabling and 
constraining in a dynamic, recursive relationship with agents. SST in
corporates different levels of analysis to examine the influences of 
structures on individual behavior. Indeed, this framework allows re
searchers to examine interactions across macro (large-scale societal 
structures), meso (organizational structures), and micro (individual ac
tions) levels within networks, focusing on the dynamic interplay be
tween agency (human action) and structure.

Structures are defined as the rules and resources that shape social 
systems and are reproduced through recurrent social practices. Stones 
proposes a quadripartite framework of structure, which consists of 
external structures as conditions of action, internal structures (how and 
what individuals know), active agency (where agents draw on their in
ternal structures), and outcomes (in which external and internal struc
tures are reproduced or altered) [14,16,17].

External structures constitute both acknowledged and unacknowl
edged conditions of action, such as social and professional norms, mores, 
laws, policies, and standards. These conditions may either enable or 
constrain the agent’s action. External structures are subsequently 
internalized by individuals as knowledge, experience, morals, and pat
terns of behavior, becoming internal structures. Internal structures are 
divided into “conjecturally specific internal structures” (gained over 
time) and “general-disposition structures” (something that the agent 
draws on without thinking).

In the healthcare field, Stone’s work has been influential in two 
distinct ways. One stream focuses on analyzing transformations in 
health systems and healthcare delivery, particularly examining the 
integration of technology [18–20] and policy changes [21]. The other, 
though younger and not yet fully developed, explores how individuals’ 
social practices inform decision-making processes [22–24]. The latter 
includes an examination of how healthcare practices are influenced by 
both the organizational and individual physicians’ actions. With a focus 
on physicians, SST conceptualized the role of external structures (i.e., 
macro-level factors and meso‑level factors) and their interplay with the 
internal subjective experiences, which enable or constrain physicians’ 
actions. In the context of the healthcare system, the macro-level refers to 
social systems (e.g., institutions), the micro-level refers to individuals (e. 
g., physicians) [25], and the meso‑level refers to “the institutions and 
establishments that individuals interact with on a regular basis” [26]. 
External structures influence physicians at both the macro level (i.e., 
system or industry influences) and the meso‑level (i.e., practice char
acteristics). Internal structures at the micro level are divided into 
conjecturally specific structures, which can be represented by 
patient-physician interactions, and general-dispositional structures, 
which include physician-level characteristics such as gender, age, 
experience, and workload.

This work aims to identify the factors influencing physicians’ pre
scribing behaviors across the macro, meso, and micro levels, exploring 
how the structures at each level shape these behaviors.

2. Method

2.1. Search strategy and selection criteria

The review was conducted following the Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [27]. 
We systematically searched Pubmed, Scopus, and ISI Web of Science 
from inception to June 2025. The search terms were slightly modified 
for each database and included (prescri* W/1 behavio*) OR (prescri* 
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W/1 pattern*) OR (prescri* W/1 practice*) OR (prescri* W/1 decisio*) 
AND (health*) AND ("practitioner*" OR "physician*" OR "doctor*" OR 
"specialist" OR "professional" OR "clinician"). The full string, adapted for 
different databases, is reported in Supporting Information 1 Table 1.

After removing duplicates, two authors (GM and FF) independently 
screened 9.336 articles. Studies were included for title and abstract 
screening according to the following criteria: 

• The study must be in English and published in peer-reviewed 
journals.

• The study must be empirical and assess at least one factor affecting 
the prescription of physicians.

Studies reporting the effect of covariates on prescriptions using Odds 
Ratios (ORs) were included in a meta-analysis. The results of these 
studies were aggregated and analyzed according to the following spec
ified categories: physician, practice, industry, system, and patient in
fluences. The search process is summarized in the PRISMA flowchart 
reported in Supporting Information 1 Fig. 1.

2.2. Data extraction and quality appraisal

Data extraction was performed by a single reviewer (GM) using a 
standardized checklist in Microsoft Excel, following agreement on the 
data items to be extracted with the other co-authors. The information 
extracted included, but was not limited to, the following details: author, 
year of publication, country of study, study subjects, drugs of interest, 
study design, outcome(s) of interest and their definitions, variables 
assessed, and whether an effect on prescription was observed. For 
studies where an effect was detected, the direction of the effect was also 
recorded. The quality and completeness of the extracted data were su
pervised by an additional author (FF).

After data extraction, the quality of the included studies was 
appraised using the Joanna Briggs Institute instrument [28] with one 
author (GM) leading the assessment to ensure consistency and another 
author (FF) contributing to resolve any uncertainties through discussion. 
The results of the appraisal is reported in Supporting Information 1 
Table 1. Importantly, the quality assessment was not used to exclude 
studies; rather, it served to identify and report heterogeneity in study 
quality, including aspects of study design, methodology, and reporting.

2.3. Statistical analysis

Studies reporting ORs as measures of association were included in 
the meta-analysis. ORs were used as the measure of effect size. We used 
STATA 17 to run the meta-analysis between prescription and selected 
covariates. Due to the heterogeneity of variables such as age and spe
cialty, it was not possible to include all covariates in the analysis. We 
included the following variables: gender, practice setting (urban/rural), 
practice ownership (private/public) and practice type (group/solo). Of 
the 148 articles included in the review, 38 were eligible for the meta- 
analysis. Studies were summarized using tables and forest plots to 

illustrate study-specific and overall effect sizes. Studies were also 
checked for heterogeneity using the I2 statistical test, with 75 %, 50 %, 
and 25 % referring to high, moderate, and low heterogeneity respec
tively [29]. Due to significant heterogeneity detected, a meta-analysis 
using a random effects model was conducted to estimate the pooled 
effect size with a 95 % confidence interval (CI). In the random effects 
model each study is assigned a weight that is reciprocal of its variance, 
including both within-study variance and the estimated between-study 
variance. Overall, pooled ORs represent the overall association be
tween prescription and selected covariates, reporting individual effects 
for all covariates included in the analysis. τ2 is computed to quantify the 
between-study variance, reflecting the extent of heterogeneity across the 
studies. Publication bias was assessed both visually, using a funnel plot, 
and statistically, using Egger’s test [30]. Subgroup analysis was per
formed when at least ten studies in a meta-analysis were available for 
each variable modeled [31]. Subgroups were the following: practice 
location, practice structure, practice ownership, and physician gender.

3. Results

3.1. Description of the articles

A total of 146 articles were included in the review. Supporting in
formation 2, Table 1 reports the details of all included studies and the 
reference list of articles included. In this section, we first describe the 
characteristics of the included studies, followed by an analysis of the 
emerging characteristics from the literature. We then categorize the 
influences on physicians into the following levels: industry (macro- 
level); system (macro-level); practice (meso‑level); patient (micro- 
level); and physician (micro-level).

Table 1 summarizes the factors identified for the different continents. 
Of all studies included, 8 were published before the 2000s, 31 (21 %) 
were published between 2001 and 2010, 56 were published between 
2011 and 2020 (38 %), and 53 (36 %) from 2021 onward. The majority 
of the studies were set in North America (38 %), followed by Europe (28 
%) and Asia (23 %). The drugs analyzed in each study were categorized 
according to the ATC classification, where the active substances are 
divided into different groups depending on the organ or system on which 
they act and their therapeutic, pharmacological, and chemical proper
ties [32]. When studies did not focus on a specific drug but included all 
prescription drugs, we classified them as “No specific drugs”. The most 
represented class was antimicrobial drugs with 41 studies (28 %), fol
lowed by nervous system drugs with 35 (24 %), while 33 (23 %) studies 
did not focus on a specific type of drug. Differences were present in drugs 
analyzed across different continents. Antimicrobials were the primary 
focus of articles in Europe. Nervous system drugs were the 
second-analyzed drug in Europe and the most analyzed in North 
American studies, especially focusing on opioids. Regarding the type of 
outcome investigated, most of the papers focused on prescription (83 
%), whereas others focused on appropriate prescription (10 %), high 
prescription (5 %), and inappropriate prescription (2 %). Of all 
macro-level factors, industry-related factors were the most analyzed 

Table 1 
Summary characteristics of included studies. *For the factors identified, studies can be categorized into more than one factor depending on the different influences 
analyzed. Therefore, the total number of studies exceeds the number of studies included in the review (148).

Factor Europe Oceania Asia North America South America Africa More than one continent Total

Micro ​ ​ ​ ​ ​ ​ ​ 118
Physician related factors 31 5 22 37 3 4 1 103
Patient-related factors 5 1 3 4 – 1 1 15

Meso ​ ​ ​ ​ ​ ​ ​ 57
Practice related factors 23 3 10 20 – – 1 57

Macro ​ ​ ​ ​ ​ ​ ​ 32
Industry related factors 1 – 8 10 – – – 19
System related factors 2 – 2 7 – – – 11

Total 62 9 45 78 3 5 3 *205
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through the studies selected with 19 papers, followed by system-related 
factors with 11 studies. Meso-level factors, such as practice-level in
fluences, were analyzed in 57 articles. At the micro-level, the most 
analyzed characteristics were at the physician level with 103 studies, 
whereas patient-related factors were analyzed in 15 studies. To facilitate 
reading, all physicians working in primary care (including village doc
tors, primary care physicians, and general practitioners) were grouped 
under the term Primary Care Physicians (PCPs), while those with a 
specialization were categorized as specialists. If the study did not 
distinguish between PCPs and specialists, they were collectively referred 
to as "physicians". Of the included studies, 44 % focused on PCPs, 41 % 
on physicians and 15 % on specialists.

3.2. Macro

3.2.1. Industry-related factors
Industry-related factors were examined in 19 out of the 148 studies 

included in the review. All marketing activities conducted by pharma
ceutical companies targeting physicians were categorized as “marketing 
activities”. This category includes sales representative visits to doctor’s 
office, as well as other promotional activities such as gifts, free atten
dance at conferences, and paid trips. In 17 of the 19 studies, a correlation 
was found between such activities and prescribing practices, with phy
sicians being more likely to prescribe after being exposed to marketing.

3.2.1.1. System-related factors. System-related factors were analyzed in 
11 studies, which tested the correlation between the type of insurance 
and prescription practices. Physicians were found to be more likely to 
prescribe to patients with private insurance in 36.4 % of the studies.

3.3. Meso

3.3.1. Practice related factors
Practice-related factors were examined in 57 of the 148 selected 

articles. The most frequently recurring factors included practice setting 
(rural versus urban), practice structure (solo versus group), practice type 
(e.g., academic or teaching), and practice ownership (public versus 
private). Practice setting was investigated in 24 studies (42 %) and 
found to be associated with prescription practices in 12 (50 %). In these 
12 studies, physicians in urban or metropolitan areas were more likely to 
prescribe, with 50 % showing this association. Fewer studies (n = 4) 
found that physicians in rural practices were more likely to prescribe.

Physicians in solo practices were more likely to prescribe, as indi
cated by 5 articles reporting increased prescription rates. Findings for 
group practices were mixed, with one study indicating a higher likeli
hood of high prescribing and another suggesting a higher likelihood of 
inappropriate prescriptions. Eight of the ten studies examining practice 
ownership found an association with prescribing. Four of these studies 
reported that physicians in private practices were more likely to pre
scribe than those in public practices, though this trend was inconsistent. 
Three studies found that physicians in private practice were less likely to 
prescribe.Table 2

We conducted the meta-analysis for practice settings using rural as 
the reference group, for practice structure using solo as the reference 
group, and for practice ownership using public as a reference. The re
sults indicated that no significant effect was detected for any of the three 
factors. Forest plots for practice location, practice structure, and practice 
ownership are provided in Fig. 1.

The individual results from the meta-analyses are as follows: (a) the 
practice location analysis showed no statistically significant association, 
with a pooled OR of 1.06 across the 14 studies. Substantial heterogeneity 
was indicated by an I2 value of 79.01 % confirmed by a τ² value of 0.70; 
(b) the practice structure analysis reported a pooled OR of 1.09, 
revealing no significant difference between group and solo practices, 
with moderate heterogeneity ( I2 = 69.58 %, τ² = 0.16); and (c) the 
practice ownership analysis suggested a higher likelihood of prescribing 
in private practices (OR 1.27), although this was not statistically sig
nificant (95 % CI: 0.83 to 1.95). High heterogeneity was observed, with 

Fig. 1. Forest plot illustrating the pooled effect sizes for practice location on prescriptions (top left), practice structure (top right), and practice ownership (bottom) 
along with the corresponding confidence intervals and weights assigned to individual studies.
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an I2 value of 89.97 %. Publication bias was also assessed and found to 
be high across all variables, as shown in Supporting information1 Fig. 2.

3.3.2. Patient-related factors
Patient-related factors were investigated in 15 articles. The majority 

of studies found that physicians were more likely to prescribe when 
patients requested medication. Four studies suggested that physicians 
were more likely to prescribe when they perceived patients expected a 
prescription. In contrast, one study reported that physicians were more 
likely to prescribe when patients did not request a prescription. Table 3
summarizes the findings related to patient-related factors.

Physician-related factors were examined in 103 studies. Among the 
identified variables, gender was the most frequently analyzed, followed 
by age, specialty, work experience, and workload. Table 4 summarizes 
the findings of the studies on these variables.

For gender, 43 % of studies reported a significant association, with 
conflicting results. In 55 % of the studies reporting an effect, male 
physicians were found to be more likely to prescribe, while 10 % of 
studies indicated that male physicians were more likely to be high 
prescribers, and 3 % reported they were more likely to prescribe inap
propriately. Another 10 % of studies found that male physicians were 
less likely to prescribe inappropriately instead. The gender variable was 
also assessed in relation to the type of physician. Of 69 studies, 23 (33 %) 
included both specialists and PCPs, 38 (55 %) focused on PCPs, and only 
8 (12 %) examined specialists. Four studies reported an effect for the 
specialist group, while the remaining four showed no effect. For PCPs, 
the results were similarly balanced, with 55 % of studies reporting an 
effect of gender on prescribing and 45 % finding no association.

Age was analyzed in 52 % of the included studies, with 28 (52 %) 
reporting some form of significant association, either positive or nega
tive. The study results exhibited significant variation in the thresholds 
used to define the age groups under analysis, making comparisons 
challenging.

Regarding prescriber specialty, an association was found in 79 % of 
the studies that included this variable. PCPs were found to be more likely 
to prescribe compared to specialists in 47 % of included studies, and less 
likely in the remaining 23 %. Additionally, PCPs were found to be more 
likely to prescribe appropriately in 10 % of the studies. In 63 % of 
studies, work experience was found to be a significant factor influencing 
prescription behaviors, but the overall findings for this variable remain 
fragmented. A larger portion of studies (23 %) indicated that more 
experienced physicians were more likely to prescribe, while others re
ported the opposite (14 %). Additionally, when considering physicians 
with less than two years of experience as less experienced, the per
centage rises to 18 %. Other factors, such as workload, education, and 
role, also demonstrated varying degrees of influence on prescribing 
behaviors. For instance, physicians with a higher patient workload were 
more likely to prescribe (n = 5), while those with advanced education 
were more likely to prescribe appropriately (n = 2).

Gender was also analyzed through meta-analysis using males as the 
reference group, with the results presented in Fig. 2. The meta-analysis 
revealed significant variability across studies, with some reporting 
strong effects while others showed no significant association. Although 
individual studies reported associations, the overall pooled effect size 
was close to 1.0, indicating no significant relationship between gender 
and prescription when all data were combined. The high heterogeneity 
(I² = 90.18 %) suggested substantial inconsistency between studies, 
possibly due to differences in study design, populations, methodologies, 
or the drug under investigation. Overall, the results are inconclusive. 
Publication bias was assessed using a funnel plot and Egger’s test, both 
of which revealed a high prevalence of bias, as shown in Supporting 
Information 1 Figure 3. Subgroup analysis for medication drug type was 
also performed. There was no significant difference for antimicrobial 
drugs (OR 1.069; 95 % C.I 0.98 to 1.16) although with moderate het
erogeneity (I2=57.51, τ² = 0.01). No significant differences were 
observed in the prescribing of cardiovascular or antineoplastic drugs. 

Table 2 
Variables identified from the practice-related factors. The second column shows 
the number of studies that reported a statistically significant correlation, with 
the total number of studies analyzing the variable of interest shown in 
parentheses.

Factor N. of studies with 
significant correlation* 
(Total included studies)

Studies reported effect

Practice Setting 10 (22) Physicians in rural practices were 
more likely to prescribe (n = 4), 
to prescribe appropriately (n =
1), or be high prescribers (n = 1)
Physicians in urban (n = 4) or 
metropolitan (n = 2) practices 
were more likely to prescribe

Solo/Group 
Practice

8 (15) Physicians in solo practices were 
more likely to prescribe (n = 5)
Physicians in group practices 
were less likely to prescribe 
appropriately (n = 1), prescribe 
(n = 1) or be high prescribers (n 
= 1)

Practice Type 7 (15) Physicians in academic practices 
were more likely to be high 
prescribers (n = 1) or to prescribe 
(n = 1)
Physicians in Hospital practices 
were more likely to prescribe (n 
= 3)
Physicians in training practices 
were more likely to prescribe (n 
= 1)

Public/Private 
Practice

8 (10) Physicians in private practices 
were more likely to prescribe (n 
= 4) or to be high prescribers (n 
= 1) or less likely to prescribe (n 
= 3)

Practice Region 9 (15) Not reported due to the large 
number of different countries.

Practice Size 4 (8) Physicians in bigger practices 
were more likely to prescribe (n 
= 1)
Physicians in smaller practices 
were more likely to prescribe (n 
= 2) or prescribe inappropriately 
(n = 1)

Workload 4 (6) Physicians in practices with 
higher workloads were more 
likely to prescribe (n = 4)

Deprivation Index 3 (4) Physicians in practices located in 
deprived areas were less likely to 
prescribe (n = 1) or more likely 
to prescribe (n = 2)

Percentage of 
phone 
consultations

2 (2) Physicians with low percentage 
of prescriptions over the phone 
were more likely to be high 
prescribers
Physicians in practices with high 
percentage of phone 
consultations were more likely to 
prescribe (n = 1)

Income 1 (2) Physicians in practices located in 
lower-income places were less 
likely to prescribe (n = 1)

N. consultations/ 
patient

0 (1) ​

Number of FTE 
GPs

1 (1) Physicians in practices with more 
FTE GPs were more likely to 
prescribe (n = 1)

Operation days per 
week

0 (1) ​

Gender 1 (1) All-female practices were less 
likely to be high prescribers (n =
1)

Practice Specialty 1 (1) ​
Practice revenue 

sources
0 (1) ​
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Women were 9 % more likely to prescribe hormonal therapies than men 
(95 % CI: 1.048–1.128; I² = 0.00; τ² = 0.00), although this estimate was 
based on only four studies. In contrast, women were 31 % less likely to 
prescribe nervous system drugs compared to men (95 % CI: 
0.508–0.943), with substantial heterogeneity across studies (I² = 86.18; 
τ² = 0.158).

4. Discussion

This review used the SST theoretical framework to identify and 
examine factors that influence agents (physicians) prescribing behaviors 
across the three levels: macro, meso, and micro. It also examined how 

those behaviors are shaped (or not) by the structures at each level.
We identify external structures to be categorized into macro-level 

influences, which include system and industry-related factors, and 
meso‑level influences, which encompass practice-related factors. Micro- 
level influences were identified in patient and physician-related factors. 
Retrieved literature on external structures at the macro-level is less 
extensive compared to that at the meso‑level. At the system level, the 
most frequent variable was the type of insurance held by patients. The 
findings are mixed, with only half of the studies reporting a significant 
increase in prescriptions for patients with private insurance. Notably, 
half of such studies were based in the United States (US), where the 
influence of private insurance markets is well-documented [33]. In the 

Fig. 2. Forest plot illustrating the pooled effect sizes for gender on prescriptions, along with the corresponding confidence intervals and weights assigned to in
dividual studies.
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US healthcare system, insurance plans often dictate the treatments 
covered, and physicians may adjust their practices accordingly. Addi
tionally, private insurance may cover a broader range of medications, 
which could explain the observed differences in prescription patterns 
[34]. Industry-related influences are well-established in the literature, 
with a positive association between marketing activities and prescrip
tion behaviors, as extensively discussed in previous works [35]. The 
predominantly public nature of some European healthcare systems and 
the presence of highly regulated commercial codes of conduct regulating 
interactions between companies and healthcare professionals may in
fluence prescription patterns differently, offering a contrast to the pri
vate U.S. system and partly explaining the observed heterogeneity 
between the two contexts.

Meso-level factors were addressed in 39 % of the articles, reflecting a 
growing interest in this level, although not yet developed as fully as the 
micro-level. Practice setting, structure, and ownership emerged as the 
most frequently investigated aspects, but overall, a lack of consensus 
was observed in the literature. These findings were confirmed by the 
meta-analysis, which revealed no overall effect and highlighted the 
heterogeneity between studies. Only practice ownership emerged as a 
potential factor influencing prescribing behavior, even though not sta
tistically significant. Although not significant, physicians employed in 
private practices were found to be 27 % more likely to prescribe in the 
meta-analysis , which may be explained by the fact that privately 
employed physicians may not be as influenced by the organizational 
culture and may feel less committed to, or identify less with, the formal 
positions of their institutions [36]. Current literature on meso‑level 
factors remains incomplete, as numerous other variables—such as 
organizational culture, administrative support, team dynamics, and 
peer-to-peer interactions—remain relatively underexplored.

Shifting the focus to the internal structures influencing the agent, we 
examined micro-level factors specific to both the physician and the pa
tient. In our work, we argue that prescribing is a multifactorial act that 
extends beyond the purely medical act; it is deeply embedded in the 
social role of the physician. The prescription serves as a means of 
acknowledgment that the patient’s concerns are recognized and 
addressed. Thus, the act of prescribing reinforces the trust and rela
tionship between the patient and the physician [2,3]. As discussed in 
previous work [20], structures not only exert pressure on the agency, but 
micro-level interactions between patients and physicians also directly 
impact the agent. We observe a significant association between patient 
influences and prescribing practices, alongside an overall lack of 
consensus regarding physician-related factors. Despite the growing body 
of evidence on physician-related influences, the findings remain incon
clusive, even for some of the most frequently analyzed factors. We find 
that male physicians are generally more likely to prescribe, but the re
sults regarding prescription appropriateness are conflicting. The 
increased prescribing among male physicians may be attributed to dif
ferences in practice styles, as female physicians are reported to adopt a 
more patient-centered approach, characterized by longer consultations 
and greater adherence to clinical guidelines [37,38]. No consensus was 
reached regarding the influence of age and experience on prescribing 

behaviors, with some studies indicating that older and more experienced 
physicians are more likely to prescribe. This could be linked to increased 
confidence in patient management and enhanced self-efficacy as phy
sicians age and gain experience [39]. On the other hand, some studies 
found that younger physicians are more likely to prescribe. Previous 
research suggests that younger, and therefore less experienced, physi
cians are associated with improved quality of care and are more likely to 
adhere to established treatment standards [40]. Results regarding spe
cialty revealed greater consistency across studies, with PCPs being more 
likely to prescribe.

SST provided a comprehensive, multi-level framework that facili
tates an extensive examination of the interplay between structure and 
agency. With its layered approach encompassing the macro, meso, and 
micro levels, this framework illustrates the recursive relationship be
tween the physicians and the structures that surround them. Physicians, 
as agents, are not passive; their practices are both shaped by and 
contribute to the structures in which they operate. Systemic influences, 
such as healthcare policies and decisions or industry-related activities, 
impact physicians’ behaviors in the process to make them subject to 
evolving practices. Similarly, interactions with patients at the micro- 
level directly influence practices, while agents themselves play an 
active role in reinforcing or altering these structures. SST is a compre
hensive framework that helps explain the complexity of prescribing, 
showing how physicians operate within a variety of interconnected el
ements at different levels and can be usefully applied to other healthcare 
issues such implementation of e-health technologies or public health 
programs (e.g., vaccination, antibiotic stewardship programs). This 
complexity also reflects the challenges of translating good practice into 
real-life applications. Indeed, the assumption of the intercorrelation 
between agency and structure presents challenges in identifying a clear 
causal relationship with the agent’s practices. Consequently, policy
makers may struggle to prioritize where interventions are most needed 
and effective, potentially becoming overwhelmed by the need to ac
count for all structural influences. Interventions designed to address 
specific issues may have unintended consequences or be effective only in 
specific contexts. Context refers to country-specific factors such as the 
governance model, healthcare financing system, and reimbursement 
mechanisms, and also to broader systems-level elements like social and 
cultural norms and values. In our review, 39 % of the included studies 
were based in North America, with the majority in the US, where the 
healthcare system is market-driven, primarily private, and characterized 
by a significant role for private insurance providers alongside govern
ment programs. The remaining 28 % of studies were conducted in 
Europe, where healthcare systems vary but are generally characterized 
by publicly funded models with universal coverage, such as the National 
Health Service (NHS) in the UK or the single-payer system in countries 
like France and Sweden, where the government plays a central role. 
Other macro-level factors that directly target micro-level agents, such as 
physician remuneration systems, must be considered. Fee-for-service 
models are more common in systems dominated by private insurance 
and incentivize physicians to increase the volume of services provided, 
which can lead to overprescribing or the selection of more expensive 

Table 3 
Variables identified from the patient related factors. The second column shows the number of studies that reported a statistically significant correlation, with the total 
number of studies analyzing the variable of interest shown in parentheses. Physician related factors.

Factor N. of studies with significant correlation* (Total included 
studies)

Studies reported effect

Patient 
expectation

4 (8) Physicians were more likely to prescribe when patients expected a prescription (n = 4)

Patient request 6 (6) Physicians were more likely to prescribe when patients requested a prescription (n = 4)
Physicians were more likely to prescribe inappropriately when patients didn’t request a 
prescription (n = 1)
Physicians were more likely to prescribe when patients didn’t request a prescription (n = 1)

Legal expectation 1 (1) Physicians were more likely to prescribe when patients legally expected a prescription (n = 1)
Patient pressure 0 (2) ​
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Table 4 
Variables identified from the physician-related factors. The second column 
shows the number of studies that reported a statistically significant correlation, 
with the total number of studies analyzing the variable of interest shown in 
parentheses.

Factor N. of studies with 
significant correlation* 
(Total included studies)

Studies reported effect

Gender 31 (71) Male physicians were more likely to 
prescribe (n = 18), be high 
prescribers (n = 3) or prescribe 
inappropriately (n = 1), or prescribe 
appropriately (n = 3)
Female physicians were more likely 
to prescribe (n = 3)
Female physicians were more likely 
to prescribe renin–angiotensin drugs 
but less likely to prescribe antibiotics 
(n = 1)
Male physicians were more likely to 
prescribe anti neuropathic pain 
drugs but less likely to prescribe 
SySADOA (n = 1)
Female physicians were more likely 
to prescribe Methyldopa but less 
likely to prescribe Beta blockers and 
Diuretics (n = 1)

Age 28 (54) Older physicians were more likely to 
prescribe (n = 4) or prescribe 
inappropriately (n = 2) or to be high 
prescribers (n = 1)
Younger physicians were more likely 
to prescribe (n = 3) or prescribe 
appropriately (n = 1)
Physicians younger than 45 years old 
were less likely to prescribe (n = 3)
Age was not significant for the 
prescription of all pain medications, 
but older physicians were less likely 
to prescribe opioids (n = 1)
Older physicians were less likely to 
prescribe SSRI but more likely to 
prescribe combination therapy (n =
1)
Physicians older than 32 were less 
likely to prescribe inappropriately (n 
= 1)
Physicians older than 36 were more 
likely to prescribe (n = 1)
Physicians aged 50 to 65 years old 
were more likely to be high 
prescribers (n = 1)
Physicians younger than 40 were 
more likely to prescribe (n = 1)
Physicians between 31 and 40 years 
were more likely to prescribe (n = 1)
Physicians between 40 and 59 were 
more likely to prescribe (n = 1)
Physicians older than 40 (n = 2) and 
older than 50 (n = 1) were more 
likely to prescribe
Physicians aged 35–44 were less 
likely to prescribe (n = 1)
Physicians older than 55 were less 
likely to prescribe (n = 1)
Physicians older than 55 years old 
were more likely to prescribe (n = 1)

Specialty 30 (38) Primary Care Physicians were more 
likely to prescribe (n = 14) or 
prescribe appropriately (n = 3)
Primary Care Physicians were less 
likely to prescribe (n = 7)
Specialists were more likely to 
prescribe appropriately (n = 1)
The number of prescriptions varies 
depending on the specialty (n = 1)

Table 4 (continued )

Factor N. of studies with 
significant correlation* 
(Total included studies) 

Studies reported effect

Pediatricians were less likely to 
prescribe than dermatologists (n = 1) 
Pediatricians were more likely to 
prescribe (n = 1)
Primary Care Physicians, internal 
medicine, and cardiovascular disease 
physicians were more likely to 
prescribe (n = 1)
Internists prescriber a lower number 
of drugs per prescription than 
pediatricians (n = 1)

Work 
Experience

22 (35) Physicians with more experience 
were more likely to prescribe (n = 5), 
or prescribe inappropriately (n = 4)
Physicians with more experience 
were not significantly associated 
with prescription of any pain 
medication but were more likely to 
prescribe paracetamol (n = 1)
Physicians with more experience 
were less likely to prescribe (n = 3) 
or prescribe appropriately (n = 1)
Physicians with >3 years of 
experience were less likely to 
prescribe (n = 1) or prescribe 
appropriately (n = 1)
Physicians with >5 years of 
experience were more likely to 
prescribe (n = 1) or less likely to 
prescribe (n = 1)
Physicians with >20 years of 
experience were less likely to 
prescribe (n = 1)
Physicians with at least 25 years of 
experience were more likely to 
prescribe (n = 1)
Physicians with 35–24 years of 
experience were less likely to 
prescribe inappropriately than 
physicians with >35 years of 
experience (n = 1)
Physicians with >40 years of 
experience were more likely to 
prescribe inappropriately (n = 1)

Workload 14(20) Physicians with a heavier workload 
were more likely to prescribe (n = 5) 
or be high prescribers (n = 1)
Physicians with a lower workload 
were more likely to prescribe (n = 2) 
or be high prescribers (n = 1), 
prescribe inappropriately (n = 1), or 
to prescribe appropriately (n = 1)
Physicians with an intermediate 
workload were more likely to 
prescribe appropriately (n = 1)
Physicians seeing >60 patients per 
day reported being more influenced 
to prescribe (n = 1)
Physicians with >20 patients a day 
were more likely to be high 
prescribers (n = 1)

Education 9 (14) Physicians with higher education 
were less likely to prescribe (n = 2)
Physicians with a postgraduate 
certificate were more likely to 
prescribe appropriately (n = 2) or to 
prescribe (n = 3)
Family medicine physicians were 
less likely to prescribe 
inappropriately than general 
practice and internal medicine (n =
1)
GP Specialists were less likely to 
prescribe(n = 1)

(continued on next page)
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treatments [41]. In publicly funded healthcare systems, physicians’ 
remuneration is usually structured around fixed salaries, capitation for 
PCPs, or performance-related incentives. Capitation incentivizes 
enrolling and retaining more patients, potentially leading to more 
cautious prescribing to avoid unnecessary treatments [42]. Fixed salary 
remuneration offers no direct financial incentives for specific behaviors, 
so physicians may prioritize quality care within standard operating 
hours [43]. However, the introduction of various financial incentive 
schemes has made it difficult to ascertain their effects on changes in 
healthcare professionals’ behaviors, though some evidence suggests 
they may help reduce prescribing costs [44].

The analysis of context-specific factors also allowed us to understand 
the different distributions of drugs studied across countries. In the 
American context, the focus on nervous system drugs, especially opioids, 
is driven by the opioid crisis that continues to affect the U.S. healthcare 
system. In contrast, the European focus is more on antimicrobial drugs, 
particularly antibiotics, reflecting the increasing burden of antimicro
bial resistance and the importance of effective measures to limit pre
scription and raise awareness [45].

However, the lack of significant results in the meta-analysis repre
sents another noteworthy result and raises questions about the quality of 
the studies. We found high levels of heterogeneity, driven by the variety 
of methodologies and study designs, and different contexts. Heteroge
neity could derive from the inclusion of studies conducted in different 
countries with varying methodologies and, likely, differing levels of 
scientific rigor. Additionally, different outcomes were used (e.g., pre
scription on appropriate prescription), further complicating the possi
bility to apply meta-analytic techniques. The between-countries 
differences, both in terms of national health systems and governance 
mechanisms, might have influenced the results. Another contributing 
factor could be the difference in data sources, as prescribing behavior 
data is difficult to obtain and comes from different sources. Some studies 

relied on administrative databases, whereas others used electronic 
health records or questionnaires, with prescription data assessed based 
on self-reported frequency or likelihood of prescribing. This suggests 
that, despite the growing interest in the topic, methodological in
consistencies exist. Consequently, it remains challenging to estimate a 
definitive overall effect of macro, meso and micro-level forces on pre
scribing practices.

This review presents some limitations that should be addressed. First, 
the search strategy included only articles published in English; the 
exclusion of non-English papers is generally considered to have minimal 
impact, as reported by other scholars in the medical field [46,47]. Sec
ond, this review may be biased by excluding studies that did not report 
quantitative data. Qualitative studies, which can provide rich insights 
into human behavior [48], particularly about social and professional 
influences, as well as individual attitudes and feelings, were not 
included. Third, while factors influencing prescribing were assessed, the 
potential outcomes of these prescriptions on patients or the healthcare 
system were not examined. Different prescribing choices can lead to 
varying outcomes depending on both patient characteristics and the 
type of medication prescribed. For example, it is important to account 
for patient morbidity and mortality data to assess differences in patient 
health status that may influence physician prescribing patterns. Also, 
certain categories of medications, such as opioids and antibiotics, can 
have a greater impact on public health thus requiring special attention 
and consideration. Therefore, although our analysis focused on the 
prescribing decision itself, we believe that future research should also 
consider the outcomes of these prescribing actions.

Building on the insights generated by this review, future in
vestigations should give greater prominence to meso-level determinants 
of prescribing behavior—an area still markedly underrepresented in the 
literature. In particular, organizational and practice-based characteris
tics warrant systematic examination, along with the dynamic in
teractions that link macro-, meso- and micro-level influences, which are 
too often analyzed in isolation. Longitudinal designs are needed to trace 
the medium- and long-term effects of policy interventions, while cross- 
national comparative studies can help disentangle contextual differ
ences in prescribing patterns that are not artefacts of study design. 
Measurement quality also requires attention: reliance on self-reported 
data should be reduced by triangulating findings with administrative 
or electronic health-record sources to curb reporting bias. Finally, 
mixed-methods approaches—especially those that blend quantitative 
and qualitative techniques or apply quasi-experimental designs—are 
essential for capturing nuanced drivers of prescribing, such as ethical 
norms, levels of trust, confidence in clinical guidelines, and value 
alignment among stakeholders, all of which remain difficult to quantify 
but critical to understanding prescribing behavior in real-world settings.

5. Conclusions and implications

Prescribing behaviors is confirmed to be a complex task influenced 
by the interplay between macro, meso, and micro-level factors. How 
physicians make prescribing decisions will depend, at least to some 
extent, on institutional conditions, practice characteristics, and indi
vidual dispositions. However, as revealed by this meta-analysis, it is still 
unclear the direction and effect played by these forces.

The findings underline the challenges that policymakers face in 
formulating effective policies targeting physician prescribing. In recent 
decades, policymakers have become increasingly interested in reforms 
explicitly designed to improve appropriate prescribing to reduce costs 
and improve quality. To name a few the introduction of economic in
centives such as budget-holding and pay-for-performance [44], 
education-based interventions to increase prescribing competencies 
[49], prescribing guidelines and prescription feedback [50], and more. 
However, interventions designed to improve prescribing should account 
for this interplay and be multifaceted, adapting to the local context to 
enable practical application by physicians in their environment and be 

Table 4 (continued )

Factor N. of studies with 
significant correlation* 
(Total included studies) 

Studies reported effect

Place of 
Graduation

4 (8) Foreign physicians were more likely 
to prescribe (n = 2) or to be high 
prescribers (n = 1)
Foreign physicians were less likely to 
prescribe (n = 1)

Role 6 (9) Attending and resident physicians 
were more likely to prescribe (n = 2) 
or prescribe inappropriately (n = 1)
Clinical officers were more likely to 
prescribe appropriately (n = 1)
Consultants and medical officers/ 
residents were more likely to 
prescribe appropriately than house 
officers (n = 1)
Junior residents were more likely to 
prescribe (n = 1)

Education on 
drugs

2 (5) Physicians with previous experience 
with IMD were more likely to 
prescribe (n = 1)
Physicians who attended educational 
courses on antibiotics were more 
likely to prescribe appropriately (n =
1)

Physician 
Type

3 (4) Office-based physicians were more 
likely to prescribe than hospital- 
based physicians (n = 1)
Academic physicians were less likely 
to prescribe (n = 1) and more likely 
to prescribe appropriately (n = 1)

Full Time 
Equivalent

2 (3) Physicians with longer working 
hours were more likely to prescribe 
(n = 1)
Physicians working part-time were 
more likely to prescribe (n = 1)
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tailored to specific physician groups (e.g., PCPs) or medication types (e. 
g., antibiotics). Different drugs may require different policies depending 
on factors such as disease prevalence and their availability to specific 
subsets of patients or vulnerable groups. For example, policies for 
regulating antibiotics will differ from those for anti-retroviral drugs used 
in HIV treatment. Additionally, the synthesis of literature underscores 
the value of designing and implementing policy interventions that 
address the various levels of influence (macro, meso, and micro). 
Moreover, policymakers should not only focus on policy implementation 
but also prioritize ongoing monitoring and evaluation after imple
mentation [51]. Long-term and robust monitoring and assessment sys
tems are crucial for identifying areas that may require adjustments and 
ensuring that interventions continue to align with their objectives over 
time.

It is clear that a one-size-fits-all policy cannot effectively address the 
variability of prescribing among physicians. Policymakers should 
leverage the multifaceted influences shaping prescribing practices to 
develop new policy schemes and targeted interventions that promote 
high-quality prescribing. These interventions should account for both 
macro- and meso‑level influences, as well as micro-on-micro pressures 
(i.e., patient-physician interactions). Furthermore, this comprehensive 
review offers physicians an opportunity to reflect on the various factors 
influencing their decision-making processes and, in turn, impacting 
patient health. This can foster greater self-awareness and encourage 
more thoughtful, evidence-based prescribing.

Funding

This work was supported by the Italian Minstry of University and 
Research (MUR), project “HEALTH TECH: Technologies for More 
Resilient and Sustainable Social-Health Systems” under the Fund for the 
Promotion and Development of Policies within the National Research 
Program (PNR), in accordance with EU Regulation No 241/2021 and the 
PNRR 2021–2026.

CRediT authorship contribution statement

Giaele Moretti: Writing – original draft, Visualization, Formal 
analysis, Data curation, Conceptualization. Francesca Ferrè: Writing – 
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