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Abstract
Background  Socioeconomic status (SES) and education influence medication use, but their effects at both individual 
and community levels remain poorly understood. This study investigates the association between medication count 
and polypharmacy with SES and education at both levels.

Methods  We used data from the Prospective Epidemiological Research Studies in IrAN (PERSIAN), comprising 
163,770 individuals aged 35–70 from 18 sites in Iran. Individual SES was evaluated using asset analysis, while 
community SES was determined based on the prevalence of low SES individuals in each site. Individual education 
level was dichotomized into having at least 5 years of schooling or not, while community education level was 
determined by the frequency of individuals with high education level in each site. Multi-level Poisson regressions, 
were conducted to explore the association between these variables and medication count in this cross-sectional 
study.

Results  Approximately 45% of participants used at least one medication, with an average of 1.32 medications per 
person. Polypharmacy was observed in 8.85% of the population. Higher individual SES was associated with a slightly 
increased medication count (PR 1.05; 95% CI: 1.02–1.08) and a modest increase in polypharmacy risk (PR 1.08; 95% 
CI: 1.03–1.14). Residing in middle-SES communities was linked to lower medication use (PR 0.88; 95% CI: 0.85–0.91) 
but was not significantly associated with polypharmacy. Higher individual education was associated with reduced 
medication count (PR 0.92; 95% CI: 0.88–0.96) and a lower likelihood of polypharmacy (PR 0.85; 95% CI: 0.79–0.91). 
However, living in highly educated communities was associated with increased medication count (PR 1.70; 95% CI: 
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Background
The number of medications an individual takes is an 
important indicator of their health status [1]. While bio-
logical and behavioral elements including age, smoking 
and physical activity undoubtedly influence the number 
of medications an individual requires, socio-demographic 
factors such as education level and socioeconomic sta-
tus (SES) are critical determinants that shape access to 
healthcare services, health literacy, and health-seeking 
behaviors independently correlate with the medication 
count [2, 3].

The link between SES and health has been extensively 
studied. Individuals with lower SES can be more prone 
to developing additional comorbidities, leading to an 
increased need for medications [4]. Furthermore, they 
encounter barriers in utilizing medications due to factors 
such as limited access to care, affordability issues, low 
health literacy, and prescribing biases [5]. Conversely, 
individuals with higher SES may face elevated risks of 
polypharmacy [6]. Besides individual-level SES, exam-
ining the influence of community-level socioeconomic 
characteristics on medication use is also critical for main-
taining public health. Factors like access to healthcare, 
community resources, and social dynamics significantly 
influence the number of medications used [7, 8].

Education can help individuals acquire knowledge and 
beliefs that enable them to integrate healthy behaviors 
into their routine lifestyles [9]. However, the evidence of 
the relationship between medication usage and educa-
tional level is not entirely consistent. On one hand, cer-
tain studies have indicated that individuals with higher 
levels of education have a better understanding of their 
healthcare needs and are able to communicate more 
efficiently with medical professionals [10]. These stud-
ies suggest an association between education level and 
the overall health status of patients, with highly educated 
individuals receiving fewer inappropriate medications 
[11]. On the other hand, there is evidence suggest-
ing that a higher education level may be linked to non-
adherence to prescribed treatments or excessive use of 
medications [6, 12]. Higher education levels have been 
linked to greater autonomy in health decisions, which 

can sometimes result in non-adherence to prescribed 
treatments or even self-medication, increasing the risk of 
overuse [13].

In addition to individual-level education, the influence 
of community-level education on medication use is also 
crucial for public health. Studies have highlighted that 
higher community education levels can improve overall 
health literacy and reduce medication misuse by foster-
ing better communication with healthcare professionals 
and increasing awareness of health needs [14]. Addition-
ally, patient education interventions, such as educational 
videos, have been shown to improve medication-related 
health behaviors, highlighting the role of education in 
influencing healthcare decisions and medication use [15]. 
limited studies conducted in Iran also indicated benefi-
tial effects of community-level education and training on 
medication-related health behaviors [16, 17].

Medication count serves as a key indicator of health 
status and reflects the complexity of an individual’s 
health conditions and the healthcare service utilization 
[18]. Moreover, it provides valuable insights into broader 
healthcare issues, such as polypharmacy risks and access 
barriers [19]. Previous studies have either examined SES 
as a general construct without differentiating the specific 
role of education or have predominantly concentrated on 
individual-level factors, thereby overlooking the poten-
tial impact of community-level SES on medication use. 
This study seeks to fill existing gaps by analyzing both 
individual and community SES, with a particular empha-
sis on education, to offer a more comprehensive under-
standing of their influence on the number of medications 
consumed. Understanding these relationships is essential 
for developing targeted interventions to address dispari-
ties in medication use and promote equitable healthcare 
access and outcomes. In light of the mentioned points, 
we analyzed baseline data from the Prospective Epidemi-
ologic Research IrAN (PERSIAN) cohort study to assess 
the association between medication use, specifically 
medication count, and community and individual SES 
and education level.

1.62–1.78) and a higher risk of polypharmacy (PR 1.81; 95% CI: 1.16–2.81). The models were adjusted for age, gender, 
residence, ethnicity, marital status, body mass index, physical activity level, smoking status, opium use, hookah use, 
and alcohol consumption.

Conclusion  Higher education was associated with lower medication use, whereas living in more educated 
communities was linked to higher usage. Although the association between individual SES and medication use was 
relatively weak, residing in middle-SES communities was associated with lower medication usage. These findings 
show the importance of addressing community-level factors in health research and policymaking.

Keywords  Community-level factors, Health disparities, Medication use, Polypharmacy, PERSIAN, Multilevel analysis, 
Educational status, Socioeconomic status, Education
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Methods
Study design and participants
This cross-sectional study utilized baseline data from the 
Prospective Epidemiological Research Studies in IrAN 
(PERSIAN), a cohort designed to investigate the burden 
and risk factors of non-communicable diseases in Iran. 
The cohort includes participants aged 35 to 70 years 
from 18 geographically distinct sites, selected to repre-
sent diverse ethnic, environmental, and socioeconomic 
backgrounds.

Participants were recruited through a population-
based census, followed by door-to-door invitations by 
trained personnel to ensure high participation rates. 
In smaller cities and rural areas, all eligible individuals 
were invited, while in larger cities, recruitment targeted 
districts with diverse socioeconomic backgrounds. Data 
collection occurred at cohort centers, where participants 
provided informed consent, biological samples, anthro-
pometric measurements, and detailed questionnaire-
based information on demographics, medical history, 
and lifestyle factors.

To ensure data quality, a centralized smart data server 
minimized entry errors, while local and central QA/QC 
teams conducted real-time monitoring, periodic audits, 
and interviewer evaluations. Random participant re-eval-
uations and external expert inspections further validated 
data integrity. Additional methodological details are 
available in a previous report [20].

Variables and measurements
The PERSIAN cohort study recorded demographics 
(age, gender, ethnicity), physical activity, SES, medical 
history, and medication history using questionnaires. 
Anthropometrics (height, weight, waist and hip circum-
ference) were recorded by trained nurses during baseline 
examination.

Medication counts
All participants in the PERSIAN cohort study were asked 
to bring all of their medications to the interview session, 
and the medications that were used routinely in the past 
three months were identified and recorded. The recorded 
medications were classified using the Anatomic Thera-
peutic Classification (ATC), developed by the World 
Health Organization (WHO) [21]. In our study, the sex 
hormones and modulators of the genital system (ATC 
code G03) were omitted from medications because they 
have a gender-specific pattern of utilization. The pri-
mary outcome variable used in this study was medication 
count, which was defined as the number of medications 
each person consumes; we also replicated some of our 
analysis for polypharmacy, which was considered to be 
the use of five or more medications concurrently [22].

Education level and socioeconomic status
We identified four primary independent variables for our 
study: individual-level education level, community-level 
education level, individual-level SES, and community-
level SES. Individual education level is represented as a 
binary variable. High education is defined as complet-
ing more than five years of schooling, while education 
below the fifth grade in primary school is categorized as 
low individual education level. This classification aligns 
with previous research indicating that five years of formal 
education serves as a threshold for fundamental literacy 
and numeracy skills, which are critical determinants of 
health literacy, healthcare access, and medication adher-
ence [2, 9]. Additionally, in the Iranian education system, 
completing five years corresponds to the end of primary 
schooling, marking an important transition in cogni-
tive and functional skills that influence health behaviors. 
Community-Level Education was defined as the propor-
tion of individuals within a cohort site who had com-
pleted more than five years of schooling. The 18 cohort 
sites were classified into tertiles based on this proportion. 
Each individual within a site was categorized as belong-
ing to a low, middle, or high education-level community, 
depending on their site’s classification.

To determine individual socioeconomic status (SES), a 
score was created using multiple correspondence analy-
sis (MCA). This score was derived from variables such as 
access to a freezer, washing machine, dishwasher, com-
puter, internet, motorcycle, and car (categorized as no 
access, access to a car valued under 500 million Rials, or 
access to a car valued over 500 million Rials, with 1 US 
dollar approximately equivalent to 25,940 Rials in 2014). 
Additional variables included access to a vacuum cleaner, 
type of color TV (no TV/regular vs. Plasma), ownership 
of a mobile phone, PC or laptop, and the frequency of 
international trips (none, pilgrimage only, or both pil-
grimage and non-pilgrimage trips). This comprehensive 
MCA approach provided an SES score for each partici-
pant across all cohort centers. Subsequently, study par-
ticipants were grouped into four quartiles based on these 
scores.

Community SES was determined as follows: Firstly, the 
relative frequency of participants within the 20th percen-
tile of SES scores for the entire study was calculated for 
each site. Secondly, the 18 sites were ranked based on this 
relative frequency, resulting in three groups, each con-
taining six sites. Finally, individuals who lived in the first 
six sites were labeled as having low community-level SES, 
the second six sites as middle community-level SES, and 
the third as high community-level SES.

While both community-level education and commu-
nity-level SES relate to social and economic conditions 
within a site, they capture distinct aspects of socioeco-
nomic disparities. Community education reflects the 
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overall educational attainment of the population, which 
may influence collective health knowledge and social 
norms. In contrast, community SES captures the mate-
rial resources available within the community, including 
wealth and living conditions, which can affect healthcare 
infrastructure and access to healthcare services. Our pre-
liminary analyses showed that community education and 
SES were not strongly correlated, suggesting that while 
related, they represent complementary dimensions of 
socioeconomic conditions.

Other independent variables
Self-reported participants’ daily activities were collected 
using the IPAQ questionnaire. Then, each activity’s meta-
bolic equivalent rates (METs) were extracted, and total 
daily activity METs were calculated. The participants 
were divided into three categories based on total daily 
METs. Body mass index (BMI) was calculated and classi-
fied according to recommendations of WHO [23].

Participants were also asked about their health-related 
habits. They were asked about their smoking habits with 
the question, “Have you smoked at least 100 cigarettes 
during your lifetime?“. Hookah use was defined as the 
regular consumption of hookah at any point throughout 
the participants’ lives. Alcohol use was defined as drink-
ing approximately 200 ml of beer or 45 ml of liquor once 
per week for at least six months. Opium use was defined 
as the once-per-week consumption of opium for at least 
six months. Participants were also asked about having 
received diagnoses of several chronic diseases through a 
structured questionnaire.

Statistical analysis
An overview of the study sample’s features and the rel-
evant variables was provided using descriptive statistics. 
Mean with standard deviation (mean ± SD) or 95% confi-
dence interval (95% CI) were used to summarize continu-
ous variables, and frequencies and percentages were used 
to describe categorical variables.

The random intercept two-level Poisson regression was 
employed to account for the hierarchical structure of the 
data, where individuals are nested within distinct cohort 
sites, each characterized by unique socioeconomic and 
infrastructural factors [24]. The random intercept two-
level Poisson regression was employed to account for 
the hierarchical structure of the data, where individuals 
are nested within distinct cohort sites, each with unique 
socioeconomic and infrastructural characteristics [24]. 
The cohort site serves as the second-level variable, while 
the primary-level variables include four SES and educa-
tion indicators at both individual and community levels, 
as well as age, gender, residence (urban vs. rural), ethnic-
ity, marital status, BMI, physical activity level, smoking 
status, opium use, hookah use, and alcohol consumption. 

These variables were selected to construct a model pri-
marily based on modifiable covariates.

Poisson regressions were also used to determine the 
contribution of morbidities to medication counts. In 
reporting the analysis of all regressions, the prevalence 
ratios (PRs), derived by exponentiating the Poisson 
regression coefficients, and their 95% confidence interval 
(95% CI) were reported.

Statistical analysis was conducted using Stata version 
11.2 (Stata Corporation, College Station, TX). Statisti-
cal significance was defined as α = 0.05, or when the 95% 
confidence interval (CI) for prevalence ratios did not 
include the value of 1. Graphs were created using Stata 
and R software (version 4.2.1; R Core Team, 2022).

Sensitivity analysis
We conducted a sensitivity analysis by modifying the 
original multilevel Poisson regression model in two ways. 
First, we included the deprivation index of each cohort 
site as an additional covariate at the individual level to 
account for healthcare accessibility. The deprivation 
index primarily reflects the availability of infrastructure 
and healthcare resources in a given location. Cohort sites 
were categorized into four groups based on this index to 
examine whether variations in infrastructure influence 
the association between socioeconomic status (SES), 
education, and medication use. Second, we adjusted for 
all self-reported comorbidities, incorporating them into 
the second level of the original model. This adjustment 
aimed to determine whether the associations between 
SES, education, and medication use persist after account-
ing for the presence of diagnosed health conditions. By 
removing the direct influence of these comorbidities, we 
assessed how SES and education independently contrib-
ute to medication usage beyond the effect of disease con-
traction and diagnosis.

Results
The research sample comprised 163,770 individuals, with 
an average age of 49.4 (± 9.4), who were nested within 
18 sites. Among all participants, 55.2% (n = 90,397) were 
female, 64.4% (n = 105,394) had completed at least five 
years of education, and 70.8% were urban residents (Sup-
plementary Table S1). Within these 18 sites, there was a 
wide variation in education status, with the percentage 
of high-educated individuals ranging from 38 to 87%, as 
well as a wide variation in SES, with the percentage of 
low SES individuals ranging from 3 to 48%.

Nearly 45% (95% CI: 45.25-45.73%) of the population, 
which equals 74,504 individuals, used at least one form 
of medication. The mean number of medications used 
per person was found to be 1.32 (95% CI: 1.31–1.32). 
Additionally, 8.85% (95% CI: 8.72-8.99%) of the popula-
tion exhibited polypharmacy. This amount was 11.09% 
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(95% CI: 10.89-11.30%) among females, while for males, 
it stood at 6.09% (95% CI: 5.92-6.27%). Furthermore, 
22.75% (95% CI: 21.95-23.56%) of elderly (≥ 65 years old) 
individuals experienced polypharmacy (Table 1).

In Fig.  1, we present the average medication count 
across different levels of education and SES. The bar-
plots of average medication count closely resemble those 
depicting the frequency of medication users and the 
mean medication count after excluding non-users (see 
Supplementary Figure S1 and S2). Surprisingly, higher 
levels of community education were associated with 
increased medication use, while higher levels of individ-
ual education were correlated with reduced medication 
usage.

Figure 2 provides data on the prevalence of use of dif-
ferent medications classes and indicates that the preva-
lence of medication classes varies across different 
sociodemographic variables. This figure illustrates that 
participants with a low individual education level or a 
high community education level are using more medica-
tions from nearly every prevalent class of medications.

Higher individual SES (low middle class: adjusted PR 
1.05; 95% Cl: 1.02–1.08), residing in middle-level SES 
communities (adjusted PR 0.88; 95% Cl: 0.85–0.91), hav-
ing at least five classes of education (adjusted PR 0.92; 
95% Cl: 0.88–0.96), and living in a high education com-
munity (adjusted PR 1.70; 95% Cl: 1.62–1.78) were all 
associated with the number of medications an individual 
took. Furthermore, in the model assessing polypharmacy 
(use of ≥ 5 medications), individuals with higher educa-
tion levels were less likely to experience polypharmacy 
(adjusted PR 0.85; 95% CI: 0.79–0.91), whereas those 
in high-education communities were at a greater risk 
(adjusted PR 1.81; 95% CI: 1.16–2.81). These contrast-
ing effects suggest that while higher individual education 
may contribute to better health management and lower 
unnecessary medication consumption, community-
level educational characteristics may promote increased 
healthcare access and medication utilization (Table  2). 
the complete results of univariate and multivariable anal-
ysis are brought in supplementary table S2.

To assess the impact of various morbidities on the 
number of medications consumed, we employed Pois-
son regression, as detailed in Fig. 3. For example, diabetic 
patients receive twice as many medications as nondiabet-
ics, indicating that, those with diabetes are prescribed 
100% more medications than those without diabetes, 
after accounting for age, gender, and other comorbidities. 
Due to the pronounced effect of education level on medi-
cation counts, we examined the contribution of mor-
bidities at different levels of community and individual 
education (Fig. 3).

The results of the sensitivity analysis, detailed in Sup-
plementary Table S3, indicate that adjusting for the 

deprivation index had a negligible effect on the preva-
lence ratios of individual SES, individual education, and 
community education, with the primary associations 
observed in the original model remaining consistent. 
However, it altered the U-shaped relationship between 
community SES and medication use, showing that liv-
ing in a community with higher SES was associated with 
lower medication use. While controlling for comorbidi-
ties attenuated the associations of community SES and 
individual education with medication use, the association 
with community education remained significant.

Discussion
The amount of medication consumed is an important 
indicator of a person’s health. For example, among over 
600 variables related to health, the number of medica-
tions taken ranked among the top ten predictors of ten-
year risk of cardiovascular disease [25]. Health is not 
the only factor that predicts the number of medications 
consumed; various behavioral and socio-demographic 
variables also affect medications consumption [26]. 
Knowing the relationship between these variables and 
the number of medications used by a person can give us a 
more accurate understanding of the effect of these health 
determinants.

In this study, we investigated medication consumption 
by examining more than 160 thousand individuals in 18 
different sites, with a focus on obtaining a better under-
standing of the influence of education level and SES on 
medication use. Following adjustments for other vari-
ables, individual-level SES showed little association with 
medication count, whereas residents of communities 
with moderate SES levels tended to use fewer medica-
tions compared to those in low or high SES communities. 
We also found a complex relationship between educa-
tion levels and medication usage, with higher individual 
education level correlating with lower medication use, 
whereas higher community-level education was associ-
ated with higher medication use across various prevalent 
medication classes. Furthermore, across nearly all health 
conditions, higher individual education was linked to a 
greater number of medications per diagnosis, whereas 
higher community education correlated with a lower 
medication count.

Medication use and polypharmacy decreased in higher 
individual-level SES categories, although this relation-
ship is nearly eliminated in the adjusted model. Our find-
ings are consistent with the findings of the meta-analysis 
of Iqbal et al., where no significant relationship between 
income and SES categories with polypharmacy was found 
[3].

The effect of community-level SES on the number of 
medications had a U-shaped curve, which means that the 
lowest medication consumption was seen in individuals 
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Subjects Medication use Medication count Polypharmacy
Characteristics N (%) N (%) Mean (95%CI) N (%)
Gender
  Male 73,373 (44.8) 27,426 (37.4) 1.00 (1.0–1.0) 4472 (6.1)
  Female 90,397 (55.2) 47,078 (52.1) 1.58 (1.6–1.6) 10,026 (11.1)
Age
  < 50 y 87,555 (53.5) 30,276 (34.6) 0.79 (0.8–0.8) 3119 (3.6)
  50–64 65,684 (40.1) 37,012 (56.3) 1.82 (1.8–1.8) 8983 (13.7)
  ≥ 65 10,531 (6.4) 7216 (68.5) 2.61 (2.6–2.7) 2396 (22.8)
Residence
  Urban 115,916 (70.8) 54,891 (47.4) 1.41 (1.4–1.4) 11,200 (9.7)
  Rural 47,854 (29.2) 19,613 (41) 1.11 (1.1–1.1) 3298 (6.9)
Ethnicity
  Other 73,655 (45.0) 33,058 (44.9) 1.27 (1.3–1.3) 6019 (8.2)
  Azari 41,019 (25.0) 15,263 (37.2) 1.03 (1.0–1.0) 2670 (6.5)
  Fars 49,095 (30.0) 26,182 (53.3) 1.64 (1.6–1.7) 5809 (11.8)
Marital Status
  Single 3438 (2.1) 1077 (31.3) 0.71 (0.7–0.8) 107 (3.1)
  Married 149,122 (91.1) 66,561 (44.6) 1.27 (1.3–1.3) 12,454 (8.4)
  Widowed 9321 (5.7) 6049 (64.9) 2.34 (2.3–2.4) 1796 (19.3)
  Divorced 1811 (1.1) 775 (42.8) 1.19 (1.1–1.3) 134 (7.4)
  Other 78 (0.0) 42 (53.8) 1.78 (1.2–2.4) 7 (9.0)
BMI
  Underweight 2974 (1.8) 1088 (36.6) 0.80 (0.7–0.8) 107 (3.6)
  Normal 42,193 (25.8) 16,316 (38.7) 1.01 (1.0–1.0) 2533 (6.0)
  Overweight 66,428 (40.6) 30,302 (45.6) 1.3 (1.3–1.3) 5596 (8.4)
  Obese 52,175 (31.9) 26,798 (51.4) 1.63 (1.6–1.6) 6262 (12)
Physical activity
  Low 54,366 (33.4) 28,075 (51.6) 1.67 (1.6–1.7) 6849 (12.6)
  Moderate 54,303 (33.3) 25,823 (47.6) 1.35 (1.3–1.4) 4775 (8.8)
  High 54,319 (33.3) 20,420 (37.6) 0.96 (0.9-1.0) 2857 (5.3)
Smoking
  non-smoker 127,490 (78.2) 59,500 (46.7) 1.37 (1.4–1.4) 11,744 (9.2)
  Smoker 35,479 (21.8) 14,970 (42.2) 1.17 (1.1–1.2) 2747 (7.7)
Opium use
  No 147,667 (90.2) 66,683 (45.2) 1.31 (1.3–1.3) 12,941 (8.8)
  Yes 16,103 (9.8) 7821 (48.6) 1.38 (1.4–1.4) 1557 (9.7)
Hookah use
  No 151,010 (92.2) 68,636 (45.5) 1.31 (1.3–1.3) 13,248 (8.8)
  Yes 12,760 (7.8) 5868 (46) 1.37 (1.3–1.4) 1250 (9.8)
Alcohol use
  No 152,515 (93.6) 70,412 (46.2) 1.35 (1.3–1.4) 13,890 (9.1)
  Yes 10,449 (6.4) 4057 (38.8) 0.98 (0.9-1.0) 601 (5.8)
Individual SES
  Low 42,668 (26.2) 19,822 (46.5) 1.42 (1.4–1.4) 4361 (10.2)
  Low-middle 41,671 (25.6) 19,036 (45.7) 1.37 (1.4–1.4) 4042 (9.7)
  Middle-high 42,230 (25.9) 19,400 (45.9) 1.29 (1.3–1.3) 3545 (8.4)
  High 36,494 (22.4) 16,098 (44.1) 1.18 (1.2–1.2) 2539 (7.0)
Community Level SES
  Low 55,323 (33.8) 25,753 (46.6) 1.35 (1.3–1.4) 5144 (9.3)
  Middle 54,650 (33.4) 22,614 (41.4) 1.14 (1.1–1.2) 3840 (7.0)
  High 53,797 (32.8) 26,137 (48.6) 1.46 (1.4–1.5) 5514 (10.2)
Individual Education Level
  Low 58,139 (35.6) 29,576 (50.9) 1.65 (1.6–1.7) 7247 (12.5)

Table 1  Characteristics of study participants and the prevalence of polypharmacy and number of medications in each subgroup
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Fig. 1  The number of medications used by older (above 65 years old) and younger (less than 50 years old) participants with different individual and com-
munity socioeconomic status (SES) and education level. This graph illustrates the mean number of medications taken and their 95% confidence intervals. 
All differences between grouped bar plots are statistically significant, except for those marked with “NS”

 

Subjects Medication use Medication count Polypharmacy
Characteristics N (%) N (%) Mean (95%CI) N (%)
  High 105,394 (64.4) 44,899 (42.6) 1.14 (1.1–1.2) 7250 (6.9)
Community Education Level
  Low 50,008 (30.5) 19,768 (39.5) 1.05 (1.0-1.1) 3253 (6.5)
  Middle 63,790 (39) 27,132 (42.5) 1.24 (1.2–1.3) 5324 (8.3)
  High 49,972 (30.5) 27,604 (55.2) 1.69 (1.7–1.7) 5921 (11.8)
Abbreviations: BMI, body mass index; SES, socioeconomic status

Table 1  (continued) 
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Fig. 2  Consumption of the most frequently used medication classes among different demographics, education levels and socioeconomic (SES) levels. 
The graphs present the ATC second code, while the corresponding list provides the medication classes’ names
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from communities with middle SES, and the number 
of medications consumed by a person in these com-
munities is about 10% less than in other communities. 
One possible explanation is that middle SES communi-
ties achieve a balance between healthcare accessibility 
and cautious medication use. In low SES communities, 
individuals often face barriers to healthcare, including 
financial constraints, limited access to specialists, and 
lower health literacy, which may result in underuse of 
essential medications or delayed treatment until condi-
tions worsen, requiring more intensive pharmacological 
interventions [7, 27]. In contrast, high SES communities 
tend to have greater healthcare access and health aware-
ness, leading to higher healthcare utilization and poten-
tial overprescription of medications—a phenomenon 
observed in studies from high-income countries [3, 28]. 
Our findings align with research indicating that excessive 
medication use is more prevalent in high SES communi-
ties, where individuals are more likely to undergo routine 
health screenings and have access to specialist care that 
encourages early pharmaceutical intervention [28, 29]. 
Conversely, middle SES communities may exhibit more 
cautious medication behaviors, balancing access with 
a more judicious approach to medication consumption. 
Our sensitivity analysis, which included the deprivation 
index—primarily reflecting infrastructure and healthcare 
accessibility—supported this explanation. After adjust-
ing for the deprivation index, the U-shaped association 
changed, indicating that living in a higher SES com-
munity is associated with lower medication use. Future 
research should investigate whether health literacy, 

healthcare-seeking behaviors, and physician prescribing 
patterns differ significantly across SES levels and contrib-
ute to this trend.

As the individual education level increased, the num-
ber of medciations consumed decreased and individu-
als with higher education used all prevalent medication 
classes less except for vitamins. This finding is consistent 
with the findings of a study of 600,000 people in Swe-
den, which showed that the prevalence of polypharmacy 
decreased with higher education levels [2]. Education 
can have a positive impact on health in several ways, 
including increased health literacy, improved access to 
healthcare services, stress reduction, enhanced decision-
making and information-gathering abilities, employ-
ment with fewer occupational hazards, access to better 
neighborhoods and peers, and the promotion of healthier 
behaviors [27, 30, 31].

Our findings also showed that age modifies the effect of 
individual educational levels on medication use (Fig. 1). 
While higher individual education was associated with 
lower medication use among younger individuals, the 
opposite trend was observed among older adults, where 
higher education correlated with increased medication 
consumption. A possible explanation for these patterns 
is that younger individuals with higher education may 
have better health literacy, adopt healthier behaviors, and 
engage in preventive healthcare, reducing their need for 
medications. In contrast, older adults with higher educa-
tion may have better access to healthcare, be more aware 
of their health conditions, and adhere more strictly to 
prescribed treatments, leading to increased medication 

Table 2  Adjusted count ratios (PRs). Models were applied to analyze 162,425 observations, with reported ratios of medication counts 
along with their corresponding 95% confidence intervals and P-values for our four primary independent variables. Adjustment was 
conducted for age, gender, residence, ethnicity, marital status, body mass index, physical activity level, being smoker, opium use, 
Hookah use, and alcohol consumption

Model for medication count Model for Polypharmacy
Characteristics Adjusted count ratios (95%CI) P-value Adjusted count ratios (95%CI) P-value
Individual SES
  Low Ref Ref
  Low-middle 1.05 (1.02–1.08) < 0.001 1.08 (1.03–1.14) 0.003
  Middle-high 1.04 (1.01–1.08) 0.026 1.02 (0.95–1.09) 0.617
  High 1.05 (1.01–1.1) 0.027 0.97 (0.88–1.08) 0.614
Community Level SES
  Low Ref Ref
  Middle 0.88 (0.85–0.91) < 0.001 0.9 (0.59–1.38) 0.634
  High 1.04 (0.99–1.11) 0.003 1.02 (0.66–1.58) 0.918
Individual Level Education
  Low Ref Ref
  High 0.92 (0.88–0.96) < 0.001 0.85 (0.79–0.91) < 0.001
Community Level Education
  Low Ref Ref
  Middle 1.14 (1.08–1.21) < 0.001 1.27 (0.84–1.91) 0.265
  High 1.70 (1.62–1.78) < 0.001 1.81 (1.16–2.81) 0.008
Abbreviations: SES, socioeconomic status; CI, Confidence Interval
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use. These findings highlight the need for age-specific 
health interventions. For younger populations, pro-
moting preventive care and lifestyle modifications may 
further reduce unnecessary medication use. For older 
adults, ensuring appropriate medication management 
and adherence education is crucial. Future studies should 
investigate the role of healthcare-seeking behavior, phy-
sician prescribing patterns, and medication adherence 
in different age groups to better understand the mecha-
nisms underlying these associations.

Unlike individual education, higher community-level 
education correlated with greater medication use across 
all age groups. This may be driven by enhanced health-
care infrastructure, increased awareness of medical ser-
vices, and social norms that promote seeking formal 
healthcare interventions [8]. Our findings are in con-
trast to those of the multilevel survey in West Virginia 
[32]. They observed that living in a county with a higher 
education level reduces polypharmacy. A part of this 
difference may be related to the difference in resource 
consumption in developing versus developed societies, 

that is, the excessive resource utilization in high-income 
countries and the underuse of resources in low-income 
countries [28, 33]. Therefore, a rise in education levels in 
a country like Iran may be associated with an increase in 
drug consumption, and in a society like America, it may 
be related to a decrease in drug consumption.

The distinction between individual and community-
level education becomes more apparent through an anal-
ysis of the impact of morbidities on medication counts. 
For nearly all health conditions, having a higher level of 
individual education increased the number of medica-
tions used for each diagnosis, while a higher level of com-
munity education decreased this count. For instance, 
individuals residing in communities with high educa-
tion levels tend to use fewer medications for hyperten-
sion and depression, possibly because these illnesses are 
detected at earlier stages due to improved access to care, 
requiring fewer medications for management. On the 
other hand, patients with a higher individual education 
level used more medications. One plausible explanation 

Fig. 3  Contribution of morbidities to the number of medications used. This graph presents the ratio of Medication counts for each established diagnosed 
morbidity at the time of the interview, along with its 95% confidence interval for all participants (general) and at different levels of community and indi-
vidual education. *Psychiatric diagnoses other than depression
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could be better adherence and compliance among these 
individuals.

Interestingly, community education—but not commu-
nity SES or individual education—remains significantly 
associated with medication use even after adjusting for 
all comorbidities. This suggests that higher community 
education levels may have a stronger influence on health 
behaviors and healthcare access beyond merely improv-
ing individual health. It may also encourage greater 
medication adherence or increased use of preventive 
medications. Further research is needed to explore these 
mechanisms in more detail.

Our findings have important implications for public 
health policies, particularly in developing countries. By 
revealing the contrasting effects of individual and com-
munity education levels on medication use, this study 
addresses a significant gap in the literature. Previous 
studies have primarily focused on individual-level fac-
tors, often overlooking the broader community context. 
Our results suggest that community-level factors exerts 
a distinct influence on medication use patterns, which 
could inform the design of more comprehensive pub-
lic health interventions. Future policies should leverage 
these insights to implement multilevel strategies that 
simultaneously target individual behaviors and com-
munity health infrastructures. Interventions aimed at 
promoting health literacy and rational medication use 
should not only focus on individuals but also address 
community-level factors. Community-based educational 
programs could enhance collective health knowledge and 
empower communities to make informed health deci-
sions. Moreover, policies should consider the unique 
social and economic contexts of developing countries, 
where both underuse and overuse of medications may 
coexist.

Despite its valuable insights, this study has several limi-
tations. Its cross-sectional design prevents causal infer-
ences, and self-reported data may introduce recall bias. 
SES was assessed solely through asset ownership, omit-
ting factors like occupation and income. Additionally, we 
did not evaluate healthcare utilization or personal health 
beliefs, which could influence medication use. The PER-
SIAN cohort’s age limit (≤ 70 years) may have reduced 
potential confounding but also underestimated polyphar-
macy among the elderly. Findings may not fully general-
ize to high-income countries with universal healthcare 
or lower-income settings with limited access, where SES 
and education may influence medication use differently. 
Future studies should incorporate broader SES indicators 
and explore healthcare utilization, access, and social fac-
tors as potential mediators.

Conclusion
Sociodemographic factors significantly influence the 
number of medictaions consumed by individuals. Among 
these factors, education level exhibits a more pronounced 
effect compared to SES. More educated individuals tend 
to use fewer medications, whereas those residing in more 
educated societies tend to use more medication. This dif-
ference in medication utilization is not limited to specific 
medication categories, emphasizing the significant influ-
ence of education level on shaping patterns of medication 
use. Further studies are warranted to identify the media-
tors influencing the relationship between education level 
and medication use. These studies should explore various 
factors such as health status, improved access to health-
care, and compliance to better understand the dynamics 
between education and medication utilization.
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