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Abstract

Polypharmacy is common among aging populations and is associated with adverse health
outcomes. We designed this cross-sectional study to determine the association of polyphar-
macy with physical and mental health-related quality of life (HRQoL) among the United
States (US) adults aged ≥50 years. We used the nationally representative Medical Ex-
penditure Panel Survey (MEPS) data, 2022, and conducted the analysis on 5343 adults.
Polypharmacy was operationalized as the use of five or more medications simultaneously.
HRQoL was assessed via physical and mental component summary scores from the 12-item
short form health survey. We applied a multivariate linear regression model to determine
the relationship between polypharmacy and HRQoL, after adjusting for sociodemographic
factors (age, sex, race/ethnicity, and marital status) and comorbidities (diabetes and cardio-
vascular disease). Polypharmacy was reported by 70% of participants and was significantly
associated with decreased physical (adjusted β: −2.95, 95% confidence interval [CI]: −3.64,
−2.26, R2 = 0.25, p < 0.001) and mental HRQoL (adjusted β: −0.85, 95% CI: −1.48, −0.22,
R2 = 0.07, p < 0.001). Other significant predictors of poor HRQoL included female sex,
unmarried status, public insurance, lower educational attainment, and higher comorbidity
index (p < 0.001). In contrast, higher education and private insurance were associated with
better HRQoL. Based on the study findings, it is crucial to invest in programs and targeted
interventions such as routine medication review and deprescribing strategies to reduce the
negative impact of polypharmacy on HRQoL among US adults.

Keywords: polypharmacy; United States; quality of life; HRQoL; health-related quality
of life

1. Introduction
Population aging represents one of the significant demographic shifts worldwide,

marked by a rapidly growing elderly population [1]. Global projections indicate that by
2050, more than 2.1 billion people will be aged 60 years and above, accounting for over
21% of the world’s population [1]. In the United States (US), the population aged 65 and
older is projected to expand from 58 million in 2022 to 82 million by 2050, representing
a 47% increase. In the US, advancing age was strongly associated with an increased
prevalence of chronic diseases and multimorbidity [2]. More than 70% of individuals aged
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≥65 years were affected by two or more chronic conditions, which significantly impacted
their health-related quality of life (HRQoL) [3].

Aging is often associated with multimorbidity, defined as the co-occurrence of two or
more conditions [4]. Multimorbidity is associated with impaired functioning, decreased
HRQoL, intake of multiple medications, as well as higher socioeconomic costs [4]. Al-
though much gerontologic research focuses on adults aged ≥65 years, evidence shows that
multimorbidity, prescription complexity, and medication burden are increasing sharply
beginning in the fifth decade of life [3,5]. Chronic conditions such as hypertension, diabetes,
arthritis, and cardiovascular disease increase significantly from age 50, leading to greater
medication use and polypharmacy [5]. Due to the high prevalence of comorbid conditions
among older adults, the prescription of multiple medications, commonly referred to as
polypharmacy, is increasingly common [4–6]. Although no consensus exists, polyphar-
macy is commonly defined as the daily use of five or more medications [7]. Recent US
studies revealed a substantial rise in polypharmacy among older adults, with prevalence
increasing from 24% in 1999–2000 to over 40% by 2017–2020 [8]. Among those aged 65
and older, 65.1% experienced some degree of polypharmacy, and 36.8% were prescribed
six or more medications [8]. National data further indicate that polypharmacy prevalence
increases between ages 50 and 64 and remains high; adults aged 50–64, often referred to
as the “near-elderly”, represent a clinically important population [9]. They experience
high medication burden prior to Medicare eligibility, with implications for both healthcare
policy and practice [8,10].

Previous studies have shown that polypharmacy negatively impacts physical aspects
of HRQoL, though evidence for mental health outcomes is mixed [6,11]. While medications
are prescribed to manage symptoms and prevent disease progression, the concurrent use of
multiple medications increases the risk of adverse drug reactions, drug–drug interactions,
and medication nonadherence, all of which can impair HRQoL of an individual [11]. Prior
research has consistently shown that polypharmacy is associated with reduced physical
functioning, impaired mobility, increased risk of falls, and increased frailty among older
adults [3,6,12]. Moreover, studies demonstrated a strong link between polypharmacy and
poorer mental health outcomes, including depression, anxiety, and cognitive decline, further
lowering overall HRQoL [11]. In addition to these clinical consequences, the complexity
of managing numerous medications contributes to treatment burden, reduced patient
satisfaction, and greater financial strain [13]. Evidence strongly suggests that polypharmacy
negatively impacts both the physical and psychosocial dimensions of HRQoL, making it a
critical public health issue across aging populations [3,6,11,13].

Although previous studies have examined the association between polypharmacy
and HRQoL, most of the studies focused on adults aged 65 and older and relied on older
datasets, limiting the generalizability of findings to adults ≥ 50 years and to the current US
healthcare context [9]. Moreover, few studies have analyzed recent national data to inform
deprescribing strategies for aging populations. To address this gap, the present study used
the recent Medical Expenditure Panel Survey (MEPS) 2022 data to evaluate the association
between polypharmacy and both physical and mental components of HRQoL among US
adults aged 50 years and older. By integrating information on prescription medication use,
comorbidities, and sociodemographic characteristics, our study provides evidence on the
effects of polypharmacy on overall HRQoL. This broader inclusion captures the medication
burden from its early rise in midlife through its persistence in older age and highlights
a critical stage where prevention and intervention may be most effective. Therefore, the
specific purpose of this study was to examine the association between polypharmacy
(≥5 medications) and HRQoL among US adults aged ≥50 years.
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2. Materials and Methods
2.1. Study Design

We conducted a cross-sectional analysis using 2022 data from the MEPS. MEPS is a na-
tionally representative survey of the US civilian noninstitutionalized population conducted
by the Agency for Healthcare Research and Quality. MEPS collects detailed information
on healthcare utilization, expenditures, insurance coverage, and health status through its
Household Component. For this study, we utilized the 2022 Full Year Consolidated Data
File, Prescribed Medicines File, and Medical Conditions File. The 2022 data were collected
across multiple overlapping panels corresponding to Rounds 7–9 of Panel 24, Rounds 3–5
of Panel 26, and Rounds 1–3 of Panel 27. Public use files were released between July and
August 2024. These files were merged using the unique respondent identifier (DUPERSID)
to obtain individual-level data on demographics, prescription medication use, and health
status. This study was reported in accordance with the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) guidelines for cross-sectional studies to
ensure completeness and transparency in reporting.

2.2. Study Population

The study sample was restricted to adults aged 50 years and older who participated in
the 2022 MEPS. Individuals were included if they were aged ≥50 years and had complete
data available for all the key study variables, including polypharmacy status, HRQoL, and
sociodemographic covariates. Participants were excluded if they met the age criterion but
had missing information on any of the primary outcome, predictor, or covariates required
for analysis. After applying these inclusion criteria and performing data cleaning, the final
analytical sample consisted of 5343 individuals.

2.3. Measures
2.3.1. Outcome Variable

The primary outcome was HRQoL, measured using the Physical Component Sum-
mary score (PCS) and Mental Component Summary Score (MCS) from the 12-item Short
Form Health Survey (SF-12). Scores range from 0 to 100, with higher scores indicating
better HRQoL.

2.3.2. Primary Independent Variable

The main predictor was polypharmacy, defined as the concurrent use of more than
five prescription medications at any point during the year. Prescription medication use was
assessed using variables from the MEPS Prescribed Medicines File, including prescription
round (PURCHRD), dispensing year (RXBEGYRX), and dispensing month (RXBEGMM).
Medications with overlapping days supplied were counted to identify concurrent use, and
individuals were classified as experiencing polypharmacy (yes/no).

2.4. Data Analysis

Descriptive statistics were calculated to summarize the characteristics of the study
population. Means and standard deviations were reported for continuous variables, while
frequencies and percentages were reported for categorical variables. Scatterplots and
correlation matrices were generated to explore relationships between HRQoL and other
variables. Multivariate linear regression was performed to examine the association between
polypharmacy and HRQoL (PCS and MCS), controlling for key covariates including age,
sex (male/female), race/ethnicity (Hispanic, non-Hispanic White, non-Hispanic Black,
non-Hispanic Asian/Other), marital status (married, not married), education (no formal
education, high school/graduate education development), bachelor’s/master’s/doctorate),
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comorbidities, and insurance status (private, public, uninsured). Comorbidities were
assessed using the Charlson Comorbidity Index (CCI), a validated tool that quantifies
disease burden by assigning weighted scores to a range of chronic conditions. We identified
comorbidities from the MEPS Medical Conditions File using International Classification
of Diseases-10 codes and calculated the CCI to generate a summary measure of overall
comorbidity burden. All categorical variables were dummy-coded.

Model diagnostics included checks for linearity, normality of residuals (via Q-Q plots),
and homoscedasticity (using Breusch–Pagan tests). Multicollinearity was assessed using
variance inflation factors (VIFs). Influential observations were examined using leverage
values, Cook’s distance, DFFITS, and studentized deleted residuals. Although some
observations exceeded conservative thresholds for influence, none were excluded from the
analysis due to the robustness provided by the large sample size. All analyses accounted
for MEPS’s complex sampling design, incorporating strata (VARSTR), primary sampling
units (VARPSU), and person-level weights (PERWT22F). In Statistical Analysis Software
(SAS), we used PROC SURVEYREG to obtain design-adjusted estimates. All analyses were
conducted using SAS version 9.4. Two-sided p-values < 0.05 were considered statistically
significant. Regression coefficients were reported along with their 95% confidence intervals.
Adjusted R2 was used to assess the proportion of variance in PCS and MCS explained by
the final model.

3. Results
In the 2022 MEPS dataset, 5343 adults aged 50 years and older met the inclusion

criteria and were included in the analysis. Table 1 presents the sociodemographic, clinical,
medication, and patient-reported measures of the population. The mean age of the study
participants was 68 years, and the majority of the participants were females (57%). Almost
90% were non-Hispanic, and around 87% had received some form of formal education.
Half of the study participants were married. Furthermore, 54% and 45% of the sample had
private and public healthcare insurance, respectively. Polypharmacy was reported by 70%
of the participants. The PCS was 44 ± 12, while the MCS was relatively higher, at 52 ± 9.
Adults with polypharmacy had significantly lower mean PCS and MCS scores compared
to those without polypharmacy.

Table 1. Sociodemographic and clinical characteristics, and patient related outcome measures of the
study participants, MEPS 2022.

Mean (SD) or n (%)
N = 5343

Sociodemographic characteristics
Age (years), Mean (SD) 67.86 9.6
Sex, n (%)

Males 2297 42.99
Females 3046 57.01

Race, n (%)
Hispanic 582 10.89
Non-Hispanic White 3737 69.94
Non-Hispanic Black 740 13.85
Non-Hispanic Asian/Other/Multiracial 284 5.32

Marital Status, n (%)
Married 2697 50.48
Not married/separated/widowed/divorced 2646 49.52
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Table 1. Cont.

Mean (SD) or n (%)
N = 5343

Education Level, n (%)
No formal education 687 12.86
High school/GED 2533 47.41
Bachelor’s/Master’s/Doctorate 2123 39.73

Healthcare insurance, n (%)
Private insurance 2867 53.66
Public insurance 2383 44.6
Uninsured 93 1.74

Clinical characteristics
Comorbidity index, Mean (SD) 2.2 1.4
Polypharmacy,n (%)

Polypharmacy present 3756 70.3
No polypharmacy 1587 29.7

Patient-related outcome measures
MCS, Mean (SD) 51.7 9.11
PCS, Mean (SD) 44.3 12.06

GED: general education development; MCS: Mental Component Summary Score; MEPS: Medical Expenditure
Panel Survey; PCS: Physical Component Summary Score; SD: standard deviation. Values are weighted using
MEPS person-level weights. Continuous variables are expressed as mean (SD) and categorical variables as n
(%). Rao-Scott chi-squared tests for survey data were done on all categorical variables. All comparisons were
statistically significant at p < 0.001.

The final multivariable regression model detailing the association of polypharmacy
with PCS and MCS is shown in Table 2. R-squared values were found for each model to
assess model fit. For the PCS model, the predictors explained about 25% of the variation
in physical health. For the MCS model, the predictors explained only 7% of the variation.
Adjusted R-squared values for unweighted MCS and PCS models were 0.068 and 0.249,
respectively. After adjusting for sociodemographic characteristics and comorbidity index,
our model showed a negative association of polypharmacy with HRQoL. Individuals with
polypharmacy had, on average, 0.85 points lower MCS (p = 0.008) and 2.95 points lower
PCS (p < 0.001), compared to those without polypharmacy, after adjusting for covariates.

Table 2. Multivariable linear regression models detailing the association of polypharmacy and
physical and mental HRQoL.

Outcome: Mental HRQoL (MCS) Outcome: Physical HRQoL (PCS)

Adjusted β SE t-Value p-Value Adjusted β SE t-Value p-Value

Polypharmacy present −0.85
(−1.48, −0.22) 0.32 −2.65 0.008 −2.95

(−3.64, −2.26) 0.35 −8.38 <0.001

Age (years) 0.15
(0.12, 0.19) 0.02 9.76 <0.001 −0.15

(−0.19, −0.11) 0.02 −7.01 <0.001

Sex

Females −1.06
(−1.65, −0.48) 0.30 −3.57 <0.001 −1.60

(−2.26, −0.94) 0.33 −4.77 <0.001

Race

Hispanic −0.18
(−1.24, 0.89) 0.54 −0.33 0.741 1.19

(−0.19, 2.58) 0.70 1.69 0.091

Non-Hispanic Black 0.84
(−0.07, 1.76) 0.46 1.81 0.071 −0.35

(−1.47, 0.77) 0.57 −0.61 0.540
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Table 2. Cont.

Outcome: Mental HRQoL (MCS) Outcome: Physical HRQoL (PCS)

Adjusted β SE t-Value p-Value Adjusted β SE t-Value p-Value

Non-Hispanic
Asian/Other/ Multiracial

−0.39
(−1.94, 1.17) 0.79 −0.49 0.625 −1.37

(−2.90, 0.16) 0.78 −1.76 0.079

Insurance
Category

Public
Insurance

−1.82
(−2.48,
−1.16)

0.34 −5.44 <0.001
−2.69

(−3.45,
−1.93)

0.39 −6.94 <0.001

Uninsured 0.47
(−1.73, 2.66) 1.12 0.42 0.676 0.63

(−1.25, 2.51) 0.96 0.66 0.511

Marital Status

Not married/separated/
widowed/ divorced

−1.50
(−2.09,
−0.90)

0.30 −4.97 <0.001 −1.31
(2.03, −0.59) 0.37 −3.58 <0.001

Education Level

High School/GED 1.74
(0.41, 3.07) 0.67 2.58 0.01 2.65

(1.40, 3.91) 0.64 4.17 <0.001

Bachelor/ Masters/
Doctorate

2.56
(1.28, 3.83) 0.65 3.96 <0.001 6.40

(5.11, 7.68) 0.65 9.82 <0.001

Comorbidity index
−0.75

(−0.98,
−0.53)

0.11 −6.58 <0.001
−2.07

(−2.33,
−1.81)

0.13 −15.81 <0.001

GED: general education development; HRQoL: health-related quality of life; MCS: Mental Component Summary
Score; PCS: Physical Component Summary Score; SE: standard error. Note: Results obtained from multivariate
linear regression models using MEPS survey design adjustments. F-statistic for the PCS model was 114.36 with
p-value < 0.001, and for the MCS model, it was 24.09 with p-value of <0.001.

Significant associations were also observed between HRQoL and other covariates,
including age, sex, insurance status, marital status, education level, and comorbidity index
(Table 2). Higher comorbidity burden was consistently associated with lower PCS and MCS
scores. Individuals with higher educational attainment reported significantly better HRQoL
than those with no formal education. Compared with adults with private insurance, those
with public insurance reported significantly lower PCS and MCS scores. Women had
significantly lower HRQoL scores than men, and unmarried adults reported lower scores
than married adults.

4. Discussion
In this nationally representative study of US adults aged 50 years and older, we

found that polypharmacy was highly prevalent, affecting approximately 70% of the study
population. Consistent with prior literature, our findings demonstrated that polypharmacy
was significantly associated with lower HRQoL (PCS and MCS scores) [11,14]. After
controlling for sociodemographic and clinical factors, adults with polypharmacy reported
an average 2.95 points lower PCS and 0.85 points lower MCS scores than those without
polypharmacy, suggesting that medication burden is associated with poor HRQoL.

Our findings align with previous studies that have reported polypharmacy’s negative
impact on physical health and functioning among older adults [5–7,11,14,15]. Impor-
tantly, our study extends this evidence by using recent (2022) nationally representative
MEPS data and by focusing on adults ≥50 years, an age group particularly vulnera-
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ble to multimorbidity and medication burden. The observed reduction in PCS scores is
consistent with prior studies showing that polypharmacy is associated with poor func-
tional outcomes, higher risks of falls, frailty, and disability. For instance, a cross-sectional
study that analyzed the impact of polypharmacy on HRQoL among patients with chronic
disease demonstrated that polypharmacy negatively influenced the physical domain of
HRQoL (SF-12 PCS [β = −0.15; p = 0.002]), while its effect on the mental domain was less
pronounced [11]. Another community-based rehabilitation study by Cemali et al. further
supports our results by showing that polypharmacy was associated with lower quality of
life and greater frailty [16]. Importantly, they demonstrated that frailty mediated the rela-
tionship between polypharmacy and HRQoL, suggesting that the functional vulnerability
induced by multiple medications results in a decline in quality of life [16]. These findings
complement our work by highlighting frailty as a potential explanatory mechanism, though
frailty was not directly assessed in our analysis.

Similarly, a study by Nivatti et al. among Coronavirus Disease-2019 survivors re-
ported extremely high rates of polypharmacy (94%) and hyperpolypharmacy (46%), with a
significant decline in HRQoL [17]. The study also identified poor medication adherence
as a critical consequence of high pill burden [17]. Together, these findings underscore that
beyond functional impairment, adherence difficulties represent an important mediator of
reduced HRQoL in individuals with polypharmacy. Although our study and prior research
align on the physical consequences of polypharmacy, mental health findings remain in-
consistent. Some evidence suggests little to no association, while a few studies reported
significant associations between polypharmacy and mental health [11,14,17]. Our study’s
small but significant reduction in MCS scores may reflect the cumulative psychological
burden of managing complex regimens, or the indirect consequences of functional decline
and comorbidity burden. Discrepancies in findings across studies may be explained by
differences in study design, population characteristics, and measurement tools.

Although the observed reduction in MCS (0.85) represents a small difference, such
changes can be clinically meaningful at the population level, reflecting a decline in overall
HRQoL. This discrepancy highlights the need for further longitudinal studies to determine
whether polypharmacy directly impacts mental health or whether observed effects are
mediated through medication adherence, functional status, or comorbid disease severity.

Several mechanisms may account for the observed associations between polypharmacy
and lower HRQoL. First, the physiological burden of multiple medications increases the
risk of adverse drug reactions, drug–drug interactions, and higher anticholinergic or
sedative load, which can directly impair physical functioning [12,14,15,18,19]. Second,
polypharmacy often reflects underlying multimorbidity, which independently contributes
to functional decline, disability, and poor quality of life [5,6,15]. Although our models
adjusted for comorbidity burden, residual confounding is likely, as disease severity and
functional limitations are not fully captured by summary indices. Third, the complexity of
managing multiple prescriptions may itself reduce quality of life by increasing treatment
fatigue, medication nonadherence, and psychological stress, which can indirectly contribute
to both physical and mental health [5,6,15]. Finally, prior studies suggest that frailty
and poor adherence may act as mediators between polypharmacy and reduced HRQoL,
supporting the consequences of medication burden that could extend beyond physiological
effects alone [16,17].

Our study also identified several sociodemographic and clinical factors that are inde-
pendently associated with HRQoL. Women and unmarried individuals reported lower PCS
and MCS scores than men and married individuals, consistent with prior literature [20,21].
Similarly, adults with public insurance coverage reported significantly lower HRQoL than
those with private insurance, highlighting persistent inequities in access to resources and
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healthcare quality [22]. Education level demonstrated a positive association with both PCS
and MCS, reflecting the role of higher education in promoting health literacy, adherence,
and access to care [23]. These findings emphasize that the burden of polypharmacy does
not occur in isolation but interacts with broader social and structural determinants of
health [24].

Our study has important implications for clinical practice and policy. The high preva-
lence of polypharmacy in adults aged 50 years and older underscores the need for sys-
tematic medication reviews as part of routine care [10]. Interventions such as pharmacist-
led deprescribing, shared decision-making to prioritize essential treatments, and the use
of simplified dosing regimens can prevent the adverse effects of medication burden on
HRQoL [25]. At the policy level, improving access to comprehensive care management
programs, especially for socioeconomically disadvantaged populations, may help reduce
disparities in outcomes linked to both multimorbidity and polypharmacy [3,26].

Limitations

The evaluation and interpretation of the findings should be considered with the
following limitations. We could not establish causality in this study as the cross-sectional
nature of the data limits the ability to make causal inferences between polypharmacy
and HRQoL. Furthermore, HRQoL measures were self-reported and subject to recall or
reporting biases. In addition, polypharmacy was operationalized based on overlapping
days’ supply of prescriptions, which may not fully reflect appropriateness, adherence, or
regimen complexity. Finally, because MEPS excludes institutionalized populations such
as those in nursing homes, our findings may not be generalizable to individuals in long-
term care, where polypharmacy is often more severe. In addition, there is a potential for
medication indication bias, as individuals with poor baseline health status are prescribed
multiple medications, which may confound the association between polypharmacy and
HRQoL, even after adjusting for covariates. Despite these limitations, the study makes a
significant contribution by providing nationally representative evidence from the recent
MEPS data, demonstrating that polypharmacy is highly prevalent and independently
associated with poorer HRQoL.

5. Conclusions
In this nationally representative study of US adults aged 50 years and older, we found

that polypharmacy was significantly associated with lower physical and mental HRQoL.
Our findings highlight the need for integrated strategies that address both multimorbidity
and medication burden in order to improve the well-being of aging populations. From a
clinical and public health perspective, these results highlight the need to integrate routine
medication reviews, deprescribing strategies, and shared decision-making into clinical care
to optimize medications, minimize adverse effects, and improve HRQoL among aging
populations. Future research should consider longitudinal and interventional designs to
examine causal pathways, explore mediating roles of frailty, adherence, and functional
impairment, and evaluate the effectiveness of deprescribing interventions in enhancing
both physical and mental domains of HRQoL.
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