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Purpose: To investigate the association between polypharmacy, anxiety, and depression among Chinese older adults.
Patients and Methods: The data used in this study were from the Chinese Longitudinal Healthy Longevity Survey (CLHLS), the
2018 wave. Polypharmacy status was measured by the accumulation of self-reported medications. Anxiety and depression were
assessed by the Generalized Anxiety Disorder (GAD-7) scale and the Center for Epidemiologic Studies Depression Scale (CES-D-10),
respectively. Logistic regression models were performed.
Results: A total of 2484 Chinese older adults (female: 1321, 53.2%) aged from 60 to 117 years old were included in the analysis.
Regression analysis showed that polypharmacy was associated with depression after controlling for the covariates. No association was
observed between polypharmacy and anxiety.
Conclusion: There was a suggestive link between polypharmacy and depression among Chinese older adults. Having polypharmacy
might be an indicator for the possible depression among this population, but a comprehensive assessment of polypharmacy is
necessary.
Keywords: anxiety, depression, multimorbidity, older adults, polypharmacy

Introduction
Polypharmacy is defined as an individual taking 2 to 11 medications concurrently and/or receiving unnecessary/unwanted
prescription drugs.1,2 Research has linked polypharmacy with substantial healthcare costs, reduced physical function, and
impaired cognitive ability.3 People with polypharmacy may have a higher risk of adverse drug events and drug-drug
interactions, which are related to frequent hospital admissions and increased morbidity and mortality.3 Qualitative
findings also have shown that polypharmacy poses many challenges in people’s daily lives and may impact their self-
perceptions regarding medications.4,5

Polypharmacy is a common concern among older adults due to their geriatric syndromes and age-related physiologic
changes.6,7 The prevalence of polypharmacy has been documented before, varying in definitions, research settings, and
geographical places. For example, a national survey from Denmark showed that the prevalence of polypharmacy (> 5
different medications) was around 50% among older adults (≥ 75 years old) and 12% among the general population.8 In
the US, approximately 40% of older adults (≥ 65 years old) reported having polypharmacy and the rate was 15% for the
general population.9 Another population-based study found that more than 35% of Australians aged more than 70 years
old were affected by polypharmacy.10 At six tertiary-level hospitals in China, a cohort study found that the prevalence of
polypharmacy was 24% among adults aged ≥ 65 years.11 Longitudinal research presented that older adults aged ≥ 80
years reported taking 9.56 ± 5.68 medications regularly and the prevalence of polypharmacy (≥ 6 medications) was
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70%.12 A retrospective cross-sectional study found that the prevalence of polypharmacy was 72.2% among 3370 Chinese
type 2 diabetes patients and eight medications were prescribed per person approximately. Risk factors related to
polypharmacy were age, duration of diseases, length of hospital stay, and comorbidities.13 A study in Germany found
that multiple chronic conditions, frailty, high BMI, and poor physical and mental health were associated with excessive
polypharmacy.14

Psychological distress in the forms of anxiety and depression is found to be associated with polypharmacy. A meta-
analysis showed that people with polypharmacy might have an increased risk of depression.15 Another study in the US
identified that having polypharmacy resulted in poor self-reported health status and more symptoms of depression in
African Americans.16 However, there is no census regarding such an association.17 Moreover, guidelines based on
a single disease model are largely applied and specialist care is still commonly observed in China,18 which are key
drivers for polypharmacy. Although a patient with multimorbidity may benefit from the prescription of multiple
medicines, it is needed to recognize those who may be at risk of psychological distress due to polypharmacy.

The current study aimed to examine the association between polypharmacy and psychological distress including
anxiety and depression among a group of Chinese older adults.

Materials and Methods
Study Design
The current study was a secondary analysis of the latest CLHLS data, the CLHLS 2018 wave.19

The CLHLS is a nationwide, longitudinal survey regarding the aging population administered by Peking University
Center for Healthy Aging and Development Studies and the National School of Development of Peking University. More
details regarding the CLHLS were previously published.20

Sample
The CLHLS has conducted eight waves of surveys on health status and quality of life from 1998 to 2018 in 22 provinces in
China by using a multi-stage random sampling method with unequal proportions. The 2018 wave has surveyed over 15,000
individuals aged more than 65 years old between 2017–2018 from 23 provinces in mainland China. Of those, 10 had been
interviewed since 1998 and 30 since 2000. Of 790 had been interviewed since 2002, 1330 since 2005, 2440 since 2008/
2009, and 2884 since 2011/2012. Of 3463 people were surveyed in 2014 and 12,411 were first interviewed in 2018.

A structured, face-to-face questionnaire was administered by trained research assistants to collect data of interest.
Participants were asked about their sociodemographic information including age, sex, ethnicity, marital status, education,
etc. To determine their status of health, participants were asked if they suffered from chronic diseases such as
hypertension, diabetes, heart disease, etc., and treatment. Health-related information such as diet and nutrition, drinking
and smoking habits, lifestyle were asked. In addition, family information regarding siblings, parents, and children was
also surveyed.

To ensure the quality of analysis, the samples with missing values or answers of “I don’t know/have no idea” in any
variables of interest would be excluded in this study.

Measures
Dependent Variables
Anxiety was evaluated by the Generalized Anxiety Disorder (GAD-7) scale in this study.21 The GAD-7 includes seven
items using a four-point metric, ranging from 0 = “Not at all” to 3 = “Almost every day”. The total scores of GAD-7
range from 0 to 21 with higher scores suggesting more symptoms of anxiety. A cut-off score ≥ 10 was defined as an
individual with anxiety symptoms.22 Previous research has validated the GAD-7 in Chinese people and showed good
psychometric properties.23 In this study, the Cronbach alpha coefficient of GAD-7 was 0.909.

Depression was evaluated by the Center for Epidemiologic Studies Depression Scale (CES-D-10) in this study. The
CES-D-10 includes ten items using a four-point metric, ranging from 0 = “Rarely” to 3 = “Most of the time”. The total
scores of CES-D-10 range from 0 to 30 with higher scores suggesting more symptoms of depression. An individual is
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suggested to have depressive symptoms if he/she scored more than 10 in the CES-D-10.24 Previous research has used
CES-D-10 in Chinese people and reported its good validity and reliability.25 In this study, the Cronbach alpha coefficient
of CES-D-10 was 0.719.

Independent Variables
The CLHLS survey asked participants to report whether they have had a chronic disease based on a list of 24 diseases,
followed by a question regarding treatment “Are you taking medicine for this disease”. The included diseases were
hypertension, diabetes, heart disease, stroke/CVD, bronchitis (emphysema, pneumonia, asthma), tuberculosis, cataract,
glaucoma, cancer, prostate tumor, Parkinson disease, bedsore, arthritis, dementia, epilepsy, cholecystitis, dyslipidemia,
rheumatoid disease, chronic nephritis, mammary gland hyperplasia, uterine tumor, prostatic hyperplasia, and hepatitis.
A systematic review has indicated that there was a lack of a universal and accurate definition of polypharmacy and most
studies reported category of definitions for polypharmacy was numerical only.26 Therefore, this study used the numerical
definition, which calculated the number of medications to define polypharmacy. A participant reported taking five or
more medications for different chronic diseases would be considered having polypharmacy in this study.

Covariates
This study controlled a range of possible confounding factors including sociodemographic variables (eg age, residential
status, and education level), clinical variables (eg medical history), lifestyles (eg smoking and alcohol consumption), and
self-reported health status (eg general health). Quality of life was evaluated with one self-reported question “How do you
rate your health at present?”. This question was answered with a five-point scale ranging from 1 (very good) to 5
(very bad).

Statistical Methods
Descriptive analysis was used to describe the general characteristics of the sample. Multivariate logistic regression
analysis with forward selection was used to examine the association between polypharmacy (independent variable) and
anxiety and depression (dependent variables). In the regression models, having potential anxiety coded as 1 versus no/
minor anxiety coded as 0. The base model (Model 1) included polypharmacy and anxiety, model 2 further controlled for
sociodemographic variables and lifestyles, and model 3 additionally controlled for clinical variables and self-reported
health status. After that, analysis for depression was performed with repeated steps as above. Adjusted odds ratios (OR)
and 95% confidence intervals (95% CI) were reported.

Sensitivity analysis approaches were conducted to examine the robustness of the results. The authors performed
sensitivity analysis after categorizing cases into “Multimorbidity group” and “None-multimorbidity group” and per-
formed the regression among the “Multimorbidity group”. In this study, multimorbidity refers to a person who has two or
more chronic diseases.27

The data analyses were performed by using SPSS software (IBM SPSS Statistics for Windows, Version 20.0.
Armonk, NY: IBM Corp.) The statistical significance was set at a value of p < 0.05.

Ethical Considerations
The Ethics Committees of Human Research at Peking University and Duke University approved the CLHLS study
(Reference number: IRB00001052–13074; Pro00062871). Each participant gave informed consent before participation.

The CLHLS data were stored in Peking University Open Research Data Platform and permission to access the raw
data was required. This study acquired the data by applying for a data use agreement.

Results
Description of the Sample
A total of 2484 Chinese older adults (female: 1321, 53.2%) aged from 60 to 117 years old were included in the analysis.
Rural participants prevailed (1715, 69%). Most participants were living with house members. See Table 1.
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Most participants (68.2%) at least reported having one chronic health condition and almost two in five had multi-
morbidity. More than half reported taking medications for the corresponding chronic health conditions and the prevalence
of polypharmacy was 2.1%. See Table 2.

The mean scores for anxiety and depression were 1.47 ± 2.76 and 7.11 ± 4.33, respectively. Based on the cut-off
scores for GAD-722 and CES-D-10,24 there were 64 participants (2.6%) who reported having symptoms of anxiety and
628 (25.3%) for symptoms of depression. See Table 2.

Description of the Regression Models
In the base model (model 1) for anxiety, no association was observed between the number of medications and symptoms
of anxiety. After controlling social-demographic and lifestyle-related variables, it showed that participants in rural areas
might have more symptoms of anxiety compared with their urban peers (OR, 0.47, p < 0.05). In the final model, there
was a significant association between QoL and symptoms of anxiety (OR, 2.01, p < 0.01) whereas no association
between the number of medications and symptoms of anxiety was detected. See Table 3.

In the base model (model 1) for depression, significant associations were found between the number of medications
and symptoms of depression (OR, 1.12, p < 0.01). After controlling for social-demographic and lifestyle-related
variables, this association remained (OR, 1.20, p < 0.01). Participants with household members reported fewer symptoms
of depression compared with ones who lived alone (OR, 0.54, p < 0.01). In the final model, the number of medications
(OR, 1.18, p < 0.01), age (OR, 1.01, p < 0.05), residence type (OR, 0.67, p < 0.01), co-residence of the participants (OR,
0.62, p < 0.01), lifestyle-related variables including smoking (OR, 0.72, p < 0.05) and alcohol consumption (OR, 0.92,
p < 0.05), and QoL (OR, 2.41, p < 0.01) were significant variables. See Table 3.

Sensitivity Analysis
Logistic regression analysis was performed among the multimorbidity group that involved participants who reported
having two or more chronic diseases. In both analyses, the associations between polypharmacy and anxiety and
depression were consistent with the primary analyses.

Table 1 Description of Sociodemographic Variables, Lifestyles, and Clinical Variables (N = 2484)

Variable Category n %

Age 83.1 ± 11.3 (Mean ± SD), from 60 yrs to 117 yrs

Sex Male 1163 46.8

Female 1321 53.2

Residence type Urban 769 31.0

Rural 1715 69.0

Co-residence of interviewee With household member 1793 79.4

In an institution 79 3.2

Alone 432 17.4

Years of schooling 3.73 ± 4.44 (Mean ± SD)

Drink habit Yes 406 16.3

No 2078 83.7

Smoking habit Yes 406 16.3

No 2078 83.7
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The controlled model for anxiety showed that rural participants (OR, 0.19, p < 0.05) and participants with poor QoL
were vulnerable to anxiety (OR, 3.18, p < 0.01). The controlled model for depression indicated participants with
polypharmacy reported more symptoms of depression (OR, 0.49, p < 0.05). In addition, education level (OR, 0.94,
p < 0.01), co-residence of the participants (OR, 0.50, p < 0.01), and QoL (OR, 2.44, p < 0.01) were significant variables.
See Table 4.

Discussion
The current study has examined the associations between polypharmacy and anxiety and depression in a representative
sample of Chinese older adults. The prevalence of polypharmacy was lower than in past studies: A large survey in 17
European countries showed a prevalence of polypharmacy ranging from 26 to 40%.28 Zhang, Jiao, Guo, Bo, Xu and
Wu11 conducted a nationwide prospective cohort study that included 9062 Chinese hospitalized patients (aged more than
65 years) and found that the prevalence of polypharmacy was 24%. Another cross-sectional study in China analyzed the
prescription data from 720 hospitalized patients (aged more than 50 years) and found that the prevalence of polyphar-
macy accounted for 50%.29 As the CLHLS surveyed the general older population only, the difference in researched
samples and settings might explain this different rate. Also, the large heterogeneity in the definition of polypharmacy
makes it challenging to compare the prevalence of polypharmacy across different studies.

Table 2 Description of Clinical Variables, Polypharmacy, QoL, Anxiety, and Depression (N = 2484)

Variable Category n %

Number of chronic health conditions* None 789 31.8

1 766 30.8

2 435 17.5

3–4 361 14.5

5 and more 133 5.4

Number of medications None 1084 43.6

1 743 29.9

2 375 15.1

3 158 6.4

4 72 2.9

5 and more 52 2.1

QoL 1.99 ± 0.80 (Mean ± SD)

Anxiety Yes 64 2.6

No 2420 97.4

Anxiety scores 1.47 ± 2.76 (Mean ± SD)

Depression Yes 628 25.3

No 1856 74.7

Depression scores 7.11 ± 4.33 (Mean ± SD)

Note: * Hypertension, diabetes, heart disease, stroke/CVD, bronchitis (emphysema, pneumonia, asthma), tuberculosis, cataract,
glaucoma, cancer, prostate tumor, Parkinson disease, bedsore, arthritis, dementia, epilepsy, cholecystitis, dyslipidemia, rheuma-
toid disease, chronic nephritis, mammary gland hyperplasia, uterine tumor, prostatic hyperplasia, hepatitis.
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Table 3 Logistic Regression Analysis of the Associated Factors of Anxiety and Depression (N = 2484)

Anxiety by GAD-7 Depression by CESD-10

Model 1 Model 2 b Model 3 b Model 1 Model 2 b Model 3 b

OR* 95% CI OR† 95% CI OR† 95% CI OR* 95% CI OR† 95% CI OR† 95% CI

Medications 1.04 0.85–1.27 1.09 0.88–1.36 1.05 0.79–1.41 1.12** 1.04–1.20 1.20** 1.11–1.30 1.18** 1.05–1.32

Age a / 0.98 0.95–1.00 0.98 0.95–1.00 / 1.000 0.99–1.02 1.01* 1.00–1.02

Sex Female Ref Ref Ref Ref Ref Ref

Male / 0.62 0.34–1.15 0.61 0.33–1.14 / 0.87 0.71–1.08 0.85 0.68–1.06

Educational level a Illiteracy / 0.97 0.90–1.06 0.99 0.91–1.07 / 0.96 0.93–0.99 0.97 0.94–0.99

Residence type Urban Ref Ref Ref Ref Ref Ref

Rural / 0.47* 0.22–0.96 0.53 0.25–1.23 / 0.61 0.48–0.77 0.67** 0.52–0.87

Co-residence of interviewee Alone Ref Ref Ref Ref Ref Ref

Living with household members / 0.63 0.36–1.12 0.72 0.40–1.28 / 0.54** 0.43–0.68 0.62** 0.49–0.79

Living in an institution / 0.00 0.00 0.00 0.00 / 0.85 0.48–1.48 0.85 0.47–1.54

Smoking No Ref Ref Ref Ref Ref Ref

Yes / 1.25 0.59–2.62 1.34 0.64- / 0.68 0.51–0.91 0.72* 0.53–0.98

Drinking alcohol No Ref Ref Ref Ref Ref Ref

Yes / 0.67 0.28–1.60 0.61 0.25–1.47 / 1.02 0.76–1.36 0.92* 0.68–1.24

Self-reported health a / / 2.01** 1.55–2.84 / / 2.41** 2.12–2.74

Multimorbidity No Ref Ref Ref Ref Ref Ref

Yes / / 0.82 0.41–1.64 / / 0.81 0.62–7.07

Notes: aContinuous variable. bAdjusted for covariates. *Crude OR. †Adjusted OR. *p <0.05. **p<0.01.
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Table 4 Sensitivity Analysis of the Associated Factors of Anxiety and Depression Among Multimorbidity Group (n = 929)

Anxiety by GAD-7 Depression by CESD-10

Model 1 Model 2 b Model 3 b Model 1 Model 2 b Model 3 b

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Polypharmacyc 0.72 0.17–3.12 0.40 0.08–1.94 0.76 0.14–4.07 0.57 0.32–1.00 0.38** 0.20–0.70 0.49* 0.26–0.94

Age a / 0.97 0.92–1.01 0.97 0.92–1.01 / 1.000 0.98–1.01 1.00 0.99–1.02

Sex Female Ref Ref Ref Ref Ref Ref

Male / 0.56 0.20–1.56 0.61 0.21–1.75 / 0.78 0.55–1.09 0.77 0.54–1.11

Educational level a Illiteracy / 0.94 0.81–1.07 0.95 0.82–1.09 / 0.95* 0.93–0.99 0.94** 0.90–0.98

Residence type Urban Ref Ref Ref Ref Ref Ref

Rural / 0.15* 0.03–0.70 0.19* 0.04–0.95 / 0.73 0.51–1.03 0.88 0.61–1.28

Co-residence of interviewee Alone Ref Ref Ref Ref Ref Ref

Living with household members / 1.46 0.49–4.36 1.16 0.38–3.56 / 0.60** 0.41–0.87 0.50** 0.34–0.75

Living in an institution / 0.00 0.00 0.00 0.00 / 0.82 0.37–1.82 0.76 0.33–1.75

Smoking No Ref Ref Ref Ref Ref Ref

Yes / 1.28 0.38–4.37 1.23 0.34–4.50 / 1.36 0.84–2.20 1.29 0.78–2.15

Drinking alcohol No Ref Ref Ref Ref Ref Ref

Yes / 2.23 0.73–6.76 2.72 0.92–1.01 / 0.69 0.41–1.14 0.74 0.43–1.27

Self-reported health a / 3.18 ** 1.87–5.41 / 2.44** 2.01–2.96

Notes: aContinuous variable. bAdjusted for covariates. cReference group: non-polypharmacy group. *p <0.05. **p<0.01.
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In agreement with former research,16 multiple drug use was associated with depression in Chinese older adults, above
and beyond confounders. There were several explanations for the mechanism of depression and multiple drug use. First,
frailty is a common geriatric syndrome that may cause physiological loss and increased vulnerability to internal and
external stressors.30 An increased number of medications might lead to the development of frailty.6 Frailty and
depression could reciprocally affect each other over time31 and might share similar reasons.32 That could be the case
as the age of the sample in this study ranged between 60 and 117 years old and those participants were vulnerable to
frailty. Second, depression and chronic diseases were commonly co-occurred.33 Research showed that people with
multimorbidity were two to three times to have depression in contrast to people without multimorbidity or people
without chronic conditions.34 The presence of more than one chronic condition needing management and treatment,
which usually leads to multiple medications. Conversely, depression is a key factor in poor health, and having depression
might delay an improvement in a physical chronic condition.35

A national survey in the US has shown that polypharmacy could contribute to psychological distress among African
Americans.36 However, this study did not document the association between medications and anxiety. One possible
explanation was the difference in samples and research settings. In addition, using different scales for anxiety might lead
to controversial results.

This study involved a nationally representative sample of Chinese older adults and used standardized measurements
for anxiety and depression. However, this study was not able to identify causality due to the design nature. This study
used self-reported scales to measure the status of polypharmacy and the calculation of multiple medications might result
in a bias. As the CLHLS only included medications for a list of physical chronic conditions. The status of psychotropic
medicines was lacking, although antipsychotic polypharmacy (APP) is frequently prescribed among people with
psychiatric disorders. For example, multiple medications use is suggested if monotherapy not working among people
with bipolar disorder.37 Additionally, Traditional Chinese Medicine (TCM) is a significant complementary and alternative
treatment in China and a large survey in China showed that around 14% of older adults have used TCM practitioners.38

As a result, information regarding Chinese herbal formulas for treating diseases should be considered. Over-the-counter
drugs were excluded in this study, which might also underestimate the status of polypharmacy. Given that the
polypharmacy definitions were various, a more comprehensive and holistic evaluation of polypharmacy should be
developed and employed in further research.

The results of this study can be translated into clinical practice and research in several ways. First, using multiple
medications might be served as an indicator for psychological distress such as depression in older adults. Although the
interactions between polypharmacy and anxiety have not yet been clarified, efforts should be made concerning the
detection of these potential mental health problems. Second, a healthcare protocol for people with polypharmacy should
incorporate elements for the mental aspect, especially in a geriatric setting. Finally, examining polypharmacy in older
adults should consider more about geriatric syndrome such as frailty, thus comprehensive geriatric assessments are
necessary. Moreover, qualitative findings presented that having polypharmacy might affect one’s self-perception regard-
ing medications4 and develop burdens such as medication fatigue and side effects.39 This might suggest a clue to explore
the impact of polypharmacy on people’s mental health by involving those accompanied variables.

Conclusion
The current study has found a possible link between polypharmacy and depression in a national sample of Chinese older
adults, suggesting that those with polypharmacy might be at greater risk of developing depression. Having polypharmacy
may serve as a screener to identify symptoms of depression among this population. Verification of this finding is required
across different settings and further research with comprehensive measures about polypharmacy could help to better
explore such an association.
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