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ABSTRACT
Objective: The aim of the present study is to determine the frequency of polypharmacy and depression and the relationship 
between them in older adults.
Methods: We reviewed the files and electronic records of 863 patients aged 65 years and older admitted to our geriatric outpa-
tient clinic. The presence of polypharmacy and depression was evaluated.
Results: The mean age of the participants was 73.3 ± 6.5 years. The proportion of female patients was 66.8%. While the frequency 
of polypharmacy was 47.1% in general, it was 80.5% in depressive patients. The proportion of patients diagnosed with depres-
sion was 15.9%. The presence of depression was found to be associated with a 3.3-fold increase in the risk of polypharmacy.
Conclusions: The frequency of polypharmacy was found to be high especially among depressed patients in our study. Early 
diagnosis of depressed elderly people seems to be an approach to prevent the occurrence of polypharmacy.
Keywords: Depression, older adults, polypharmacy

INTRODUCTION
Geriatric syndromes are common clinical conditions in older 
adults, including falls, frailty, cognitive impairment, delirium, uri-
nary incontinence, depression, and polypharmacy.1

Polypharmacy is a global problem that particularly affects 
older adults, and its prevalence is higher in older adults.2,3 
Polypharmacy is most commonly defined as the use of 5 or more 
medications daily by an individual. Hyperpolypharmacy has 
been defined as using 10 or more medications. It is stated that 
approximately 30% of adults aged 65 and over take 5 or more 
drugs in developed countries.4,5

Polypharmacy is a complex geriatric syndrome that needs care-
ful evaluation of its benefits and potential harms, especially in 
elderly patients. Complexity arises from conditions such as mul-
timorbidity, sensory and cognitive impairment, drug-drug and 
drug-disease interactions, which are common in old age.6 Prior 
studies have shown older adults to have multiple comorbidities 
associated with increased drug use.7,8

A very large cross-sectional study found that patients with 
depression are more likely to have multimorbidity.9 In addition, 
the risk of having comorbidities increases by 40% in depres-
sive disorders.10 Little is known about the relationship between 
polypharmacy and depression in older adults. There is some 

evidence that increasing numbers of medications are associ-
ated with more depressive symptoms, but this area is less well 
understood.

This study aimed to determine the frequency of polypharmacy 
and depression and the relationship between them in older 
adults.

METHODS
Study Design and Patients
The subjects of this study were geriatric patients admitted to 
our outpatient clinic between November 1, 2020, and March 1, 
2021. The files and hospital electronic record system data of 
863 patients were reviewed. The patients’ socio-demographic 
characteristics, chronic diseases, medications used, newly 
prescribed and discontinued drugs were examined. One 
hundred twenty-four patients with insufficient file data were 
excluded from the study. The study was completed with 
739  patients. Polypharmacy, as defined most frequently, was 
accepted as using 5 or more drugs at the same time. The diag-
nosis of depression was made by an experienced psychiatrist 
or geriatrician.

Statistical Analysis
The normality of the distribution of continuous variables was 
tested by the Shapiro-Wilk test. Two independent groups 
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with a non-normal distribution were compared with Mann-
Whitney U test. The relationship between categorical variables 
was assessed with the χ2 test, and numerical variables with 
Spearman’s rank correlation coefficient. Multicollinearity was 
checked, and multivariate binary logistic regression analysis 
was performed for independent predictors of polypharmacy. 
Statistical analysis was performed with Statistical Package 
for the Social Sciences for Windows version 22.0 (IBM SPSS 
Statistics Corp., Armonk, NY, USA). A P value less than .05 was 
accepted as statistically significant.

Compliance with Ethical Standards
Ethics approval: All procedures performed in studies involv-
ing human participants were in accordance with the ethical 
standards of the institutional research committee and with the 
1964 Helsinki Declaration and its later amendments or compa-
rable ethical standards. Approval for the study was granted by 
Gaziantep University Medical Faculty Ethics Committee (Date: 
May 27, 2020, Decision no: 2020/115). The authors confirm inde-
pendence from the sponsors, and the content of the article has 
not been influenced by the sponsors.

RESULTS
The mean age of the 739 patients was 73.3 ± 6.5 years. The 
proportion of female patients was 66.8%. Almost half of the 
participants had polypharmacy. The proportion of patients 
who were previously or newly diagnosed with depression was 
15.9%. The frequency of polypharmacy in depressive indi-
viduals was more than 80%, and also the rate of those with an 
increase in the number of medications was found to be higher 
in depressed patients. In addition, while 66 (19%) of 348 patients 
with polypharmacy had a decrease in the number of drugs, most 
of these patients were non-depressive patients. Other socio-
demographic characteristics of the patients are shown in Table 1.

A statistically significant positive correlation between the num-
ber of medications used and comorbidities and also the number 
of medications used and medications discontinued are pre-
sented in Table 2.

Variance inflation factor was calculated, and the presence of 
hypertension and diabetes mellitus was excluded from models 
due to the collinearity problem. In multivariate binary logistic 
regression analysis, age, depression, and the number of comor-
bidities were found as independent variables for polypharmacy 
(Table 3).

DISCUSSION
The results of our study showed that polypharmacy is associ-
ated with depression and is more common in older adults with 
depression than in non-depressive adults.

Main Points

•	 Almost half of the geriatric patients had polypharmacy.
•	 The frequency of polypharmacy was higher in depressive 

patients.
•	 The presence of depression increased the risk of 

polypharmacy.

Table 1.  Participants’ Socio-demographic Characteristics (n = 739)

Variables
Non-depressive

(n = 621)
Depressive

(n = 118) P
Total

(n = 739)

Gender

  Female 406 (65.4%) 88 (74.6%) .055 494 (66.8%)

  Male 215 (34.6%) 30 (25.4%) 245 (33.2%)

Age† 73.2 ± 6.5 73.7 ± 6.7 .486 73.3 ± 6.5

Age group

  65-74 years 399 (64.3%) 70 (59.3%) .502 469 (63.5%)

  75-84 years 179 (28.8%) 37 (31.4%) 216 (29.2%)

  ≥85 years 43 (6.9%) 11 (9.3%) 54 (7.3%)

Number of comorbidities† 2.5 ± 1.1 3.4 ± 1.0 .000* 2.7 ± 1.1

Comorbidities

  Hypertension 425 (68.4%) 87 (73.7%) .277 512 (69.3%)

  Diabetes mellitus 328 (52.8%) 74 (62.7%) .055 402 (54.4%)

  Coronary artery disease 127 (20.5%) 29 (24.6%) .187 156 (21.1%)

  Neurodegenerative diseases 37 (6.0%) 11 (9.3%) .218 48 (6.5%)

Polypharmacy 253 (40.7%) 95 (80.5%) .000* 348 (47.1%)

Number of medications used† 4.3 ± 2.4 5.8 ± 2.5 .000* 4.5 ± 2.5

Patients with increased medication 105 (16.9%) 29 (24.6%) .047* 134 (18.1%)

Patients with decreased medication 71 (11.4%) 8 (6.8%) .134 79 (10.7%)

*P < .05; †mean ± SD.
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Previous studies have shown that polypharmacy is very common 
in the elderly population and has a prevalence between 27% and 
59% in primary care patients. In a recent study conducted with 
34,232 elderly participants from 17 European countries, the prev-
alence of polypharmacy was found to be 32.1%.11

Depression is the most common psychological disorder in older 
adults that compromises health status, so individuals suffer-
ing from depression are more prone to polypharmacy.12 Studies 
have shown that depression increases mortality alone or in com-
bination with other diseases. Studies conducted in Turkey have 
reported that 10.2%-68.9% of the older individuals living in institu-
tions and 29% of community dwellers had depressive symptoms.

There is a vicious circle between polypharmacy and depression. 
While depression can increase the number of drugs used, poly-
pharmacy can also lead to depressive symptoms in individuals.

To date, few studies have investigated the relationship between 
depression and polypharmacy, and one of them claimed that 
depression is a better predictor of polypharmacy than other 
comorbid diseases.13–15

In some studies investigating the consequences of polypharmacy, 
depression has been addressed, but it has not been discussed 

sufficiently.16,17 Vetrano et al18 have shown that depressive symp-
toms were associated with polypharmacy. Furthermore, other 
studies have shown that depressive patients have higher odds 
for polypharmacy, and there was a positive association between 
polypharmacy and depressive symptoms in older women.19,20

In the present study, the prevalence of polypharmacy has been 
found as 47.1% in older individuals. The high prevalence of poly-
pharmacy in older adults can be explained by the exponential 
increase in the prevalence of chronic diseases and conditions 
associated with advancing age.21 The fact that the frequency of 
polypharmacy in depressive individuals is more than 80% indi-
cates the importance of evaluating the elderly in terms of the pres-
ence of depression. Also, the presence of depression was found to 
be associated with a 3.3-fold increase in the risk of polypharmacy.

Our findings showed that, compared to non-depressive older 
adults, depressive patients had a significantly higher number 
of comorbidities. Consistent with other studies, the number of 
comorbidities and depressive disorders were associated with 
the usage of more medications.22,23 More importantly, the num-
ber of medications used for chronic diseases has increased in 
approximately a quarter of depressive patients who applied to 
our geriatric outpatient clinic. In addition, most of the patients 
with polypharmacy with a decreased number of drugs were non-
depressive patients. This also forces geriatricians to fight against 
polypharmacy.

There are some limitations in our study. First is the retrospective 
design of the study. Second, the fact that the study was con-
ducted in a tertiary healthcare institution increases the likeli-
hood of depressive patients having more comorbidities. Third, 
the number of depressive patients was relatively low. Despite 
these limitations, our study has some strengths. There are few 
studies investigating the relationship between depression and 
polypharmacy. There was no heterogeneity among the study 
groups, so the relationship between depression and polyphar-
macy has been emphasized more clearly.

Table 2.  Correlation Analysis Results Between the Variables

Age
Number of 

Comorbidities
Number of 

Medications

Number of 
Medications 

Newly Prescribed

Number of 
Medications 
Discontinued

Age r 1.000 0.011 0.095 −0.060 −0.102

P .756 .010* .485 .346

Number of comorbidities r 0.011 1.000 0.730 0.104 0.271

P .756 .000* .222 .011*

Number of medications r 0.095 0.730 1.000 −0.045 0.479

P .010* .000* .597 .000*

Number of medications newly prescribed r −0.060 0.104 −0.045 1.000 0.661

P .485 .222 .597 1.000 .052

Number of medications discontinued r −0.102 0.271 0.479 0.661 1.000

P .346 .011* .000* .052

r, Spearman rank correlation coefficient.
*Significant at .01 level.

Table 3.  Multivariate Logistic Regression Analysis Results of 
the Independent Variables for Polypharmacy

Variable

Polypharmacy

OR [95% CI] P
 Age 1.04[1.01-1.07] .016*

 Gender (female vs. male) 1.01[0.67-1.51] .970

 Depression 3.30[1.88-5.78] .000*

 Number of comorbidities 5.49[4.25-7.10] .000*

OR, odds ratio.
*P < .05 according to multivariate binary logistic regression analysis.
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CONCLUSION
This study showed that polypharmacy is quite common in the 
elderly population, and defining variables, such as depression 
associated with polypharmacy, is important in monitoring the 
older individuals most vulnerable to this problem. Early diagno-
sis of depressed elderly people seems to be an approach to pre-
vent the occurrence of polypharmacy. It is necessary to carry out 
further large-scale, multi-center, prospective studies to analyze 
this association better in older individuals.

Ethics Committee Approval: Ethical committee approval was received 
from the Ethics Committee of Gaziantep University Medical Faculty 
University (Date: May 27, 2020, Decision no: 2020/115).

Informed Consent: Written informed consent was obtained from all 
participants who participated in this study.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – A.C; Design – A.C., Z.A.O; Supervision – 
Z.A.O; Funding – None; Materials – A.C; E.M.E; Data collection and/or 
Processing – A.C; E.M.E; Analysis and/or Interpretation – A.C; Literature 
Review – E.M.E; Writing – A.C; E.M.E; Critical Review – Z.A.O

Declaration of Interests: The authors declare that they have no compet-
ing interest.

Funding: The authors declared that this study has received no financial 
support.

REFERENCES
1.	 Saraf  AA, Petersen  AW, Simmons  SF, et al. Medications associated 

with geriatric syndromes and their prevalence in older hospitalized 
adults discharged to skilled nursing facilities. J Hosp Med. 
2016;11(10):694-700. [CrossRef]

2.	 Jyrkkä J, Enlund H, Lavikainen P, Sulkava R, Hartikainen S. Associa-
tion of polypharmacy with nutritional status, functional ability and 
cognitive capacity over a three-year period in an elderly population. 
Pharmacoepidemiol Drug Saf. 2011;20(5):514-522. [CrossRef]

3.	 Wastesson JW, Morin L, Tan ECK, Johnell K. An update on the clinical 
consequences of polypharmacy in older adults: a narrative review. 
Expert Opin Drug Saf. 2018;17(12):1185-1196. [CrossRef]

4.	 Scott  IA, Hilmer SN, Reeve E, et al. Reducing inappropriate polyp-
harmacy: the process of deprescribing. JAMA Intern Med. 
2015;175(5):827-834. [CrossRef]

5.	 Gnjidic D, Hilmer SN, Blyth FM, et al. High-risk prescribing and inci-
dence of frailty among older community-dwelling men. Clin Phar-
macol Ther. 2012;91(3):521-528. [CrossRef]

6.	 Wallace E, Salisbury C, Guthrie B, Lewis C, Fahey T, Smith SM. Manag-
ing patients with multimorbidity in primary care. BMJ. 2015;350:h176. 
[CrossRef]

7.	 Guralnik  JM. Demography and epidemiology. In: Halter  JB, Ous-
lander  JG, Tinetti  ME, et al., eds. Hazzard’s Geriatric Medicine and 
Gerontology, 6ème. New York, NY: The McGraw-Hill Companies; 

2009. http:​//acc​essme​dicin​e.mhm​edica​l.com​/cont​ent.a​spx?a​id=51​
06471​

8.	 Nubé  M, Van Den Boom  GJM. Gender and adult undernutrition 
in  developing countries. Ann Hum Biol. 2003;30(5):520-537. 
[CrossRef]

9.	 Smith DJ, Court H, McLean G, et al. Depression and multimorbidity: 
a cross-sectional study of 1,751,841 patients in primary care. J Clin 
Psychiatry. 2014;75(11):1202-1208. [CrossRef]

10.	 Firth J, Siddiqi N, Koyanagi A, et al. The Lancet Psychiatry Commis-
sion: a blueprint for protecting physical health in people with men-
tal illness. Lancet Psychiatry. 2019;6(8):675-712. [CrossRef]

11.	 Midão  L, Giardini  A, Menditto  E, Kardas  P, Costa  E. Polypharmacy 
prevalence among older adults based on the survey of health, age-
ing and retirement in Europe. Arch Gerontol Geriatr. 2018;78:213-
220. [CrossRef]

12.	 Antonelli Incalzi  R, Corsonello  A, Pedone  C, Corica  F, Carbonin  P. 
Depression and drug utilization in an elderly population. Ther Clin 
Risk Manag. 2005;1(1):55-60. [CrossRef]

13.	 Yuruyen M, Yavuzer H, Demirdag F, et al. Is depression a predictive 
factor for polypharmacy in elderly? Clin Psychopharmacol. 
2016;26(4):374-381. [CrossRef]

14.	 Liu  CP, Leung  DS, Chi  I. Social functioning, polypharmacy and 
depression in older Chinese primary care patients. Aging Ment 
Health. 2011;15(6):732-741. [CrossRef]

15.	 Sanglier T, Saragoussi D, Milea D, Tournier M. Depressed older adults 
may be less cared for than depressed younger ones. Psychiatry Res. 
2015;229(3):905-912. [CrossRef]

16.	 Khezrian  M, McNeil  CJ, Myint  PK, Murray  AD. The association 
between polypharmacy and late life deficits in cognitive, physical 
and emotional capability: a cohort study. Int J Clin Pharm. 
2019;41(1):251-257. [CrossRef]

17.	 Volaklis  KA, Thorand  B, Peters  A, et al. Physical activity, muscular 
strength, and polypharmacy among older multimorbid persons: 
results from the KORA-Age study. Scand J Med Sci Sports. 
2018;28(2):604-612. [CrossRef]

18.	 Vetrano DL, Villani ER, Grande G, et al. Association of polypharmacy 
with 1-year trajectories of cognitive and physical function in nurs-
ing home residents: results from a multicenter European study. J Am 
Med Dir Assoc. 2018;19(8):710-713. [CrossRef]

19.	 Holvast F, van Hattem BA, Sinnige J, et al. Late-life depression and 
the association with multimorbidity and polypharmacy: a cross-
sectional study. Fam Pract. 2017;34(5):539-545. [CrossRef]

20.	 Bazargan  M, Smith  J, Saqib  M, Helmi  H, Assari  S. Associations 
between polypharmacy, self-rated health, and depression in African 
American older adults; mediators and moderators. Int J Environ Res 
Public Health. 2019;16(9). [CrossRef]

21.	 McLean  AJ, Le Couteur  DG. Aging biology and geriatric clinical 
pharmacology. Pharmacol Rev. 2004;56(2):163-184. [CrossRef]

22.	 Lim  LM, McStea  M, Chung WW, et al. Prevalence, risk factors and 
health outcomes associated with polypharmacy among urban 
community-dwelling older adults in multi-ethnic Malaysia. PLOS 
ONE. 2017;12(3):e0173466. [CrossRef]

23.	 Kim HA, Shin JY, Kim MH, Park BJ. Prevalence and predictors of poly-
pharmacy among Korean elderly. PLOS ONE. 2014;9(6):e98043. 
[CrossRef]

https://doi.org/10.1002/jhm.2614
https://doi.org/10.1002/pds.2116
https://doi.org/10.1080/14740338.2018.1546841
https://doi.org/10.1001/jamainternmed.2015.0324
https://doi.org/10.1038/clpt.2011.258
https://doi.org/10.1136/bmj.h176
http://accessmedicine.mhmedical.com/content.aspx?aid=5106471
http://accessmedicine.mhmedical.com/content.aspx?aid=5106471
https://doi.org/10.1080/0301446031000119601
https://doi.org/10.4088/JCP.14m09147
https://doi.org/10.1016/S2215-0366(19)30132-4
https://doi.org/10.1016/j.archger.2018.06.018
https://doi.org/10.2147/tcrm.1.1.55.53603
https://doi.org/10.5455/bcp.20160224101558
https://doi.org/10.1080/13607863.2011.562174
https://doi.org/10.1016/j.psychres.2015.07.035
https://doi.org/10.1007/s11096-018-0761-2
https://doi.org/10.1111/sms.12884
https://doi.org/10.1016/j.jamda.2018.04.008
https://doi.org/10.1093/fampra/cmx018
https://doi.org/10.3390/ijerph16091574
https://doi.org/10.1124/pr.56.2.4
https://doi.org/10.1371/journal.pone.0173466
https://doi.org/10.1371/journal.pone.0098043

