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Introduction: The physiological changes with increasing age make older adults more prone to 
acquiring chronic diseases, and their treatment needs multiple drug regimens. However, the 
extensive use of medications is accompanied by an increased risk of adverse drug reactions 
(ADRs), partly due to polypharmacy (concomitant use of multiple drugs). Both polypharmacy 
band medication adherence are considered major public health concerns, which are growing 
worldwide.

Objective: This study was conducted to determine drug adherence in older adults with 
polypharmacy referred to selected educational medical centers of Iran University of Medical 
Sciences, Tehran City, Iran, in 2021.

Materials and Methods: The present study is a descriptive cross-sectional analytical study. The 
sample consisted of 243 older people. The participants were selected using a non-probability 
sampling method (continuous method with categorical proportional allocation). The inclusion 
criteria were older adults taking polypharmacy (five or more prescribed drugs). Data collection tools 
were a demographic personal and clinical characteristics form, a drug compliance questionnaire, 
and a 10-point visual analog scale (VAS) of self-perception of health. After the participants had 
completed the questionnaires, the raw data were analyzed using descriptive and inferential 
statistics methods, including analysis of variance, independent t-test, and the Pearson correlation 
coefficient. The significance level was considered P<0.05.

Results: The mean age of the subjects was 69.38±6.6 years; their mean perception of health was 
5.83±2.33, and the mean number of underlying diseases was 2.3±1.19. The study participants 
showed moderate drug adherence, which was insufficient. No significant relationship was found 
between demographic and clinical variables with drug adherence. The Pearson correlation test 
results showed a weak correlation between age and medication adherence (r= 0.029, P=0.001), as 
well as age and number of underlying diseases (r=0.031, P=0.001).

Conclusion: This study demonstrated moderate drug adherence in older adults with polypharmacy, 
which is not optimal. Healthcare professionals involved in patients’ medication use play a key role 
in providing essential education to older adults with polypharmacy to improve drug adherence. 
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Introduction

lder adults are the largest consumers of 
medication due to an age-associated in-
crease in chronic conditions. Thus, mul-
tiple medication use (i.e. polypharmacy) 
is a common consequence of providing 

healthcare to older adults. Polypharmacy among older 
adults is a significant issue, which refers to the simulta-
neous use of five or more drugs [1]. By reviewing the 
statistics and information available in the field of the 
elderly population, we repeatedly come across stud-
ies that report the progressive aging of the population 
worldwide. The growth of the elderly population in so-
cieties poses a new challenge to the organizations in 
charge of their health [2]. The issue of nonadherence in 
healthcare systems is important because it is responsi-
ble for over 20% of hospital admissions due to prevent-
able adverse events, leading to unnecessary costs with 
a major economic impact [1, 3]. The results of studies 
show that the prevalence of polypharmacy increases 
with age. The medication treatment will be effective 
if individuals use it accurately and regularly [4-6]. The 
number of home-dwelling older people who need drug 
treatment is increasing as the population ages. Poten-
tially inappropriate medications are drugs that should 
be avoided whenever possible in older adults because 

of their poor benefit-risk ratio in old age [7]. One of the 
important issues in this group is polypharmacy, which is 
defined as the simultaneous use of several drugs. The 
research on polypharmacy reveals adverse effects of 
this issue, the increase in the hospitalization rate of old-
er people, the decline in health status, the rise in health 
costs for older people as well as the health system, and 
many other things that can probably cause health issues 
and overshadowing treatment, including medication 
adherence [8]. 

Both polypharmacy and potentially inappropriate 
medications have widely been studied in the scientific 
literature, but primarily in an overall context in older 
populations [9-11]. Based on what was discussed, poly-
pharmacy and medication adherence concepts are con-
sidered essential and influential phenomena, especially 
in Geriatrics. Considering the importance of polyphar-
macy and medication adherence, we decided to search 
in this field, as the issue of medication adherence in 
older people with polypharmacy has been relatively 
neglected, and there is limited information in this field. 
This study focused on older adults with polypharmacy 
and aimed to identify their drug adherence.

O

Highlights 

• Polypharmacy is common among older patients. 

• As the frequency of chronic illnesses and medication use increase with older age, polypharmacy increases among 
older people. 

• In this study, older people showed a moderate level of medication adherence, which is unfavorable. 

• There is a lack of follow-up of medication regimens by drug prescribers in older adults with polypharmacy. 

Plain Language Summary 

Polypharmacy refers to using five or more medications simultaneously. Aging places individuals at risk of multi 
morbidity due to associated physical changes and increases the chances of being prescribed multiple medications. 
Moreover, increasing the number of medicines prescribed to a patient may increase the risk of medication 
nonadherence. As medication use is frequent in the older population, it may be accompanied by an increased risk 
of adverse drug reactions, partly due to polypharmacy and age-related changes in the properties of drugs. In this 
context, specific attention must be paid to medication adherence in the older population with polypharmacy. The 
present study was conducted to determine drug adherence in older adults with polypharmacy. In other words, one 
of the conditions and criteria for entering the research was older people with polypharmacy or taking 5 or more 
prescribed drugs. The results showed that our sample had moderate drug adherence, which is not optimal. 
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Materials and Methods

This cross-sectional descriptive-analytical study was 
conducted on elderly patients with polypharmacy re-
ferred to selected educational-therapeutic centers of 
Iran University of Medical Sciences in Tehran City, Iran. 
The inclusion criteria were as follows: Age 60 or older, 
taking 5 or more drugs, not having cognitive impair-
ment according to the abbreviated mental test (AMT) 
tool (obtaining a score of at least 7 out of 10), and abil-
ity to communicate in Persian language. Considering the 
medication adherence rate in older people with poly-
pharmacy at the confidence level of 95% and accurate 
estimation of 0.5 scores based on the range of the score 
(0-28) of the related questionnaire, the sample size was 
estimated to be at least 250. This study used a continu-
ous sampling method (stratified with proportional allo-
cation) to take 50 samples (older adults) from each of 
the five large hospitals in Tehran, Iran.

In this study, the data collection tool was a demo-
graphic and clinical form questionnaire, the AMT and 
the adherence in chronic diseases scale (ACDS) to mea-
sure medication adherence. AMT short cognitive test 
[12] is a shortened form of cognitive test with 10 ques-
tions; this form has 10 points and scoring 6 or less is a 
sign of cognitive impairment. Foroughan et al. deter-
mined the validity and reliability of this questionnaire in 
the Persian version [13].

The ACDS is a 7-item questionnaire. Each question is 
associated with 5 predefined propositions of answers. 
The questions relate to patients’ behavior determining 
adherence (items 1-5) or situations and opinions, which 
may influence adherence (items 6, 7). This scale is sup-
posed to reflect real-life adherence to pharmacological 
treatment and explain mechanisms determining pa-
tients’ adherence. Each item has 5 options to answer, 
so the options are named from ‘a’ to ‘e,’ and the order is 
scored from 0 to 4. A total score <20 means low adher-
ence, 20 to 26 is moderate and a score ≥27 is considered 
high compliance. The lowest score in this tool is 0 and 
the highest score is 28. In a previous Iranian study, the 
reliability was carried out in Persian using the Cronbach 
α, equal to 0.92 [14]. In this study, we used the internal 
similarity coefficient method to determine the internal 
reliability of the questions (a Cronbach α of 0.83 was 
obtained). The questionnaire was completed by 20 old-
er patients with polypharmacy who met the inclusion 
criteria. In this study, the variable of perceived health 
status in the demographic information reflects people’s 
overall perception of their health, including physical and 
psychological dimensions. Typically ascertained through 

health interview surveys, respondents were asked ques-
tions such as “How is your health in general? Is it very 
good, good, fair, poor and very poor?” using the hori-
zontal 10-cm visual analog scale (VAS) [15].

After approving the proposal and obtaining permis-
sion from the ethics committee of the Iran University 
of Medical Sciences, the target population comprised 
all older adults with polypharmacy. After scoring the 
questionnaire, specifying the data and completing the 
answers to the questionnaires, the information related 
to each item was entered in the SPSS software, version 
20. The data analysis was done in two sections: Descrip-
tive statistics and inferential statistics. The descriptive 
statistics section used frequency distribution tables, 
numerical indices and percentage, Mean±SD. The infer-
ential statistics section used the independent t-test and 
analysis of variance (ANOVA) and the Pearson correla-
tion coefficient. The significance level of the test was set 
at P<0.05. 

Results

The data-gathering instrument was provided to 250 
people, but 243 participants responded to all items of 
the questionnaires. The findings show that the larg-
est percentage of the participants were young seniors 
(53%) with a mean age 69.38±6.6, were male (54.7%), 
had a low level of education of being illiterate or with 
primary education (68.4%), were urbanite (93%), mar-
ried (72.5%), were living with family members (91.8%) 
as well as possession of high level of health perception 
(45.5%) with only 0-3 underlying diseases (84.9%) These 
results were shown in Table 1.

Table 2 presents the clinical health and disease data 
to analyze the state of drug adherence in the elderly 
participants. Based on the data among the 243 respon-
dents to the medication adherence questionnaire, the 
minimum score obtained was 7, the maximum score 
was 28, and the Mean±SD was 21.06±4.44. There were 
no statistically significant relationships between the 
study’s main variable of medication adherence and de-
mographic characteristics.

As shown in Table 3, none of the demographic vari-
ables have a statistically significant relationship with 
medication adherence. In addition, about 45.5% of the 
study participants had a high score of perceived health, 
and 84.9% had 0-3 underlying chronic diseases. Also, 
there was no statistical relationship between perceived 
health and personal characteristics. Moreover, there 
was no significant relationship between the number of 

Bastani F, et al. Drug Adherence in the Older Adults With Polypharmacy. J Holist Nurs Midwifery. 2024; 34(3):201-210.

http://en.iums.ac.ir/
http://en.iums.ac.ir/
http://en.iums.ac.ir/


204

July 2024, Volume 34, Number 3

Table 1. Demographic characteristics of the participants (n=243)

Variables No. (%)/Mean±SD

Age (y)

60–70 133(54.7)

70–80 94(38.7)

80≤ 16(6.6)

Min-max 60-90 69.38±6.6

Gender
Female 111(45.7)

Male 132(54.3)

Education

Illiterate 81(33.4)

Elementary 86(35.4)

High school 32(13.2)

Diploma 33(13.5)

University 11(4.5)

Employment status

Employee 24(9.9)

Retired 36(14.8)

Self-employed 183(75.3)

Marital status

Single 0

Married 177(72.8)

Divorced 10(4.2)

Widow(er) 56(23)

Place of residence
Urban 227(93)

Rural 16(7)

Type of residency
The owner 180(74.1)

Tenant 63(25.9)

A person who lives with the patient
Family members 223(91.8)

Other than family or alone 20(8.2)

Bastani F, et al. Drug Adherence in the Older Adults With Polypharmacy. J Holist Nurs Midwifery. 2024; 34(3):201-210.
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underlying diseases of the older adults and demograph-
ic variables. The Pearson correlation test results showed 
a direct weak correlation between age and the main 
variables of “medication adherence” and “number of 
underlying diseases” (r=0.029, P=0.001 and r=0.031, 
P=0.001, respectively). Based on the ACDS scale, get-
ting a score between 20 and 26 is considered medium 
drug adherence, with a mean 21.06±4.44 among 243 
respondents. Similarly, the results of Table 4 present 
no significant relationship between the number of 
underlying diseases and the perception of the partici-
pants’ health with medication adherence. In this study, 
we descriptively calculated the response frequency of 
the participants to the questions of the data-gathering 
instrument of ACDS. Regarding question No. 6, “Does 
your physician inquire about medication-related prob-
lems that you might experience?” 35.1% answered ‘No’ 
and got a 0 score. This negative reply of the participants 
“as a remarkable answer” did not exist in the answers to 
other questions. 

Discussion

This study aimed to assess medication adherence 
status among older adults with polypharmacy living 
in Tehran City, Iran. This study was conducted among 
community-dwelling older adults. It was the first study 
investigating medication adherence as a major health 
challenge in Iran. According to the findings among the 
respondents to the medication adherence question-
naire and in line with the main aim of the research to 
assess the medication adherence of older people with 
polypharmacy, a percentage of the older adults showed 
a lack of optimal adherence to prescribed medicines. 
This finding is a major public health issue related to 

multimorbidity, poor control of chronic diseases, such 
as diabetes, hypertension, and dyslipidemia, and a sub-
sequent decrease in the patient’s quality of life. Nonad-
herence contributes to adverse drug events, unplanned 
hospitalization, and increased emergency visits, espe-
cially in older individuals [16-17]. According to the re-
sults of Melali et al., the medication adherence level 
among the users in older adults was low. They reported 
that low adherence could be due to medication side ef-
fects, psychological problems related to age, memory 
disorders, and chronic and debilitating diseases [18]. 
However, in our study, the AMT scale regarding the par-
ticipants’ mental status showed no memory disorder in 
the elderly participants.

The study findings also showed no significant relation-
ships between demographic/clinical characteristics and 
medication adherence. This finding may be due to the 
low sample size and the fact that medication adherence 
is a complex multi-factor behavior [19, 20]. According 
to the findings in line with the sub-objectives of the 
research, demographic variables including “gender,” 
“marital status,” “employment,” “level of education,” 
“the person with whom the elderly lives,” “place of resi-
dence,” “housing ownership,” as well as “perception of 
one’s health” had no statistically significant relationship 
with the drug adherence. In this regard, a quantitative 
study related to doctor-patient communication and the 
role of cognitive factors in non-compliance reported 
that none of the common demographic factors such as 
age, marital status, living alone, sex, race, income, oc-
cupation, number of dependents, intelligence, level of 
education or type of personality have been consistently 
related to medication nonadherence [21]. Another 
study on polypharmacy reported that low levels of drug 

Table 2. Frequencies of individual profiles of underlying diseases and perceived health (n=243)

Variables No. (%)/Mean±SD

Perceived health

0-3 47(19.3)

4-6 86(35.4)

≤7 110(45.3)

Min-max 1-10 5.83±2.3

Number of underlying diseases

0-3 208(84.6)

4-6 34(14)

≤7 1(0.4)

Min-max 1-7 2.3±1.19
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adherence were associated with living in predominantly 
urbanized regions [22], which is almost consistent with 
our findings. Also, the positive association between 
health conditions (i.e. poor perceived health and in-
creased number of chronic diseases) and polypharmacy 
in older adults has been reported in a systematic review 
about polypharmacy and pattern of medication use in 
community-dwelling older adults [23].

In addition, there is a direct correlation between medi-
cation adherence and increasing age and also between 
medication adherence and the number of underlying 
diseases [24-27]. Some researchers believed that in the 
elderly community, the role of sociodemographic fac-
tors such as age, education, living with family and not 
being alone was statistically significant in explaining 
polypharmacy and treatment adherence [28-30]. Ac-

Table 3. Participants’ medication adherence according to the demographic variables (n=243)

Variables No. (%) Mean±SD P

Age (y) 

60-69 133(54.7) 6.32±4.46

0.063*70-79 94(38.7) 7.68±4.35

80≤ 16 (6.6) 7.56±4.25

Gender
Male 111(45.7) 7.17±4.51

0.992**

Female 132(54.3) 6.65±4.35

Employment status

Employee 24(9.9) 6.30±4.78

0.773*Self-employed 36(14.8) 7±4.56

Retired 183(75.3) 7.02±3.48

Marital status

Married 177(2.8) 6.93±4.48

0.994*Divorced 10(4.2) 7±4.56

Widow(er) 56(23) 6.87±4.37

Education

Illiterate 81(33.4) 7.65±4.62

0.149*

Elementary 86(35.4) 66.51±4.56

High school 32(13.2) 8.03±3.93

Diploma 33(13.5) 5.71±3.58

University 11(4.5) 6.5±5.19

Place of residency
Urban 227(93) 7.03±4.48

0.217**

Rural 16(7) 5.64±3.88

Type of residency
The owner 180(74.1) 7.08±4.38

0.81**

Tenant 63(25.9) 6.56±4.65

A person who lives with 
the elderly

Family 223(91.8) 6.92±4.33
0.132**

Non-family 20(8.2) 7.05±5.73

*ANOVA, **Independent t-test.

Bastani F, et al. Drug Adherence in the Older Adults With Polypharmacy. J Holist Nurs Midwifery. 2024; 34(3):201-210.
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cording to the World Health Organization (WHO), mul-
tiple factors contribute to poor medication adherence, 
normally classified into five categories: Socioeconomic 
factors, therapy-related factors, patient-related factors, 
condition-related factors and health system/health care 
team-related factors [31].

A systematic review examining the factors related to 
medication adherence and polypharmacy reported a 
significant relationship between medication adherence 
and the variable of age groups in older people [32]. 

Along with the study results, in the form of seven 
questions of the ACDS questionnaire, the greatest score 
of the study participants was reported as a non-follow-
up by a physisian or drug prescriber. 

In this context, side effects and poor communication 
between the user and the prescriber of the drug are fre-
quently known factors in reducing patient drug adher-
ence [33]. It was found that pharmacist-delivered edu-
cation could improve treatment adherence [34].

Several studies have focused on medication adher-
ence in diseases such as diabetes mellitus or hyperten-
sion. They all highlighted medication nonadherence as 
contributing to poorer control of the chronic disease. 
We included elderly patients with polypharmacy and 
any chronic diseases, making our results more general-
izable to other diseases [35-38]. 

However, some limitations to the present study need 
to be considered. First, it is a cross-sectional descriptive 
study, whereby claims about the directionality of the 
causal relationship between the variables cannot be 
verified. Second, the subjects were recruited from a few 
health centers in Tehran, Iran, rather than to be multi-
center. Third, we used non-probability sampling, which 
can lead to underrepresenting particular groups within 
the sample. Finally, the information was derived from 

self-reported data that can potentially lead to recall bias 
by the respondents, which should be considered while 
interpreting the results. 

In summary, our findings show that older people with 
polypharmacy participating in this study have demon-
strated moderate medication adherence, and there is 
a direct relationship between medication adherence of 
older people with polypharmacy and their age. The re-
sults revealed that the overall drug adherence in older 
people with polypharmacy who were referred to the 
medical education centers of Iran University of Medi-
cal Sciences was not optimum. In assessing the par-
ticipants’ responses to the medication adherence ques-
tionnaire items, one of the remarkable answers was the 
lack of follow-up medication regimens by drug prescrib-
ers. It is necessary to emphasize healthcare profession-
als involved in patients’ medication use and follow-up 
drug adherence. Based on this study’s results, compre-
hensive educational interventions should be designed 
to improve older adults’ medication adherence with 
polypharmacy. In addition, future studies should focus 
on predictive correlational and or experimental design, 
how to enhance the elderly’ treatment adherence, and 
the possible facilitators and barriers to this problem.

Taking medicine as prescribed or medication adher-
ence is important for controlling chronic diseases, treat-
ing temporary conditions, and overall long-term health 
and well-being. The study findings indicate medium 
medication adherence among the subjects, which is 
not optimum. Based on the study findings, a significant 
percentage of the participants believed that a personal 
connection with a healthcare provider or pharmacist to 
follow up on drug use is an important part of medica-
tion adherence. However, it should be noted that some 
study findings cast doubt about the need for multiple 
medications in older people due to dementia or not 
transmitting symptoms well, and this is another chal-
lenge, along with not observing the correctness of its 

Table 4. Medication adherence according to clinical characteristics (n=243)

PMean±SDNo. (%) Variables

0.241*
6.76±4.34206(84.7)0-3

Number of underlying 
diseases

8±4.9236(14.8)4-6

0.249**

7.91±4.5846(18.9)0-3

Perceived health 6.80±4.3085(35.0)4-6

6.64±4.48112(46.1)7-10

*Independent t-test, **ANOVA.
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use [39, 40]. Improving prescribing for older adults is a 
priority for all healthcare systems and optimizing drug 
prescriptions for older people is essential. A multidis-
ciplinary team of healthcare professionals, including 
pharmacists, should be involved in medication use. This 
measure appears helpful and advisable for optimum 
drug adherence. Because patient education and coun-
seling are the key to improving medication adherence, 
pharmacists-led medication education and counseling 
by healthcare professionals are necessary for drug ad-
herence in older adults with polypharmacy. 

Prospective and longitudinal studies are recommend-
ed to observe the causal relationships and confirm the 
findings of the current cross-sectional study. More re-
search is needed to delineate further the consequences 
associated with drug use in elderly patients with poly-
pharmacy. Considering that the present research is 
conducted in a hospital environment with inpatient par-
ticipants who have been treated and hospitalized, con-
ducting research outside the treatment environment 
and in a larger area through home healthcare visits with 
older people is appropriate.
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