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ABSTRACT
Aim To assess prescription pattern among Iranian communitydwelling older adults.
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Methods This cross-sectional study employed a cluster random
sampling to obtain a sample of 1591 patients aged 60 years and
over referred to pharmacies in Tehran, 2017. Data were collected
using a questionnaire: socio-demographic characteristics, type of
pharmacy visited, the municipal district, the university covering
the pharmacy, the number and names of prescribed drugs, drug
category, type of insurances and physician’s socio-demographic
profile (age, gender, type of specialization, and work experience).
Results The mean age of the patients was 70.51±7.84. A total
of 5838 drugs were prescribed, giving an average of 3.73±2.24
drugs per patient (ranging of 1-15). Polypharmacy was noticed in
32.4% patients. Cardiovascular drugs accounted for 20.8% of the
prescriptions, antidiabetics 8.8%, nutritional agents and vitamins
7.6%, and analgesics, anti-inflammatory drugs and antipyretics accounted for 7.5%.
Conclusion Developing educational programs on geriatric pharmacology general practitioners and more supervision among community-dwelling older adults might have effects on prescription
pattern. There is a need for prescriber training and retraining with
emphasis on the geriatric population.
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INTRODUCTION
The elderly population is growing in our society (1). According to UN Population Division
estimates, the proportion of the world’s elderly
population will increase from 10.5% in 2007 to
21.8% in 2050 (2). Results of the latest census
of Iran in 2016 indicate that the elderly population of the country is equivalent to 7,141.91
(3). Drug use in the elderly is fraught with
many problems because of the following factors: the physiologic changes of aging and potential drug–drug and drug–disease interactions
(4). Polypharmacy and the inappropriate use of
medicines in the elderly have been identified as
major types of non-rational prescribing in the
elderly leading to higher prevalence of adverse
drug reactions among them (5-7). These factors have also been shown to be responsible for
a disproportionately high rate of adverse drug
reactions among elderly patients and its associated increased healthcare costs (8). Provision of
financial resources and producing pharmaceuticals are our main priorities in the healthcare
plan, but the problem of providing medication
will always trouble patients due to problems
in prescribing and consuming medication (9).
Elderly people are prescribed four times more
drugs than other age groups. (10).
There are few studies on the prescription
patterns, their costs and loads in Iran (2). This
study aimed to determine the patterns of medication prescription in the elderly patients (60
years and above) referred to pharmacies, to
recognize the problems and deficiencies, and
recommend strategies to train physicians and
raise public awareness to modify medication
consumption patterns so that a positive step is
taken towards better provision of medication
needs for this age group.
The results of this study can reveal the patterns
of medication prescription in pharmacies of Tehran, which is one of the most important information sources regarding medication prescription for the elderly and its possible deficiencies.
It can also draw attention of the authorities to a
more efficient training of physicians regarding
pharmacology of the elderly and establishing an
appropriate relationship with and transfer information to them.
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METHODS
Study design and population
This cross-sectional study was conducted to
assess prescription pattern and their related factors on elderly patients referred to pharmacies in
Tehran in 2017.
The study was approved by the University of Social Welfare and Rehabilitation Sciences, Tehran,
Iran. The purpose of the study was elucidated and
verbal consent was obtained before the participants were interviewed, respecting their autonomy and anonymity. 
Methods
The questionnaire was used as a source for identifying for prescription pattern. Drug list was first
matched with medications available in the Iranian Pharmacopoeia (11), which is updated through the Food and Drug Prescription website of
the Ministry of Health (12) every six months. The
medications that were unavailable at the Iranian
Pharmacopoeia were removed from the list.
The questionnaire was then prepared containing
questions on the socio-demographic characteristics of the elderly, the type of pharmacy visited,
the municipal district, the university covering
the pharmacy, the number of prescribed drugs,
the names of drugs and drug category, type of
insurances and physician’s socio-demographic
profile (age, gender, type of specialization, and
work experience).
Attempts were made in this study to collect and
investigate the prescriptions of individuals aged
60 and above who were referred to the pharmacies of the city of Tehran using random cluster
sampling. To do so, the name of all pharmacies
covered by Tehran University of Medical Sciences was first listed and each pharmacy was
considered as a cluster, then the samples were
selected using multistage proportional random
sampling. Out of 2169 pharmacies covered by
the University of Medical Sciences, 84 were
selected randomly. Trained pharmacists and
pharmaceutical technicians interviewed 1591
elderly patients aged over 60 years who were
referred to pharmacies with prescriptions in their hands after obtaining their consent and then
completed the questionnaire.
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Statistical analysis
The study used mainly descriptive analysis. For
comparison purposes, ANOVA and t-test were
applied for categorical and continuous dependent
variables of interest, respectively. A p˂0.05 was
considered statistically significant.
RESULTS
A total of 1591 elderly patients were analysed.
The mean ±SD of the elderly’s age was 70.51±
8.74 years. The age groups of 60-74, 75-84 and
older than 85 years-old made 72.7%, 21.4 % and
5.9%, respectively. Female and male participants
made up 54.1% and 45.9% of the total subjects,
respectively. The majority of the elderly had
lower education than a primary degree, 36.6%.
In addition, a total of 1214 (76.3%) of the elderly
were married.
A total of 1568 (98.6%) and 23 (1.4%) of the
elderly were insured, and not by the Social Security Organization. The mean± SD of physicians’ age and their average work experience was
53.25±11.01 and 25.5± 10.5 years, respectively.
There was a total of 415 (26.1%) female and 1176
(73.9%) male physicians. Of the total number of
physicians, 402 (25.3%) were general practitioners and 1189 (74.7%) were specialists (Table 1).
Table 1. Demographic characteristic of patients
No (%) of patients
Variables

Category Females

Males

Total

Age (years)
Age group

70.51 7.84
60-74
75-84
+85

Gender

653 (57)
163 (48)
45 (48)
861 (54)

No formal
education
Primary
Secondary
Tertiary
education
Married
Single
Divorced
Widow
Yes
No

The age of
the doctor

--

--

Number of
doctors

-

Level of
education

Marital
status
Medical
Insurance

317 79

503 (44) 1156 (73)
178 (52) 341 (21)
49 (52) 94 (5.9)
730 (46) 1591 (100)
21 403

25

327 56 256 46 583
155 36 272 64 427

37
27

62

35 116 65 178

11

558
20
11
272
848
13

46 656 54 1214 76
51 19 49 39 2.4
78 3 22 14 0.9
84 52 16 324 20
99 721 99 1569 99
1.5 9 1.2 22 1.4
--

86

-

--

53.25±11.00

25.50 10.50
General
402 25
415 26 1176 74
Expert
1189 75

Table 2. Number of drugs per prescription
Number of drugs per
prescription
1
2
3
4
5
6
7
8
9
10
11
14
15
Total

Frequency
277
265
282
251
198
136
87
44
30
11
4
2
4
1591

Percentage Mean SD
17.4
16.7
17.7
15.8
12.4
8.5
5.5
2.8
1.9
0.7
0.3
0.1
0.3
100

3.73 2.24

Cardiovascular d rugs accounted for 20.8 % of
the prescriptions, antidiabetics 8.8%, nutritional
agents and vitamins 7.6%, and analgesics, anti- inflammatory drugs and antipyretics 7.5% (Table 3).
The most commonly used medications were insulin, 0.4%, atorvastatin, 2.5%, and aspirin, 2.4%.
Table 3. Frequency distribution of medication groups in the
sample
Medication group
Cardiovascular drugs
Antidiabetics
Nutritional agents and vitamins
Analgesics anti- inflammatory drugs and antipyretics
Gastrointestinal drugs
Antibacterial
Bronchodilators and anti-asthma drugs
Anxiolytic sedatives hypnotics and antipsychotics
Antiepileptics
Antidepressants
Urological drugs
Others
Total

Frequency (%)
1562 (20.8)
664 (8.8)
574 (7.6)
560 (7.5)
394 (5.2)
323 (4.3)
211(2.8)
194 (2.6)
159(2.1)
149 (2.0)
133 (1.8)
915 (36.3)
5838 (100)

T-test showed that there was a meaningful relationship between having a chronic disease and
polypharmacy with the number of prescription
drugs) p<0.001).

415 26 1176 74

Work experience
Specialist
physician

Mean SD

The mean number of prescribed medication was
3.73±2.24 32.4% used more than 5 medications,
ranging from 1 to 15 (Table 2).

More frequently drugs were prescribed for people who were insured than others who are not
insured. The mean number of prescribed medication was 3.68 ±2.21 in males and 3.77 ±2.26 in
females with no statistical significance (p=0.411).
Prescribing medication among female doctors
was 3.77±2.35 and among male doctors 3.72±2.19
with no significant difference (p=0.664). In addi-
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tion, the number of prescribed drugs among general practitioners was significantly higher than
that of specialist doctors (p=0.021) (Table 4).
Table 4. The relationship between demographic characteristics of the sample and prescribed number by T- test
Variables

Category Mean

Chronic disease
Polypharmacy
Insurance
Patients’ gender
Physicians’
gender
Specialist
physician

Yes
No
Yes
No
Yes
No
Female
Male
Female
Male
General
Expert

3.89
3.14
6.35
2.47
3.74
2.86
3.77
3.68
3.77
3.72
3.94
3.66

SD
2.29
1.92
1.64
1.11
2.23
2.31
2.26
2.21
2.35
2.19
2.08
2.28

t
-6.05

df

p

605.602 <0.001

-48.565 747.610 <0.001
1.770

21.55

0.091

0.824 1557.389 0.411
0.435 683.433 0.664
2.306 755.777 0.021

SD, standard deviation, t, T- test; df, degrees of freedom

Mean number of prescribed medication in different age groups was 3.64±2.19 for 60-74 year
-old group, 3.93±2.23 for 75-84 and 4.17±2.64
for more than 85 years -old group (p=0.015).
Mean number of prescribed medication in different education levels was 4.02±2.37 for respondents with no formal education, 3.60±2.09 for
primary education, 3.62±2.28 for secondary (diploma) and 3.78±2.22 for tertiary level (p=0.018)
(Table 5).
Table 5. The relationship between demographic characteristics of the sample and prescribed N by ANOVA Test
Variables

Category

No formal Education
Primary
Education
Secondary (diploma)
Tertiary (university)
60-74
Age group
75-84
(years)
+85

Mean

SD

4.02
3.60
3.62
3.78
3.64
3.93
4.17

2.370
2.099
2.287
2.221
2.198
2.236
2.646

F/W

p

3.00

0.018

4.19

0.015

SD, standard deviation; F/W, F ratio/Welch’s F

DISCUSSION
With the improvement of health care and control
of diseases, life expectancy has increased and the
elderly population is on the rise. This increase
accompanied with complications of several chronic diseases and increased medication consumption per capita, which consumes a major part of
Iran’s healthcare resources.
The average number of drugs prescribed in this
study (3.73±2.24) is in the same range as results
from other general prescription studies done in
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Iran, India, and Nigeria1(8, 13-15). Studies carried out among geriatric patients in Turkey, USA,
India, Brazil, and Poland found an average of 2.9,
8.1, 4.3, 3.2, and 6.6 drugs per prescription, respectively (16-20).
The preponderance of female patients (54.1%) in
this study is similar to the results from similar
studies in the USA and Europe (16, 17).
High prevalence of antidiabetics in this study
could be due to the high prevalence of diabetes
in Iran. Elderly people are referred to physicians
more than other age groups due to pain associated with connective tissue and joint problems
and they receive analgesics. In most studies, cardiovascular, central nervous system (CNS) and
analgesic medications are most common (21-23).
A study from Saboor (2014) showed that CNS
medications were the most prevalent (68.2%),
followed by vitamins and minerals (66.5%), and
cardiovascular (64.7%) (9). Several studies from
Malaysia, Denmark and Sweden reported cardiovascular, CNS and neuromuscular medications as
most common, respectively (10, 24-26).
In a study by Shah et al. multivitamins and analgesics constituted 10.8% and 9.7% of prescriptions, respectively (27), which is higher than in
our study. The study by No Kohan Ahvazi et al.
showed that cardiovascular and antibacterial medications are the most commonly prescribed (28).
Although this study showed that the prevalence
of drugs prescribed in the individuals with health
insurance was higher than those without it, it was
not statistically significant. The results of a study
in Mexico showed that having Medicare insurance
increases the odds of having potentially inappropriate medications (PIMs) differences (29).
This study showed that the number of prescribed drugs is significantly related to at least having one chronic disease, which is similar with
results reported in other studies (22, 29-31). Our
study showed that the number of drug prescriptions was significantly more common among general practitioners. This can be attributed to the
fact that the elderly refer to general practitioners
more frequently due to their financial problems
and often suffer from various diseases for which
the physician has to prescribe many medications.
In conclusion, the results of this study indicate that
although the average of prescribed drugs is similar
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to those of other countries where similar research
has been carried out, it does not diminish the importance of the fact that the high levels of drug use
by the elderly could cause many problems in the
system. The frequency of prescribing anti-diabetes medication compared with the results of other
studies needs to be further investigated. Also, modifying and reviewing the content of pharmacy
education in the elderly’s healthcare programs
may be a good way to reduce the number of prescriptive drugs prescribed by doctors. Increasing
the monitoring of how medication is administered
by health insurance organizations and the Ministry
of Health as a community health custodian can be

a positive step to optimize the administration of
the drug in the elderly population.
ACKNOWLEDGMENT
Hereby, the authors would like to express their
gratitude to all the pharmacies in the community
where the study was conducted and patients participating in this study.
FUNDING
No specific funding was recieved for this study
TRANSPARENCY DECLARATION
Competing interests: None to declare.

REFERENCES
1. Finkers F, Maring J, Boersma F, Taxis K. A study of
medication reviews to identify drug-related problems
of polypharmacy patients in the Dutch nursing home
setting. J Clin Pharm Ther 2007; 32:469-76.
2. Rasel M, Ardalan A. The future of ageing and its
health care costs: A warning for health system. sija
2007; 2:300-5.
3. Statistics Center of Iran. Results of national census
according age groups (Persian). Tehran: Statistics
Center of Iran, 2018.
4. Sloan R. Principles of drug therapy in geriatric patients. Am Fam Physician 1992; 45:2709-18.
5. Chan DC, Hao YT, Wu SC. Characteristics of outpatient prescriptions for frail Taiwanese elders with longterm care needs. Pharmacoepidemiol Drug Saf 2009;
18:327-34.
6. Corona-Rojo JA, Altagracia-Martínez M, KravzovJinich J, Vázquez-Cervantes L, Pérez-Montoya E,
Rubio-Poo C. Potential prescription patterns and
errors in elderly adult patients attending public primary health care centers in Mexico City. Clin Interven Aging 2009; 4:343.
7. Gallagher P, Barry P, O’Mahony D. Inappropriate
prescribing in the elderly. J Clin Pharm Ther 2007;
32:113-21.
8. Fadare JO, Agboola SM, Opeke OA, Alabi RA.
Prescription pattern and prevalence of potentially
inappropriate medications among elderly patients in
a Nigerian rural tertiary hospital. Therap Clin Risk
Manag 2013; 9:115-20.
9. Sabour M, Foroughan M, Mohammadi F. Prescription pattern of medication in the elderly residing in
nursing homes in Tehran. Medicinski Glasnik 2014;
19:23-9.
10. Barat I, Andreasen F, Damsgaard EMS. The consumption of drugs by 75-year-old individuals living
in their own homes. Europ J Clin Pharmacol 2000;
56:501-9.
11. Saboor M, Foroughan M, Mohammadi Shahbalaghi
F. Drug prescription patterns in older people residential homes. sija 2012; 6:7-13.

12. Iran FaDAo. http://www.fda.gov.ir/item/463 2018 (08
October 2018).
13. Karimi A, Haerizadeh M, Soleymani F, Haerizadeh
M, Taheri F. Evaluation of medicine prescription
pattern using World Health Organization prescribing indicators in Iran: a cross-sectional study. J Res
Pharm Pract 2014; 3:39.
14. Ahmadi F, Zarei E. Prescribing patterns of rural family physicians: a study in Kermanshah Province,
Iran. BMC Public Health 2017; 17:908.
15. Banerjee I, Bhadury T. Prescribing pattern of interns
in a primary health center in India. J Basic Clinical
Pharm 2014; 5:40.
16. Gavilán Moral E, Morales Suárez-Varela MT, Hoyos
Esteban JA, Pérez Suanes AM. Inappropriate multiple
medication and prescribing of drugs in immobile elderly patients living in the community. Aten Primaria
2006; 38:476-82.
17. Steinman MA, Seth Landefeld C, Rosenthal GE,
Berthenthal D, Sen S, Kaboli PJ. Polypharmacy and
prescribing quality in older people. J Am Geriatr Soc
2006; 54:1516-23.
18. Zaveri H, Mansuri S, Patel V. Use of potentially
inappropriate medicines in elderly: A prospective
study in medicine out-patient department of a tertiary care teaching hospital. Indian J Pharmacol 2010;
42:95.
19. Guaraldo L, Cano FG, Damasceno GS, Rozenfeld S.
Inappropriate medication use among the elderly: a
systematic review of administrative databases. BMC
Geriatr 2011; 11:79.
20. Rajska-Neumann A, Wieczorowska-Tobis K. Polypharmacy and potential inappropriateness of pharmaco-logical treatment among commuinity-dwellling elderly patients. Arch Gerontol Geriatr 2007; 44:303-9.
21. Fialová D, Topinková E, Gambassi G, Finne-Soveri
H, Jónsson PV, Carpenter I, et al. Potentially inappropriate medication use among elderly home care patients in Europe. Jama. 2005; 293:1348-58.
22. Goulding MR. Inappropriate medication prescribing
for elderly ambulatory care patients. Archives of internal medicine. 2004; 164:305-12.

119

Medicinski Glasnik, Volume 16, Number 1, February 2019

23. Ye F, Luo Y-J, Xiao J, Yu N-W, Yi G. Impact of insulin sensitizers on the incidence of dementia: a metaanalysis. Dementia and geriatric cognitive disorders.
2016; 41:251-60.
24. Ahmadi B M, Mahmoodi M. Polypharmacy among
older adults in Tehran. Tehran Univ Med J 2006;
64:65-71.
25. Rosholm JU, Bjerrum L, Hallas J, Worm J, Gram LF.
Polypharmacy and the risk of drug-drug interactions
among Danish elderly. A prescription database study.
Dan Med Bull 1998; 45:210-3.
26. Jörgensen T, Johansson S, Kennerfalk A, Wallander
M-A, Svärdsudd K. Prescription drug use, diagnoses, and healthcare utilization among the elderly. Ann
Pharmacother 2001; 35:1004-9.
27. Shah RB, Gajjar BM, Desai SV. Drug utilization
pattern among geriatric patients assessed with the
anatomical therapeutic chemical classification/defined daily dose system in a rural tertiary care teaching
hospital. Int J Nutr Pharmacol Neurol Dis 2012;
2:258.

120

28. No Kohan Ahvazi K, Sahaf R, Akbari Kamrani AA.
Drug perscription patterns of out patient medication
for older people insured by social organization insurance in Year 2009. sija 2012; 6:14-23.
29. Raji MA, Ostir GV, Markides KS, Espino DV, Goodwin JS. Potentially inappropriate medication use by
elderly Mexican Americans. Ann Pharmacother 2003;
37:1197-202.
30. Fadare JO, Desalu OO, Obimakinde AM, Adeoti AO,
Agboola SM, Aina FO. Prevalence of inappropriate
medication prescription in the elderly in Nigeria: a
comparison of Beers and STOPP criteria. Int J Risk
Saf Med 2015; 27:177-89.
31. Nam YS, Han JS, Kim JY, Bae WK, Lee K. Prescription of potentially inappropriate medication in Korean older adults based on 2012 Beers Criteria: a crosssectional population based study. BMC Geriatr 2016;
16:118.

