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Introduction 
Maintaining the health and quality life of elderly patients, is 

one of the major challenges faced by a society. It is well known that 
the maximum life expectancy has not changed substantially, but 
average life expectancy has increased greatly in the past century. 
This reflects profound improvements in mortality in infancy 
and young adulthood, resulting in a much greater proportion of 
people surviving to older ages. Aging group usually places some 
challenges on healthcare providers to maintain their quality of 
life. As a result optimizing drug therapy for this specific group 
of patients becomes an essential part of healthcare. Providing 
elderly with medications usually goes through a complex process. 
This include deciding the appropriate drug as per the indication, 
determining the dose, dosage form, ensuring that the dosing 
schedule is appropriate for the patients’ physiologic status, 
counseling the patients and monitoring the effectiveness and the 
side effects of the drugs. Prescribing for elderly patients presents 
a unique challenge; therefore, poly-pharmacy is an important 
issue to be addressed [1,2]. 

According to the published work poly-pharmacy can be 
simply defined as the use of multiple medications by a patient. 
According to the published studies, the precise minimum number 
of medications used to define “poly-pharmacy” is variable, but 
generally ranges from 5 to 10 [3]. It also refers to the effects of 
taking multiple medications, mostly more than five medications, 
to manage co-existing health problems [3]. It is clearly highlighted 
in that the use of greater number of therapies has been 
independently associated with increased risk for adverse drug 
events [4]. This indicates that medications should be provided 
to elderly patients with caution because of age-related changes 
in pharmacokinetics and also the preclinical drug trials often 
include young healthy patients which may not be appropriate for 
the elderly patients [5,6]. 

Elderly patients are at greater risk for adverse drug events 
due to metabolic changes which will be proportionately 
increased with the number of drugs used. In addition, Poly-
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pharmacy increases the potential for drug-drug interactions and 
the possibility of “prescribing cascades”. Prescribing cascades 
usually develop when an adverse drug event is misinterpreted 
as a new medical condition and additional drug therapy is then 
prescribed to treat this medical condition [7]. In general, the 
use of multiple medications can lead to many problems such 
as medication non-adherence, compounded by cognitive or 
visual issues in elderly patients. Therefore, a balance is required 
between over-and under-prescribing. 

On the other hand, the use of herbal and dietary supplements 
(such as ginseng, ginkgo, glucosamine and biloba extract) was 
increased noticeably among elderly patients according to one 
survey. In this survey 3000 ambulatory adults 75 years of age or 
older in four states were included. It revealed that almost three 
quarters of the participated elderly patients used at least one 
prescription drug and one dietary supplement [8]. According 
to the published studies, it is clear that herbal medicines may 
interact with prescribed drug therapies and lead to adverse 
events, underscoring the importance of routine questioning and 
educating patients about the use of unconventional therapies. 
Overall, while poly-pharmacy most commonly refers to 
prescribed medications, it is important to consider the number of 
over the counter and herbal/supplements used.

Objectives 
The objective of this study was to assess the relationships 

between poly-pharmacy and other factors such as age, gender, 
level of education, number of medications, drug-drug interactions, 
interventions and co-morbidities in a tertiary hospital in the 
United Arab Emirates (UAE). 

Methods
This was a single-centre retrospective cohort study conducted 

in a tertiary hospital in the United Arab Emirates (UAE); the 
name of the hospital was kept anonymous to comply with the 
hospital’s rules and regulations. This survey was approved by 
the hospital scientific committee in 22/1/2014. This was based 
on reviewing medical records of patients that complied with the 
inclusion criteria. The inclusion criteria of this study required 
all patients to be aged 50 years and above, taking five or more 
medications and had at least one visit to the hospital in a year. 
According to the protocol of this study, taking five or more 
medications by patient aged 50 years or above was considered 
as poly-pharmacy. The aim and the protocol of this study were 
explained and discussed with the medical professionals involved 
in the study in the hospital. 

The medical records of the included patients were reviewed 
and relevant data was collected for 6 months from January to 
June 2014. The data was analysed using Microsoft Office Excel 
2010 and Minitab 17 Statistical Software (made by “Minitab 
Inc”, Pennsylvania, USA). The drug-drug interactions and the 
severity of these interactions were obtained using Lexicomp 
Program (made by “Lexi-comp, Inc”, Ohio, Hudson). Results of all 
questions were reported in the data sheet and expressed in % 
[95% Confidence Intervals (CI)].

A total of 237 patients (56% males and 44% females) complied 
with the inclusion criteria and were included in this study. Each 
patient was given a code number and was kept in a separate sheet 
with the main investigator to retain patients’ names anonymous. 
All elderly patients’ records were reviewed and compared to the 
study inclusion criteria. All medical records that complied with 
the inclusion criteria were given a code, reviewed and analyzed 
using a data-entry sheet by a health professional. The data-entry 
sheet contained twelve questions about the patient code number, 
age, gender, marital status, nationality, number of medications 
(including herbal and dietary supplements), name of medications, 
exact number of chronic medications, drug-drug interactions, 
co-morbidities, level of education and the interventions from 
healthcare professionals.

Results 
According to the survey, a total of 133 [(56% (95% CI 50-

63)] males and 104 [44% (95% CI, 37-50)] female patients with 
average age of 67 ± SEM years [range (50-101), median (66)] 
were included in this study (Table 1). Most of the included older 
adult patients [40% (95% CI, 33-46)] in this study were aged 
from 60 to 69 years, [18% (95% CI, 13-23) were male and 22% 
(95% CI, 16-27) were female]. A total of 42/237 participants 
[18% (95% CI, 13-23)] were highly educated (graduated from 
college, university or postgraduate), and 195/237 participants 
[82% (95% CI, 77-87)] were less educated (not-educated, 
graduated from secondary school, vocational training and/or 
diploma) (Table 1). 

It was found in this study that 89%, (95% CI, 84-93) of the 
included patients were taking more than five medications and 
were exposed to at least one poly-pharmacy episode. About 
quarter [25%, (95% CI, 19-31)] of them were taking between 1 
and 6 medications, [11%, (95% CI, 07-16) taking between 1-4 
medications and 14% (95% CI, 10-19) were taking between 
5 and 6 medications]. Out of the total included patients, 24% 
(95% CI, 19-30) were taking around 7 to 9 medications and 
more than half [51%, (95% CI, 45-58)] were taking more than 
9 medications. Calculating the average of co-morbidities in this 
study showed that co-morbidities substantially increase with age. 
The highest co-morbidity was observed in patients aged from 60-
69 years, as shown in Figure 1. This study has also revealed that 
the prevalence of poly-pharmacy substantially increases with 
age. A higher exposure to poly-pharmacy was reflected in the age 
group 60 to 79 years [56% (95% CI, 50-63)], as compared to the 
other age groups. For the age group of 60 to 69 years and 70 to 
79 years it was 34% (95% CI, 28-40) and 23% (95% CI, 17-28) 
respectively. 

In addition, the 60 to 79 years age group also had the 
maximum number of incidences of consuming more than 9 
medications [35% (95% CI, 28-41)]. The age group 60 to 69 years 
reported an incidence of 19% (95% CI, 14-24) and the age group 
70 to 79 years reported that of 16% (95% CI, 12-22), as depicted 
in Figure 2.

When comparing poly-pharmacy with non-poly-pharmacy 
among the participated age groups, 60 to 69 and 70 to 79 age 
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Table 1: Demographics of the participating patients (n= 237).

groups showed the highest poly-pharmacy exposures [30% (95% 
CI, 25-37) and 22% (95% CI, 17-28)], respectively. However, age 
groups that showed lowest levels of poly-pharmacy were 80 to 
89 years [8% (95% CI, 05-12)] and greater than 90 years [2.53% 
(95% CI, 01-05)], respectively. In addition, poly-pharmacy 
was prevalent in 46% (95% CI, 40- 53) of the elderly males as 
compared to 37% females (95% CI, 31-43). Moreover, when 
comparing the number of medications’ intake with respect to 
genders, it was found that males had more number of medications 
than their counterpart females in all age groups.

When measuring the relationships between age groups 
and drug interactions, it was revealed that the number of 
drug interactions increased with increasing the number of 
medications intakes. For example, when 38.92% (95% CI, 37- 41) 
of medications were taken by 60-69 years age group, the drug 
interactions reached its highest at 38.41% (95% CI, 36-41) and 
when 3.34% (95% CI, 03-04) of medications were taken by the 
age group ‘greater than 90 years’, the drug interactions reached 
its lowest at 2% (95% CI, 1.4-03). Most of the drug interactions 
were reported in 60 to 79 years age group [38.92% (95% CI, 
37-41)] and the 70 to 79 years age group [28.34% (95% CI 26-
30)]. Moreover, more than half [56% (95% CI 51-59)] of patients 
that were most commonly involved in poly-pharmacy, had co-
morbidities of high blood pressure, diabetes and dyslipidemia 
[23% (95% CI, 20-26), 18% (95% CI, 16-21) and 15% (95% 
CI, 13-18) respectively. It was also shown that co-morbidities 
increases with the increase of the number of medications taking 

by patients. On the other hand, there was no clear relationship 
between the level of education and co-morbidities shown in this 
study. 

This study had clearly shown a clear relationship between 
poly-pharmacy and co-morbidities, as shown in Figure 3. 
The more medications a patient consumed, the greater was 
the exposure to co-morbidity. This has led to an increased 
intervention by the healthcare professionals, such as physicians 
and pharmacists. For example, it was found in this study that the 
healthcare providers’ interventions increased in parallel with the 
increased number of medications as well as with poly-pharmacy. 
Precisely, the highest healthcare provider intervention was for 
patients taking more than 9 medications [62% (95% CI, 54-69)]. 
In addition, the obvious interventions were for patients aged 
60 to 69 [38% (95% CI, 31-45] and 70 to 79 years [27% (95% 
CI, 21-34)]. Interventions included substituting medications 
because of their side-effects, changing doses and dosage forms 
to ensure compliance and adherence and sometimes removing 
medications to decrease drug-drug interactions. Nevertheless, it 
was revealed that there were no direct relationships between the 
level of the healthcare interventions and co-morbidities.

Moreover, it was also revealed that the intervention by 
healthcare professionals increases with the less educated 
patients. For example, 65% (95% CI, 58-72) was the highest 
intervention and was for the uneducated and patients with 
secondary school education [38% (95% CI, 31-46) and 27% 
(95% CI, 21-34) respectively]. In addition, it was shown that 66% 
(95% CI, 63-70) of the less educated patients had the most co-
morbidities [30% (95% CI, 27-33)] for the uneducated patients 
and [36%, (95% CI, 33-40)] for the secondary educated patients. 
This study had also shown that the number of medications 
taken by patients decreased with the higher level of education. 
Elderly patients who were graduated from colleges were taking 
an average of 8 medications compared to not-educated patients 
who were taking an average of 11 medications.

Discussion
Evaluating the relationship between poly-pharmacy and 

other factors such as age, gender, level of education, number 
of medications, drug-drug interactions, interventions and co-
morbidities revealed that there is a clear relationship between 
poly-pharmacy and most of these factors. For example, it was 
revealed in this study that there was a clear relationship between 
poly-pharmacy and age; the higher the number of medications 
found, the greater the risk of poly-pharmacy. It was indicated 
that 89% (95% CI, 84-93) of elderly patients, mostly aged from 
60 to 79 years old, were taking more than five medications and 
were exposed to at least one poly-pharmacy episode. In addition, 
the 60 to 79 years age group also had the maximum number of 
incidences of consuming more than 9 medications [35% (95% 
CI, 28-41)]. This shows that the issue of poly-pharmacy can be 
of particular concern in older people as compared to the younger 
individuals, individuals which can be related to the disease 
conditions for which therapies were prescribed [9]. 

Poly-pharmacy was also clearly shown in elderly patients 

Demographics Number of 
Responders

Percentages 
(%) of 

Responders

95% 
Confidence 

Intervals
Gender (n* = 237)

Male 133 56 (50-63)

Female 104 44 (37-50)

Age distribution (n* = 237)

50-59 years 59 25 (20-31)

60-69 years 93 39 (33-46)

70-79 years 57 24 (19-30)

80-89 years 20 8 (05-13)

≥ 90 years 08 03 (01-07)

Number of medications taken daily (n*= 234)

1-4 medications 26 11 (07-16)

5-6 medications 32 14 (10-19)

7-9 medications 56 24 (19-30)

> 9 medications 120 51 (45-58)

The level of education (n*= 237)

Not Educated 58 24 (19-30)

Secondary School 87 37 (31-43)

Diploma 50 21 (16-27)

College 34 14 (10-19)

Postgraduate 08 04 (0.14-07)
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aged 60 to 69 and 70 to 79 years and the lowest poly-pharmacy 
were shown in age groups 80 to 89 and ‘greater than 90 years’ 
old. This result can be related to the fact that the older ages 80 to 
‘greater than 90 years’ old were healthy patients and were taking 
less medications and showed less co-morbidities. In addition, it 
was shown in this study that elderly males were exposed to poly-
pharmacy more than elderly females from the same age groups. 
This can also be related to the fact that elderly males were taking 
more medications than elderly females in all age groups and 
showed more co-morbidities (such as diabetes, cardiovascular 
disease, stroke and cancer). However, some study from the 
literature had shown that there is no association between poly-
pharmacy and gender or age [10].

It was also revealed in this study that co-morbidities were 
highest in older age groups from 60-79 which showed highest 
exposure to poly-pharmacy. In addition, it was shown that the 
highest co-morbidities correlated with poly-pharmacy were high 
blood pressure, diabetes and dyslipidemia. A total percentage of 
56% (95% CI, 51-59) of patients were involved in poly-pharmacy 
and showed co-morbidities of high blood pressure, diabetes and 
dyslipidemia [23% (95% CI, 20-26), 18% (95% CI, 16-21) and 
15% (95% CI, 13-18) respectively].

Furthermore, there was a clear relationship found between 
poly-pharmacy and co-morbidities. According to the literature, 
there are many reasons associated with elderly to be exposed 
for poly-pharmacy. Those included that elderly are at greater 
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risk for adverse drug events due to metabolic changes and 
decreased drug clearance associated with aging which are 
compounded by increasing numbers of drugs used. In addition, 
poly-pharmacy increases the potential for drug-drug interactions 
and for prescribing inappropriate medications [11]. For example, 
when measuring the relationships between age group and drug 
interactions in this study; it was found that the number of drug 
interactions increased with the increased number of medications. 
It was shown that when 38.92% (95% CI, 37-41) of medications 
were taking by 60 to 69 years age group, the drug interactions 
reached its highest at 38.41% (95% CI, 36-41). This can be related 
to that the more intakes of medications by elderly patients can 
lead to more drug-drug interactions. For example, a study from 
the literature showed that there is a clear association between 
the increased use of medications (poly-pharmacy) and unplanned 
rehospitalisation [12]. Another study has clearly established a 
strong relationship between poly-pharmacy and negative clinical 
outcomes [1]. Overall, many studies in the literature highlighted 
that adverse medical effects occur more frequently with elderly 
patients due to factors, such as age-specific metabolic changes, 
issues with compliance, and adherence. Therefore, a well-
designed inter-professional supervision and close monitoring 
is essential, for this group of patients to reduce aspects of 
unnecessary prescribing, drug-drug interactions and negative 
results on health outcomes [9,13]. 

The level of education, knowledge, severity of the disease and 
the involvement of patients in decisions regarding their health 
plays a major role in framing patients’ risks of poly-pharmacy. For 
example, a total of 18% (95% CI, 13-23) of patients in the present 
study were considered highly educated (graduated from college, 
university and/or postgraduate), and 82% (95% CI, 77-87) 
were considered less educated (non-educated, graduated from 
secondary school, vocational training or diploma). According to 
this study, patients with higher level of education were found 
more knowledgeable about their medications and health status; 
as a result they were more likely to be involved in self-monitoring 
and accepting healthcare interventions to avoid poly-pharmacy. 
On the other hand, the elderly with less education were less 
knowledgeable about their medications and health status; 
therefore, they were more susceptible to poly-pharmacy. 

It was highlighted in this study that the number of 
medications taken by elderly decreases with increased level of 
education. For example, elderly with high level of education were 
taking an average of 8 medications compared to non-or-less 
educated patients who were taking an average of 11 medications. 
In addition, it was found that the highest interventions by 
healthcare professionals were with the less educated patients 
compared to the more educated ones. However, it was revealed 
that there were no direct relationships between the level of the 
healthcare interventions and the co-morbidities and between 
the level of education and co-morbidities. On the other hand, the 
healthcare interventions increased with increasing the number 
of medications (poly-pharmacy) and comorbidities. For example, 
it was shown that the highest intervention [62% (95% CI, 54- 
69)] was for patients taking more than 9 medications.

Elderly patients are particularly vulnerable to drug-drug 
interactions because they often have multiple chronic medical 
conditions requiring multiple drug therapies. The risk of an 
adverse event due to drug-drug interactions is substantially 
increased when multiple drugs are taken [14,15]. For example, 
the risk of bleeding for elderly on warfarin is increased with 
co-administration of selective and non-selective NSAIDs, 
SSRIs, omeprazole, lipid-lowering agents, amiodarone, and 
fluorouracil [14]. Periodic evaluation of a patient’s drug regimen 
is an essential component of medical cares for all patients and in 
particular the elderly. Such a review may indicate the need for 
changes in prescribing a drug therapy. These interventions may 
include discontinuing a therapy prescribed for an indication that 
no longer exists, substituting a therapy with a therapeutically 
equivalent counterpart, changing drug doses and/or dosage 
forms and appropriately adding a new medication. 

Clinicians in all practices should consider medication review 
and dosing adjustment for elderly patients to detect any changes 
in patient status such as renal or liver impairments. In addition, 
considering adverse drug events for any new symptom  before 
adding a new therapy to the patient’s drug regimen is very 
essential to detect any presentation of an atypical adverse drug 
effect to an existing drug therapy [16]. Another reasonable 
approach to apply proper and effective medication review, newly 
diagnosed patients should be scheduled to visit their physician 
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within a limited time after starting a new medication. Putting in 
mind that patients may not consider over-the-counter products, 
ointments, vitamins, ophthalmic preparations, or herbal 
medicines as drug therapies and hence they should be asked to 
bring all such products to the clinician during their hospital visits. 
A qualitative research conducted on 18 elderly men aged over 
60 years found that there is high consumption of herbals among 
the elderly especially in the treatment of minor harm assuming 
that they are natural and show few side effects. They were found 
using herbals concurrently with the manufactured medicines 
without regard to risk of interactions and without reporting to 
health professionals [17].

Nevertheless, when drug therapy is indicated for the elderly 
patient, it may be possible to substitute a safer alternative for the 
current regime. Many adverse drug events are dose-related; when 
prescribing drug therapies it is important to use the minimal dose 
required to obtain clinical benefit [18]. A survey conducted in the 
UAE to evaluate the level of interaction between physicians and 
community pharmacists revealed that 60% of physicians rarely 
or never discussed patients’ drug therapy with pharmacists [19]. 
Overall, when multiple medications are required, greater regimen 
complexity will increase the likelihood of poor compliance or 
confusion with dosing. Elderly patients, and particularly those 
with low health literacy, are not able to efficiently consolidate 
prescription regimens to optimize a dosing schedule.

Particular care must be taken in determining drug dosages 
when prescribing for elderly patients. Higher dosages and 
decreased clearance usually prolong drug’s half-life which 
will lead to increased plasma drug concentrations in older 
people. Multiple factors contribute to the appropriateness 
and general quality of drugs that are being prescribed. Those 
include avoidance of inappropriate medications, appropriate 
use of medications, monitoring for side effects and drug levels, 
avoidance of drug-drug interactions, and involvement of the 
patient and integration of the patient values. Approaches to 
decrease inappropriate prescribing in elderly patients include 
educational interventions, computerized order entry and decision 
support and multidisciplinary team care led by physicians and/
or pharmacists [2].

Nevertheless, the extent of medical and financial problems 
of poly-pharmacy is alarming particularly in elderly patients. 
Many studies conducted to evaluate the effect of professionals’ 
interventions to improve drug therapy and minimize drug 
intake in elderly patients declared that the intervention was 
associated with a substantial decrease in the cost of drugs [20-
25]. For example, a survey in the UAE revealed that (95% CI, 
51-66) of participated patients believed that they should be 
consulted and monitored when switching their medicines for 
better clinical outcomes and for better cost management [25]. 
Another survey evaluating the level of interaction between 
physicians and community pharmacists in the UAE revealed 
that 60% of physicians rarely or never discussed patients’ drug 
therapy with pharmacists [19]. This explores the clear need for 
monitoring and educating elderly patients, particularly in terms 
of clarifying the prevalence of poly-pharmacy and the potential 

roles of healthcare professionals in successfully introducing new 
and reviewing existing drug therapy.

Conclusions
This study is additional evidence that the prevalence of poly-

pharmacy is widespread among elderly patients. Evaluating the 
relationship between poly-pharmacy and other factors such as 
age, gender, level of education, number of medications, drug-
drug interactions, interventions and co-morbidities revealed 
that there is a clear relationship. Therefore, a step-wise approach 
should be developed in all hospitals to decrease the exposure of 
elderly patients to poly-pharmacy. Thus, inclusive educational 
programs targeting primary care physicians, other healthcare 
professionals and elderly patients should be developed. This will 
ensure safe, effective and appropriate use of medications in these 
specific populations. Strategies should also be defined to closely 
monitor elderly who are more likely to be exposed to poly-
pharmacy to increase the awareness of the magnitude of poly-
pharmacy phenomenon, improve drug therapy and minimize 
drug intake in elderly patients with a substantial decrease in the 
cost of drugs. 

Limitations
Limitations of this study include that the attitudes toward 

poly-pharmacy was mainly assessed from reviewing patients’ 
medical records and not from interviewing patients or healthcare 
professionals. 
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