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Polypharmacy was defined as a taking more than 4 medications per single patients
(minor polypharmacy), patients who are taking more than 10 medications we
considered as a mgjor polypharmacy. This study was aimed to evaluate the prevalence
of polypharmacy in elderly Saudi cardiac patient. A retrospective observational study
was carried out at the department of CCU & cardiology unit of the King Fahad cardiac
centre (KFCC) in King Khalid university hospital from May, 2012 to October, 2012.
All Parameters was analyzed by using Statistical Packages for Social Science (SPSS)
to conclude the result; Tests of association were performed using the chi-square
statistic. The mean age of patients was 70.1 + 7.75 years, more than half 83 (51.6%)
were males. The highest frequency of chronic diseases found were hypertension
(91.0%) followed by, dydlipidemia (74.9%), and diabetes mellitus. Results shown that
82% had polypharmacy (>4 drugs) during the study period, and 47.9% had major
polypharmacy. The incidence of inappropriate drug use was found to be higher with
men than female (p = 0.984). In conclusion this study revealed that high prevalence of
polypharmacy and potentialy inappropriate medications in elderly Saudi cardiac

inpatients

© Copy Right, IJRSR, 2014, Academic Journals. All rights reserved.

INTRODUCTION

The continuous use of multiple medications leading to a
specific problem of pharmacological therapy in elderly
patients, which create exponentially increasing medical, social
and age related problems (Garfinkel et al., 2007). Many studies
state that elderly people are the largest per capita consumers of
medications (Lammy, 1980). Most of them (up to 80%) suffer
from chronic diseases (Lammy, 1980). Many elderly patients
have at least one reasonably detectable chronic illness, e.qg.
cardiac condition, diabetes, and so forth, that is the focal point
of treatment, these results in polypharmacy. With increasing
age, multi-morbidity becomes more common, leading to higher
incidence of medication use and higher risk of adverse drug
events due to polypharmacy (Beers et al., 1995). This
phenomena continues to be a significant problem in Saudi
Arabiaand all over the world

Even though being a well recognized problem in the elderly
population, a universally accepted, formal definition for
polypharmacy has yet to be established (Fulton and Allen,
2005; Jyrkka et al .,2006 ). Several studies have categorized
polypharmacy into different levels based on the number of
medications taken (Fulton and Allen, 2005; Viktil, 2007;
Bjerrum, 1997). Multiple definitions used in this study such as
two or more drugs for 240 days or more (Veehof et al., 2000)
concurrent use of two or more drugs, use of four or more
medications (Bjerrum, 2003), use of five or more different
prescription medications (Bikowski et al., 2001). European
studies defined polypharmacy according to the number of
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medications taken (Fillit et al., 1999), whereas the studies
conducted in the United States defined polypharmacy
according to whether a medication was clinicaly indicated
(Fillit et al., 1999). World Health Organization defined
Polypharmacy as “Use of more medications than clinically
necessary”(11). (Rational use of medicines by prescribers and
patients., 2004)

Polypharmacy can be"Appropriate polypharmacy”, when a
patient takes several concomitant drugs, al of which are for
recognized indication and "Inappropriate polypharmacy"”,
when a patient really takes more drugs than necessary (Lim
W.K, & Woodward M.C., 1999).

Inappropriate polypharmacy in the elderly is related to patient
demographics, Female sex, increasing age, and low education
increase the risk of polypharmacy (Fourrier et al., 1993;
Lassila et al., 1996). Two other factors frequently encountered
in the elderly population are self medication with over the
counter drugs, and borrowing medications from friends and
family members (Whitaker et al., 1995). Some studies states
that (Linjakumpu et al., Jyrkka et al .,2006) Polypharmacy has
been associated with increased age, with specific diseases;
including hypertension, cardiovascular diseases, rheumatic
diseases and I schemic heart disease (Bjerrum et al.,1998).

Health professional’s often use various strategies to evaluate
the incidence of polypharmacy some of this includes the
utilization of Beers’ criteria (Beers, 1997). In the US, the
Beers’ criteria have become the most popular and accepted
explicit tool used for evaluating potentially inappropriate
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medication (PIM) prescribing. The Beers’ criterion is used to
help identify and target elderly members at risk of adverse
drug events (ADES) associated with PIM prescribing. In 1991,
Beers and colleagues published the first set of explicit criteria
for determining potentially inappropriate medication (PIM) use
in nursing home residents (Beers, 1997). The criteria divided
potentially inappropriate drugs into three categories: drugs that
generally should be avoided in older adults; doses, frequencies,
or durations of specific therapies that vary from those
generally accepted as appropriate use in elderly persons; and
drugs to be avoided in combination with a specific co-
morbidity. Beers’ criteria were again updated in 2003 (Beers et
al., 1991).

In accordance with the World Health Organization, European
countries have decided to strengthen health care system (who,
1978). Ministry of Heath (MOH) is the main authority
responsible for the provision of health care in Saudi Arabia.
Although Earlier studies on drug prescribing in Saudi Arabia
showed patterns of overprescribing and extensive use of
antibiotics, hypertensive's Beta-blockers (Sebaie, 1985; Sebaie,
1980). However, the subject of drug prescribing patterns in
Saudi Arabia has not been studied sufficiently (Asiri and Al-
Arifi, 2011). Therefore the present study was carried out to
determine the prevalence and characteristics of unnecessary
drug use in Saudi cardiac patients (> 60 year old) at King
Khalid University Hospital (KKUH) Focus on patient with the
high prevalence of multiple (>4) drugs.

METHODOLOGY

A retrospective observational study was carried out at the
department of CCU & cardiology unit of the King Fahad
cardiac centre (KFCC) in King Khalid university hospital from
May, 2012 to October 2012. Participants of this study were
geriatric patients who satisfied all the inclusion criteria in this
study.

Table 1 Shows Demographic characteristic, number of
medications per prescription and predictors of poly
pharmacy

Scio demographic char acterigtics Number  Percentage
(n) (%)
Gender
Maes 78 48.4%
Females 83 51.6%
Mean +std age 701+7.75
Number of medications
4-6 31 18.6%
79 80 47.9%
Morethan 10 33 19.8%
Predictors of poly pharmacy
Dose 141 84.4%
Medication only in nurse sheet 155 92.8%
Sub thergpeutics 155 92.8%
Generdlly contraindicated for >60 year patients 131 78.4%
Trestment side effects of other medicines 122 73.1%
Contraindicated according to stoop criteria 125 74.9%
Unnecessary therapeutics duplications 158 94.6%
Medicines not usefull at all 166 99.4%
Dose unsuitable >60 for patients 164 98.2%
Drug disesse interactions 160 95.8%
Duration 146 87.4%
Drug-drug interactions 74 44.3%

Inclusion and exclusion criteria

Criteria for inclusion were: Older patients admitted with acute
cardiac illness to a university teaching hospital. Only patients

who were >60 years old, and were admitted at KFCC in
KKUH, and talking more than (> 4) medications were
enrolled. The exclusion criteria included patients who died
during their stay in hospital as well as those whose medical
records were not sufficient for our study, and those transferred
to another hospital were excluded.

Table 2 indicating the most common medical conditions of
Saudi cardiac patients

Diagnosislisted Number  Percentage
(n) (%)
Dydlipidemia 125 74.9%
CRF 4 24%
Peripherd arteria disease (PAD) 4 24%
Trandent ischemic attack (TIA) 167 100%
Left ventricular dysfunction (LVD) 3 1.8%
Heart failure (HF) 60 35.9%
Atridl fibrillation (AF) 20 12%
Valvular heart disease 7 4.2%
Post valve replacement 4 24%
S/p cabg Status post (Coronary artery bypass graft ) 14 8.4%
Ischemic heart disease (IHD) 89 53.3%
Diabetes mellitus (DM) 101 60.5%
Hypertension (HTN) 152 91%
Other 17 10.2%
Appropriate and Inappropriate Drugs Use Vs
Gender P=0.984
90 821% 81.9%
80
70
60
% :
E Appropnqte
20 — I nappropriate
10
0 +

Male Group Female Group

Figure 1 representing the percentage of appropriate and inappropriate
drug use vs gender

Table 3 indicates the most commonly prescribed

medications
Drug class Number Percentage
(n) (%)
Anti lipemic agent 127 76%
B-Blockers 125 74.9%
Aspirin 114 68.3%
Diuretics 108 64.7%
ACEI 84 50.3%
ARBS 45 26.9%
Vasodilators 6 3.6%
Nitrates 53 31.7%
Insulin 39 23.4%
Oral hypo glycemic agents 72 43.1%
Anti psychiatric agents 4 2.4%
Clopidogrel 42 25.1%
warfarin 47 28.1%
enoxaparin 3 1.8%
Calcium channel blocker 43 25.7%
Digoxin 34 20.4%
Proton pump inhibitors 51 30.5%
H2RAS (Histamine -2-receptor
antagonist) 17 10.2%
Others 74 44.3%

In this study polypharmacy was defined as a taking more than
4 medications per single patients (minor polypharmacy),
patients who are taking more than 10 medications we
considered as a mgjor polypharmacy. The following data were
recorded for each patient: demographic information like age,
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weight and gender: most common medications used by patients,
number of medications used, Information on whether the patient
was mobile or not, drug use appropriate and drug use
inappropriate, causes of inappropriate drug use ,identified as
potential predictors of Polypharmacy, ischemic heart disease,
arterial hypertension, heart failure, atria fibrillation, digbetes
mellitus, chronic obstructive pulmonary disease or bronchia
asthma, psychiatric diagnoses. Each patient with four or more of
the diagnoses stated was considered as Polymorbid.

Table 4 indicates the predictors of inappropriate

medications
. Number Percentage

Variables ) (%)
Dose 141 84.4%
Medication only in nurse sheet 155 92.8%
Sub therapeutics 155 92.8%
Generally contrai ndl cated for >60 year 131 78.4%

patients

Treatment side effects of other medicines 122 73.1%
Contraindicated according to stoop criteria 125 74.9%
Unnecessary therapeutics duplications 158 94.6%
Medicines not use full at all 166 99.4%
Dose unsuitable >60 for patients 164 98.2%
Drug disease interactions 160 95.8%
Duration 146 87.4%
Drug-drug interactions 74 44.3%

Assessment of unnecessary drug use was determined by
clinica pharmacists applying the criteria of the Medication
Appropriateness Index (MAI) and rating for Indication
Effectiveness, therapeutic duplication was defined as

during this period was 167, of them 161 fulfils the
requirements for enrolled in the study. The demographic
characteristics of the respondents were summarized in Table
1.0f the respondents 78 were females (48.45%) and 83
(51.6%) were males.

Number of causes for Inappropriate drug use

26.3

Appropreate One Cause Two CausesThree CausesFour Causes Five Causes
{____ Inappropriate '}

Figure 2 representing the percentage of number of causes of inappropriate
drug use

The age range was from 60 to 98 years, with a median aget
SD in al of the patients studied was 70.1 + 7.75 years. Results
shown that 82% had polypharmacy (>4 drugs) during the study
period, and 47.9% had major polypharmacy. In comparison to
percentage of appropriate and inappropriate drug use between
gender, men used more appropriate drugs with a (p = 0.984)
Fig. 1.

unnecessary.
Table 5 showing the most common medical conditions and drug classes of Saudi cardiac patients
Drug classes HTN DM Dydipidemia IHD HF AF
(n=152) (n=101) (n=125) (n=89) (n=60) (n=20)
ACEI 79(5197%) 47(465%)  68(544%)  46(5L7%) 34(567%)  8(40%)
ARBS 43(283%) 30(29.7%)  34(27.2%) 27(303%)  17(28.33%) 4(20%)
B-BLOCKERS 119(783%)  72(71.3%)  98(784%)  69(775%)  45(75%)  14(70%)
VASODILATOR 6(395%)  4(3.96%) 5(4.0%) 4(449%) 3(5%)
NITRATES 49(322%) 37(366%)  43(344%)  43(483%)  24(40%) 1(5%)
INSULIN 37(243%) 37(366%)  32(56%)  30(337%  16(26.7%)
ORALHYPOGLY SEMIC AGENTS 67(441%) 63(624%)  55(440%)  41(461%) 22(367%)  5(5%)
ANTI PSYCHIATRI 4(26%) 3(297%) 3(24%) 1(112%) 1(L7%) 1(5%)
ASPIRIN 107(704%)  78(772%)  90(720%)  73(8202%)  41(68.33%) 6(30%)
CLOPIDOGREL 41(2697%) 28(27.7%)  35(280%)  30(337%) 19(3L7%)  2(10%)
WARFARIN 44(2895%)  19(188%)  37(296%)  17(191%) 11(1833%)  16(80%)
ENOXAPARIN 3(197%)  2(1.98%) 3(24%) 3(34%) 2(333%)
CALCIUM CHANNEL BLOCKER 42(276%) 29(287%)  31(248%)  16(17.98%)  17(2833%)  11(55%)
DIURETICS 103(67.8%) 68(67.3%)  84(67.2%)  61(685%)  48(80%)  11(55%)
DIGOXIN 34(224%) 19(188%)  27(216%)  19(21.35%)  16(267%)  11(55%)
LIPID LOWERING AGENT 123(80.9%) 82(8L2%)  76(608%)  76(854%)  48(80%)  14(70%)
PPI 47(309%) 36(35.6%)  42(336%)  35(39.33%) 20(333%)  5(25%)
H2RAS 17(112%)  10(9.9%) 15(120%)  13(146%)  10(16.7%) 1(5%)
OTHERS 71(467%) 49(485%)  56(448%)  46(5L7%)  28(467%)  9(45%)

Data was collected from, patients medical records , consists of
patient name, file number , diagnosis, age, weight, gender,
medication name, strength, frequency, time of prescription . Data
collected from the patient’s files and computer system, the result
of the study will be compared to updated beer’s criteria 2002. The
data was revised by clinical pharmacist & medical cardiac team of
physicians to evauate the unnecessary drug use & Medication
Appropriateness Index (MAI). All Parameters was analyzed by
using Statistical Packages for Socid Science (SPSS) to conclude
the result; Tests of association were performed using the chi-
Suare statigtic.

RESULTS
The total number of patients aged 60 years and over attending

The percentage of number of causes for inappropriate
medications use was illustrated in Fig. 2. This inappropriate
prescribing is mainly due to Drug - Drug Interactions (55.7%),
Treatment side effect of other medication (26.9%) Contra
indicated according to stoop criteria (25.1%), and 80% had
multiple causes. Only 17.9%of the male patients and 18.1% of
the female patients are using appropriate medications,
inappropriate use of medication is high in both male and
female patients (82.1%) .

According to our study one hundred fifty two patients
presented with a  hypertension (91%), which was the most
frequent presenting complaint in cardiac patient. Other
presenting complaints were, dyslipidemia (74.9%), diabetes
mellitus (60.5%), ischemic heart diseases IHD (53.3%), heart
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faillure HF (35.9%), and atria fibrillation (12%) (Table 2).
The most commonly dispensing drugs are angiotensin
converting enzyme inhibitors 77.2% (ACEI), lipid lowering
agents 76%, beta blockers 74.9% and analgesic class of drug
aspirin 68.3% these classes of drugs are most responsible for
incidence of polypharmacy (Table 3). Cardiac patients are
more prone to ploypharmacy due to number of medications
used, and interactions of different medications. As shown in
the table (4) most important predictor of inappropriate
medication use of medications were medicine not use full at all
(99.4%), dose unsuitable >60 for patients (98.2%), drug
disease interactions (95.8%), Unnecessary therapeutics
duplications (94.6%), Sub therapeutics (92.8%).Most common
medical conditions and drug classes of Saudi cardiac patients
were summarized in (Table 5).

DISCUSSION

The study confirmed a relatively high prevalence of
polypharmacy in elderly Saudi cardiac patients. These results
were relatively higher than those found in elderly subjects
surveyed in other studies (Fulton and Allen, 2005; Bjerrum et
al., 1997; Linjakumpu et al., 2002; Hajjar, 2007; Huang, 2004;
Anderson and Kerluke ,1996; Jo'rgensen et al.,2001) . The
stay in hospital led to an increase in the number of drugs taken.
The number of medications used corresponded to the
proportions of diagnoses in the evaluated group. The results of
the study revealed that, hypertension dyslipidemia and diabetes
were strong predictors of polypharmacy this is confirming the
role of CV disease in increasing number of medications.
However previous studies (Veehof et al.,2000; Bjerrum,2003;
Linjakumpu et al., 2002; Bedell et al 2000; Golden et al.,1999)
reported that use of cardio vascular medications (i.e.,, beta
blockers, angiotensin I1-converting enzyme inhibitors, calcium
channel antagonists, antiarrhythmics) increases the risk of poly
pharmacy. These results clearly indicate that primary care
providers must be vigilant for the development of
polypharmacy in clients with co morbidities such as
cardiovascular disease.

With regards to gender Study results shown males were found
to be more likely exposed to polypharmacy comparing to
females. This finding is also consistent with the previous
surveys, reported a positive correlation between male sex and
polypharmacy (Slabaugh et al., 2010; Chan et al., 2009).
Conversely, many studies have reported a correlation between
polypharmacy and female sex (Linjakumpu et al., 2002;
Bjerrum, 2003; Kaufman et al., 2002; Jyrkka et al., 2009;
Rozenfeld et al ., 2008). In alongitudinal study, Linjakumpu et
al. (2002) found that women used more prescription
medications than men, with 81% of women using medications
compared to 74% of men. Kaufman et al. (2002) reported that
the highest overall medication use occurred in women. Twelve
percent of women aged 65 and older took at least 10
medications, and 23% took at least five prescription
medications (Kaufman et al.). Such differences among gender
could be due to differences in physicians’ prescribing attitude
toward sexes, as well as to differences between sexes in
educational and socioeconomic characteristics (Bierman et al
.,2007 ). Further research exploring the relationship between
sex and polypharmacy is necessary.

The study showed that patient’s risk of polypharmacy was
increased in case of certan particular diseases like

hypertension, heart failure and diabetes mellitus dyslipidemia,
ischemic heart disease, often require combined
pharmacotherapy. Similar results were obtained in the previous
studies (Bjerrum, 2003). Comorbid conditions were considered
to be the most significant predictors of polypharmacy, Similar
to most other studies (4, Fulton and Allen 2005; Bjerrum,
2003; Anderson and Kerluke, 1996; Viola et al., 2004; Thomas
et al.,, 1999) our study found a strong association between
numbers of chronic conditions and risks of polypharmacy.
Many have identified that visiting more physicians or lack of
regular physician is a major risk factor for ploypharmacy
(Fulton and Allen, 2005; Veechof et al .,2000; Hajar et al
.,2007; Jo'rgensen et al ., 2001) .

The top most frequently prescribed pharmacological classes
included in this study, in particular, those that influence the
cardiovascular system were anti lipemic agents b-blockers ,
aspirin, diuretics , ACE inhibitors , ARBS , vasodilators ,
nitrates , oral hypoglycaemic agents ,proton pump inhibitors
,calcium channel blockers , in line with the findings of other
studies on polypharmacy (Bjerrum et al .,1998; Anderson et al
1996; Kaufman et al .,2002; Wawruch et al ., 2008) . The high
proportion of lipid lowering agents, B-blockers, and ACE
inhibitors, represented predominantly and, can be considered
as positive, since hypertension was the most frequent diagnosis
of cardiac patients. A similarly significant rise in the utilization
of this class of drug was described by some other studies
(Linjakumpu et al., 2002; Bjerrum et al., 1998; Bedell et al.,
2003). Conversely, study results also identified an increase in
the prescription of other classes of cardiovascular drugs
(Digoxin, nitrates, calcium channel blockers, diuretics, and
aspirin). The frequent prescription of oral hypoglycaemic
agents in our anaysis reflects the preference for this
medication in the therapy of diabetes mellitus.

CONCLUSION

This study found high prevalence of polypharmacy and potentialy
inappropriate medications in geriatric Saudi Arabian. In addition
Hypertension, diabetes mellitus, heart failure and rend diseases
were the common morbidities among geriatric inpatients.
Consequently, antithrombotic agents and oral hypoglycaemic
agents, and antihypertensive agents were the most frequently
prescribed medications and were significantly associated with
polypharmacy.  The study recommended that all hedth
professionas should be knowledgesble and awareness of the
number and types of medications prescribed that may cause
adverse clinical outcomesin geriatric patients.

This study was the first on impact of polypharmacy and
appropriateness of prescribing medications among geriatric in
Saudi Arabia. The study has severd limitations. Firgtly, this study
was conducted as a retrogpective study, therefore no interventions
were provided to decrease the number of medications among
geriatric inpatients and reduce polypharmacy cases. Secondly, the
present study was focused on patients 60 years old and more who
were hospitalized at the department of CCU & cardiology unit of
the King Fahad cardiac centre (KFCC) in King Khalid university
hospital. Hence, these results may not be generdizable for
geriatric population in different locationsin Saudi Arabia.
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