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Introduction
During past few years numerous research studies have been 

conducted worldwide to determine the safe and effective drug utilization 
indicating that inappropriate drug use is a universal phenomenon [1]. 
Trend of drug utilization studies is raised globally in different health 
setups to examine the use of drugs in a society. This results in enormous 
social, economic and medical significance. Such type of drug utilization 
assessments is helpful to determine the prescribing patterns and to set 
the priorities to avoid the irrational drug use [2]. 

It has been reported that drug treatment is likely to be effective only 
when patients are informed well about the therapy [3]. Recognition of 
the prescribing problems is one of the most fundamental steps towards 
improving the prescribing quality and medication safety. Both features 
required rational medication prescribing and inappropriate prescribing 
patterns should be identified and avoided [4]. Rational use of drugs 
represents that patients receive drugs according to the clinical needs for 
an adequate time period and at the minimum cost. Misunderstanding 
over brand names, cost issue, unpredictable drugs supply, non-existence 
of formulary in hospitals and lack of knowledge by patients regarding 
dosing schedules are the major causes of irrational use of drugs [3] 
which may leads to inadequate therapeutic effects, undesirable drug 
event and adverse drug interactions [5-6].  Correct diagnosis, accurate 
prescribing, proper dispensing, appropriate packing and good patient 
counselling are the important criteria for rational use of drugs [3].  
Also the use of multiple drugs not only facilitates the cost and regimens 
complication but also increases the incidence   of undesirable drug 
reactions and drug interactions [1].

One of the major causes of death and morbidity throughout the 
world is a cardiovascular disease (CVD). According to the reports of 
World health Organization (WHO) 17.5 million patients in 2008 died 
from CVDs (Cardiovascular diseases) also it was reported that by 2015 
approximately 20 million patients will die mainly due to heart disease [7]. 
The risk factors for CVDs are multiple such as elevated cholesterol and 
blood pressure levels, excessive smoking habits, diabetes, malnutrition 

and fatness etc [8]. Authors reported that different preventive actions 
have been taken by western countries which reduced the risk associated 
with the occurrence of CVDs [9]. 

Previously, the risk of CVDs was examined in different countries 
[10]. But the studies on outpatients in tertiary care setups particularly 
in Karachi, Pakistan are exceptional and incomplete. Authors reported 
that population based prescribing trends have significance impact on 
patient health [11]. In the present study we examined the prescribing 
trends among the outpatients visited to different tertiary care hospitals 
and also to assess the cost effectiveness of existing practice. 

Material and Methods
Present cross-sectional study was conducted in various tertiary 

care setups located in various areas of Karachi, from January to March, 
2014. We collected the data from 100 patients having different age 
groups. Data collection was based on prescriptions which were issued 
to them in which all the patients are identified by names, age, gender 
and other necessary information. Data were analyzed by Microsoft 
ExcelTM.

Results and Discussion
The drug utilization study is conducting widely and it is being 

carried out in different health care setups. Such studies are helpful to 
determine the behaviour of the use of medicines in a society [2]. A 
survey based on prescription is considered to be one of the most cost 
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effective methods to determine the prescribing approach of physicians 
[10]. Among adult population the first and third leading death reasons 
is the heart disease and stroke [12]. In the present study we collected 
the data of 100 patients. Results indicated that males (55 %) patients 
had a high frequency of cardiovascular incidences as compared to 
females (45 %) patients as shown in Figure 1. From 100 patients, 37 % 
of patients (Male 25 %; Female 12 %) belongs to the age groups (30 - 
40 yrs), 43 % of patients (Male 28 %; Female 15 %) belongs to the age 
groups (41-60 yrs) while 20 % of patients (Male 11 %; Female 9 %) 
belongs to the age groups (61-90 yrs) as mentioned in Figure 2.

Out of 100 patients, 20 % patients had Ischemic heart disease 
(IHD), hypertension (HTN) (31 %), Myocardial infarction (MI) (10 %) 
and Cardio Vascular Atherosclerosis (CVA) (10 %) as shown in Figure 
3. We found that 35 % patients were having disordered lipid profile. 
Doctor’s also diagnosed various other associated medical conditions 
in number of patients i.e. 19 % patients were having diabetes type 
–I, while (18 %) were having renal problems, also bronchial asthma 
was found in 2% patients. Scientists have reported that in United 
States approximately 74.5 million cases were related to hypertension, 
followed by 17.6 million and 6.4 million cases of coronary heart disease 
and stroke [13]. During the study different adjustable related risk 
factors were also  determined which are associated with cardiovascular 
diseases particularly  inadequate diet, physical inactivity, use of tobacco 
and abnormal blood lipid profile and obesity. Also other studies have 
indicated that high levels of insulin (frequently occurs in type II diabetes 
mellitus), is one of the independent factor related with cardiovascular 
disease [14].

Figure 4 indicated that (10 %) patients were prescribed with a single 
drug. Results showed that (66 %) patients were prescribed two drugs 
while (23 %) patients and (1 %) patients were found to be prescribed 
with three and four medications respectively. Figure 5 showed the 
prescribing trend of different cardiovascular drugs. Results indicated 
that most commonly prescribed drugs were found to be Beta Blocker 
(52 %), Loop Diuretics (42 %), Calcium Channel Blocker (32%), ACE 

Inhibitors (30 %) etc. Heaton et al. [15] determined that Beta-blockers 
decreases the mortality rate when prescribed for the prevention of   
myocardial infarction. 

In this study we assessed different prescribing errors related 
to routes of adminstration, dosing frequency and prescribed dose.  
Authors reported that one of the common most types of medication 
errors is the medication dose errors (particularly fails to account for 
renal insufficiency), exclusion (either fails to prescribe the drug or 
to continue the treatment) [16]. Table 1 presented the irrational use 
of antihypertensive drugs, drugs used for the management of IHD, 
MI and CVA related to dosing frequency  (3 %, 9 %, 2 % and 2 %) 
and prescribed dose (7 %, 5%, 3% and 9%) respectively. Arute et al. 
[17] reported that during the study they found 17 types of errors in 
prescribing drugs used to manage cardiovascular diseases which were 
suggested 459 times by doctors in total 156 prescriptions. Irrational 
drug prescribing pattern indicate a very important health related 
problem and is considered to be a major challenge for doctors [18].  
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Figure 1: Number of Male and Female Patients.
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Figure 2: Age Groups of the patients.
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Figure 3: Percentages of different diseases found in patients.
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Figure 4: Percentages of drugs used alone in combinations.
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Figure 5: Prescribing Trend of Physician.
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Rationality of prescriptions was also assessed using SPSS 20.0 by 
Chi- square test with 0.05 % confidence Interval. This test was used 
to estimate the significant values of different factors including route 
of administration, dose and frequency in observed samples and 
numerous conditions were found significant (Table 2). Ordinal and 
interval symmetric measures were also assessed with Pearson’s and 
Spearman Correlation for different factors (Table 3). Standard errors, 
standard deviations and variance were calculated for frequency and 
dose using descriptive analysis (Table 4). Irrational therapy is also 
due to the lack of rationalized and reliable drug information for the 
prescribers [19]. Figure 6 indicated the minimum and maximum cost 
of drugs mostly prescribed in cardiovascular diseases. Data showed  the 
significantly high variation in the price of drug (per unit pack) that 
might be due to the fact that local manufacturer of pharmaceutical offer 

comparably low price in contrast to the cost of the drug manufactured 
by multinational industries. These costly articles may increase the 
economic burden on the patients which may intern affects the 
availability and the affordability of these life saving drugs especially in 
developing countries where health issues are in parallel concerns with 
the cost of the drug. 

Conclusion
This study will indicate that irrational prescribing patterns in 

various conditions of cardiovascular diseases. In order to attain optimal 
results from the therapy unnecessary multifaceted prescription must 
be discouraged beside that modifications in lifestyle and preventing 
associated factors need to be suggested with the prescribed therapy.

Prescribed Appropriateness and 
Inappropriateness Drugs used For HTN (%) Drugs used for IHD 

Management (%)
Drugs used for MI 
Management (%)

Drugs used for CVA
Management (%)

Route of Adminstration
Rational 31 20 10 38
Irrational 0 0 0 1

Dosing Frequency
Rational 28 11 8 37
Irrational 3 9 2 2

Prescribed Dose
Rational 27 16 11 22
Irrational 7 5 3 9

Table 1: Rational and Irrational used of Drugs used in HTN, IHD, MI and CVA.

CHI-SQUARE TEST
Route of Administration * Dose

Value df Asymp. Sig. (2-sided) Exact Sig.    (2-sided) Exact Sig.    (1-sided)
Pearson Chi-Square 0.644a 1 0.422

1.000 0.576
Continuity Correctionb 0.000 1 1.000
Likelihood Ratio 1.111 1 0.292
Linear-by-Linear Association 0.638 1 0.424

Frequency * Dose
Pearson Chi-Square 3.290a 1 0.070

0.108 0.059
Continuity Correctionb 2.234 1 0.135
Likelihood Ratio 4.117 1 0.042
Linear-by-Linear Association 3.257 1 0.071

Route of Administration *Frequency
Pearson Chi-Square 1.755a 1 0.185

0.296 0.296
Continuity Correctionb 0.123 1 0.726
Likelihood Ratio 1.277 1 0.258
Linear-by-Linear Association 1.738 1 0.187

Table 2: Chi Square Test.

Route of Administration vs. Dose
Symmetric Measures Value Asymp. Std. Errora Approx. Tb Approx. Sig.

Interval by Interval Pearson's R -0.080 0.029 -0.797 0.427c

Ordinal by Ordinal Spearman Correlation -0.080 0.029 -0.797 0.427c

Frequency vs. Dose
Interval by Interval Pearson's R -0.181 0.066 -1.826 0.071c

Ordinal by Ordinal Spearman Correlation -0.181 0.066 -1.826 0.071c

ROA vs. Frequency
Interval by Interval Pearson's R 0.132 0.142 1.323 0.189c
Ordinal by Ordinal Spearman Correlation 0.132 0.142 1.323 0.189c

Table 3: Symmetric Measures of Different Variables Using Descriptive Analysis.

Descriptive
Mean Std. Deviation Variance

Statistic Std. Error Statistic Statistic
Frequency 1.1600 0.03685 0.36845 0.136

Dose 1.2400 0.04292 0.42923 0.184

Table 4: Descriptive Analysis of Frequency and Dose.
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Figure 6: Minimum and Maximum Cost of Drugs mostly prescribed in Cardiovascular diseases.
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