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A prospective study of incidence of medication‑related 
problems in general medicine ward of a tertiary care 

hospital

Abstract

The study is aimed to assess the incidence of drug‑related problems (DRPs) and 
provide pharmacist interventions for identified DRPs. A prospective, observational 
study was conducted among 189 patients with cardiovascular disease who were aged 
18 years or older and admitted to the general medicine in‑patient ward. During the 
6 months study period, the incidence of DRPs was identified using Pharmaceutical Care 
Network Europe Foundation classification system version 6.2. A total of 189 patients 
were screened for DRPs. Among them, 130 patients have at least one DRP. A total of 
416 DRPs were identified (on average, 2.2 DRPs per each patient). Of the 416 DRPs, 
125 (30.04%) interventions were accepted, 7 (1.68%) interventions were not accepted, 
while remaining (68.26%) accepted but no action taken. The results of the study indicate 
that incidence of DRPs is substantial and pharmacist‑led interventions resulted in 
resolution of DRPs. This represents the need for the active role of the clinical pharmacist 
in the developing countries like India.
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INTRODUCTION

Drug‑related problems (DRPs) lead to substantial 
morbidity and mortality and are statistically related to 
the clinical outcomes, healthcare costs, and quality of 
life of cardiovascular patients.[1] Several studies have 
demonstrated that cardiovascular patients are at the risk 
for medication‑related problems. Also, cardiovascular 

drugs were most often associated with drug‑related 
hospitalizations in adults and elderly patients.[2] Factors 
associated with medication‑related problems in these 
patients include age (>65 years), poly‑pharmacy, 
co‑morbid medical conditions, concomitant medications, 
nonconformity to standard established guidelines, 
noncompliance by the patient, lack of proper laboratory 
and therapeutic drug monitoring, pharmacogenetic 
variations, medication errors, and patient‑related 
factors.

Clinical pharmacists can play an important role in 
identifying and resolving DRPs through cooperation with 
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patients and other health‑care providers. Potential and 
actual DRPs can be identified through medication profile 
reviews, and these problems can be prevented by monitoring 
therapeutic plans.[3] A number of actual DRPs can be 
resolved with patient counseling and through appropriate 
clinical pharmacy interventions. Increased knowledge 
about the nature and frequency of DRPs with feedback to 
pharmacy personnel, physicians, drug manufacturers, and 
patients would enhance the rational use of drugs.[4] Our 
study was conducted to determine the incidence of DRPs 
in cardiovascular patients and to recommend pharmacist 
interventions to resolve the actual DRPs.

SUBJECTS AND METHODS

Ethical consideration
A prospective, observational study was carried out 
for a period of 6 months (from January 1 to June 
30, 2014) in cardiovascular patients admitted to the 
general medicine ward of Dr. Pinnamaneni Siddhartha 
Institute of Medical Sciences and Research Foundation 
which is a 850‑bedded tertiary‑care teaching hospital at 
Chinaoutpalli, Gannavaram Mandal, Krishna district, 
Andhra Pradesh (India). A study protocol was designed 
and got approved by Institutional Ethics Committee of our 
institute (Protocol No.: KVSRSCOPS/IEC/2014/004).

Inclusion criteria
Patients who were willing to participate in the study, 
patients aged >18 years of either gender diagnosed with 
any cardiovascular illness, and admitted to in-patient ward 
of general medicine in the given study period.

Exclusion criteria
Outpatients, pregnant patients, pediatrics, and patients who 
were not willing to participate.

Study procedure and data analysis
A total of 189 patients (n = 189) who met the inclusion 
criteria were recruited in the study. Patient demographics, 
disease-specific information such as reason for admission, 
past medical history, and past medication history were 
collected in a specially designed data collection form. 
During the study period, patients were reviewed on a 
daily basis and any change either in the drug chart or in 
the laboratory details was collected. The collected data were 
analyzed and interpreted for the assessment of DRPs using 
standard databases like Micromedex, Lexicomp, etc. For 
identified DRPs, appropriate interventions were provided 
to prescribers with suitable strategies to resolve the DRPs. 
The acceptance level of a physician for each intervention was 
also recorded as either accepted and action taken, accepted 
but action not taken, or neither accepted nor action taken. 
The DRPs were categorized using Pharmaceutical Care 
Network Europe (PCNE) version 6.2 classification.[5,6] The 
number of DRPs per patient was calculated to estimate 

the incidence of DRPs. The medications that were most 
commonly implicated in DRPs were determined, and the 
drug risk ratio was calculated for each drug using the 
formula, the number of DRPs for the same drug by number 
of times the drug prescribed. Statistical analysis was carried 
out using GraphPad Prism version 5.0.

RESULTS

The demographic and health‑related details of patient 
population were presented in Table 1. A total of 189 patients 
were screened for DRPs. Among them, 130 patients have 
at least one DRP. A total of 416 DRPs were identified (on 
average, 2.2 DRPs per each patient). A total of 416 DRPs 
were identified in our study. Their nature and frequency 
were evaluated. Frequency distribution of subtypes of DRPs 
was shown in Figure 1.

As per PCNE classification, the problems and the causes 
associated with the DRPs were categorized. The problem of 
wrong effect of drug treatment was found to be the highest 
accounted for 24.7% of DRPs followed by the effect of drug 
treatment not optimal with 20.4% and the remaining data 
were presented in Table 2. Among different causes of DRPs 
that were identified during the study, the problems caused 
due to inappropriate drug selection were found to be the 
highest with 22.17% which is followed by problems caused 
due to inappropriate drug combination with 16.39%. The 

Table 1: Demographic and health‑related details 
of patient population
Variable Frequency (n=189) (%)
Gender

Male 80 (42.32)
Female 109 (57.67)

Age (years)
21-30 5 (2.64)
31-40 16 (8.46)
41-50 38 (20.10)
51-60 68 (35.97)
61-70 38 (20.10)
71-80 21 (11.11)
81-90 3 (1.58)

Comorbidities
Nil 64 (33.86)
1-2 116 (61.37)
≥3 9 (4.76)

Number of drugs
1-5 21 (11.11)
6-10 146 (77.24)
>10 22 (11.64)

Length of stay (days)
<5 67 (35.44)
5-10 108 (57.14)
>10 14 (7.40)
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problems caused due to food interaction were found to be 
least with 0.24%. The percentage of different causes of DRPs 
was mentioned in Table 3.

The pharmacist recommendations were shown in 
Table 4. Among the different types of recommendations 
in pharmacist interventions, the majority of them were 
regarding addition of the drug which is about 29.32% of total 
recommendations made, which is followed by cessation 
of the drug (24%). The recommendations regarding the 
change in the dosage form were observed to be the least with 
1.44%. Results of pharmacist intervention include: 30.04% 
of pharmacist interventions were accepted by physicians 
and DRPs were resolved, while 68.26% interventions were 
accepted but no action was taken on them, and 1.68% 
interventions were not accepted at all [Table 5].

There was no significant association between number 
of drugs used and number of patients with or without 
DRPs [Table 6]. The patients who were hospitalized for 
5–10 days were found to have the highest number of DRPs 
compared to the patients with length of stay <4 days. 
However, no association was found between the length 
of stay and incidence of DRPs with the Chi‑square test 
[Table 7].

DISCUSSION

A total of 416 DRPs were detected in 130 patients, with 
an average incidence rate of 2.2 DRPs per patient. This 
finding is in agreement with a recent study with an almost 
equivalent sample size (193), which also used the PCNE 
classification system, which reported 2.2 ± 1.6 per patient.[7] 
The incidence of DRPs was high (35.97%) among the patients 
aged between 51 and 60 years. In terms of the number of 
drugs, patients receiving 6–10 drugs were found to have 
more DRPs (77.24%). This observation was supported by a 
national survey of pharmacy practice in hospital settings.[8] 
From the graph illustrating the cumulative frequency of 

DRPs, it is evident that about 68.78% of the patients had 
at least one DRP. This shows the high incidence of DRPs 
among the cardiovascular inpatients in this prospective 
study.

The number of causes identified in our study was lower 
than the causes identified in other studies such as Chan 
et al. (2014).[7] This is because most of the problems identified 
were matched with the one most relevant cause rather than 
several causes, which might be seen in other studies. The 
DRPs caused due to improper drug selection were found 
to be the highest accounting for 22.17% of all DRPs and 
this finding was comparable to other studies. Most of the 
drug choice problems were related to the use of amlodipine 
in hypertensive patients with diabetes or renal failure. 
According to Arauz‑Pacheco et al. and Joint National 
Committee-8 classification, angiotensin-converting enzyme 
inhibitors are preferred over calcium channel blockers 
in hypertensive patients with diabetes or chronic kidney 
disease or both.[9,10] The inappropriate drug combination 
was found to be the second most common cause of DRPs 
accounting for 16.39%.

The proportion of DRPs observed in this study was not 
in line with other similar studies.[11-13] Among the various 
types of recommendations in pharmacist interventions, 
the majority of them were “addition of the drug” which 
is about 29.32% of total recommendations provided 
followed by “cessation of drug” which is 24%. These 
findings correlate with the observation made in other 
studies where drug discontinuation was the most frequent 
recommendation.[11,12] However, our study differs from some 
other studies where drug dose change was reported as the 
most common suggestion made.[13]

Table 2: Problems associated with DRPs as per 
PCNE classification system version 6.2
Code Detailed classification n (%)
P1 Treatment effectiveness 276 (66.35)

P1.1 No effect of drug treatment/therapy failure 7 (1.69)
P1.2 Effect of drug treatment not optimal 85 (20.44)
P1.3 Wrong effect of drug treatment 103 (24.76)
P1.4 Untreated indication 81 (19.47)

P2 Adverse reactions 44 (10.58)
P2.1 Adverse drug event (nonallergic) 30 (7.22)
P2.2 Adverse drug event (allergic) -
P2.3 Toxic adverse drug event 14 (3.36)

P3 Treatment costs 51 (12.26)
P3.1 Drug treatment more costly than necessary -
P3.2 Unnecessary drug treatment 51 (12.26)

P4 Others 45 (10.82)
P4.1 Patient dissatisfied with therapy despite optimal 

clinical and economic treatment outcomes
45 (10.82)

Total 416 (100)
DRPs: Drug-related problems, PCNE: Pharmaceutical Care Network Europe
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Figure 1: Frequency distribution of subtypes of drug‑related problems
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The acceptance rate of clinical pharmacist recommendations 
and change in drug therapy was found to be low 
30.04% [Table 5] when compared with other published 
Indian and International studies where high acceptance 
rate was recorded.[11‑15] However, 68.26% of total 
recommendations were accepted but therapy was not 
changed, may be because the suggestion provided was 
thought to be insignificant with respect to patient’s current 
major clinical condition by the physicians or due to a need 
for close monitoring before changing the therapy. Some 
of the recommendations (1.68%) were neither accepted 
nor was the therapy changed, which might be due to the 
lack of pharmacist understanding about the sophisticated 

physician prescribing behavior.

Most of the recommendations that were implemented 
had been found to improve the clinical outcomes in the 
patients studied. The overall findings suggest that clinical 
pharmacists could effectively identify and prevent various 
DRPs by pharmaceutical care activities through their 
involvement in a healthcare team.

CONCLUSION

The results of our study indicate that incidence of DRPs is 
substantial, and pharmacist‑led interventions resulted in 

Table 3: Causes associated with DRPs as per PCNE classification system version 6.2
PCNE code Detailed classification n (%)
C1 Drug selection 328 (78.84)

C1.1 Inappropriate drug (incl. contraindicated) 98 (23.5)
C1.2 No indication for drug 21 (5)
C1.3 Inappropriate combination of drugs, or drugs and food 68 (16.3)
C1.4 Inappropriate duplication of therapeutic group or active ingredient 26 (6.2)
C1.5 Indication for drug treatment not noticed 76 (18.2)
C1.6 Too many drugs prescribed for indication 6 (1.44)
C1.7 More cost-effective drug available -
C1.8 Synergistic/preventive drug required and not given 29 (7)
C1.9 New indication for drug treatment presented 4 (0.9)

C2 Drug form 4 (0.97)
C2.1 Inappropriate drug form 4 (0.9)

C3 Dose selection 23 (5.54)
C3.1 Drug dose too low 11 (2.6)
C3.2 Drug dose too high 8 (2)
C3.3 Dosage regimen not frequent enough 1 (0.2)
C3.4 Dosage regimen too frequent 3 (0.7)
C3.5 No therapeutic drug monitoring -

C4 Treatment duration 11 (2.65)
C4.1 Duration of treatment too short 8 (1.93)
C4.2 Duration of treatment too long 3 (0.7)

C5 Drug use process -
C5.1 Inappropriate timing of administration and/or dosing intervals -
C5.2 Drug underused/under-administered (deliberately) -
C5.3 Drug overused/over-administered (deliberately) -

C6 Logistics 46 (11.05)
C6.1 Prescribed drug not available -
C6.2 Prescribing error (necessary information missing) 46 (11.06)
C6.3 Dispensing error (wrong drug or dose dispensed) -

C7 Patient 1 (0.24)
C7.1 Patient forgets to use/take drug -
C7.2 Patient uses unnecessary drug -
C7.3 Patient takes food that interacts 1 (0.25)
C7.4 Patient stored drug inappropriately -

C8 Other 3 (0.73)
C8.1 Other cause; specify 2 (0.49)
C8.2 No obvious cause 1 (0.25)

Total 416 (100)
DRPs: Drug-related problems, PCNE: Pharmaceutical Care Network Europe
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resolution of DRPs. This represents the need for the active 
role of the clinical pharmacist in developing countries such 
as India.
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Table 4: Frequency of pharmacist 
recommendations to the physician
Types of recommendation Total (%)
Cessation of drug 100 (24)
Addition of drug 122 (29.32)
Change in drug dose 25 (6)
Change in duration or frequency 10 (2.4)
Substitution of drug 47 (11.29)
Need for monitoring 65 (15.62)
No recommendation 43 (10.33)
Change in dosage form 6 (1.44)
Total 416

Table 5: Percentage frequency of pharmacist 
interventions in the therapy with the follow‑up 
of action taken and DRP resolved
Acceptance of interventions n (%)
Accepted but no action taken 284 (68.26)
Accepted and action taken, DRP resolved 125 (30.04)
Not accepted 7 (1.68)
DRP: Drug-related problem

Table 6: Cross table represents number of 
drugs used against number of patients with and 
without DRPs
Number of 
drugs used

Patients 
with DRPs

Patients 
without DRPs

Significance

≤6 drugs 7 2 χ2=0.1417
P=0.7066>6 drugs 123 57

DRPs: Drug-related problems

Table 7: Cross table represents the length 
of stay against number of patients with and 
without DRPs
Length 
of stay

Patients 
with DRPs

Patients 
without DRPs

Significance

≤4 days 47 20 χ2=0.0902
P=0.7639>4 days 83 39

DRPs: Drug-related problems


