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Original Article

1. INTRODUCTION

A Drug Related Problem (DRP) is “an occurrence or 

condition that literally or potentially interferes with the 
attainment of desirable health outcomes during the 
use of drug therapy”.1 The practice of documenting 
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ABSTRACT

Background/Purpose: Drug related problems (DRPs) are common and 
geriatric patients living with psychiatric disorders are at a greater risk of DRPs 
due to many factors including polypharmacy which contributes to drug-drug 
interactions and alterations in pharmacokinetics that occur with age. The 
present study aims to identify and assess the different drug-related problems 
among geriatric inpatients of the psychiatry department using the APS-DoC 
classification system.

Methods: A retrospective observational study was conducted over 6 months 
among the geriatric inpatients, aged 60 years and above, in the psychiatric 
department. All the deteils pertaining to the patients were collected from 
their case files in the Medical Records Department at the study site. The data 
was sampled from a two year period between January 2017 to December 
2019. Data analysis was carried out using a statistical analysis package for 
social sciences (SPSS) 26.0.  

Results: Out of 180 patients enrolled in the study, 149 (82.77%) were identified 
to be present with a total of 236 DRPs. Using the APS-Doc classification system, 
it was found that the most frequent DRP was potential drug-drug interaction, 
121 (51.27%), followed by Adverse Drug Reactions (ADRs), 63 (26.69%). 
Quetiapine and Risperidone were found to be the drugs causing a majority of 
the DRPs, followed by clonazepam. Presence of co-morbidities (p=0.001) was 
found to have statistically significant association with the occurrence of DRPs. 

Conclusion: Clinical pharmacists play a crucial role in the timely identification 
of DRPs and further help other members of the multidisciplinary healthcare 
team to address the issue and prevent its future occurrence.
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was recorded in the documentation form and then 
categorized using the APS-Doc classification system.

2.1. Statistical Analysis

The socio-demographics of the patient, comorbidities, 
diagnosis, drug therapy and distribution pattern of 
various DRPs were summarized using frequency and 
percentage. Mean and standard deviation were used 
to summarize the age and duration of hospitalization 
of the patients. Data analysis was carried out using 
Statistical Analysis Package for Social Sciences (SPSS) 
26.0. Pearson Chi-Square Test was used to draw the 
association between DRPs and the variables.

3. RESULTS

3.1. Distribution of Patients Based on Their Socio-
demographic Details

Out of 180 patients, majority were found to be male, 
127(70.6%). The mean age of the study population in 
years was found to be 66.32±5.09 standard deviation.
The mean length of hospital stay in days was found 
to be 20.04±13.87 standard deviation. The details are 
summarized in Table 1.

3.2. Distribution of Patients According to Their Co-
morbidities

100 patients, constituting 55.56% of the total subjects, 
had at least one co-morbidity present. Out of the total 
co-morbidities reported, hypertension 77 (48.73%) was 
found to be the most common, followed by diabetes 
mellitus, 41 (25.95%). The details are depicted in Table 2.

and classifying DRPs increases our knowledge as 
healthcare providers about the various DRPs and their 
frequencies.2,3

In the pharmaceutical care process, detection, 
prevention and resolution of drug-related problems 
is an important domain.4 Various classification 
systems are available to analyze the drug related 
issues identified among the patients admitted within 
a hospital. The APS Doc classification system has 
been used to categorise the drug-related problems 
found during this study, as it broadly classifies the 
issues identified into 10 main categories and 48 sub-
categories. This classification, with substantial inter-
rater reliability, was used mainly because the study 
was performed in a hospital setting. It was found to 
be suitable for various parts of the medication process 
such as medication reconciliation, drug therapy and 
so on.5

Geriatric patients who have psychiatric disorders 
a re  even  more  a t  r i sk  o f  deve lop ing  other 
physical morbidity and mortality due to changes 
in the pharmacokinetic parameters. With age, 
the incidence of diseases increase and many of 
these are chronic conditions that require long-
term t reatment  thereby leading to mult ip le 
medications being prescribed in older adults. 
Therefore, geriatric patients are at greater risk of 
developing DRPs. Additionally, age-associated 
changes in the neurological, pharmacokinetic and 
pharmacodynamic aspects of their physiology 
further increases the risk of DRPs.6 Hence the 
present study was performed to identify and assess 
the various DRPs among the geriatric inpatients of 
the psychiatric department.

2. METHODS

A retrospective observational study was initiated 
for six months (November 2020- April 2021) after 
obtaining the institutional ethical committee 
clearance (IEC), (REF. NO: NGSMIPS/IEC/10/2020) 
in the Department of Psychiatry, Justice KS Hegde 
Charitable Hospital,  Deralakatte, Mangaluru. 
The tr ia l  was registered to the Cl in ical  Tr ia l 
Registry of  India with the reference number 
CTRI/2020/12/029823. A total of 180 inpatient data 
was collected from the Medical Records Department 
of the hospital by convenience sampling. Patients 
of both sexes, aged over 60 years, who were 
admitted to the psychiatric department between 
January 2017 and December 2019, diagnosed 
with any psychiatric disease, and given at least 
one medicine were recruited for the study. Patient 
case sheets with inadequate data were ruled out. 
Data collection form was prepared to collect the 
details of the patients pertaining to their socio-
demographics and therapy related information. On 
identifying a particular DRP from the case records, it 

Characteristics
Frequency 

(n)
Percentage 

(%)

Gender
Male 105 71.03

Female 44 28.97

Age group

60 - 69 114 76.51

70 - 79 30 20.13

≥80 05 3.36

Domcilliary 
status

Rural 71 39.4

Urban 109 60.6

Length of 
Hospital Stay

1- 20 109 60.56

21- 40 55 30.56

≥40 16 8.88

Social habits

Alcohol 25 27.78

Smoking 10 11.11

Substance use 03 3.33

Alcohol+ substance use 13 14.45

Alcohol+ smoking 36 40

Smoking+ substance use 02 2.22

Alcohol+smoking+substance use 01 1.11

Table 1. Distribution of patients based on their socio-demographic 
detail
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3.4. Distribution of Patients Based on the 
Occurrence of DRPs

Out of 180 study subjects, 149 (82.78%) patients 
were found to have at least one DRP and 31(17.22%) 
patients did not present any. Out of the 149 patients, 
43 (23.88%) had presented only one DRP, followed by 
38(21.11%) with two DRPs. The details are depicted in 
Figure 1.

3.5. Distribution of DRPs According to APS Doc 
Classification System

A total of 10 different types of DRPs were identified 
among the study population. Potential drug-drug 
interactions (pDDI) were identified as the most 
common DRP among the study subjects followed by 
ADRs. There were 121 pDDIs reported among the 
total subjects and 63 number of ADRs, constituting  
51.27% and 26.69% of the total DRPs respectively. 
The data is shown in Table 3. Quetiapine and 
Risperidone were found to be the drugs causing the 
majority of the DRPs, followed by Lorazepam and 
Olanzapine.  

3.6. Distribution of Potential and Actual Drug-Drug 
Interactions among the Study Population

Out of the total drug-drug interactions (DDIs) 
identified, the frequency of pDDIs and actual 
DDIs were 121 and 2 respectively. Considering 
the severity of the reactions, 93 (75.6%) of the 
total DDIs were of moderate level, followed by 22 
(17.86%) of major severity and 8 (6.5%) of minor 
severity. Amlodipine+Quetiapine was reported 
14 times, making it the most commonly identified 
interacting pair of drugs, constituting 11.38% of 
the total interactions. Both drugs interacts to cause 
a hypotensive effect. The second most commonly 
observed DDI was Metformin+Quetiapine with a 
frequency of 11 (8.94%) times which clinically can 
produce an antagonist effect.  Lithium+Quetiapine, 
9 (7.31%), was the third most common DDI observed 
and this interaction can lead to enhanced neurotoxic 
effects of antipsychotics.

3.3. Distribution of Patients According to Diagnosis

Bipolar affective disorder was the most commonly 
diagnosed with a frequency of 56 (23.8%). It was 
followed by alcohol dependence syndrome 53 
(22.17%), nicotine dependence syndrome 35 (14.64%), 
depression 35(14.64%), dementia 19 (7.95%), and 
schizophrenia 16 (6.69%). Parkinsonism, generalized 
anxiety disorder, mania, delirium were the least 
diagnosed. 

Co-morbidities
Frequency 

(n)
Percentage 

(%)

Hypertension 77 48.73

Diabetes mellitus 41 25.95

Ischemic heart disease 16 10.12

Cerebrovascular accident 07 4.43

Anaemia 02 1.27

Hypothyroidism 07 4.43

Dyslipidaemia 01 0.63

Chronic liver disease 02 1.27

Chronic kidney disease 02 1.27

Chronic obstructive pulmonary disease 02 1.27

Spondylitis 01 0.63

Total 158 100

Table 2. Distribution of patients according to their co-morbidities

Classification 
of DRP

Subclass 
of DRP

Description of DRP
Frequency 

(n)
Percentage 

(%)

Drug
RX1

Incorrect spelling of 
trade name

21 8.90

RX12
Patient is receiving 
wrong medication

04 1.69

Dosage form

DS 1
Wrong dosage form 
prescribed

12 5.10

DS 2

No dosage form 
prescribed, when 
different dosage forms 
are available

01 0.42

DS 4

No drug strength 
prescribed, when 
different dosages are 
available

02 0.85

Dosage DOS 5
Inappropriate 
administration interval

08 3.38

Indication IND 3

Drug missing (no 
drugs prescribed in 
patient with an existing 
indication)

02 0.85

Drug-drug 
interactions

DDI 1
Drug-drug interaction 
as indicated by 
literature

121 51.27

DDI 2
Symptoms of drug 
-drug interaction

02 0.85

Adverse Drug 
Reaction

ADR 1 Symptoms of an ADR 63 26.69

Total 236 100

Table 3. Distribution of DRPs according to APS-Doc system of 
classification

 

 

Figure 1: Distribution of patients based on the number of DRPs: 
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(84%) and smoking (61%) were also reported as the 
most common social habits among the psychiatric 
patients by Singh SG et al . ,  in their  study.13 
Hypertension (48.73%) was observed to be the most 
common comorbidity followed by diabetes mellitus 
(25.95%). Iyer K et al., also had very similar findings in 
terms of comorbidities reported. The team observed 
hypertension (35%) and diabetes mellitus (34%) as 
the most common co-morbid conditions identified.14 
This could be attributed to the reality of increased 
incidence of cardiovascular and metabolic disorders 
among the Indian population.15

Out of the total population, 149 patients (82.78 %) 
were found to be present with at least one DRP. Among 
this, males (71.03%) were higher in number compared 
to the females (28.97 %) and is found matching to the 
study results of Sridhar SB et al., in which the male 
patients with DRP (50.7%) outnumbered the females 
(49.3%).16 The present study indicates that 51.27% 
of the DRPs identified were pDDIs and 26.69% were 
ADRs. This findings on ADRs is supported by the study 
of Leonor OLI et al., in which ADRs occurred among 
31.8% of the patients examined.17 

This study showed that the drugs that most commonly 
caused DRPs belonged to the antipsychotics class, 
most notably atypical sub-categories. The drugs 
most commonly causing DRPs were Quetiapine and 
Risperidone, followed by Clonazepam and then 
Lorazepam. This is supported by the results obtained 
by Piparva KG et al., where the drugs most commonly 
causing adverse reactions were Risperidone and 
Olanzapine.18 On the other hand, in the study by 
Leonor OLI et al., the drugs most commonly causing 
DRPs were Diazepam, followed by Chlordiazepoxide 
and Nitrazepam.17 The variation in results of the 
two studies may be attributed to the difference in 
prescribing patterns of psychotropic drugs.

The study also reported potential  drug-drug 
interactions to be 67.22% whereas the actual 
occurrence of drug-drug interaction was 1.11%. 
This result is supported by the study conducted by 
Castilho ECD et al., in which the possibility of pDDIs 
was reported in 74.5% of the study population.10  
When the severity of the pDDIs was studied, pDDIs 
with a moderate severity had a higher occurence of 
75.35%, followed by major pDDIs with 18.31%. This 
is comparable to the results obtained by AlRuthia Y 
et al., in which the drug interactions with moderate 
severity were identified more commonly, 58.06%, 
followed by major interactions, 40.1%.19 The present 
result deviates from the study conducted by Bogetti-
Salazar M et al., in which, of the 107 patients with 
pDDIs, the major/severe/contraindicated drug 
interactions had a higher incidence of 59.81%.20

Out of the 63 reported ADRs, the most commonly 
observed were constipation and daytime drowsiness. 

3.7. Distribution of Adverse Drug Reactions among 
the Study Population

Twenty three different types of ADRs were identified 
in the patient population. Out of the total 63 ADRs, 
constipation, 22 (34.88%) was found to be the most 
commonly observed, followed by daytime drowsiness, 
7 (10.47%), tremors and extra-pyramidal symptoms, 4 
(6.98%) each. Risperidone was found to be the drug 
associated with the most number of ADRs.

3.8. Factors Significantly Associated with DRP

The association between the presence of co-
morbidities and the occurrence of DRPs was found 
to be statistically significant (p-value <0.001). 
Hypertension (p-value 0.004), among the various 
comorbidities listed was found to have a statistically 
significant association with the occurrence of DRPs. 

4. DISCUSSION

The study aimed to assess and evaluate the 
DRPs among the geriatric patients of psychiatry 
department. In this study, the number of males 
(70.6%) were found to be morein comparison to 
the female population (29.4%). These results are 
comparable to the study done by Hailu BY et al., 
wherein 66.3% of the recruited population were 
males and this figure starkly outnumbers the females 
(33.7%).7 However, it differs from the results of the 
study carried out by Hefner G et al., in which the 
female population is higher (65.3%).8 According to 
an epidemiological study conducted in India, the 
abusive use of nicotine and alcohol is predominant 
among males which could be a tentative reason that 
justifies the increased number of males among our 
recruited population.9

Most of the inpatients belonged to the age group 
of 60-69 years (78.3%), which was comparable to 
the study results of Castilho ECD et al., where 54.3% 
of their population belonged to the same age 
category.10 Majority of the population included in 
this study was of non-rural background, which can 
be compared with the study done by Grover S et al., 
(urban=50%).11 This observation is in contradiction 
with the results of Hailu BY et al., in which 68.5% of 
their population belonged to rural backgrounds.7 
The present study site is located in an urban area, 
making it more approachable to the patients of urban 
background for their treatment. The mean duration of 
hospital stay in the present study was observed to be 
20 days, which is comparable to the length of hospital 
stay in a study by Newman L et al., which reported 
the median length of hospital stay to be 19 days.12 
In the present study, patients who had the habit of 
both alcohol consumption and smoking presented 
in a higher number, constituting 40% of the total 
subjects who had atleast one social habit. Alcohol 
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drug-drug interactions in old aged psychiatric patients.  
Contemporary Behavioral Health Care. 2015;1(1):3-10.

9. �Sivapuram MS, Nagarathna R, Anand A, Patil S, Singh A, 
Nagendra HR. Prevalence of alcohol and tobacco use in India 
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study projections. J Med Life. 2020;13(4):499-509.
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AI. Potential drug-drug interactions and polypharmacy in 
institutionalized elderly patients in a public hospital in Brazil. 
Journal of Psychiatric and Mental Health Nursing. 2017;25(1):3-13.

11. �Grover S, Avasthi A, Sinha V, Lakdawala B, Bathla M, Sethi S, 
et al. Indian Psychiatric Society multicentric study: Prescription 
patterns of psychotropics in India. Indian J Psychiatry. 
2014;56(3):253-64. 

12. �Newman L, Harris V, Evans LJ, Beck A. Factors associated 
with length of stay in psychiatric inpatient services in London. 
Psychiatr Q. 2018;89(1):33-43. 

13. �Singh P, Madiwalayya S, Bheemsain V. Clinical pharmacist 
assessment in monitor ing and resolving the adverse 
drug reaction in bipolar disorder patients: A prospective, 
observational study at tertiary care teaching hospital. Indian J 
of Health Science and Biomedical Research 2019;12(1):56-61.

14. �Iyer K, Dilipkumar N, Vasaya S, Pawar S, Diwan A. Comparison 
of drug related problems associated with use of narrow 
therapeutic index drugs and other drugs in hospitalized 
patients. J of young Pharm. 2018;10(3):318-21.

15. �Banerjee B. National programme for prevention and control 
of cancer, diabetes, cardiovascular diseases and STROKE 
(NPCDCS). DK Taneja’s Health Policies and Programmes in 
India. 2017:429–31.

16. �Sridhar S, Al-Thamer S, Jabbar R. Monitoring of adverse drug 
reactions in psychiatry outpatient department of a Secondary 
Care Hospital of Ras Al Khaimah, UAE. J Basic Clin Pharm. 
2016;7(3):80-6. 

17. �Leonor OLI, Ernesto VRL. Drug related problems associated 
with the psychoactive drugs used on geriatric, hospitalized 
patients. Brazilian Journal of Pharmaceutical Sciences. 2012; 
48(3):452-60.

18. �Piparva KG, Buch JG, Chandrani KV. Analysis of adverse drug 
reactions of atypical antipsychotic drugs in psychiatry OPD. 
Indian J Psychol Med. 2011;33:153-7.

19. �AlRuthia Y, Alkofide H, Alosaimi F, Sales I, Alnasser A, Aldahash 
A, et al. Drug-drug interactions and pharmacists’ interventions 
among psychiatric patients in outpatient clinics of a teaching 
hospital in Saudi Arabia. SPJ. 2019;27(6):798-802.

20. �Bogetti-Salazar M, González-González C, Juárez-Cedillo T, 
Sánchez-García S, Rosas-Carrasco O. Severe potential drug-
drug interactions in older adults with dementia and associated 
factors. Clinics (Sao Paulo). 2016;71(1):17-21.

21. �Nebhinani N, Suthar N. Constipation in elderly patients with 
psychiatric disorders. Journal of Geriatric Mental Health. 
2017;4(1):11-17.

22. �Greil W, Häberle A, Schuhmann T, Grohmann R, Baumann P. 
Age and adverse drug reactions from psychopharmacological 
treatment - data from the AMSP drug surveillance programme 
in Switzerland. Swiss Med Wkly. 2013;143:w13772. doi: 
10.4414/smw.2013.13772.

This finding is supported in the study done by 
Nebhinani N et al., which states that constipation, in 
the elderly population suffering from psychiatric illness, 
was one of the most commonly reported adverse 
reaction.21 This is different from the study carried 
out by Greil W et al., in which, ADRs were reported 
among 1.6% of their geriatric study population. The 
same study also concluded that the risk of developing 
delirium and edema increases with age.22

5. CONCLUSION

The present study aimed to evaluate the drug-
related problems in geriatric patients admitted to 
the department of psychiatry. A total of 10 different 
types of DRPs were identified. The most frequently 
occurring DRP was potential DDIs, followed by ADRs.
The most frequent drugs associated with the DRPs 
were found to be Risperidone and Quetiapine, 
followed by Clonazepam and Lorazepam. 

Drug-related problems increase the risk of morbidity 
and mortality of the patients, especially in geriatric 
population. Proper detection, prevention and 
resolution of DRPs paves way for the enhancement 
patient safety. Clinical pharmacists play a vital role in 
the identification andassessment of DRPs and with a 
multidisciplinary approach, they can further assist in 
preventing its future occurrences.
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