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Objective: The studies have demonstrated that older people often suffer from multiple diseases and are thus prescribed many different drugs. 
Therefore, drug-related problems (DRPs) are common in the elderly. The main objectives of this study were to reduce the number of DRPs in the 
elderly through pharmacist involvement and to analyze differences after pharmacist recommendations.

Methods: In a quasi-experimental study, 12 primary health centers were selected and randomly divided into two groups (six in each group). In the 
first group, the physicians received pharmacist recommendations verbally through discussions, and in the second group, the physicians received 
recommendations through letters. DRPs were analyzed from all older inpatients’ medical records 1 month before and 1 month after the pharmacist 
recommendations. The main outcome being measured was the incidence of DRPs, classified into problems, and causes according to the Indonesian 
translated version of Pharmaceutical Care Network Europe, Version 6.2 (PCNE V 6.2). The problems were identified based on journal articles and 
other relevant literature.

Results: A total of 205 patients were analyzed before pharmacist intervention (Group 1: 121; Group 2: 84) and 202 patients after the intervention 
(Group 1: 108; Group 2: 94). The most common problem in these elderly patients was that they suffered from toxic effects. The most common cause 
was inappropriate drug selection. The number of DRPs and causes were decreased significantly through the discussions (Wilcoxon signed-rank test, 
problems p=0.027, causes p=0.028). DRPs were also significantly decreased through the recommendation letters (paired t-test, number of problems 
p=0.003, and causes p=0.004). Discussion with physicians seemed more effective and decreased more problems (p=0.001) and causes (p=0.002). 
Through discussions, the decrease in a number of problems was 20.83±8.931, and the decrease in the number of causes was 25.33±11.431 versus the 
recommendation letter, at 4.17±1.941 and 5.17±2.483, respectively.

Conclusion: Pharmacist involvement decreased DRPs among older inpatients. Discussing DRPs with the physicians treating the patients is more 
effective than giving recommendations in writing only. The PCNE V 6.2 DRP classification system is useful for documenting DRPs among the elderly as 
it can help pharmacists develop plans to reduce DRPs.
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INTRODUCTION

A drug-related problem (DRP) is an event or circumstance involving drug 
therapy that actually or potentially interferes with the desired health 
outcome [1]. Drug therapy can effectively improve quality of life and 
treat, prevent, or alleviate the symptoms of a disease, but undesirable 
reactions and DRPs are common in geriatrics [2]. This is likely due 
to the fact that geriatrics often have multiple comorbidities and are 
therefore prescribed multiple medications [3]. However, age-related 
physiological changes in geriatrics may alter the pharmacokinetic and 
pharmacodynamic properties of drugs [3], and all pharmacokinetic 
steps may be affected in the elderly. Most of the organ systems in the 
elderly are more susceptible; hence, the adverse effect of drugs may 
be magnified. As a result, these pharmacological changes in the elderly 
leave them more vulnerable to DRPs [4].

The studies conducted by Bero (1991), Roughead (1998), and Cooper 
(1999) showed that 15-22% of hospitalized elderly patients were 
admitted because of DRPs [3]. A study by Blix et al. showed that about 
81% of patients admitted to the hospital experienced DRP s, with an 
average of 2.1 clinically relevant DRPs per patient [5]. A study of 100 
elderly patients who were hospitalized in the Dr.  Sardjito Hospital 

The previous studies have shown that pharmacist involvement is 
important for helping improve prescribing physicians’ ability to 
identify, prevent, and resolve DRPs [5,6]. Pharmacist involvement in 
this study was performed by providing information to the prescribing 
physicians [1]. Information was provided to one group of physicians 
verbally through discussions between the pharmacist and the 
physician, and in the other group, the pharmacist gave only a written 
recommendation to the physician about geriatric DRPs that were 
identified.

Research Article

at  Yogyakarta,  Indonesia,  showed  that  DRPs  occurred  in
 79.2%  of  patients,  with  at  least  one  DRP  per  patient 
(maximum five  DRPs), and a total of 121 DRPs were identified [6]. 
Yet,  Beijer  and  de  Blaey  (2002)  reported  that  the  majority  of 
adverse drug reactions in the elderly can be prevented [3].
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ABSTRACT

The DRP identification tool used in this study was the most 
recent DRP classifications from the Pharmaceutical Care 
Network Europe, Version 6.2 (PCNE V 6.2). A pertinent 
difference with this version versus previous versions of PCNE 
and other classification systems is that this version separates the 
problem (that affects or is going to affect the outcome) from its cause 
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Karanganyar is a district in the Central Java Province where the 
population aged 60  years and above reached 12.35% by June 2011. 
As a result, a well-planned elderly health program has been promoted 
there since 2013. The health efforts in the program include preventive, 
curative, and rehabilitative areas, recognizing that pharmaceutical 
care plays an important role in optimizing health outcomes for 
geriatric patients. Pharmaceutical care is defined as a direct, 
responsible provision of medication-related care for the purpose of 
achieving definite outcomes that improve a patient’s quality of life [7]. 
Pharmaceutical care involves not only medication therapy (the actual 
provision of medications) but also decisions about medication use 
for individual patients; the decision when to not use a medication; 
judgement of medication selection, dosages, routes, and methods of 
administration; medication therapy monitoring; and the provision 
of medication-related information and counseling to individual 
patients [7]. Pharmaceutical care involves having the cooperation 
of the dispensing pharmacist with both patients and other health-
care professionals in designing, implementing, and monitoring drug 
therapy for patients [8]. Three major functions of pharmaceutical care 
are to identify DRPs, resolution of DRPs, and prevention of potential 
DRPs [7,8]. The main objectives of this study were to reduce the number 
of DRPs in the elderly through pharmacist involvement and to analyze 
any differences in outcomes due to pharmacist recommendations. 
The specific objectives of this study were to obtain descriptions about 
geriatric patient DRPs before and after pharmacist recommendations; 
to analyze the relationship between the variables of age, number of 
medications, and treatment duration with the number of problems 
and causes before and after pharmacist recommendations; to evaluate 
the effectiveness of recommendations made through either verbal 
discussion or written recommendation; and to evaluate changes in 
DRPs with the different modes of recommendation.

METHODS

Legal approval from the body of the National Well-Being, Politics, and 
Public Protection was obtained, and all parties included in this research 
were asked for their consent, including primary health center chiefs and 
their medical teams. A quasi-experimental study [9,10] was designed. 
12 primary health centers were randomly divided into two groups (six 
in each group). In the first group, the physicians received pharmacist 
recommendations verbally through discussions, and in the second 
group, the physicians received recommendations through letters. All 
geriatric inpatients in government primary health centers who met the 
inclusion criteria were included as the subjects. The inclusion criteria 
for geriatric patients were those aged ≥60  years who received drug 
treatment and were hospitalized in the primary health center for a 
predetermined period. The exclusion criterion was incomplete medical 
records (missing sex, age, diagnosis, medications used, or patient 
progress during hospitalization). The DRPs were obtained through 
analyzing the geriatric inpatients’ medical records both 1 month before 
and 1  month after the pharmacist recommendations were made. 
Normally, distributed data were analyzed parametrically, whereas 
abnormally distributed data were analyzed non-parametrically. 
A  paired t-test and Wilcoxon signed-rank test were performed to 
compare before to after pharmacist involvement (pre-test and post-
test). An independent t-test was performed to obtain the difference 
between the discussion and the recommendation letter groups.

RESULTS

A total of 407 geriatric inpatients from 12 primary health centers 
were included in this research. It consisted of 205  patients before 
the intervention (Group  1:  121, Group  2:  84) and 202  patients after 
the intervention (Group  1:  108, Group  2:  94). The translated version 
(Indonesian language) of the PCNE V 6.2 DRP classification system (the 
sections entitled “the problems” and “the causes”) [1] that had been 
face validated by 12 clinical pharmacists from the Master’s Degree 
Program in Pharmaceutical Science, Faculty of Pharmacy, University of 
Indonesia, was used as a tool to classify DRPs. DRPs, in this article, were 
provided in the English only for easier understanding.

Inappropriate drug (including contraindicated): C 1.1
Inappropriate drugs (including contraindicated drugs), C 1.1, referred 
to the use of potentially inappropriate drugs for geriatrics, such 
as diazepam, metoclopramide, non-steroidal anti-inflammatory 
drugs (NSAIDs), and loperamide. In most of the cases, in this study, 
diazepam had been prescribed as a sleep aid and/or muscle relaxant. 
It had frequently been continued for several days, and in some cases, 
it was prescribed at patient’s discharge for a longer time. Diazepam 
is considered to be an inappropriate drug in geriatric care because it 
has a long half-life of around 20-50 hrs, which may increase in older 
adults up to approximately 90 hrs, and is contraindicated in those with 
hepatic disorders [11]. Desmethyldiazepam, a metabolite of diazepam, 
has a half-life of 50-100 hrs, which can be prolonged in older adults. 
Hence, diazepam accumulation is extensive [11]. Benzodiazepines 
can be used in seizure disorders, rapid eye movement sleep disorders, 
benzodiazepine and ethanol withdrawal, severe generalized anxiety 
disorder, periprocedural anesthesia, and end-of-life care, but it is also 
associated with an increased risk of cognitive impairment, delirium, 
and falls in geriatric patients [12]. Benzodiazepines (all types) are not 
recommended for the treatment of insomnia, agitation, or delirium [12]. 
If benzodiazepines were indicated, the pharmacist recommendation 
was to switch to one of the benzodiazepines that have a shorter duration 
of action. Alprazolam is considered to be the benzodiazepine of choice 
in the elderly due to its shorter duration of action [11].

In this study, metoclopramide injections were prescribed to treat and 
prevent vomiting. Metoclopramide has a potential central nervous 
system (CNS) adverse drug reactions such as extrapyramidal effects, 
including tardive dyskinesia, which has a higher risk of occurring 
in geriatrics [11,12]. Pharmacist recommendation was to stop 
metoclopramide injections if the patients were able to take oral 
medications, or metoclopramide could be replaced with drugs having 
fewer adverse effects, such as domperidone syrup 3 × 10  mg ½ hr 
before mealtime. Research on metoclopramide and domperidone for 
diabetic gastroparesis showed that the two drugs have similar efficacy, 
but domperidone has fewer side effects of somnolence, akathisia, 
asthenia, anxiety, depression, and problems with mental acuity [13].

NSAIDs were prescribed as the initial and ongoing treatment for pain 
in this study. Although proton-pump inhibitors can be given to prevent 
or reduce NSAID-associated ulcers [14], NSAID use in geriatrics can 
increase the risk of acute renal failure by 58%, and NSAID users have a 
three-fold greater risk of acute renal failure than non-NSAIDs users [15]. 
Research has also shown that aspirin can trigger asthma. Patients who 
are sensitive to aspirin are usually also sensitive to other NSAIDs, 
but also having sensitivity to acetaminophen [16] is rare. Pharmacist 
recommendations to physicians were to avoid the use of NSAIDs 
whenever possible if the patient presented with nausea and vomiting, 
if the patient was suspected of experiencing gastritis/ulcers in the 
gastrointestinal tract or of renal failure, or if the patient had a history of 
asthma. Drugs with less prostaglandin activity, such as acetaminophen, 
may be used as an alternative [15] at doses of 325-650  mg every 
4-6 hrs [11]. Unlike acetylsalicylic acid and other NSAIDs, paracetamol 
has little anti-inflammatory activity, which limits its usefulness for 
long-term treatment of pain associated with inflammation. However, it 
is useful in the management of osteoarthritis, a condition with only a 
small inflammatory component [17].

Diphenhydramine was primarily prescribed as a sleep aid in this 
study, and it was often prescribed for several days. Diphenhydramine’s 
elimination half-life in adult patients is 2-10 hrs, which is increased to 
13.5 hrs in geriatrics. Due to its sedative and anticholinergic properties, 
diphenhydramine should not be considered as a long-term therapy 

The problems and their causes
The types and number of problems and causes in this study can be seen 
in Figs. 1 and 2. Each problem is typically caused by one or more factors. 
Not  every  cause  can  lead  to  an  actual  problem,  but  they  are 
important predictors that a problem could occur.
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their diarrhea to be stopped immediately when they arrive at a 
primary health center. Of the cases identified in this study, one patient 
manifested abdominal pain that led to the physician stopping the drug. 
Loperamide’s mechanism of action is inhibition of peristalsis and 
prolonging of intestinal transit time [11]. The antidiarrheal properties 
of loperamide are associated with inhibition of smooth muscle motors, 
thus delaying the passage of fluid through the intestine and increasing 
the capacitance. Loperamide is used for chronic diarrhea associated 
with inflammatory bowel disease, acute nonspecific diarrhea, and 
increased debit volume of ileostomy. Loperamide is contraindicated 
in acute dysentery, bacterial enterocolitis, and pseudomembranous 
enterocolitis [11]. Peristaltic inhibition is associated with significant 
sequelae such as the ileus, megacolon, and toxic megacolon. 
Peristaltic inhibition facilitates the contact of organisms such as 
Entamoeba histolytica to the mucosal wall, which causes damage 
to the mucosa, necrosis of the intestinal wall, and dilatation [18]. 
Pharmacist recommendation was to avoid loperamide use in infectious 
gastroenteritis, in patients with symptoms of rectal bleeding, and when 
the patients had a fever [18].

No indication for the drug: C 1.2
No indication for the drug (C 1.2) was related to the use of antibiotics 
(e.g., chloramphenicol, ciprofloxacin, and amoxicillin) in patients where 
no signs of infection had been recognized (e.g., temperature was within 
normal range, normal respiratory rate, normal leukocyte values, and no 
examination or laboratory results that showed an infected state). The 
use of simvastatin without a blood cholesterol level test and no history 
of hypertension or other cardiovascular disease were also included in 
this classification.

Inappropriate combinations of drugs, or drugs and food: C 1.3
Some interactions were found, such as furosemide and digoxin, 
combinations of two or more NSAIDs, NSAIDs and captopril, NSAIDs 
and furosemide, antacids and a ferrous compound, ciprofloxacin and 
antacids, ciprofloxacin and aminophylline, and cotrimoxazole and 
captopril.

Digoxin toxicity may increase if given with furosemide. It has been 
predicted that glycoside works by inhibiting the Na+/K+-ATPase 
pump [19]. Potassium is an intracellular cation essential for cardiac 
muscle contraction and transmission of nerve impulses in the heart. 
Loss of potassium due to diuretics may exacerbate the loss of potassium 
in heart muscle cells, resulting in an increase in the activity and 
toxicity of digitalis. Diuretics also contribute to magnesium loss [19]. 

Discussion Recommendation 
letter

Discussion Recommendation 
letter

Mean number of problems±SD 24.67±6.683 10.17±5.115 3.83±3.656 6.00±6.512 0.027* 0.003*
Mean number of causes±SD 29.83±8.819 11.83±6.401 4.50±3.987 6.67±7.312 0.028* 0.004*
*The difference was statistically significant at p<0.05 based on Wilcoxon signed‑rank test. #The difference was statistically significant at p<0.05 based on paired t‑test. 
SD: Standard deviation, DRP: Drug‑related problems

Variables Number of problems Number of causes

rs (p) rs (p)

Before pharmacist 
involvement

After pharmacist 
involvement

Before pharmacist 
involvement

After pharmacist 
involvement

Age 0.065 (0.357) −0.062 (0.337) 0.106 (0.132) −0.051 (0.475)
Number of medication 0.314* (0.000) −0.024 (0.734) 0.319* (0.000) −0.031 (0.659)
Length of stay 0.236* (0.001) 0.061 (0.386) 0.208* (0.003) 0.074 (0.297)
rs=Spearman’s correlation coefficient. *Correlated, significant at p<0.05. DRP: Drug‑related problems

Types of causes Number of causes

Before pharmacist 
recommendations

After pharmacist 
recommendations

C 1.1: Inappropriate 
drug (incl. contraindicated)

150 52

C 1.2: No indication for 
drug

6 0

C 1.3: Inappropriate 
combination of drugs, or 
drugs and food

69 11

C 1.6: Too many drugs 
prescribed for indication

2 0

C 3.3: Dosage regimen not 
frequent enough

14 1

C 5.4: Drug not taken/
administered at all

9 3

Types of problems Number of problems

Before pharmacist 
recommendations

After pharmacist 
recommendations

P 1.1: No effect of drug 
treatment/therapy failure

7 0

P 1.2: Effect of drug 
treatment not optimal 

32 2

P 1.4: Untreated indication 9 2
P 2.1: Adverse drug 
event (non‑allergic)

23 18

P 2.3: Toxic adverse drug 
event

132 37

P 3.1: Drug treatment more 
costly than necessary

4 0

P 3.2: Unnecessary drug 
treatment

2 0

in geriatrics. Diphenhydramine as a geriatric sleep aid was also not 
recommended because of its anticholinergic properties [11].

Loperamide was prescribed by physicians for diarrhea that was 
presumed to be caused by bacterial infection. Most patients want 

Table 1: Type and number of problems identified

Table 2: Type and number of causes identified

Table 3: Correlation of age, number of medications, and length of stay with the number of geriatric DRP problems and causes in 
Karanganyar’s primary health centers

Table 4: Difference of geriatric patient DRPs before and after pharmacist involvement in Karanganyar’s primary health centers

Discussion Recommendation 
letter

 Suryani et al.                                        Asian J Pharm Clin Res, Vol 10, Suppl 5, 2017, 



105

Magnesium is also an important cation, and life-threatening conditions 
such as paralysis and cardiac arrhythmias can occur because of 
hypomagnesemia, making the proper recognition and treatment of these 
problems of paramount importance [15]. Pharmacist recommendations 
included the need for monitoring digoxin and electrolyte levels in the 
blood, especially potassium and magnesium levels, and to correct levels 
if patients experienced hypokalemia or hypomagnesemia. Unfortunately, 
no laboratory facilities performing electrolyte tests or therapeutic drug 
monitoring were available at the primary health centers.

Combinations of two or more NSAIDs may increase the risk of stomach 
bleeding [19], the combination of diuretics with NSAIDs increases the 
risk of nephrotoxicity due to volume depletion, and NSAIDs combined 
with angiotensin-converting enzyme (ACE) inhibitors can cause or 
increase the risk of acute renal failure and hyperkalemia, especially in 
geriatrics and dehydrated patients [11,20,21]. ACE inhibitors decrease 
synthesis of angiotensin II, causing dilation of the efferent arteriole 
(blood vessels that exit from the glomerulus), thereby reducing 
the glomerular capillary hydrostatic pressure necessary to reduce 
glomerular ultrafiltration. Renal prostaglandin inhibition by NSAIDs 
also causes water retention that could affect antihypertensive therapy 
and increase blood pressure [19].

Ciprofloxacin, in this study, was given with antacids or within a ½ hr 
after antacids. Serum antibacterial levels can drop below the minimum 
inhibitory concentration or become subtherapy. The suspected 
underlying mechanism is the chelate formation between functional 
groups (3-carboxyl and 4-oxo) of aluminum and magnesium ions in the 
gastrointestinal tract. Pharmacist recommendation was to separate the 
route of administration or to give ciprofloxacin at least 2 hrs before and 
not <4-6 hrs after the administration of antacids [19].

Ciprofloxacin interaction with theophylline may increase serum 
levels of theophylline, thereby increasing the toxicity of theophylline. 
Ciprofloxacin is an inhibitor of the CYP 1A2 enzyme, whereas 
theophylline is a CYP 1A2 substrate [16]. CYP inhibitors competitively 
and reversibly bind the active site on the enzyme, thus preventing the 
substrate from binding the same site and preventing the substrate 
from being metabolized [11]. Aminophylline was prescribed to 
treat asthmatic patients in this study. Theophylline, when dosed 
alone in the elderly, should be started at a 25% reduction of the 
normal adult dose and should not exceed a dose of 400 mg/day in 

population groups with cardiac decompensation, cor pulmonale, 
and/or liver dysfunction [11]. Due to wide interpatient variability 
for half-lives of methylxanthines [11], pharmacist recommendation 
was theophylline serum level monitoring to optimize therapy and 
prevent serious toxicity. Unfortunately, serum levels of theophylline 
could not be accessed, which made testing the effects of the therapy 
difficult. Therefore, pharmacist recommendation was amended to 
substitution of aminophylline with salbutamol because no serum level 
measurement would be needed.

Some patients in this study received a protussive in combination with 
an antitussive, a combination that is considered irrational (though still 
controversial) [22]. Pharmacist recommendation for these cases was 
selection of only one of the drugs for different kinds of coughs and 
only if it was really necessary for the patients. No mucolytic agents are 
consistently effective at relieving coughs in patients with bronchitis, 
although they may be somewhat useful. Protussive agents are effective 
for increasing spending coughing, but the efficacy of long-term use has 
not been established. Antitussive agents may be beneficial for patients 
with chronic bronchitis but have very little efficacy in patients with 
upper respiratory tract infections [23].

Hyperkalemia has been reported to occur with use of cotrimoxazole 
alone. This effect is associated with the trimethoprim component, 
which has potassium-sparing properties in the distal renal tubule [19]. 
ACE inhibitors can decrease aldosterone synthesis, thereby reducing 
the loss of potassium from the kidneys. Thus, the interaction between 
cotrimoxazole and ACE inhibitors is probably due to the additive 
nature of both mechanisms coupled with decreased or impaired renal 
function [19].

Too many drugs prescribed for indication: C 1.6
Too many drugs prescribed for indication (C 1.6) were associated 
with the use of 2 × 8 mg intravenous (IV) ondansetron plus 2 × 20 mg 
famotidine tablets plus 2 × 50 mg IV ranitidine for dyspepsia. Pharmacist 
recommendation to physicians was to stop ondansetron and ranitidine 
injections because the patient was able to take oral medication.

Dosage regimen not frequent enough: C 3.3
Dosage regimen not frequent enough (C 3.3) was associated with 
ranitidine injections for gastritis and peptic ulcer at doses of 

Variable Pharmacist recommendation p

Discussion Recommendation letter
Decrease in the number of problems±SD 20.83±8.931 4.17±1.941 0.001*
Decrease in the number of causes±SD 25.33±11.431 5.17±2.483 0.002*
*The difference was statistically significant at p<0.05 based on independent t‑test. SD: Standard deviation, DRP: Drug‑related problems

Table 5: A comparison of DRP decrease with different modes of pharmacist recommendations

Fig. 1: Fig. 2: 
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1-2 × 50 mg IV in patients who could not receive oral medication. 
The recommendations given were to increase ranitidine injection 
administration frequency to 50 mg every 6-8 hrs [11]. A  dosage 
adjustment was needed if the patient had impaired renal function [11]. 
Since ranitidine is a drug that is known to have CNS adverse effects [11], 
an acute confused state or delirium may occur in the elderly, so patients 
should be monitored for adverse effects. Pharmacist recommendations 
included using proton-pump inhibitors as a safer choice when the 
patient had been able to take oral medications.

Drug not taken/administered at all: C 5.4
Drug not taken/administered at all (C 5.4) in this study was associated 
with some cases of vomiting, constipation, and anemia. Vomiting in 
geriatrics leads to a worse quality of life because they cannot take 
oral medications, eat, or drink. Anemia in patients with hemoglobin 
(Hb) <6 g% almost always requires a blood transfusion [24], and such 
patients were referred to a hospital. In patients with stable Hb of 6-10 
g%, the decision for transfusion was based on an evaluation of clinical 
status. Patients with Hb above 10 g% rarely require transfusion [24]. 
Cases of anemia in the elderly patients in this study were usually 
not urgent and were caused by the lack of nutrients needed for 
hematopoiesis. The preferred strategy, based on the cause, was the 
administration of nutrients such as Fe, Vitamin B12, folic acid, or 
recombinant erythropoietin [24].

Correlation of age, number of medications, and length of stay with 
the number of geriatric DRP problems and causes
The number of medications and length of stay in primary health 
centers were factors that correlated with the number of DRP problems 
and causes before pharmacist recommendations were given and none 
of these three factors correlated to the number of DRP problems and 
causes after pharmacist recommendations were given.

Difference in geriatric patient DRPs before and after pharmacist 
recommendations
Pharmacist involvement decreased DRPs among geriatric inpatients 
in all 12 primary health centers. The number of problems and causes 
were decreased significantly through the verbal discussions (Wilcoxon 
signed-rank test, problems p=0.027, causes p=0.028) and through 
written recommendation letters (paired t-test, number of problems 
p=0.003 and causes p=0.004). The most common problems before 
and after pharmacist involvement were P 2.3 (patients suffering from 
toxic effects), with 132 problems (63.2%) and 37 problems (62.7%) in 
Group 1 and Group 2, respectively. Following pharmacist involvement, 
the most common causes were C 1.1 (inappropriate drug selection, 
including contraindications), with 150 causes (60.0%) before, and 52 
causes (76.1%) afterward.

Differences in DRPs with different modes of pharmacist 
recommendations
Discussion with physicians seemed more effective and decreased more 
problems (p=0.001) and causes (p=0.002). Through discussions, the 
decrease in a number of problems was 20.83±8.931, and the decrease 
in the number of causes was 25.33±11.431 versus the recommendation 
letter, at 4.17±1.941 and 5.17±2.483, respectively.

DISCUSSION

Three factors were tested for their correlation to the number of 
problems and causes: Patient age, number of medications, and length 
of stay. Number of medications and length of stay in primary health 
centers were factors correlated to the number of the problems and 
causes before pharmacist recommendations. None of these three factors 
correlated to the number of the problems and causes after pharmacist 
recommendations, probably due to the recommendations reducing the 
impact of those factors. In this study, each geriatric patient was receiving 
around seven kinds of drugs. The elderly frequently experiences 
multiple illnesses and thus consumes numerous medications [25,26]. 
Looking at this data, the pharmaceutical care principles should be 

applied and prioritized for geriatric patients in primary health centers 
to achieve a reduction in DRPs.

None of the three factors was correlated with the number of DRP causes 
and problems after recommendations were given. The recommendations 
were effective in overcoming DRPs caused by these factors. A Wilcoxon 
signed-rank test and paired t-test were performed to compare DRPs 
before and after recommendations, as the data had a dependency. 
Patients in the same primary health center were treated by the same 
physician or medical team. Comparisons of decreasing number in DRPs 
to the previous studies are difficult because of variations in demographic 
and clinical conditions experienced by patients. Independent t-tests 
were used in this study to test the differences between the discussion 
and recommendation letter groups since data being compared did not 
have a dependency. The result was consistent with research conducted 
by Abraham and Devi [28] in that the recommendation made by 
pharmacists in discussions of DRPs with prescribers proved to reduce 
the incidence of DRPs. The results were also consistent with the study 
conducted by Rahayu et al. [29], which showed that a notification letter 
given to prescribers could reduce DRPs.

Both modes of recommendation given to the prescribers can cause a 
decrease in DRPs, but discussion was a better solution for decreasing 
DRPs. These results were consistent with Arnold and Straus [30] who 
asserted that learning with interactive meetings is more effective than 
didactic learning. In that study, the use of written learning material caused 
only a slight or no change in prescribing associated with excessive use 
of antibiotics for viral infections, appropriate antibiotic selection, and 
duration of antibiotic use. In contrast to written materials that may not 
have been read by the prescriber, discussion directly resolved any unclear 
information between prescribers and the pharmacist. Limitations in 
the study include the following: (1) identification was based on patient 
medication records, with limited supporting data; (2) diagnostic tests 
and laboratory results were obtained from simple equipment that was 
less sophisticated than in a reference hospital; and (3) interventions 
were given only to the prescribers and not directly to the patients. 
Product availability did not arise as a factor that influenced the results 
or implementation of the recommendations. Despite the limitations, this 
study’s geriatric inpatients all fulfilled the criteria for inclusion, and the 
study had the participation of all primary health centers in one district. 
Thus, it can be expected that pharmacist involvement will decrease 
the number of patients hospitalized in reference hospital due to DRPs. 
Suggestions for the next study include assessing the necessity of giving 
the interventions directly to patients. In addition, many factors that are 
predicted to influence results need to be controlled.

CONCLUSION

The most common geriatric patient problem in Karanganyar’s primary 
health-care sites was the potential of suffering toxic effects, and the 
most common cause was inappropriate drug selection. Pharmacist 

The  types  of  DRPs  identified  in  this  study  differed  from  the 
previous research conducted by Chan et al. [3] where the 
most common problems were drugs not taken (35%) but were 
in  accordance  with  Hanlon  et  al.  [2],  where  adverse  drug 
reactions  were  common  in  geriatric  patients.  Types  of  DRPs  in 
this study are difficult  to compare with the previous studies using 
the  PCNE  V  6.2  classification  system  because  of  variations  in 
the research setting and the health-care process experienced 
by  patients.  These  results  were  consistent  with  research 
conducted  by  Viktil  et  al.  [24]  showing  that  an  increasing 
number of drugs correlated with an increasing occurrence of DRPs. The 
duration of treatment was positively correlated with undesirable drug 
reactions [24]. The patient’s age before and after the recommendations 
were not correlated and had no effect on the occurrence of DRPs, almost in
 line with the research conducted by Koh et al.  [27], which proposed 
that age does not significantly affect DRPs but the number of the drugs 
was an important predictor. Increasing age in geriatric patients in this
 study  probably  caused  physicians  to  give  extra  attention  to 
prescribed medication.
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involvement decreased geriatric inpatient DRPs, and discussion of 
potential DRPs with the physicians treating the patients proved more 
effective than giving recommendations in writing only. Further, the 
PCNE V 6.2 DRP classification system proved useful in documenting 
DRPs among the elderly, as it can help pharmacists to develop plans to 
reduce DRPs. This research also reinforced the role of pharmacists in 
implementing pharmaceutical care principles to identify, prevent, and 
resolve DRPs in Indonesian primary health centers.
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