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Abstract
Background: Drug therapy problem is a signi�cant challenge to provide high quality health care service
for the patients. It is associated with morbidity, mortality, increased hospital stay and reduced quality of
life. Moreover, pediatric patients are quite susceptible to drug therapy problems.Thus this study aimed to
assess drug therapy problem and its contributing factors among pediatric patients diagnosed with
infectious disease admitted to pediatric ward of Jimma university medical center, from April ,2018 to
June 30, 2018. Methodology: Prospective observational study was conducted among pediatric patients
with infectious disease admitted to Jimma university medical center from April 01,2018 to June 30, 2018.
Drug therapy problems were identi�ed by using Cipolle’s and strand’s drug therapy problem classi�cation
method. Patient’s written informed consent was obtained after explaining the purpose of the study.
Patient’s speci�c data were collected using structured questionnaire. Data was entered into Epi data
version 4.0.2 and then exported to statistical software package version 21.0 for analysis. To identify
predictors of drug therapy problems occurrence, multiple stepwise backward logistic regression analysis
were done. The 95% CI was used to show the accuracy of data analysis and statistical signi�cance was
considered at p-value <0.05. Results: A total of 304 pediatric patients were included in the study. Of these,
226(74.3%) patients had at least one drug therapy problem during their hospital stay. A total of 356 drug
therapy problems were identi�ed among two hundred twenty six patients. Non-compliance (28.65%) and
dose too low (27.53%) were the most common type of drug therapy problems while disease comorbidity
[AOR=3.39, 95% CI= (1.89-6.08)], Polypharmacy [AOR=3.16, 95% CI= (1.61-6.20)] and more than six days
stay in hospital [AOR=3.37, 95% CI= (1.71-6.64) were independent predictors of drug therapy problem
occurrence. Conclusion and recommendation: Drug therapy problems were common in pediatric patients
with infectious disease in the study area. Presence of comorbidity, Polypharmacy and Prolonged hospital
stay were the predictors of drug therapy problem in this �nding. Therefore, to overcome the signi�cant
gaps in pediatric pharmaceutical care, clinical pharmacists, Pediatricians and other health care
professional have to work in collaboration. Keywords: Drug therapy problem, Pediatric, infectious disease,
Ethiopia

Background
Pediatrics are special population those younger than 18 years old. They differ from adults and within
their age groups in body surface area, weight, and organ function development which affect the e�cacy
and safety of pharmacotherapy (1, 2). The immunity of the children is not well developed. This enable
them vulnerable to serious and potentially lethal infectious disease (3).

Infectious disease is one of the most common medical problems of pediatric population in developing
countries. As reported �ndings showed in sub-saharan African such as Egypt (4) and Ethiopia (5) about
70- 86.4% of infectious diseases were diagnosed among children. The most common infectious diseases
identi�ed among these children were sepsis, pneumonia, meningitis, malaria, acute gastroenteritis, upper
respiratory tract infection and intestinal parasites.  Therefore; antimicrobials such as penicillin G
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crystalline, gentamicin, ceftriaxone and ampicillin were routinely prescribed for managing these
infectious diseases (6).

Antimicrobials are a cornerstone to treat infectious disease. However, its irrational selection and use will
result the problem such as drug resistance, inappropriate dose, inappropriate frequency, inappropriate
duration, adverse drug events and drug-drug interaction. Hence, health care professionals should give due
attention during prescribing, dispensing and administering  antibiotics for pediatric patients (7, 8).

Drug therapy Problem (DTP) is an event or circumstance involving drug therapy that actually or
potentially interferes with desired health outcome. A potential DTP is not yet manifested, but if left
unresolved, it may harm the patient. However, an actual DTP has results clinical manifestations like
adverse drug reaction or therapy failure. DTPs may arise at all stages of the medication use process from
prescription to follow up of the treatment (9, 10).

Different drug therapy problem classi�cation systems are published in literatures. To date there is no
consensus and uniform methods of classi�cation of Drug therapy problem. However, according to
Cipolle, Morley and Strand all DTPs can be categorized in to seven types including: Need additional drug
therapy, unnecessary drug therapy, ineffective drug therapy, dosage too low , dosage too high, adverse
drug reactions, and non-compliance (11, 12). 

Different factors contribute for occurrence of DTPs. These includes: missing information, poor patient’s
knowledge of the drug use, poly-pharmacy, administration of drugs with a narrow therapeutic range, poly-
morbidity, hepatic and renal impairment (13). Pediatric group of populations are at high risk for drug
therapy problems. This may be due to difference in drugs pharmacodynamics, pharmacokinetic and
clinical heterogeneity such as weight, body surface area, age and organ function development which are
the determinants of dose and drug selection. In addition to these, there are a limited number of studies
available concerning safety and effectiveness of the drugs  in this speci�c group of population (14).

The differences  in  drugs pharmacokinetics and pharmacodynamics  observed in children  in�uence the
choice of  the drug, dose, dosage form and dosing interval (15). The pediatric medication-use process is
complex and error  prone because of the multiple steps required in calculating, verifying, preparing, and
administering doses (16). These factor make the pediatrics to be at high risk for drug-related problems.
Therefore, all pediatric prescriptions and medication orders must be checked for its appropriateness of
the dose, route and frequency with a pediatrics dosing reference  (17).

Involvement of pharmacist in health care team have crucial role in preventing and resolving drug therapy
problems. For instance, presence of pharmacist in the health care team and improved communication of
patients with physicians, nurses and pharmacists were reduce the occurrence of medication errors in
pediatric patients (18). Similarly, in 2013, Ermindo R et al (19) reported that pharmacists contributed in
the therapeutic optimization and prevention of iatrogenic events in pediatric patients. Therefore,
involvement of pharmacists in the care of patients with infections associated with improved clinical and
economic outcomes (20).
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STATEMENT OF THE PROBLEM

Infectious disease are the major causes of morbidity and mortality among children worldwide especially,
in developing countries (21). Drug therapy is one of the main therapies in managing infectious disease.
However; irrational use of drug therapy results serious clinical, economical and psychological problem.

 Prevalence of drug therapy problems in pediatric patients varies from country to country. The prospective
cohort study conducted in China revealed that 82 DRPs were experienced by 69 patients and overall
prevalence  of DRPs was 21.0% (22). A total of sixty two DTPs were identi�ed among pediatric patients in
Pakistan. The most frequent DTPs were untreated conditions (25.80%), improper drug selection (19.35%)
and drug interactions (9.67%) (23). Ineffective drug therapy, need additional drug therapy, drug
interaction, adverse drug reaction and medication error  were the common drug related problem reported
in pediatric patients in different �ndings (24, 25).

Drug therapy problem is a key factor which will affect the outcome of therapy in pediatric patients.  It is a
clinical problem, unless intervention done on the spot of the problems occurrence and it must be
identi�ed and resolved in a manner similar to other clinical problems. Medication errors in pediatrics are
common and 5% to 27% of all pediatric medication orders result in a medication error and pharmacists
must contribute to their prevention (26). It causes signi�cant mortality and morbidity. For example, In the
United States it was reported that 7000 patient were died as a result of medication errors. Pediatric
inpatients may have 3 times more medication errors than adult inpatients, and these errors are frequently
harmful (27, 28).

Drug therapy problem caused pediatric patients to be admitted to the hospital. For example, a prospective
observational study conducted among pediatric patients in Canadian teaching hospital showed that
medication-related emergency department  visit was found in 8.0% of patients. Out of these 65.0% were
deemed preventable (29). Similarly study done in Brazilian hospital showed that 14.7% of the patients
were admitted to pediatrics ward due to DRPs. Study done in Australia also reported that 4.3% of
pediatric admissions were related to DRPs (30, 31).

Drug therapy problem also causes economic crisis in health care system. For example, in 1995 in USA,
cost associated to drug-related morbidity and mortality was between $30.1 billion and $136.8 billion
annually. Overall, in United States the cost of drug-related morbidity and mortality exceeded $177.4 billion
in 2000. Hospital admissions accounted for nearly 70% ($121.5 billion) of total costs (32, 33).

Factors that contributes for occurrence of drug therapy problems in pediatric patients includes:
polypharmacy, certain infectious and Parasitic diseases, type of admission, length of hospital stay and
number of disease conditions (22, 34-36).

The rate of potential adverse events due to medication was higher in pediatric. For instance, a study
conducted in pediatric intensive care unit (PICU) showed the  the presence of pharmacists in PICU
reduced the rate of serious medication errors from 29 to 6 per 1,000 patient /days (37). Similarly, It had
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shown that in PICU, as a result of pharmacists interventions a total of $9,135 cost per year was saved
(38).

In general, prolonged hospitalizations, long-term care admissions, emergency department visits,
additional physician o�ce visits cost, morbidity ,mortality and additional prescription drugs  were some
of the consequences associated with DRPs (39).

Pattern of infectious disease in pediatric wards varies from country to country. Infectious diseases are the
most common medical diagnosis among pediatric patients in Ethiopia (40). The magnitude of drug
therapy problems and its contributing factors was not assessed among these populations in study
setting as well as in Ethiopia. Consequently, this research aimed at assessing drug therapy problem and
its contributing factors in pediatric patients with infectious disease admitted to Jimma university medical
center.

Signi�cance of the study

Pediatric is one of the special populations that are at high risk for DTPs since they have quite different
pharmacokinetics and pharmacodynamics from that of the adult. Worldwide there are a limited number
of studies available which are related to drug therapy problem in pediatric patients, particularly with
infectious disease.

In the study setting there was no prior �nding that identify prevalence of drug therapy problem and its
contributing factors among patient with infectious disease in pediatric ward. So that the investigator
believes that the �nding of this study will provide a great contribution for patients, health institutions and
policy makers by assessing the magnitude of drug therapy problem, identifying the type and predictors of
drug therapy problem and also carrying out on spot intervention for each drug therapy problem identi�ed.
It can also be used as an input in empowering pharmaceutical care service and forwarding the
signi�cance of clinical pharmacist in pediatrics ward in the hospital.

 Finally the investigator forwarded recommendations for each concerns body that helps to minimize the
occurrence of drug therapy problem in the future. The result of this �nding had invaluable contribution in
clinical, economical and humanistic outcome for patient, parents and health institution. It will also be
used as an input for further researchers.

General objective

To assess drug therapy problem and its contributing factors among patient with infectious disease
 admitted at pediatric ward in JUMC  from April 1 to June 30, 2018

Speci�c objectives

To assess the prevalence of drug therapy problem among patient with infectious disease  admitted
to pediatric ward in JUMC from April 1 to June 30, 2018
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To identify type of drug therapy problem among patient with infectious disease  admitted to pediatric
ward in JUMC from April 1 to June 30, 2018

To identify the causes of drug therapy problem among patient with infectious disease  admitted to
pediatric ward in JUMC from April 1 to June 30, 2018

To identify contributing factors of drug therapy problem among patient with infectious disease 
admitted to pediatric ward in JUMC from April 1 to June 30, 2018

Methods
Study setting and period

This research was conducted from April to June 2018 at pediatric ward of Jimma university medical
center (JUMC), which is located in Jimma town; 352 km Southwest of Addis Ababa, Ethiopia.  JUMC is
the only teaching and referral hospital in the south western part of the country with bed capacity of 600. It
provides services for approximately 9000 inpatient and 80,000 outpatient clients per year with a
catchment population of about 15 million people. It has different wards. Pediatric ward is among the
ward which has different unit such as: level I, Level II, neonatal unit, Intensive care unit and Oncology unit.
Annually about one thousand six hundred twenty three patients with infectious disease admitted to
pediatric ward of  Jimma university medical center  (41). 

Study Design

A prospective observational study design was conducted over all pediatrics patients with infectious
disease admitted to JUMC from April 01 to June 30 2018.

    Source Population

All pediatric patients with infectious disease admitted to JUMC during study period.

     Study Population

All pediatric patients with infectious disease admitted to JUMC during study period and who ful�ll
inclusion criteria.

Sample size and sampling technique

The sample size was calculated by using single population proportion formula based on the  following
assumption: Z= (1.96)2 , P =the prevalence of DTP in Zewditu hospital (31.57%) (35) with 95%
con�dence interval (CI) and marginal error (d) of 5%

 

Due to technical limitations, Equation 1 has been placed in the Supplementary Files section.
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n= 332

Whereas:

 n – Sample size=332

 Z – Con�dence interval at 95% = 1.96

 P – The prevalence of DRP in pediatrics ward in Zewditu referral hospital in 2014 = 31.57%.

 d – Margin of error = 5%

The size of the population is less than 10,000. Therefore; the sample size was corrected using the
following correction formula.

 

Due to technical limitations, Equation 2 has been placed in the Supplementary Files section.

 

Where: n – Sample size=332

              N – Number of pediatric patients with infectious disease admitted to JUMC in 2017=1623

                NF=adjusted sample size

So, the total sample size after 10% of non-response added = 303.6~304 patients

All patients diagnosed with infectious disease admitted to pediatric ward during data collection period
and who ful�lled the inclusion criteria were consecutively included in the study.

Inclusion and Exclusion criteria

        Inclusion criteria

Patients admitted to pediatric ward of JUMC with in the study period.

Age less than 18 years old

Patient diagnosed with at least one infectious disease during the study period

Patients whose parents gave and  signed the informed consent.

Exclusion criteria
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Readmitted patients for whom data was previously collected.

Patient admitted  in ICU

The hospital admission was less than 24 hours

Study variables

Dependent variable

Drug therapy problem

Independent variables

Disease and drug related variables Professional  related & other  variables      

·       Number of drugs used

·       Comorbidity

·       Number of infectious disease

·       Number  of disease condition

·       Class of drug prescribed

·       Type of admission

·       Duration of hospital stay

·       Culture

·       Medication error

·       Pharmacist intervention

 

Patient related variables  

·       Sex

·       Age

·       Weight

·       Place of residence

 

Data collection process and  data quality assurance  

Data were collected through medical record reviews and patient interview using a prepared structured
questionnaire which was translated to Afan Oromo and Amharic language for patient interview to collect
information on adherence, socio-demographic, medication and disease related issues. The data
collection format (Annex III) was prepared by reviewing different literatures for important variables that
used to assess drug therapy problems and its contributing factors. Its content includes: patient details,
diagnosis, comorbidities, duration of hospital stay, review of system and patient’s investigations,
intervention taken, current and past medications.  The data collection involved four pharmacists
(bachelor degree) and one supervisor to organize the whole activities daily. The principal investigator
reviewed all �lled format so that any suggestion and corrections was given soon. Data collectors
reviewed the medical chart by using prepared standard questionnaires’ for all patients who ful�lls
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inclusion criteria daily for their drug related need.  Recommendations was done by a panel of experts of
clinical pharmacist and forwarded to physicians and/or other health care provider during rounds.

DTPs   Identi�cation and Classi�cation

In this study drug therapy problems were classi�ed according to Cipolle, Morley and Strand DTPs
identi�cation and classi�cation method. The method was re�ned based on literature review and different
treatment guidelines with further revision, and endorsement by panel of experts (Clinical Pharmacists).

The case (DTP) was identi�ed by reviewing of patient’s chart (pediatricians’ note, Residents notes,
medical interns’ notes) and interviewing the parents/caregiver. The prescribed drugs were evaluated
against different international (WHO 2016, CDC, Micromedex, Medscape, Nelson textbook of pediatrics
20th edition, Naranjo scale and different therapeutic guidelines) and national guideline (Ethiopian
pediatric hospital care 2016) for their appropriateness in the order of indication, effectiveness, safety and
drug interaction. The identi�ed DTPs were classi�ed as unnecessary drug therapy, needs additional drug
therapy, ineffective drug therapy, dosage too low, adverse drug reaction, dosage too high and
noncompliance.

 Data Quality Assurance

The Questionnaires were translated from English to Afan Oromo and Amharic, and back translated into
English by independent person to assure its consistency. Data was compiled, cleared, coded and checked
for completeness and accuracy before entering into Epidata manager version 4.0.2. Double entry
veri�cation was made and data was analyzed using statistical software package, SPSS version 21.0.
Training was given for four data collectors. The data collectors were also strictly supervised daily and the
principal investigator reviewed all �lled format so that any suggestion and corrections was given soon. A
panel of experts (clinical pharmacists) assessed whether the data collection format would measure what
it was intended to measure, and if it was comprehensive enough to collect all the information needed to
address the purpose and goals of the study. Then a pretest was done on 16 (5%) patients and an
appropriate change was made based on expert opinion.

Data processing and statistical analysis

All statistical tests were performed using statistical software package, SPSS version 21.0. Descriptive
analysis was computed as frequency, mean and standard deviation (SD) for continuous variables and for
categorical data. Binary logistic regression analysis was performed to examine the association between
independent variables and drug therapy problem. In binary logistic regression analysis, variables with p
values < 0.25 was selected for further multiple logistic regression analysis. Multiple logistic regression
analyses were used to determine the independent predictors of occurrence of DTP. The Odds ratio with
95% con�dence interval (CI) was calculated to measure the strength of association between predictor and
outcome variables. Probability values less than 0.05 will be accepted as statistically signi�cant. The out
puts of processed data was presented using tables, graphs and �gures accordingly.
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Ethical consideration

Ethical clearance was obtained from ethical review committee of jimma university,institute of health. This
committee wrote aletter of permission dated the 30th February 2018; with reference number
“IHRPGD/205/18“ to Jimma university medical center to seek it cooperation and access the data.
Pateint’s infprmed consent was obtained after explaining about the purpose and procedure  of the study.
When the child was too young to provide informed consent,it was obtained from parents/caregivers. All
the responses were kept con�dential.

Operational de�nition and De�nition of terms 

Infectious disease: is a disease caused by pathogenic microorganism such as bacteria, fungi, Virus,
protozoa, worms and parasites.

Adverse drug reaction: is a noxious and unintended response to a drug which occurs at doses normally
used for the prophylaxis, diagnosis, or treatment of disease that occurred during the study period (42).

Comorbidity disease: is a medical condition diagnosed other than infectious diseases and which its
cause is not by microorganism   .

Drug therapy problem: is any undesirable event experienced by a patient which involves, or is suspected
to involve, drug therapy, and that interferes with achieving the desired goals of therapy, which can be
identi�ed using Nelson 20th ,Ethiopian pocket of hospital care for pediatric 2016, WHO 2016,  and
different pediatrics books.

Medication error:  any preventable event that may cause or lead to inappropriate medication use or
patient harm while the medication is in the control of the health care professional, patient, or consumer
(43). 

Poly-pharmacy: de�ned as concomitant use of �ve or more prescription medications  (44).

Pediatric Patient: is a patient whose age range from birth up to the age of 18 during the study period.

Neonate: pediatric age ranging from birth to 28 days

Infant: pediatric age ranging from 29 days to ≤1 years

Toddler: pediatric age ranging > 1year to ≤3 years

Preschool: pediatric age > 3years to ≤ 5 years

School age: pediatric age > 5years to ≤ 10 years

Adolescent: pediatric age > 10years to ≤15 years              
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Results
Socio-Demographic characteristics of the study participants

Among 304 study participants included for study analysis 171 (56.3%) were male. About 116 (38.2%) of
study participants were infant with the mean age of 2.97+1.53 years with the range of 3 days-15 years.
About 194 (63.8%) of patients were residing in the rural area. The mean weight of patients was 11.06 + 9
kg with the range of 1.12 to 38.9 kg; nearly one third of them 92(30.3%) were weigh < 5kg followed by
weigh between 5-10 kg were 91(29.9%) (Table 1).

Clinical Characteristics of study participants

Of 304 patients included in the study, more than half of the patients had comorbidity 204(67.1%). About
42.1% of patients had stayed between six to ten days in hospital with the mean duration of 8.98 +5.00.
Most of the patients 212 (69.7%) were admitted to pediatric ward of JUMC by transferring from different
health facilities. A total of 511 infectious diseases were diagnosed among all study participants. Nearly
half of the study participants 145 (47.7%) had single infectious disease (Table 2). The most common
infectious diseases diagnosed during the study period were meningitis 86(28.3%) followed by
pneumonia76 (25%) and late onset neonatal sepsis 63(20.7%) (Figure 1) A total of 305 different
comorbidities were diagnosed among 204 patients. The most common comorbidities were severe acute
malnutrition (21.96%) followed by anemia (21.63%) and �rst episode of asthma (8.19%) (Figure 2).

 

Medication  related  information of study participants

A total of 1305 drugs were prescribed for 304 patients during study period. The mean number of drug per
patients was 4.29 ± 1.74. The most commonly prescribed drugs were Paracetamol 192 (63.1%) followed
by Ceftriaxone 186 (61.2%) and Gentamycin 161 (53%) (Figure 3). Among study participants;
127(41.77%) of them had polypharmacy (Figure 4).

The Types and prevalence of Drug therapy Problems

From a total of 304 patients, 226 patients experienced drug related problems, with overall prevalence of
74.3%. During the study period a total of 356 DTPs were identi�ed. From the study participants, 129
(57.1%) males’ patients were exposed to drug therapy problems. The most common DTPs identi�ed were
non-compliance 102 (28.65%) followed by dose too low 98(27.53%) and in effective drug therapy 41
(11.5%) (Figure 5). 

From 226 patients who had experienced DTPs, half of the patients 126 (55.75%) had one drug related
problems, while 77 (34.07%) patients had two DTPs (Figure 6).

Drugs  involved  in Drug therapy Problems
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Different classes of drugs were involved among the patients with drug therapy problems. The most class
of drugs involved in DTPs were systemic anti-infective 271(76.12%) followed by Central nervous system
medicine 16(4.49%). The most common drugs involved in DTPs were Gentamicin 62(22.87%) followed by
Ampicillin 49(18.08%) (Table 4). 

The Types and status of interventions carried out

The most common type of pharmacists interventions provided were change of the medication 89 (25%)
followed by adherence andcounseling79(22.19%)(Figure7). From the proposed interventions about
69.38% were fully accepted. In general the acceptance rate was 79.49 % ( Table 5). 

Factors associated with drug related Problems

The result of bivariate analysis of independent variables and drug related problem showed that presence
of comorbidity [COR=3.92, 95% CI:(2.29-6.74) P=0.0001], polypharmacy [COR=4.57, 95% CI:(2.42-8.62)
P=0.00001], presence of more than three infectious disease  [COR=2.95, 95% CI: (1.16-7.49) P=0.022],
type of admission [COR=1.78, 95% CI: (1.03-3.06) P=0.036] ,duration of hospital stay 6-10 days
[COR=3.70, 95% CI:(1.98-6.94)P=.0004] and more than ten days stay in hospital [ COR=4.39, 95% CI:
(2.20-8.75) P=.0002], presence of two medical conditions [COR=2.68, 95% CI:1.30-5.51], three medical
conditions [COR=4.35,CI:(2.01-9.40)] and more than four medical conditions [COR=6.67,CI: (2.79-15.92)]
were signi�cantly associated with DTPs (Table 6). 

Predictors of DTPs occurrence in study populations

Multivariate logistic regression analysis was carried out to identify independent predictors of occurrence
of DTPs among the study participants. Accordingly, comorbidity, Polypharmacy and prolonged hospital
stay were found to be independent predictors of drug related problems among study participants. It was
found that the likely hood of having DTPs increases as duration of hospital stay increases. Patients with
 the duration of hospital stay 6-10 days were  about three times more likely to have DTPs [AOR=3.37, 95%
CI=(1.71-6.64)] whereas those stayed more than ten days in hospital were about four times more likely to
have DTPs [AOR=3.86, 95% CI:1.84-8.08] as compared to those stayed ≤5 days. It was found that
patients who had polypharmacy were about three times more likely to have DTPs [AOR=3.16, 95% (CI:
1.61-6.20)] compared to those who had no polypharmacy. Similarly, patients with comorbidity were three
times more likely to experience DTPs [AOR=3.39, 95% CI: (1.89-6.08)] than patients without comorbidity.
Therefore, presence of comorbidity, polypharmacy and prolonged hospital stay were the predictors of
drug therapy problems among pediatric patients with infectious disease in this study [Table 7].

Discussion
Study of potential drug therapy problem in pediatric patients is very essential in the prevention of
complications arising from drug therapy problem (50). The prevalence and nature of all type of drug
therapy problems among pediatric patients with infectious disease in pediatrics ward of JUMC had not
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been studied previously. Of the children included in the study, 226(74.3%) of the them had experienced at
least one drug therapy problem during their hospital stayed. This showed that DTPs were common
among pediatric patients with infectious disease in the study setting.

Prevalence of DTPs among pediatric patients varies from study setting to setting. In this  �nding the
prevalence of DTPs was found to be 74.3% ,which was higher than that of the study conducted in Hong
Kong (21%), Ethiopia (31.57%) and United Kingdom and the Kingdom of Saudi Arabia (45.2%) (22, 34,
35). This difference might be due to the difference in hospital setting, difference in drug therapy problems
classi�cation used and the availability of trained prescribers and clinical pharmacists in pediatric ward.

According to our study, being male had higher percentage of DTPs than female with the odd of 11.4%.
However, the difference was statistically insigni�cant. Other �ndings also reported that DTPs were more
frequent in males than in female. But, it was statistically insigni�cant (22, 35, 45). This indicated that
drug therapy problems could be occurred irrespective of the sex.

 The type and cause of drug therapy problems were reported in this �nding. The most common drug
therapy problem identi�ed was non-compliance (28.65%) which was comparable with study done in Cote
divoire (24.1%) (46). The reason may be due to majority of the patients were prescribed with multiple
drugs that contributed for not to afford & di�culty in understand the instructions of drugs. Moreover, the
caregiver might had less knowledge of drug use.

In the present study (27.52%) of the DTPs was found to be dose too low. This was in line with a study
done in London (21.7%), Canada (19%) and Egypt (21.09%) (25, 29, 45). Dose too high was found to be
(10.95%) in the present study which was lower than the study done in Hong Kong 19.3% (22).  

This showed that inappropriate doses are more common in pediatrics which might be because of weight-
based dose calculation, fractional dosing and incorrect recording of patients’ weights and prescribing
error (51).

ADRs are one of the major causes of iatrogenic disease, and they are as old as medicine itself. Pediatric
patients may experience speci�c adverse effects not suffered by adults; thus pediatric patients are
susceptible population to adverse drug reactions (52). Overall, incidence of patients experiencing ADR in
this study was found to be 2.81% which was in line with the �nding reported by Rashed et al (22) and
study done in Toronto( 2.5%) (48). The most common adverse drug reaction experienced by patients was
maculopapular rash due to antibiotics such as clotrimazole and ceftriaxone. The rare adverse event such
as Redman’s syndrome was also reported in this �nding after concomitant use of Vancomycine and
cipro�oxacin. This showed that drug-drug interaction is a major factor that might cause ADR  which harm
 patients  (53).

In this study need additional drug therapy was (11.24%) which was in agreement  with study done in
British (9.9%) (45). In our study unnecessary drug therapy was 7.3% which was in line with study done in
Addis Ababa (35). However, this �nding was two times higher than study done in United Kingdom and
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Saudi Arabia (3.8%) (34).This indicated that duplicate drug therapy was common in study area that
contributes for the patient to pay extra cost and expose them for potential ADR and drug interaction.
Therefore, Prevention of duplicate drug therapy will contribute in cost saving among hospitalized
patients.

The class of drugs most frequently involved in drug therapy problems was anti-infective 76.12%; which
was similar with the �nding reported  by  Rashed et al (22), Deepishka P et al (49) and Ermindo R et al(19)
where systemic anti-infective were the most frequent drugs involved in DRPs. In this �nding, the drugs
frequently involved in DTPs were gentamicin and ampicillin. It was in contrast to study done in United
Kingdom and Saudi Arabia the whereas Amoxacillin and cimetidine were the most frequent drug involved
in DTPs (34). The difference might be due to these drugs were the �rst line drugs for infectious disease
such as meningitis, pneumonia and sepsis that were prevalent in the study setting. Furthermore, these
drugs were frequently prescribed than others drugs in the study setting.

The result of bivariate logistic regression analysis of independent variables and drug therapy problem
showed that comorbidity, polypharmacy, number of infectious disease, type of admission, number of
disease condition and length of hospital stay were associated with drug therapy problem. However, in
multivariate analysis, comorbidity, length of hospital stay and polypharmacy were found to be
independent predictors of drug therapy problem among pediatric patients diagnosed with infectious
disease admitted to JUMC. Similarly, study done in Zewditu hospital (35), Hong Kong (22) and United
Kingdom and Saudi Arabia(34) indicated that  polypharmacy was the predictors of DTPs in pediatrics.
This might be due to the fact that the more the number of drugs prescribed, the more drug-drug
interaction, more ADR and the more medication error. Moreover, it could also increase the medication cost
on patients which contribute to non-adherence that inturn increase DTP.

In this �nding prolonged hospital stay was the predictor of DTPs. Similarly, the �nding reported by Eshetie
et al (36) and Dedefo et al (47) supported that prolonged hospital stay was the risk factor for the
occurrence of DTP. The possible reason could be the more the patient stayed in hospital, the more likely
the patient had chance to acquire new infection such as hospital acquired infection and health care
associated infection. These infectious disease need new and more complex medications which further
contribute for occurrence of drug therapy problem. Beside to this, most of the study participants had
prolonged hospital stay,comorbidity and they had been prescribed with the average of four drugs per
patients which increased likely hood of experiencing DTPs in the study patients

In the current study, presence of comorbidity was one of independent predictors for DTP. This was also
supported by the �nding reported by Zed et al (29). The reason might be presence of comorbidity
in�uence the desired outcome of other disease by increasing number of drugs, causing disease-disease
interaction, drug-drug interaction, drug-disease interaction which collectively result in increased likely
hood of experiencing DTPs in the study patients.

Clinical pharmacist involvement in inpatient pediatric care can signi�cantly help to identify, resolve and
prevent the drug therapy problems (48). In this �nding the most common type of interventions provided
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was change of the  medication (25%) which was similar with study done in India (50). However, it was
higher than that of study done in Tirupathi (6%) (49).

 This discrepancy might be due to ineffective drug therapy, which need changing of the medication, was
not assessed in the �nding reported from Tirupathi. Adherence and counseling (22.19%) provided for
patients was  higher than �nding reported by Rashed et al (22). The discrepancy might be due to dosing
problem was the most common type of DTP whereas non-compliance was most common DTP in this
�nding.

In the present study majority of intervention provided were accepted (79.49%);which was in line with
study done in Toronto(81%) (48). This showed that DTPs can be prevented through effective
communications and collaboration among clinical pharmacists, physicians, nurses and as well as
patients (54)

LIMITATION OF THE STUDY

Since the study was conducted in single center, it may lack external validity.

The study did not classify DTPs in its severity level that means mild, moderate and severe due to the
complexity of the study

 CONCLUSIONS

The present �nding showed that the prevalence of drug-related problems were high at pediatric ward of
Jimma University medical center that needs great attention. The most frequently identi�ed DTPs were
non-compliance, followed by dose too low and ineffective drug therapy. The �nding revealed that
presence of comorbidity, poly-pharmacy and prolonged hospital stays were independent predictors of
DTPs. From overall interventions provided, change of medications, adherence and counseling and
change in drug dose were the common. The acceptance rate of recommendation by clinical pharmacist
was high.

RECOMMENDATIONS

The prevalence of drug therapy problems were found to be high. Therefore, the following
recommendations are forwarded based on the result of the study.

For Jimma university medical center

Clinical pharmacists have be recruited and assigned to pediatric ward of Jimma university medical
center in order to provide better pharmaceutical care services.

The hospital have to establish the forum that encourage physicians , nurses and pharmacist
relationship for better pharmaceutical services

Medication education program for  caregiver/family have to be established in the hospital



Page 16/31

For health professionals who work in Pediatric ward of JUMC

Pediatrians

Consult clinical pharmacists for complicated cases with complex medications regimen for better
outcome

Follow the  recommended guidelines while prescribing the drug frequency and  drug dose.

Nurses

Check and calculate the correct drug dose while administer the drug for the patients

Consult pharmacist for any confusion about drug before administering the drug for the patients

For Department of clinical pharmacy

Pediatrics are special population whom their medical management required special attention. Therefore,
health care professionals who have deep knowledge of pediatric pharmacotherapy are needed.

So that department of clinical pharmacy should:

Establish physicians and clinical pharmacists scienti�c presentation session on pediatrics
pharmacotherapy regularly

Provide training on antibiotics related problem, medication administration technique for health
professional working in pediatrics ward of JUMC.

Establish antibiotic stepwardship program

For patients/caregiver

Take/give his/her medicine as prescribed if you have forgeton the instructions how to provide the
drugs, ask pharmacist or health professional before providing for the patients

For federal ministry of health /policy maker

Have to strengthen the reporting and monitoring mechanism of drug therapy problem

For researchers

Conduct a research on clinical, economical and humanistic impact of drug therapy problem among
pediatric patients with infectious disease admitted to the study area.
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Tables
Table 1: Baseline socio-demographic characteristics of study participants of JUMC from April 1 to June 30, 2018.

variables Frequency(%)n=304  

Sex  
 Male 171(56.3)
 Female 133(43.7)

Age  
Neonate 42(13.8)
Infant   116(38.2)
Toddler  45(14.8)
Preschool   36(11.8)
School age 38(12.5)
Adolescent  27(8.9)

Weight (kg)                           
<5 92(30.3)
5 to 9.9 91(29.9)
10 to 14.9 45(14.8)
15 to 19.9 25(8.2)
20 to 24.9 19(6.3)
≥25 32(10.5)

Place of residence  

Urban 110(36.2)

Rural 194(63.8)

 

Table 2: Clinical characteristics of pediatric patients with infectious disease admitted to pediatric ward of JUMC,

from April 1 to June 30, 2018.

mailto:duladessa@gmail.com
mailto:tsegaye.melaku@ju.edu.et
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Variables Frequency(% N=304)

Comorbidity                 

              Yes 204(67.1)

               No 100(32.9)

Duration of hospital stay  
≤5 days 76(25)
6-10 days 128(42.1)
≥11 days 100(32.9)

Number of infectious disease         
1 145(47.7)
2 116(38.2)

          ≥3 43(14.1)
Culture done  

 Yes 139(45.7)
 No 165(54.3)

 
 
 
Number of  disease condition

 

  1 49(16.1)
  2         93(30.6)
  3 88(28.9)
≥4 74(24.3)

Type of Admission             
New  92(30.3)
Transferred 212(69.7)

         

Table 3: The common causes of DTPs identified among pediatric patients  diagnosed with infectious disease  in
pediatric ward of JUMC from April 1 to June 30, 2018.
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  DTP category and cause Frequency n=226
(74.3)%

  Non-compliance 102(28.65)

  Caregiver does not understand the instructions    31(30.4)
  Drug product is too expensive for the patient      29(28.43)
  Omission( vein is not visible) 19(18.63)
  Caregiver forgets to give the medication   12(11.76)
  Drug product is not available for the patient        11(10.78)
  Dose too low  98(27.53)
  Dose is too low to produce the desired response  54 (55.10)
  Dosage interval is too infrequent     28(28.57)
  Drug interaction 13(13.27
  Duration of drug therapy is too short 3(3.06)
  Ineffective drug therapy 41(11.52)
  Drug product is not an effective product    28(68.29)
  Dosage form of the drug product is inappropriate         6(14.63)
  Condition is refractory to the drug product 4(9.76)
  Other* 3(7.32)
  Need additional drug  therapy 40(11.23)
  A medical condition requires the initiation of drug 31(77.5)
  Preventive drug therapy is required 5(12.5)
  To attain synergistic effect 4(10)
  Unnecessary 26(7.3)
  Multiple drug products are being used 17(65.4)
  No  valid medical indication 9(34.6)
   

 

Dose too high

 

 

39 (10.96)
  Dose is too high 16(41.02)
  Drug interaction 15(38.46)
  Duration of drug therapy is

long                                                                     
4(10.25)

  Dosing frequency is too short 4(10.25)
  Adverse drug reaction 10(2.81)
  drug product causes an allergic reaction 4(40)
  The drug product is contraindicated due to risk factors 6(60)

* Microorganism develop resistance to drug product 

 
Table 4: The Class of drugs involved in drug therapy problem among patients with infectious disease at pediatric
ward of JUMC from April 1 to June 30, 2018.
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Class  Frequency(%N=304)

Systemic Anti-infective medicines                   271 (76.12)
Central nervous system medicines 24(6.74)
Gastrointestinal medicines 15(4.21)
Cardiovascular medicines 11(3.09)
Dermatological medicine 8(2.24)
Medicines used in endocrine disorder 6(1.69)
Respiratory medicines 5(1.40)

Others® 16(4.50)

® Electrolyte and Acid base balance correcting drugs, Vitamins, Medicines affecting the blood, ophthalmic agents

 

Table 5: Status of recommendation of intervention provided for pediatric patient with infectious disease in
JUMC, 2018.

Status of recommendation                                                       Frequency (%)
Intervention accepted 247(69.38)
Refused 73(20.51)
Intervention  accepted with modification 36(10.11)
Total 356(100)

 

Table 6: Bivariate analysis of factors associated with DTPs among patients with infectious disease admitted to

pediatric ward of JUMC from April1 to June 30, 2018
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Variables                                                   DTP COR P-value
  Yes No    

Sex        
Male 129(57.1%) 42(53.8%) 1.14(0.68-1.91)                 0.62
Female 97(42.9%) 36(46.2%) 1  

Age         
   Neonate 30(13.3%) 12(15.4%) 1  
   Infant   88(38.9%) 28(35.9%) 1.25(0.56-2.77) 0.57
   Toddler  36(15.9%) 9(11.5%) 1.60(0.59-4.30) 0.35
   Preschool   25(11.1%) 11(14.1%) 0.90(0.34-2.41) 0.84
   School age  28(12.4%) 10(12.8%) 1.12(0.41-2.99) 0.82
   Adolescent 19(8.4%) 8(10.3%) 0.95(0.32-2.75) 0.92

Duration of hospital stay        
      ≤5 days 40(17.7%) 36(46.2%) 1  
      6 to 10 days 103(45.6%) 25(32.1%) 3.70(1.98-6.94) .0004*
      ≥11 days 83 (36.7%) 17(21.8%) 4.39(2.20-8.75) .0002*

 Comorbidity        
      No 34(43.6%) 44(56.4%) 1  
      Yes 170(75.2% 56(24.8%) 3.92(2.29-6.74) 0.0001*

Polypharmacy        
    No 113(50% 64(72.1%) 1  
   Yes  113(50% 14(17.9%) 4.57(2.42-8.62) 0.00001*

Number of infectious        
      1 98(43.4%) 47(60.3%) 1  
      2 91(40.5%) 25(32.1%) 1.74(0.99-3.06) 0.052*
    ≥3 37(16.4%) 6(7.7%) 2.95(1.16-7.49) 0.022*

Place of residence        
     Urban 79 (35%) 31(39.7%) 1  
     Rural  147 (65%) 47(60.3%) 1.22(0.72-2.08) 0.44

Type of admission        
     New 61 (27%) 31(39.7%) 1  
     Transferred 165 (73%) 47(60.3%) 1.78(1.03-3.06) 0.036*

Culture done        
    Yes 105(53.5% 34(43.6%) 1  
    No 121(50.2%) 44(56.4%) 0.89(0.53-1.49) 0.66

Weight (kg)        
<5 70(31%) 22(28.2%) 0.59(0.15-2.24) 0.44
5-9.9 69(30.5%) 22(28.2%) 0.58(0.15-2.20) 0.43
10-14.9 32(14.2%) 13(16.7%) 0.46 (0.11-1.85) 0.27
15-19.9 20(8.8%) 5(6.4%) 0.75(0.15-3.62) 0.72
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20-24.9 16(7.1%) 3(3.8%) 1  
≥25 19(8.4%) 13(16.7%) 0.27(.06-1.13) 0.074*

Number of disease condition        
    1 24(10.6%) 25(32.1%) 1  
    2 67(29.6%) 26(33.3%) 2.68(1.30-5.51) 0.007*
    3 71(31.4%) 17(21.8%) 4.35(2.01- 9.40) 0.0001*
  ≥4 64(28.3%) 10(12.8%) 6.67(2.79-15.92) 0.0001*

 
Table 7: Multivariate logistic regression analysis of predictors of DTPs in pediatric ward of JUMC, 2018.

Variables COR (95%CI) AOR(95%CI) P-value

Duration of hospital stay      
≤5 days 1 1  
6 to 10 days 3.70(1.98-6.94) 3.37(1.71-6.64) 0.0004*
≥11 days 4.39(2.20-8.75) 3.86(1.84-8.08) 0.0003*

Polypharmacy      
No 1 1  
Yes 4.57(2.42-8.62) 3.16(1.61-6.20) 0.001*

Comorbidity      
No 1 1  
Yes 3.92(2.29-6.74) 3.39(1.89-6.08) 0.00004*

Number of infectious disease      
1 1 1  
2 1.74(0.99-3.06) 1.19(0.61-2.32) 0.59

           ≥3 2.95(1.16-7.49) 1.18(0.39-3.57) 0.76
Weight(kg)      

<5 0.59(0.15-2.24) 0.66(0.15-2.84) 0.58
5-9.9 0.58(0.15-2.20) 0.82 (0.19-0.34) 0.79
10-14.9 0.46 (0.11-1.85) 0.60 (0.13-2.68) 0.50
15-19.9 0.75(0.15-3.62) 0.82(0.14-4.61) 0.82
20-24.9 1 1  
≥25 0.27(.06-1.13) 0.33 (0.33-1.56) 0.16

Number of disease condition      
1 1 1  
2 2.68(1.30-5.51) 0.95(0.30-2.99) 0.93
3 4.35(2.01- 9.40) 0.72(0.14-3.54) 0.69

           ≥4 6.67(2.79-15.92) 0.75(1.12-4.44) 0.75
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Figures

Figure 1

The top ten infectious diseases diagnosed among patients admitted to pediatric ward of JUMC from April
1 to June 30, 2018.
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Figure 2

The top ten comorbidities diagnosed among patient with infectious disease at pediatrics ward of JUMC
from April 1 to June 30, 2018
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Figure 3

The top ten prescribed medications in pediatrics patients diagnosed with infectious in pediatrics ward of
JUMC from April 1 to June 30, 2018.

Figure 4

Polypharmacy among patients with infectious disease in pediatrics ward of JUMC from April 1 to June
30, 2018.
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Figure 5

Types of Drug therapy problems identi�ed among pediatric patients diagnosed with infectious disease at
pediatric ward of JUMC from April 1 to June 30, 2018.

Figure 6
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Number of drug therapy problems per patient who had experienced drug therapy problem at pediatric
ward of JUMC from April1 to June 30, 2018

Figure 7

Type of intervention provided for patients diagnosed with infectious disease admitted to pediatric of
JUMC from April 1 to June 30, 2018
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