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Abstract
Introduction: Drug-related problem is any event involving drug therapy that interferes with a patient’s desired clin-
ical outcome. It has been pointed out that hospitalized pediatric patients are particularly prone to drug-related 
problems. Thus, this study aimed to assess drug-related problems and associated factors among patients admitted to 
the pediatric ward of the University of Gondar Comprehensive and Specialized Hospital, Ethiopia: a cross-sectional 
study. 

Methods: A hospital-based cross-sectional study was conducted among pediatric patients admitted to the University 
of Gondar Comprehensive and Specialized Hospital from May 1, to July 30, 2021. A Simple random sampling tech-
nique was employed to select study participants. Odds ratio (OR) with 95% confidence interval was computed for 
each variable for the corresponding P-value to see the strength of association. Those variables which have a P-value 
of < 0.25 in Bivariable analysis were entered in Multivariable analysis to determine factors associated with drug 
related problems. 

Results: A total of 180 drug-related problems were identified in 145 participants with an overall prevalence of 40.2% 
[95% CI (35.5- 45.4)]. Dose too low (35.56%), needs additional drug (28.89%) and dose too high (21%) were the 
commonest type of drug-related problems identified. The most important interventions made were dose adjustment 
(52%) and the addition of drugs (30%). The presence of comorbidity [AOR = 3.32, 95% CI (1.88-5.88)], polypharma-
cy [AOR = 4.22, 95% CI (2.21-8.10)], and more than 6 days stay in the hospital [AOR =7.59, 95% CI (3.76-15.33)] 
were independent predictors for the occurrence of drug-related problems. 

Conclusion: This study showed that drug-related problems were common among hospitalized pediatrics at the Uni-
versity of Gondar Comprehensive and Specialized Hospital. The presence of comorbidity, polypharmacy and pro-
longed hospital stay were predictors of drug-related problems. Therefore, to prevent these problems, health care 
providers have to work in collaboration with clinical pharmacists and give due attention to those patients with co-
morbidity, polypharmacy and patients who stayed longer days in the hospital. 
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Introduction
Drugs are very vital tools in medical practice contributing to the 
improvement in the quality and expectancy of patients’ life by 
alleviating symptoms, halting disease progression, preventing 
transmission, and curing diseases but they may lead to emergen-
cy hospital visits, increase hospitalizations, in-patient, and outpa-
tient care complications when used inappropriately A drug-related 
problem (DRP) is defined as an undesirable event involving drug 
therapy that actually or potentially interferes with desired health 
outcomes and requires professional judgment to resolve through 
careful assessment of patients, drugs, and disease information to 
determine the appropriateness of each medication regimen. DRPs 
are classified into seven as unnecessary drug therapy, needs addi-
tional drugs, ineffective drugs, dose too low, dose too high, adverse 
drug reactions, and noncompliance [1-4]. Drug related problems 
can originate at any process of medication use (prescribing, tran-
scribing and verifying, dispensing, administering, and monitoring 
and reporting [5]. The pediatric medication use process is complex 
and error-prone because of the multiple steps required in calculat-
ing, verifying, preparing, and administering doses that complicate 
the course of their diseases and cause treatment failure and adverse 
drug reactions [6]. 

Hospitalized pediatric patients are also often exposed to an ex-
tensive number of medications especially those with longer stays 
which lead to drug-related problems [7]. Children are estimated to 
be three times more than adults to experience harm related to their 
medication [8].

DRP causes significant mortality, morbidity, and also an economic 
crisis in the health care system. Drug related problems as a cause 
to hospital admission ranging from 2% to 10.3% while in admitted 
patients ranges from 27.8% to as high as 81% and about 22% of 
patients are discharged with DRP [9,10]. A review of observational 
studies in Europe concluded that approximately 3.6 % of hospital 
admissions are caused by adverse drug reactions, and up to 10 % 
of patients experience an adverse drug reaction during their stay in 
the hospital [11]. The estimated annual cost of drug-related mor-
bidity and mortality resulting from nonoptimized medication ther-
apy was $528.4 billion in 2016(12) in United states of America, in 
Japan US$799,966.6, in Australia £100,707 and in Nigeria, 1.83 
million naira (USD 15,466.60) was spent to treat all the patients 
admitted due to DRPs from 2006 to 2007 [13-15]. 

A cohort Study conducted on DRPs among hospitalized Children 
in Saudi Arabia showed that the incidence of DRP was 35.9% [16]. 
Another cross-sectional study done in Zewditu memorial hospi-
tal Ethiopia showed the prevalence of drug-related problems was 
31.57 [17]. A cohort study conducted in Jimma medical center 
concluded that the incidence of DRP was 48.8% [18]. The major 
classes of drugs involved in the DRPs were anti-infectives [19,20]. 
Studies showed that polypharmacy, type of medical conditions, 
type of admission, length of hospital stay, and number of medical 

conditions were the factors that were associated with DRP among 
pediatric patients [21-23]. 

The assessment and identification of DRPs, care plans, and fol-
low-up care are the major ways to reduce the problems [24]. Sys-
tematic reviews and metanalysis done concluded that pharmacist 
interventions are effective for reducing DRPs in hospitalized pe-
diatric patient [25,26]. Another cross-sectional study conducted in 
Malaysia showed 81.8% of interventions were accepted [27]. 

Another cross‑sectional study conducted in Cote d’Ivoire hospi-
talized pediatrics showed the acceptance rate of pharmaceutical 
interventions was 94.8% [19]. A cohort study was done in Addis 
Ababa showed 92.15% were fully accepted, 3.72% partially ac-
cepted, and 4.13% were not accepted [28]. Pediatrics are special 
populations that need special attention in their drug therapy but 
they have been suffered from this problem. The magnitude of 
DRPs and its predictors was not studied among these populations 
in the study setting. Therefore, this study was aimed to assess the 
prevalence of DRPs and factors associated with DRPs at the pedi-
atric wards of University of Gondar Comprehensive and Special-
ized Hospital, Ethiopia. 

Methods 
Study design 
A hospital-based cross-sectional study was conducted at the pe-
diatrics wards of the University of Gondar Comprehensive and 
Specialized Hospital.

Study area and period
The study was conducted at the pediatrics wards of the University 
of Gondar Comprehensive and Specialized Hospital for a period of 
3 months from May 1, to July 30, 2021. 

Population 
All admitted pediatric patients less than 15 years of age were the 
source population. Those Pediatric patients who were admitted to 
the pediatric inpatient wards during the study period, and who ful-
filled the inclusion criteria were the study populations

Eligibility criteria 
Inclusion criteria
• Patients less than 15 years of age and admitted to the pediatric 
ward for 24hrs during the study period.
• Those parents who gave informed consent and assent of pediat-
rics to participate in the study were included

Exclusion criteria
• Critically ill patients requiring intensive care unit (ICU) admis-
sion were excluded.
• Oncologic pediatric patients were also excluded



Sample size determination and sampling technique
The sample size was determined by using single proportion for-
mula assuming the prevalence of DRP to be 32%(17) (p=0.32) to 
get the minimum sample size and with a 95% confidence interval 
(α=5%) as follows. 

		    N= z2α/2p(1-p)/w2

Where: 
N=sample size, z critical value=1.96, p=q=0.32
W= precision (marginal error) =0.05
Then substitution of values for each:

	   	  N= (1.96)2 (0.32) *(0.68)/ (0.05)2

N=334
By adding 10% of the calculated sample size to compensate for 
non-respondents the final sample size was 368.

For predictor variables sample size was also calculated using 
Epi-info version 7.4.2 and the result was detailed in the table below

So, the final sample size was selected with the highest value which 
was obtained from the outcome variable and 368 study partici-
pants were included in the study.

The study participants were selected by simple random sampling 
method using bed numbers as sampling frame using lottery meth-
od until the required sample size for the study was obtained.

Study variables 
In this study, the dependent variable was a DRP.  sociodemograph-
ic character of the patient (sex, age, weight, body mass index, 
MUAC), medication fee, disease type, nutritional status, length of 
treatment, comorbidity, number of drugs and disease, drug dosage 
regimen, history of immunization, history of allergy, history of pri-
or admission and laboratory values were the independent variables 

Operational definitions  
•Drug-related problem – according to cipolle, DRP is any unde-
sirable event experienced by a patient which involves, or is sus-
pected to involve drug therapy, and that interferes with achieving 
the desired goals of therapy and requires professional judgment to 
resolve. It includes unnecessary drug therapy, need for additional 
drug therapy, adverse drug reaction, ineffective drug inappropriate 
dosage, adverse drug reaction and noncompliance [4].
•Unnecessary drug therapy- is A DRP that occurs when there is no 
valid medical indication for the drug at the time, or multiple drug 
products are used when only single-drug therapy is appropriate, or 
the condition is best treated with nondrug therapy [4].
•Need for additional drug therapy- is a DRP that occurs when there 
is a medical condition needing new drug therapy, or preventive 
therapy is needed to reduce the risk of developing a new condition, 
or a medical condition requires combination therapy for better ef-
ficacy [4].

•Ineffective drug- is a DRP where the drug is not the most effective 
for the medical problem, or the condition is refractory to the drug 
product being used, or the dosage form is inappropriate [4].
•Inappropriate dosage- refers to dosages both too low and too 
high(4). 
•Dosage too high—is a DRP where the dose is too high or the dos-
ing frequency is too short or the duration of therapy is too long for 
the patient, or a drug interaction causes a toxic reaction to the drug 
product, or the dose was administered too rapidly. 
•Dosage too low- is a DRP that occurs when the dose is too low to 
produce the desired outcome, or the dosage interval is too long, or 
a drug interaction reduces the amount of active drug available, or 
the duration of therapy is too short.
•Noncompliance- is a DRP that occurs when the patient does not 
understand the instructions, or the patient prefers not to take or 
forgets to take the medication, or the cost of the drug product is 
not affordable for the patient, or the patient cannot swallow or 
self-administer the medication properly, or the drug product is not 
available for the patient [4]. 
•Adverse drug reaction _ “an appreciably harmful or unpleasant 
reaction, resulting from an intervention related to the use of a me-
dicinal product, which predicts hazard from future administration 
and warrants prevention or specific treatment, or alteration of the 
dosage regimen, or withdrawal of the product [29].”  
•Comorbidity_ is considered when any distinct additional entity 
that has existed or may occur during the clinical course of a patient 
who has the index disease under study [30].
•Potential drug-drug interactions- are those that could theoretically 
take place when two or more drugs are prescribed to a patient [31]. 
•Polypharmacy - taking more than 4 medications during their hos-
pitalization [17,32]. 
•Medication adherence - "the extent to which a patient acts follow-
ing the prescribed interval, and dose of a dosing regimen [33]. Ad-
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S. N Predictor variables Risk ratio NRR 10% Final Sample size CI ME Power Ratio Reference 
1 Comorbidity 2.1 19 207 95% 5% 80 0.43
2 Polypharmacy 2.22 11 112 95% 5% 80 1.2
Note: NRR=nonresponse rate, CI=confidence interval, ME=margin of error
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herence was assessed using a medication adherence rating scale. it 
is a 10‑item self‑report instrument in which a yes/no response is 
given to questions asked. The total scores range from 0 (low likeli-
hood of medication adherence) to 10 (high likelihood). The patient 
is adherent is when the score is greater than 5 [34].
• Pediatrics: are those age groups less than 15 years including neo-
nates (from birth to 28 days), infants (1 month to 1 year), toddler (1 
year to 3 years), preschool (3 years to 5 years), school-age (5 years 
to 10 years) and adolescent (10 to 15 years) [35]. 

Data collection and management 
Data collection tools
Relevant information regarding patient’s demographics and clini-
cal characteristics (e.g., diagnosed diseases, comorbidities, history 
of allergies, vital signs, pertinent laboratory and diagnostic tests, 
relevant past medical and medication history, current medication 
including OTC medications, length of stay) were collected by two 
clinical pharmacists by using data abstraction format from a pa-
tient chart and by interviewing patients. 

Assessment of Adherence
Medication non-adherence is a major issue in hospitalized patients. 
adherence was assessed by using a medication adherence rating 
scale (MARS). It is A 10-item self-reported Adherence measure-
ment that consists of ten questions with closed dichotomous (yes / 
no) answers. Adherence is achieved when the result is greater than 
five according to this tool [36]. 

Data collection procedure
Two clinical pharmacists were trained as data collectors by the 
principal investigator extensively for one day about the objective 
of the study, methods of data collection including data extraction 
from patient charts as well as techniques of interviewing patients, 
data handling, ethical approaches, and DRP identification. First; 
caregivers were asked for voluntary interviews and participation 
in the study. The medical record number of each patient was used 
to avoid duplication and keep confidentiality. 

Identification of DRPS 
Drug related problems were classified according to Cipolle, Mor-
ley, and Strand’s DRPs method with a slight modification. DRPs 
were identified by using Nelson textbook of pediatric 21th edi-
tion, pocket book of pediatric hospital care 2013, SAM guideline 
of Ethiopia 2019, and other updated guidelines by evaluating the 
appropriateness of medication in terms of indication, dosage, ef-
fectiveness, and safety. Patients’ clinical characteristics were tak-
en into account when deciding about the appropriateness of the 
dosage regimen. The recommendations were done by a team of 
experts and forwarded to physicians [37,38]. Drug-drug interac-
tion was checked by using Medscape. Adverse drug reactions were 
identified from patient or caregiver interviews and investigating 
patient data for any possible adverse reactions related to patients’ 
medications. 

To assess the causality and severity of the suspected adverse drug 
reactions, the Naranjo scale of causality and Hartwig severity as-
sessment scale were used respectively [39,40].

Data quality control technique
The data collection tool was pretested in 19 patients (5% of the 
sample size) admitted to the pediatric ward of Felege Hiwot Com-
prehensive and Specialized Hospital to check for uniformity and 
understandability of the checklist after which modification for its 
appropriateness and suitability was done. The data of the pretest 
was not included in the study. The supervisor (one clinical pharma-
cist other than data collectors) supervised the data collection pro-
cess and give feedback and correction on daily basis by checking 
the quality, accuracy, consistency, and completeness of the data 
and asserted by signatures of data collectors and the supervisor. 
After data collection, the data was coded, edited, and cleaned to 
ensure accuracy, consistency, and completeness and entered into 
Epi data manager version 4.6 then exported and analyzed using 
SPSS version 21 soft were.  The quantitative and qualitative data 
were compiled and interpretation was done according to the find-
ing of the study.

Data processing and analysis
 The collected data was cleaned and checked for completeness and 
consistency before processing. Data were then entered into epi 
data version 4.6 and analyzed using Statistical Package for Social 
Studies (SPSS) version 21. The distribution of data was checked 
by using the Hosmer lemeshow goodness of fit test. Odds ratio 
(OR) with 95% confidence interval was also be computed for each 
variable for the corresponding P-value to see the strength of asso-
ciation. Those variables which have a P-value of < 0.25 in the bi-
variable logistic regression analysis were entered in Multivariable 
analysis to determine factors significantly associated with DRPs. 
Variables which have a P-values of <0.05 in multivariable regres-
sion analysis were considered as significantly association with 
DRPs. The result of the analysis was presented by using frequen-
cies, mean and standard deviation, texts, tables, and graphs. Final-
ly, based on the results interpretation, comparison, conclusion, and 
recommendations were drawn.

Ethical consideration
Ethical clearance was obtained from the ethical review commit-
tee of department of clinical Pharmacy, Gondar University, and 
permission was also obtained from University of Gondar Com-
prehensive and Specialized Hospital and unit officials to conduct 
this study. Written consent was obtained from caregiver and ver-
bal assent was given to study participants. study participants or 
caregivers were informed about the purpose of the study and their 
participation was voluntary. The Participant assured that lack of 
willingness to involve in the study wouldn’t affect the service they 
get. Privacy of participants was ensured since patients are differ-
entiated with their card number (no name) only. All information 
obtained from the participants was kept confidential and the data 
obtained was used for the research purpose only. 
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Result
Socio-demographic characteristics of participants
In this study, a total of 368 were selected to conduct study. Seven 
patients were excluded because of unwillingness to participate in 
the study and the response rate was 98.1%. More than half of the 

participants were male 199 (55.1%). The mean (± SD) age of study 
participants was 3.73 ± 1.48 years, the majority (24.7%) lie within 
the age group of 1-3 years. Moreover, the mean (± SD) weight and 
height of patients were 15.6 ±9.9 kg and 98.5 ±31.4cm) respec-
tively (Table 1)

Clinical data of participants
The majority of study participants had two disease conditions ac-
counted for 135(37.4%). Most of the patients had 3 days of hospi-
tal stay accounted for 162 (44.9%) with the mean (± SD) duration 
of hospital stay was 4.65± 2.72 days.  Regarding immunization 
status, 253 (70.1%) patients were fully immunized. The majority 
of the patients 291 (80.9%) had received less than 5 drugs per day. 
Patients’ level of adherence was assessed using interview and was 
100% adherent. In addition, reconciliation was made between the 
medication order sheet and medication administration sheet to 
confirm adherence level and to assess whether there is a discrepan-

cy. Overall, no difference between the medication order sheet and 
the administration sheet strengthens our result.

Among the prescribed drug classes, anti-infectives 576(51.3%) 
were the commonly prescribed drug class. A total of 116 drug-drug 
interactions were identified in 66 (18.3%). Among the identified 
drug-drug interactions, 71(61.2 %) of drug-drug interactions were 
pharmacokinetic interactions. In terms of severity of drug interac-
tion 70(60.35%) were minor interactions. None of the patients has 
a prior history of known allergy (table 2). 

Table 1: Socio-demographic characteristics of pediatric patients attending at pediatric ward of UoGCSH, Ethiopia, May 1 to 
July 30, 2021

Variables Category Frequency (N=361), (%) mean ± SD

Age (years)

neonate (< 28 days) 9 (2.5)
Infant (29 days -1 year) 85 (23.5)
Toddler (1-3 years) 89 (24.7)                     3.73 ± 1.48 yrs. 
Preschool (3 -5 years) 47 (13)
School age (5– 10 years) 72 (19.9)
Adolescents (10 – 15 years 59 (16.3)

Gender Male 199 (55.1)
Female 162 (44.9)

Residence Rural 231 (64)
Urban 130 (36)

Source of medication Health insurance 284 (78.7)
paid 77 (21.3)

Weight (kg) <5 29(8)
5-9.9 90(24.9)                         15.6 ± 9.9 kg
10-14.9 81(22.4)
15-19.9 43(11.9)
20-24.9 44(12.2)
>25 74(20.5)

UoGCSH=University of Gondar Comprehensive and Specialized Hospital
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Table 2: Clinical characteristics of pediatric patients attending at pediatric ward of UoGCSH, Ethiopia, May 1 to July 30, 2021

Variables Category Frequency (N=361), (%) mean ± SD
Number of disease condition 1 123(34.1)

2 135(37.4)
3 71(19.7)
>_4 32(8.9)

History of chronic illness Yes 5 (1.4))
No 356 (98.6)
Other* 42 (10.4)

Duration of hospital stay <3_ days 162(44.9)
4- 6 days 119(33)           4.65± 2.72 days
>_ 7 days 80(22.2)                  

Therapeutic class of drugs 
(n=1123)

Anti-infectives 576(51.3)
Analgesic and antipyretics 192(17.1)
Nutritional supplements 118(10.51)
Fluid and Electrolytes 77(6.9)
Drugs of cardiovascular system 61(5.43)
Anti-inflammatory and corticosteroids 33(3.03)
Blood and blood forming disorders 22(1.96)
Endocrine drugs 17(1.5)
Others 27(2.4)

Comorbidity Yes   236(65.4)
No   125(34.6)

Nutritional status Well-nourished 257(71.2)
malnourished 104(28.8)

Immunization status Immunized 253 (70.1)
Partially or unknown immunization status 108 (29.9)

Poly pharmacy Yes 69 (19.1)
No 291 (80.9)

Drug-drug interactions Yes 66(18.3)
No 295(81.7)

Mechanism of interaction pharmacokinetic 71(61.2)
pharmacodynamic 45(38.8)

Severity of PDDIs Major 8(6.9)
Moderate 38(32.8)
Minor 70(60.3)

Mechanism of interaction Others: Gastro-internal tract, Respiratory and central nervous system drugs, PDDIs=po-
tential drug-drug interactions

Prevalence and nature of DRPs
Among the study participants, a total of 180 DRPs were identi-
fied in 145 patients and an overall prevalence was 40.2% (95% CI 
35.5- 45.4), a mean of 1.24 ± 0.50 per patient. 

Among the identified DRP types, Dose too low was the most fre-
quent DRP accounting for 64 (35.56%), needs additional drug was 
the second accounting for 52 (28.89%), and dose too high was the 

third 37 (21%). Adverse drug reaction was identified in 12 (6.67%) 
patients. In terms of causality, 16.67% are classified as probable 
and the others are potential adverse drug reactions. According to 
the Hartwig severity scale of adverse drug reactions, 2(16.67%) 
patients had level 4 adverse drug reactions with moderate severity 
(fig 1) Among the study participants who encountered DRPs, 114 
(31%) of them have one drug related problem, 28(8%) have two 
and 3(1%) have three drug related problems respectively.
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Figure 1: Type of drug related problems identified among study participants in the pediatric ward of UoGCSH, Ethiopia, May 1 to July 
30, 2021.

Diseases involved in DRPs
Using the WHO-ICD 10 classifications for a disease diagnosed, the most prevalent specific diseases implicated in DRPs were pneumonia 
35 (19.4%), SAM 30 (16.7%) (table 3)

Drugs and drug classes involved in DRPs
Using the WHO-ATC classification system for medications, the most frequently involved drug class in the DRPs were anti-infectives 
111/180(61.7%) and analgesic–antipyretics 24(13.33%), vitamins and other nutritional supplements 22(12.22%) (table 4). 

Table 3: top ten diseases involved in DRPs at pediatric ward of UoGCSH, Ethiopia, May 1 to July 30, 2021

S.N Diseases Frequency (%)
1 Pneumonia 35(19.5)

2 Severe acute malnutrition 30(16.7)

3 Sepsis 17(9.4)

4 Meningitis 16(9)

5 Malaria 6(3.3)

6 Post streptococcal glomerulonephritis 6(3.3)

7 Tuberculosis 6(3.3)
8 Heart failure 6(3.3)

9 Intestinal parasite 6(3.3)

10 Acute tonsillopharyngitis 5(2.8)
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Table 4: Drug classes involved in DRPs at pediatric ward of UoGCSH, Ethiopia, May 1 to July 30, 2021

Table 5: Top ten drugs involved in DRPs at pediatric ward of UoGCSH, Ethiopia, May 1 to July 30, 2021

Table 6: The common causes of DRPs identified among study participants at pediatric ward of UoGCSH, Ethiopia, May 1 to 
July 30,2021(N=361)

From the prescribed drugs, the most frequently implicated drug was ceftriaxone 30(16.7%), paracetamol 15(10.34%), and Ready to use 
therapeutic feeding 14(9.7%) (table 5).

DRP type and its causes
Among the causes of DRPs, 51.7% were related to the wrong drug dose (table 6)

S. N Drug classes Frequency (%)
1 Anti-infectives 111 (61.7)
2 Analgesic–antipyretics 24(13.3%)
3 Vitamins and other nutritional supplements 22(12.2%)
4 Corticosteroids and anti-inflammatory agents 11 (6.1)
5 Cardiovascular system 9 (5)
6 Central nervous system 2 (1.1)
7 Gastro-intestinal drugs 1(0.6)

S. N Drugs Frequency (%)
1 Ceftriaxone injection 30 (16.7)
2 paracetamol 15 (8.3)
3 Ready to use therapeutic feeding 14 (7.8)
5 Metronidazole 12 (6.7)
6 Azithromycin 12 (6.7)
7 Dexamethasone injection 10 (5.6)
8 Vancomycin injection 8 (4.3)
9 Ampicillin injection 7 (3.9)
10 Artesunate injection 7 (3.9)

Types of DRP and its causes Frequency (%) 
Non-compliance 2(1.11)
The drug product is not available for the patient 1(0.5)
The drug product is too expensive for the patient 1(0.5)
Dose too low 64(35.56)
Wrong dose  59(92.19)
Drug - drug interaction 5(7.81)
Ineffective drug therapy 5(2.78)
The drug product is not an effective product 5(100)
Need additional drug therapy 52(28.89)
A medical condition requires the initiation of drug 25(48.08)
Preventive drug therapy is required 9(17.31)
To attain a synergistic effect 18(34.61)
Unnecessary 8(4.44)
Multiple drug products are being used 2(25)
No valid medical indication 6(75)
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Dose too high 37(20.56)
Wrong dose 34(91.89)
Drug-drug interaction 3(8.11)
Adverse drug reaction 12(6.67)
Undesired effect 2(16.67)
Drug – drug interaction 10(83.33)

The type of interventions provided and acceptance of interven-
tions on DRPs
The intervention was provided for 98.9% of all the identified prob-
lems except one because of the problem was identified and inter-

vened by a physician. 76.54% of the intervention were accepted 
and fully applied and 23.9% of interventions were not accepted 
and not applied. The major interventions provided were dose mod-
ification (52%) and addition of drugs (30%) (figure 2).

Factors associated with DRPs 
Among the study variables nutritional status, comorbidity, length 
of hospital stays, presence of polypharmacy satisfied the condi-
tions for multi-variable logistic regression analysis of DRPs.  On 

multivariable logistic regression analysis polypharmacy, pro-
longed hospital stays, and the presence of comorbidities were the 
independent predictors of DRPs (Table 7).

Figure 2: The type of interventions provided for the identified drug related problems at the pediatric ward of UoGCSH, Ethiopia, May 
1 to July 30, 2021

Table 7: Multivariate logistic regression result of factors associated with DRPs at the pediatric ward of UoGCSH, Ethiopia, May 
1 to July 30,2021

Variables DRPs(count) COR (95% CI) AOR (95% CI) P value
Yes No 

Nutritional status 
       well-nourished 93 164 1 1 reference
       malnourished 52 52 1. 76(1.11-2.8) 1.23(0.70-2.16) 0.47
Duration of hospital stay
<_3 days 89 73 1 1 reference
4-6 days 36 83 2.81(1.71-4.63) 3.71(2.11-6.53) 0.000*
>_7 days 20 60 3.66(2.02-6.62) 7.59(3.76-15.33) 0.000*
Polypharmacy  
Yes 46 23 3. 9(2.24-6.8) 4.22(2.21-8.10) 0.001*
No 99 193 1 1 reference
Comorbidity 
Yes 117 126 2.99(1.82-4.89) 3.32(1.88-5.88) 0.001*
No 28 90 1 1 reference
* Statistically significant(p<0.05)
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Discussion
The finding of this study showed that a significant proportion of 
hospitalized patients experience DRPs which is a major safety is-
sue for them. The current study showed that 40.2% (95% CI 35.5- 
45.4) pediatric patients had at least one DRP which is comparable 
to the study in the United Kingdom and Saudi Arabia (45.2%) and 
India (44%) [41,42]. A higher incidence of DRPs were reported in 
Dessie (87.7%) and Jimma (74.3%) [20,43]. This difference might 
be due to the difference in the study design, sample size, and the 
presence of clinical pharmacists in the pediatric ward. For exam-
ple, the studies in Jimma and Dessie were cohort while our study 
was cross-sectional and the sample size in Dessie was 81 while our 
sample was 361 which might cause lower DRP in this setup. 

The benefits of pharmacist involvement and active participation 
also appear significant when directly involved in ward rounds by 
rapidly identifying medication errors and provide real-time advice 
and recommendations to prescribers [44,45]. A lower prevalence 
of DRP was reported in Hong Kong (21%) [46]. This difference 
might be due to the difference in the hospital setting including the 
composition of healthcare workers, training levels of prescribers, 
presence of support system. The presence of electronic dispensing 
and prescribing system reduce DRP prevalence [17,47,48]. In this 
study, the most frequently identified DRPs were dosing problems 
(56.11%) with dose too low (35.56%) and dose too high (20.55%). 
Similarly, several studies have also reported dosing problems to 
be the most frequent DRPs among hospitalized pediatric patients 
[16,17,28,46]. 

pediatrics suffered from dosing problems more than adults be-
cause the drug dose is calculated according to a child's weight and 
fractional dosing [49]. High prevalence of dosing problems in this 
study was attributed to wrong drug dose calculation by using pa-
tient weight and increasing the number of prescribed drugs which 
increases drug-drug interactions. Dosing problems might result in 
ineffective treatment due to low concentration or toxicity due to 
overdose which increased hospitalization, cost of treatment, mor-
bidity, and mortality [3]. The high prevalence of dosing problems 
in this study would make this an important area requiring further 
investigation. The implementation of a standard dosing guide will 
reduce pediatric dosing errors [50]. The need for the addition-
al drug (28.89%) was the second most common identified DRP 
which is comparable to a study in Dessie (25.2%). A lower preva-
lence was reported in Addis Ababa (3%). A higher prevalence was 
reported in Jimma (34.1%) [17,18,43]. This discrepancy might be 
due to the differences in the study duration, study population and 
study design. For example, the study in Jimma was conducted for 
longer period (4 months) included only neonates with sepsis who 
necessitates different drugs. A study in Addis Ababa was retro-
spective which doesn’t exactly assess actual patient needs which 
causes lower prevalence.

In this study, the prevalence of ADR was found to be 6.67% which  
is comparable with a study in Dessie (8.4%)(43) and Addis Ababa 

(8.49%). A higher incidence was reported in Brazil (22%) [51]. 
Lower incidence was reported in Jimma (2.81%)(20). These dif-
ferences could be attributed to genetic, disease pattern, difference 
in study duration and design [51-53]. For example, studies con-
ducted for longer period could detect high adverse drug reactions 
than others like the study conducted in Brazil for 6 months. In 
addition, a study in Brazil includes all pediatric patients but cancer 
patients were excluded in this study which may lower ADR prev-
alence. A study in Jimma only includes pediatrics diagnosed with 
infectious disease which might lower overall ADR prevalence.

In the present study, 4.44% of total DRPs were identified as unnec-
essary drug use which is comparable with a study in Addis Ababa 
(7.5%) [17]. In this era of inflation, drug therapy costs are on the 
rise. This is a burden for developing nations particularly Ethio-
pia. Therefore, the prevention of unnecessary drug therapy will 
contribute to cost savings and other drug-related sufferings among 
hospitalized pediatric patients. Anti-infectives (61.7%) were the 
drug classes most implicated in DRPs and this is supported by 
studies from Addis Ababa and Saudi Arabia [16,17]. Most patients 
were diagnosed with infectious diseases and anti-infectives were 
also prescribed as prophylaxis particularly for patients with SAM 
[54]. This higher utilization of anti-infectives than any other class 
of drugs may be one reason anti-infectives appears as the major 
class of drugs responsible for causing DRPs [55]. Clinical phar-
macists intervened to resolve the identified DRPs. The dose adjust-
ment was the major intervention performed (52%) which is com-
parable with a study in Cote d’Ivoire (32%) [19]. The addition of 
drugs was the second most performed intervention (30%) which is 
comparable with a report in Addis Ababa (31.4%) [28]. In contrast 
to this, the commonest interventions done in Jimma were change 
the medication and adherence and counselling [20]. The discrep-
ancy might be due to the dosing problem was the most common 
type of DRP in this study, whereas noncompliance was the most 
common DRP in the study at Jimma. 

In this study, 76.5% interventions were accepted. A higher accep-
tance rate was reported in France (98%) and India (86.6%) [42,56]. 
These differences might be due to differences in the awareness of 
the relevance of pharmaceutical interventions performed, an inte-
gration of the pharmacist in the health‑care team and competency 
of clinical pharmacists to provide evidence based medicine [19]. 
In this study, the presence of comorbidity was one of the inde-
pendent predictors of DRP. This is supported by studies in South 
West Ethiopia and Addis Ababa [17,20]. The odds of developing 
DRPs were 3.3 times higher among patients having comorbidity 
compared to those patients without comorbidity. This might be due 
to the presence of comorbid conditions requiring additional drugs 
which increases the likelihood of adverse drug effects, drug-drug 
interactions, and non-adherence which increased the likelihood of 
experiencing DRPs [57]. 

The present finding showed that polypharmacy was found to be 
another independent predictor of DRP which is supported with 



studies in Hong Kong and London [46,58]. The odds of develop-
ing DRPs were 4.2 times higher among patients who took great-
er than four drugs compared to those patients who took less than 
five drugs This might be due to polypharmacy increases adverse 
drug reactions, PDDIs, hospital readmissions, and medical costs 
and nonadherence [59]. In the present study, participants with 
prolonged hospital stay were more likely to have DRPs and this 
is supported by studies done in Vietnam and South West Ethio-
pia [20,60]. The odds of developing DRPs were 7.5 times high-
er among patients hospitalized greater than six days compared 
to those patients who were hospitalized for less than three days. 
Similarly, the odds of DRPs were 3.7 times higher among patients 
hospitalized 4 to 6 days compared to those patients who were hos-
pitalized for less than three days. This might be due to prolonged 
hospitalization may increase poly physician visit having different 
knowledge about pediatric treatment that increases the no of drugs, 
drug-drug interactions, increased cost, and non-adherence which 
increases the risk of DRPs. Another possible reason could be the 
more the patient stayed in the hospital, the more likely the patient 
had a chance to acquire new infections such as hospital-acquired 
infections. These infectious diseases need new medications which 
further contributed to the occurrence of DRP [43].

Limitation of the study
First, as we excluded intensive care unit and oncology patients, it 
may not be possible to generalize the results obtained to the entire 
pediatric population. The study did not assess the outcome of inter-
vention provided and DRP. The study was conducted at a single in-
stitution using cross-sectional study design. Lastly, the study also 
doesn’t consider the use of medicine in off-label patterns outside 
the indication in pediatrics as the cause of drug-related problems

Conclusion
The magnitude of DRP in hospitalized patients at the pediatric 
ward of UoGCSH was found to be high. Dosing problems and 
needs additional drugs were the most common identified DRPs 
among hospitalized pediatric patients at the UoGCSH. The finding 
of our study revealed that the presence of comorbidity, polyphar-
macy and prolonged hospital stays were independent predictors 
of DRPs. 

Recommendation 
Pediatric drug dosing should be done strictly to prevent inappro-
priate doses. Strategies have to be developed to monitor the per-
formance and the problems encountered by clinical pharmacists. 
Further follow up and multicenter studies should be done at the 
pediatric ward to get comprehensive results. Researchers have to 
research the clinical, economic impact of DRP among pediatric 
patients admitted to the pediatric ward. Lastly, there should be ac-
tive participation of clinical pharmacists during the provision of 
pharmaceutical care with other health care professionals.
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