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Healthcare professionals’ awareness towards drug-drug interaction 
in Ayder comprehensive specialized hospital Mekelle, Ethiopia

Background: Healthcare professionals are the most responsible body 
to identify potential interaction of drugs that are prescribed as well as 
those that the patient may be self-administering. However, awareness 
of healthcare professionals towards drug-drug interaction is poor. So 
to improve patient medication safety, it is important to assess health-
care professionals’ knowledge pertaining to drug-drug interactions and 
common drug-drug interactions information sources.
Method: Cross-sectional study design was employed. Self-adminis-
tered questionnaire was prepared to assess healthcare professionals’ 
knowledge of drug-drug interactions and usual sources of drug-drug 
interaction information. Participants were asked to classify 10 drug 
pairs as ‘contraindicated’, ‘can be used with monitoring’, ‘no interac-
tion’ and ‘not sure’. Study was conducted from November 2017 to June 
2018. Participants were selected using simple random sampling meth-
od. Data were analyzed using statistical software, SPSS for windows 
version 20. The relationship between knowledge and independent 
variables (age, sex, profession, work experience, training, familiarity 
with standard treatment guideline perception and source of informa-
tion) was assessed using binary logistic regression analysis (Crude 
and adjusted Odds ratio, 95% confidence interval). 
Result: The study was done by enrolling 293 healthcare profession-
als among whom 46 were Physician, 31 Pharmacist, and 216 Nurses. 
Over all, healthcare professionals in Ayder Comprehensive Special-
ized Hospital had low score (24.29%) knowledge of drug-drug interac-
tions. However, among the healthcare professionals pharmacists had 
good drug-drug interactions knowledge than physicians and nurses 
with an average score of 32.87%, 21.06% and 18.96% respectively. 
Drug reference books were the most cited drug-drug interaction in-
formation source used by 97 (33.10%) participants. Familiarity to the 
standard treatment guideline, profession and drug-drug interaction 
information sources were found to be associated with healthcare pro-
fessionals’ knowledge of drug-drug interactions (p value <0.005).
Conclusion/recommendation: Healthcare professionals had poor 
knowledge about drug-drug interactions. So they should be alarmed 
to increase their knowledge to reduce the adverse clinical outcomes of 
drug-drug interaction related morbidity and healthcare costs.
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Background 

Drug-drug interaction (DDI) is defined as the 

combined effect of drugs taken concurrently. 

The result may be antagonism or synergism of 

drug action and may be lethal in some cases 

[1]. It is an ever-evolving challenge and still 

critical safety issue in disease management 

and treatment [2]. In 2007, a meta-analysis of 

23 clinical studies from around the world 

reported that DDIs cause emergency room 

visits, hospital admissions, and re-

hospitalizations [4]. Other findings showed 

exposure to DDIs can be associated with a 

wide range of outcomes. Such as, lack of 

medication efficacy, poor tolerability, serious 

adverse events, negative clinical outcomes and 

increased healthcare costs [3, 5]. 

Retrospective cohort study of potential drug-

drug interactions (PDDIs) by using MicroMedex 

Drug-REAX system in USA in 2011 indicated 

that from 498,956 hospital admissions 49% was 

associated with ≥1 PDDIs. The occurrence of 

PDDIs has been resulted in potential 

adverse drug events. Such as additive 

respiratory depression, bleeding risk, reduced 

iron absorption and central nervous system 

depression [6]. Similar studies conducted in 

Mexican population also reported that from 126 

patients, 86 were at risk of PDDIs [7].  

In a study of conducted at Mbarara Regional 

Referral Hospital in western Uganda, a total of 

75 PDDIs were identified. Interactions mostly 

occur in the medical department (n=32; 33%) 

followed by the emergency/surgery (n=13; 

28.3%), pediatrics (n=5; 11.4%) and 

obstetrics/gynecology (n=4; 8.3%) departments 

[8]. Other reports in Iran and Nepal revealed 

the prevalence of PDDIs was high in public and 

private settings [9, 10].  

A study conducted in Iran, the prescribers have 

poor ability to prevent clinically important PDDI 

occurrence, and they perceive the need for 

performance feedback [11]. Healthcare 

professionals often lack the ability to identify 

and recall PDDIs [5]. A study conducted in 

University of Arizona, pharmacy students’ DDI 

knowledge decreased in year following an 

educational session and a lower PDDIs 

knowledge score was associated with being a 

nurse professional [12, 13]. Another study 

conducted in Addis Ababa reported that 

physicians had poor DDI knowledge and 

perceptions towards the importance of DDI 

information sources [14]. 

Even if the extent of suffering and deaths 

caused by DDIs is not clearly known, current 

evidence shows that this problem deserves 

serious attention on the part of both the medical 

community and across the population 

potentially exposed to medication use [15]. 

DDIs causing to sever adverse effects are to be 

carefully watched for when many drugs are 

used simultaneously. In settings with poly drug 

use attendance of a pharmacist, taking the 

responsibility for monitoring DDIs and 

consulting the physician about potential 

problems could decrease the harm in patient 

and increase the patient safety [16]. 

As a means to decrease the occurrence of 

PDDIs, the ability of healthcare professionals to 

recognize DDIs should be taken in to 

consideration [13]. When PDDIs are poorly 

identified susceptible segment of the population 

like the elderly might be exposed and  

unexpected treatment results or side effects 

may occur [17].Therefore, healthcare 

professionals should receive more education 

program about DDIs to provide appropriate 

patient counseling and optimal therapeutics 

outcomes [18]. 

In Ayder Comprehensive Specialized Hospital 

(ACSH) many patients have been receiving 

combination of drugs and they are at high risk 

of DDIs such as patients with HIV, hepatic, 

renal diseases and elder patients [19]. 

According to previous findings (9.63%) major, 

(59.5%) moderate, (24.65%) minor, and 

(6.22%) unknown DDIs were reported [19]. It is 

important for the healthcare professionals to be 

aware of the potential interaction of drugs that 

are prescribed as well as those that the patient 
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may be self-administering [1].  However the 

knowledge of healthcare professionals towards 

DDI has not been assessed. Therefore, the aim 

of this study was to assess the knowledge of 

healthcare professionals (physicians, 

pharmacists and nurses) towards DDIs and 

common DDI information sources in ACSH.  

Methodology 

The study was conducted in ASCH, Mekelle, 

Tigray, Ethiopia. Mekelle is the capital city of 

Tigray regional state and located 783 kilo 

meters away from Addis Ababa capital city of 

Ethiopia. It provides a broad range of medical 

services to both in and out patients of all age 

groups through different departments such as 

pediatric, internal medicine, ambulatory, 

psychiatry, gynecology and obstetrics, surgery, 

dermatology, dental and “Mechu” clinic. It is 

medical teaching hospital in Mekelle University. 

The study was conducted from November 

2017-June 2018.  

Institutional based cross sectional study design 

was employed. After permission and approval 

is secured, total numbers of healthcare 

professionals (866) were identified from human 

resource office of ACSH. From these 

professionals 46 physicians, 31 pharmacists 

and 216 nurses were selected using simple 

random sampling method and a total of 293 

healthcare professionals were included in the 

study. Self-administered questionnaire was 

prepared to assess healthcare professionals’ 

knowledge of DDIs and usual DDI information 

sources. After getting informed consent, 

participants were asked to classify 10 drug 

pairs as 'contraindicated', 'can be used with 

monitoring', 'no interaction' and 'not sure'. Data 

were analyzed using statistical software, SPSS 

for windows version 20. The relationship 

between knowledge and independent variables 

(age, sex, profession, work experience, 

training, familiarity with standard treatment 

guideline, perception and source of information) 

was assessed using binary logistic regression 

analysis (Crude and adjusted Odds ratio, 95% 

confidence interval). 

Results 

As indicated in table 1 from 293 respondents 

64.8 % were females and the most 

encountered age category was 26-35 years. 

Regarding the number of professionals, nurses 

took the greater share (73.7%) followed by 

physicians and pharmacists with a percentage 

proportion of 15.7 and 10.6 %, respectively. 

 

Table 1: Socio demographic characteristics of healthcare professionals in Ayder 

comprehensive specialized hospital, 2018 (N=293) 

Variable   Frequency  Percentage (%) 

Gender  Male  103 35.2 
 Female  190 64.8 
Age  18-25 50 17.1 
 26-35 205 70 
 36-45 34 11.6 
 >45 4 1.4 
Profession   Physician  46 15.7 
 Pharmacist  31 10.6 
 Nurse  216 73.7 
Year of experience 0-4 108 36.9 
 5-9 142 48.5 
 10-14 36 12.3 
 15-≥20 7 2.4 

 

Based on Medscape drug interaction checker 

the percentage of healthcare professionals who 

correctly classified the drug pairs ranges 

from10.6% for the drug pair Digoxin + Sildenafil 
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(no interaction) to 43.7% for the drug pair 

Digoxin + Verapamil (use under monitoring). 

Most of the participants’ response for the ten 

drug pairs were incorrect which was “Not sure”. 

(Table 2) 

 

Table 2: Healthcare professionals’ drug-drug interaction knowledge in Ayder 

comprehensive specialized hospital, 2018 (N=293) 

Drug pair Contraindicate-d  Used under 
monitoring 

No 
interaction 

No sure 

PPI+ Atazanavir                          50 (17.1%)*       91 (31.1%)               25 (8.5%)            127(43.3%) 
Carbamazepine+Clarithromycin    47 (16.0%)*         74 (25.3%) 29 (9.9%)             142(48.5%) 
Digoxin + Verapamil 40 (13.7%)        128(43.7%)* 29 (9.9%)             96(32.7%) 
Haloperidol+TDF+3TC+EFV 52 (17.7%)        109(37.2%)*             55 (18.8%) 77(26.2%) 
Digoxin+ sildenafil 51 (17.1%)        72 (24.6%)               31 (10.6%)*         139(47.4%) 
Metformin + Erythromycin 44 (15%)           53 (18.1%)               46 (15.7%)*         148(50.5%) 
NSAID+ACE inhibitor                42 (14.3%)* 82 (28.0%)               35 (11.9%)           133(45.4%) 
Simvastatin + Itraconazole           46 (15.7%)*      60 (20.5%) 27 (9.2%)             159(54.3%) 
Warfarin + Cimetidine                  54 (18.4%)*      71 (24.2%)               32 (10.9%)            133(45.4%) 
Acetaminophen +Rifampicin 48 (16.6%) 44 (15.0%)              56 (19.1%)*           137(46.8%) 

*Correct response, PPI= proton pump inhibitor Note: Total %< 100 show missing values that are not answered by the 

respondents 

 

Healthcare professionals who scored ≥ five 

correct answer out of the 10 drug pairs were 

considered to be good knowledgeable. 

However, most of the participants’ score were 

less than five correct answers. Nevertheless, 

among the healthcare professionals 

pharmacists had good DDI knowledge than 

physicians and nurses with mean percent of 

32.87, 21.06 and 18.96% respectively (Table 

3). 

 

Table 3: Healthcare professionals who were answered correctly in knowledge assessment 

Items  Physicians N (%) Pharmacists N (%) Nurses N (%) 

PPI+ Atazanavir 6 (13.0)                          12 (38.7) 32 (14.8) 
Carbamazipine+Clarithromycin 14 (30.4) 6 (19.3)                         27 (12.5) 
Digoxin +Verapamil 20 (43.5)                                    20 (64.5)                             88 (40.7)    
Haloperidol+TDF+3TC+EFV 11 (23.9)               22 (71)                          76 (35.2) 
Erythromycin +Metformin                     7 (15.2) 5 (16.1)                          34 (15.7) 
NSAID+ACE inhibitor                                       9 (19.5)                  5 (16.1)                         28 (12.9)                     
Simvastatin + Itraconazole                  10 (21.7) 7 (22.5) 29 (13.4) 
Warfarin + Cimetidine 0 (0.0)                   11 (35.4) 43 (19.9) 
Digoxin+ sildenafil                                9 (19.5)                   4 (12.9) 18 (8.3)    
Acetaminophen + Rifampicin                11 (23.9) 10 (32.2) 35 (16.2) 
Total mean (%) 21.06% 32.87% 18.96% 

 

Drug reference books was the most cited 

information source used by 97 (33.10%) of the 

study participants followed by pharmacist 58 

(19.8%). Non pharmacist healthcare 

professionals were used by 50 (18.8%) of the 

respondents. Fig. 1. 

The majority of respondents 195(66.6%) 

agreed that it is important for healthcare 

professionals to learn about DDIs and 

129(44%) of participants agreed that the risk of 

DDIs is high Fig.2. 

Based on the statistical analysis of crude and 

adjusted odds ratio, familiarity to the standard 

treatment guideline, profession, source of 

information and factors which influence to 

choose a new drug showed significant 

association to the healthcare professionals’ 

DDIs knowledge (Table 4). 

file:///D:/escipub/%231-已有SSN/IJHP--------------------------------/papers/%2332-IJHP-2019-01-2306-埃塞俄比亚-可能没钱-免费出版/Bettiii%20Munscript.docx
file:///D:/escipub/%231-已有SSN/IJHP--------------------------------/papers/%2332-IJHP-2019-01-2306-埃塞俄比亚-可能没钱-免费出版/Bettiii%20Munscript.docx
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*Smart phone applications, up to date and themselves (their clinical background) 

Figure 1: Healthcare professionals’ usual drug-drug interaction information sources  

 

 

Figure 2: Healthcare professionals' perception of drug safety and drug-drug interactions 

 

Table 4: Association between healthcare professionals attribute and drug-drug interaction 

knowledge level in Ayder comprehensive specialized hospital, 2018 (N=293) 

Variables                 Knowledge 
              Good    Poor 

COR[95 % CI] AOR[95% CI]   

Gender  Male  21 82 .112[.897-2824] .068[.951-4.06] 
 Female  55 135 1 1 
Age  18-25 13 37 .999[.000-  ] .999[.000-    ] 
 26-35 54 151 .999[.000-  ] .999[.000-    ] 
 36-45 9 25 .999[.000-  ] .999[.000-    ] 
 >45 0 4 1 1 
Profession  Physician  15 31 .204[.320-1.276] .018[.113-.814] 
 Pharmacist  10 21 .299[.287-1.468] .007[.027-.559] 
 Nurses  51 165 1 1 
Work Experience (year)   0-4  30 78 .999[.000-.] 1.000[             ] 
 5-9 35 107 .999[.000-.] 1.000[             ] 
 10-14 11 25 .999[.000-.] 1.000[             ] 
 15-19 0 5 1.000[.000-.] 1.000[             ] 
 ≥20 0 2 1 1 
Familiarity to STGs Yes 73 182 .012[.064-.717] .099[.093-1.22] 
 No 3 35 1 1 
Training on DDIs Yes  16 37 .389[.388-1.445] .541[.365-1.69] 
 No  58 179 1 1 
Source of information Pharmacist 11 47 .037[1.11-29.21] .001[3.44-185.] 
 Non pharmacist 15 40 .123[.711-17.79] .008[1.99-90.3] 
 Guideline 4 15 .090[.779-32.09] .001[6.8-1268] 
 Reference books 23 74 .069[.894-20.58] .002[3.11-137] 
 Combination  19 38 .228[.541-13.14] .046[1.03-41.5] 

19.80%

18.80%

33.10%

19.50%

6.50% 2.40%

pharmacist

non pharmasist

Drug referance books

combination of either of the
above
guideline
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 Others  4 3 1 1 
Perception The potential to 

occur DDI is high 
76 217 .932[.74-1.31] .143[.92-1.77] 

 Importance to 
learn healthcare 
professionals 
about DDI 

75 217 .043[.593-.99] .461[.590-1.27] 

 It is the only 
responsibility of 
pharmacist to 
catch DDI 

76 217 .032[1.03-1.99] .141[.915-1.86] 

 Considering DDI 
while prescribing 

76 217 1 1 

Factors which  influence to 
choose a new drug 

Safety 19 57 .118[.218-1.18] .035[.123-.925] 

 Effectiveness 29 77 .049[.203-.996] .007[.100-.694] 
 Cost 7 7 .005[.049-.588] .007[.027-.565] 
 Patient request 5 7 .034[.063-.896] .096[.053-1.27] 
 Referral case 2 8 .652[.125-3.66] .286[.053-2.37] 
 Safety& efficacy 4 2 .008[.014-.526] .007[.008-.463] 
 Effect & cost 10 59 1 1 

 

Discussion 

This study aimed to assess healthcare 

professionals’ DDIs knowledge and DDI 

information sources in ACSH, Mekelle, 

Ethiopia. From the current study, 64.8% of the 

participants were female healthcare 

professionals. In contrast to this study, 

physicians’ awareness towards DDIs in general 

hospital of Addis Ababa reported that 79.3% of 

the respondents were males [14]. The 

difference might be due to the inclusion of 

nurse professionals in the present study. In the 

present study, 70% of the participants’ age was 

from 26 to 35 years. However, a study 

conducted in University of Arizona reported 

average age was 25 ± 3 years [12] and general 

hospital of Addis Ababa reported that more 

than half of the respondents’ age was 30 to 40 

years. This difference might be due to large 

sample size of the present study [14]. 

DDIs are an important cause of adverse drug 

reactions and may lead to an increased risk of 

hospitalization and healthcare costs [3]. 

Therefore, good DDI knowledge is crucial to 

reduce the adverse clinical outcomes of DDI 

related morbidity and healthcare costs. 

However, healthcare professionals (physicians, 

pharmacists and nurses) in the present study 

had low score on the DDI knowledge 

assessment questions with an average score of 

24.29% correct responses. This is lower than 

the studies conducted in University of Arizona, 

Iran and general hospital of Addis Ababa which 

reported correct responses of 42.7%, 41% and 

33.3% respectively [13, 11, and 14]. The 

reason behind the low score for the DDI 

knowledge assessment might be due to the fact 

that this study contains different healthcare 

professionals (pharmacists, nurses and 

physicians) and it also includes high number of 

nurse professionals. This could be expected 

difference as it was supported by the study 

from University of Arizona results reported that 

a lower DDIs knowledge score was associated 

with being a nurse professional [13]. 

 In the current study, pharmacists had good 

DDI knowledge than physicians and nurses 

with an average score of 32.87%, 21.06% and 

18.96% respectively. This is consistent with the 

study done in University of Arizona DDIs were 

identified correctly more than 50% of the time 

by the pharmacists. This might be many had 

worked in pharmacies as interns or technicians 

would be expected to have some exposure to 

DDI alerts, and DDIs are discussed throughout 

the pharmacy curriculum than nurses and 

physicians [12]. 
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In the existent study, about 43.7% and 10.6% 

of healthcare professionals were correctly 

identified for the drug pair digoxin + verapamil 

and digoxin + sildenafil respectively. On the 

other way, study conducted in Saudi Arabia 

reported that about 92.2% of healthcare 

professionals correctly classified Warfarin 

interactions with aspirin and 4.4% for warfarin 

and fluoxetine. This discrepancy might be due 

to the difference in knowledge assessment 

tools [18]. 

In the current study, the most cited DDI 

information sources used by 33.1% of 

participants was drug reference books. 

However, most studies show that healthcare 

professionals used computerized alert system 

programs. The study done in US revealed that 

majority of prescribing nurses 40.3% (n = 253) 

consulted computerized alert systems [20] and 

68.4% prescribers reported that they were 

usually consulted by pharmacists [13]. And the 

study conducted in Iran, most of participants 

used software on mobile phone or tablet, and 

internet was the most commonly-used 

references [11]. Similar study conducted in 

Slovenia showed that they used most 

commonly software which was Micromedex® 

Drug-Reax [21]. Furthermore, a study done in 

Uganda also reported that freely available on-

line medicine information tool are used to 

detection and management of potential DDIs 

[8]. Unavailability of computerized alert system 

and inconsistent internet access in ACSH might 

be the reason why drug reference books were 

the most cited source of information. On the 

other hand, a cross sectional studies in Turkey, 

majority of nurses used some handbooks and 

colleagues, which is similar with the present 

studies [22]. 

 Perceptions on the importance of leaning 

about DDIs and it is the only responsibility of 

pharmacists to catch DDI showed significant 

association with DDI knowledge of healthcare 

professionals ( p value=0.043 and 0.032 

respectively).  This is similar to a study done at 

Addis Ababa [14]. However, perceptions on the 

potential occurrence of DDIs were not 

significantly associated with DDI knowledge of 

healthcare professionals. This is also consistent 

to a study conducted in USA [20].  

In the present study, difference in profession 

showed significant association to DDI 

knowledge of healthcare professionals and 

those being physicians showed less difference 

in knowledge of DDIs (AOR = 0.018 [0.113–

0.814]) and familiarity to STGs had statistically 

significant association with DDI knowledge of 

healthcare professionals in bivariate analysis 

(COR = 0.012[0.064–0.717]) which was lost in 

adjusted odds ratio. Furthermore, difference in 

source of information showed significant 

association in both COR and AOR of the 

aforementioned table 4. In contrast to the 

current study, a study conducted in Iran the 

regression model showed no significant 

association between residents' demographic 

characteristics and their DDI knowledge [13]. 

Limitation of the study 

This study does not include all healthcare 

professionals other than pharmacist, physician 

and nurses and also it is conducted only in 

ACSH. This may not represent the knowledge 

of all healthcare professionals who are working 

in other health facilities. 

Conclusion/ recommendation 

Generally, this study revealed that healthcare 

professionals had poor DDI knowledge. 

However, among the healthcare professionals 

pharmacists had good DDI knowledge than 

physicians and nurses. DDI knowledge level of 

healthcare professionals was significantly 

associated with profession, familiarity to STGs, 

and source of DDI information. The most cited 

source of DDIs information is drug reference 

book followed by pharmacist. 

Based on the result of this study it is possible to 

recommend that healthcare professionals 

should update themselves by using update 

guideline and literatures and they should work 

in collaboration with effective communications 

to prevent the occurrences of preventable 
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ADRs due to DDIs; regional health bureau 

should access updated guidelines and 

information communication technology, prepare 

on job training; federal ministry of health and 

regulatory body should prepare updated DDI 

guidelines which provide evidence based 

prescribing, dispensing and administering 

practice. 
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