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Background: Drug–food interactions can result in unfavorable outcomes during the treatment of patients. Healthcare professionals 
(HCPs) should advise patients on drug–food interactions. Knowledge of such interactions is crucial to avoid their occurrence. 
However, there is no information regarding the knowledge of HCPs about drug–food interactions in Harari Regional State.
Objective: To assess knowledge of drug–food interactions and associated factors among HCPs working in public hospitals in Harari 
Regional State, Eastern Ethiopia from April 15 to May 15, 2022.
Methods: A cross-sectional study was conducted in public hospitals in Harari Regional State, Eastern Ethiopia, among 251 HCPs. 
After stratification was done based on profession (pharmacists, nurses, and doctors), the sample size was proportionally allocated for 
the respective groups. Data were collected using a standardized self-administered questionnaire, entered into Epi-Data 3.1 and 
analyzed using Statistical Package for Social Sciences 26.0. Descriptive statistics were used to summarize variables. Multivariable 
logistic regression was done to determine factors associated with knowledge of drug–food interactions. P < 0.05 was used to declare 
significant association.
Results: Among the HCPs who completed the questionnaire, 56 (22.3%), 36 (14.3%), and 159 (63.3%) were doctors, pharmacists, 
and nurses, respectively. The majority of the HCPs were males (174 (69.3%)). The mean age of the HCPs was 27.6±3.8. The mean 
knowledge score±SD of the HCPs was 28.6±6.6 out of an overall score of 59. The HCPs poorly identified drug–food interactions 
and the correct administration time of drugs relative to meals. Being a pharmacist (AOR: 2.8, CI: 1.3–6.4, p-value=0.012), and 
working at a tertiary hospital (AOR: 3.9, CI: 2.1–7.3, p-value <0.001), were associated with higher knowledge of drug-food 
interactions.
Conclusion: The HCPs in this study had inadequate knowledge of drug–food interactions. Thus, additional educational courses and 
training should be provided in order to improve knowledge regarding drug-food interaction.
Keywords: drug–food interaction, knowledge, healthcare professionals, public hospitals

Background
Food is one of the core components of patients’ therapeutic plans and healthy lifestyles. Many food can be used in the 
prevention and treatment of diseases.1–3 As a result, the use of healthy food is now increasing among patients.4 The 
concomitant use of food and drugs should be of great concern due to potential interactions between food products and 
drugs.1–3

Drug–food interaction is one of the constraints for the safe and effective delivery of pharmacotherapy. It can occur 
with prescription and non-prescription products. Drug–food interactions can result in a decrease in drug efficacy or an 
increase in drug toxicity.5–7 Clinically significant drug–food interactions can be classified into pharmaceutical, pharma-
cokinetic, and pharmacodynamics based on the mechanisms involved.8,9
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Pharmaceutical interaction involves physicochemical reactions that occur within delivery devices, such as enteral 
feeding tubes. Pharmacokinetic interaction occurs when the processes related to absorption, distribution, metabolism, and 
excretion of drugs varied because of food presence. Divalent cations found in dairy products forming a chelate with 
ciprofloxacin, CYP3A4 metabolism of simvastatin inhibited by grapefruit juice, and lithium and sodium competing for 
tubular reabsorption in the kidney are examples of pharmacokinetic interactions. On the other hand, pharmacodynamic 
interaction happens when foods alter the clinical effect of a drug on the body. The result of the interaction can be 
additive, synergistic, or antagonistic. A diet containing high vitamin K antagonizing the therapeutic effects of warfarin is 
an example of pharmacodynamic interactions.8–13

The degree of interaction depends on the physical and chemical nature of the drug, the formulation, the type of meal, 
and the time interval between eating and dosing.14 Drugs achieve their intended purpose only if administered in the 
proper dosage, and at the appropriate time with the appropriate food.9

Drug–food interactions represent an essential and widely under-recognized source of medication errors, which 
predisposes to treatment failure, or an increased bioavailability, which increases the risk of adverse events and may 
even precipitate toxicities.9,15,16 The prevalence of potential drug–food interaction in different countries varies in the 
range from 6% to 70%.8,16,17 Elderly patients taking three or more medications for chronic diseases, patients with 
hypertension, diabetes, congestive heart failure, hyperlipidemia, or depression are high-risk patients for drug–food 
interactions. They should be specially monitored for drug–food interactions.18–20

Healthcare professionals (HCPs) play a pivotal role in preventing drug–food interaction. Their clear understanding of 
factors that affect the time course of drug action can lead to rational use of drugs.21 HCPs are required to identify efficacy 
influencing food and beverages and provide information on possible drug–food interactions including the recommended 
intervals of time between drugs and food. Therefore, their knowledge about drug–food interactions is crucial.22,23 

However, studies done in the United States, Colombia, India, Palestine and Jordan reported that HCPs had inadequate 
knowledge about drug–food interaction.3,16,23–25 A study conducted in South Africa also revealed HCPs had poor 
knowledge on drug–food interactions.2 However, in Ethiopia, there is paucity of data with regard to knowledge of 
HCPs about drug–food interactions. Therefore, this study is particularly interested to identify HCPs’ knowledge about 
drug–food interactions and associated factors.

Methods
Study Design, Setting and Period
An institution-based cross-sectional study was conducted in public hospitals in Harari Regional State. Harari Regional 
State is 1 of the 11 regional states in Ethiopia.26 There is one federal police, two public and two private hospitals, nine 
health centers (five urban and four rural), 19 health posts, and 10 non-profit clinics in the Harari regional state. Two of the 
public hospitals are Hiwot Fana Comprehensive Specialized Hospital (HFCSH) and Jugal General Hospital (JGH). 
HFCSH is a teaching hospital of Haramaya University. It has 64 pharmacists, 300 nurse professionals, and 137 doctors. 
JGH is a general hospital. It has 26 pharmacists, 116 nurse professionals, and 44 doctors. In the two public hospitals, 
there are 687 HCPs. Data were collected from April 15 to May 15, 2022.

Study Participants, Sample Size and Sampling Procedure
All HCPs working in public hospitals in Harari Regional State for at least 6 months were considered for inclusion in the 
study. While HCPs on sick leave and annual leave were excluded from the study. The sample size of the study was 
calculated using the single population proportion formula as follows.

n ¼ za=2ð Þ
2
P 1� Pð Þ

d2

To calculate the sample size (n):1.96 was substituted for Z which is the standard normal value at 95% confidence 
level, p which is the proportion of knowledge about drug–food interaction among HCPs was taken as 50%, the value of 
q was taken as 1-p, d which is the margin of error was taken as 0.05. Then, a finite population correction and a 10% non- 
response rate were considered to calculate a final sample size of 271.
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To select the study units from the HCPs working in the two public hospitals in the Harari regional state, a stratified 
random sampling technique with proportionate allocation was used to obtain a representative sample from each profession. 
Hence, the determined sample size was proportionately allocated to the three professions (pharmacists, nurses, and doctors) 
based on the total number of HCPs in each profession. The sampling frame was prepared after a list of all HCPs working in 
each hospital was obtained from each hospital’s human resource office. Finally, HCPs were selected from each profession by 
a simple random sampling method. As a result, 36 pharmacists, 71 doctors, and 164 nurses were included in the study.

Data Collection Methods
A self-administered paper-based questionnaire was used to collect data from the study participants. The questionnaire 
was adapted and modified from a previous tool used to assess knowledge of HCPs towards drug–food interactions in the 
published work by Osuala et al and Zawiah et al.2,3 The questionnaire incorporated questions for the HCPs pertaining to 
demographic characteristics such as age, sex, level of education, profession, years of work experience, and training on 
drug–food interactions as well as knowledge on drug–food interactions. The knowledge section consisted of 32 questions 
that assessed the general knowledge of drug–food interaction, knowledge of interactions of specific food and drugs, the 
timing of food intake relative to a drug, and the knowledge of antihypertensive and antiretroviral drugs and food 
interactions as these disease conditions are prevalent in the area. The data were collected by two well-trained HCPs.

Operational Definitions
● HCPs: HCPs comprise any pharmacist, nurses and doctors working in any clinical department.
● Low knowledge of drug–food interaction: HCPs who scored less than the mean knowledge score or within the exact 

mean cutoff were classified as having low knowledge of drug–food interaction.2

● High knowledge of drug–food interaction: HCPs who scored above the mean knowledge score were classified as 
having high drug–food interaction knowledge.2

Data Quality Control
Data collectors were trained before the data collection process. A pretest was done on 5% of the total study population in 
Haramaya General Hospital before the start of data collection. Any error found during the process of the pretest was 
corrected, and modification was made to the final version of the questionnaire. All collected data were examined for 
completeness and consistency during data management, storage, and analysis.

Methods of Data Processing and Analysis
The data were checked for consistency and completeness, entered into Epi-Data version 3.1, and exported to Statistical 
Package for Social Science (SPSS) version 26 for analysis. Sociodemographic characteristics were analyzed using 
descriptive statistics. Continuous variables were expressed as mean ± SD, while categorical variables were expressed 
as frequency and percentages. The knowledge of the HCPs was assessed based on their responses to questions on drug– 
food interactions. The knowledge questions were grouped into four categories: general knowledge of the HCPs about 
drug–food interactions, knowledge of interactions of specific food and drugs, knowledge of the timing of food intake 
relative to a drug, and knowledge of antihypertensive and antiretroviral drugs and food interactions; each of the 
categories had total scores of 8, 39, 7, and 5, respectively. The overall mean score percentage was calculated as the 
percentage of the overall mean score divided by the total score per category. Logistic regressions with a 95% confidence 
interval were done to identify factors associated with knowledge of HCPs. Binary logistic regression was done to 
determine the crude odds ratio. Variables with a p-value of 0.25 or less in the bivariate analysis were introduced to the 
multivariate logistic regression by using the forward selection method. P < 0.05 was used to declare a statistically 
significant association. The fitness of the logistic regression model was checked using Hosmer and Lemeshow test.
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Results
Characteristics of Study Participants
The total number of HCPs involved in this study was 271. Complete response was obtained from 251 participants, with 
a response rate of 92.6%. A total of 56 (22.3%) doctors, 36 (14.3%) pharmacists, and 159 (63.3%) nurses participated in 
this study. The mean age of the HCPs was 27.6 ± 3.8, and the age category 25–29 years was the highest in frequency 145 
(57.8%). Males were the predominant participants in the study, 174 (69.3%). One hundred forty-nine (59.4%) study 
participants had less than 3 years of work experience. Only seven participants attended previous training on drug-food 
interactions. The majority of the HCPs work at a tertiary hospital 180 (71.7%) (Table 1).

Knowledge of Healthcare Professionals About Drug–Food Interactions
In this study, the overall mean score ±SD of knowledge of HCPs about drug–food interactions was 28.6 ± 6.6 (48.4%) 
(doctors (29.6±6.8), pharmacists (31.5±6.4), and nurses (27.6±6.3)). HCPs had low knowledge about drug–food inter-
actions, as more than half of the HCPs (52.2%) scored below the mean.

The mean score ± SD of general knowledge regarding drug–food interaction questions category (total score= 8) of 
doctors, pharmacists, and nurses was 5.1 ±1.7, 5.9 ±1.8, and 4.6 ±1.5, respectively, with an overall mean score ±SD of 
4.9 ±1.6 (60.8%). Majority of the HCPs correctly answered that some of the food (90.0%) and drinks (85.7%) can 

Table 1 Characteristics of HCPs Working in Public Hospitals in Harari Regional 
State, Eastern Ethiopia, N=251

Variables Frequency, n (%)

Age (years) 20–24 45 (17.9)

25–29 145 (57.8)

30–34 47 (18.7)

≥35 14 (5.6)

Sex Male 174 (69.3)

Female 77 (30.7)

Profession Doctor 56 (22.3)

Pharmacist 36 (14.3)

Nurse 159 (63.3)

Level of education Diploma 14 (5.6)

Bachelor’s degree 169 (67.3)

Medical doctor 36 (14.3)

Master’s degree 12 (4.8)

Specialization 20 (8.0)

Work experience (years) <3 149 (59.4)

≥3 102 (40.6)

Attended training on drug–food interactions No 244 (97.2)

Yes 7 (2.8)

Type of hospital the HCPs working Secondary hospital 71 (28.3)

Tertiary hospital 180 (71.7)
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interfere with the effectiveness of drugs. Majority of the participants also recognized that some food increase or decrease 
the action of a drug and can alter the nutritional status of a patient, which was 84.5% and 88.1%, respectively. Less than 
half (47.0%) of HCPs recognized that elderly patients were at higher risk for drug–food interactions. Only 31.5% (n = 
79) discerned all four levels (absorption, distribution, metabolism, and excretion) in which food/beverages interact with 
drugs.

The overall mean score ± SD of HCPs’ knowledge on specific drug–food interaction was 18.5 ± 4.7 (47.4%) out of 39 
total scores. The mean score ±SD of knowledge about specific drug–food interactions of doctors, pharmacists, and nurses 
was 18.6±4.8, 19.5± 4.3, and 18.1 ±4.7, respectively. More than half of the HCPs proved a knowledge score for some 
specific drug–food interaction questions. HCPs’ correct knowledge scores of the interaction of theophylline with a large 
amount of tea, theophylline with a large amount of coffee, antibiotics such as tetracycline and fluoroquinolones with 
milk, and a high-fat diet with albendazole were 129 (51.4%), 196 (78.1%), 160 (63.8%), and 149 (59.4%), respectively. 
Alternatively, less than half of HCPs recognized interaction between monoamine oxidase inhibitors (MAOIs) with cheese 
(99 (39.4%)), high-fat diet with griseofulvin (120 (47.8%)), warfarin with spinach (83 (33.1%)), warfarin with broccoli 
(100 (39.8%)) and warfarin with green leaf lettuce (104 (41.4%)). Concerning alcohol–drug interactions, more than half 
of HCPs answered correctly for diazepam (174 (69.3%)), metronidazole (144 (57.4%)), and antihistamines (126 (50.2%)) 
and less than half recognized interaction with isoniazid (105 (41.8%)) and metformin (103 (41.0%)) (Table 2).

Table 2 Knowledge of Interactions Between Specific Drugs and Food Among HCPs Working in Public Hospitals in 
Harari Regional State, Eastern Ethiopia, N=251

Questions Correct Answer

A patient taking theophylline should avoid consuming large quantities 
of

Tea 129 (51.39%)

Coffee 196 (78.09%)

Chocolates 82 (32.67%)

A patient taking antibiotics such as tetracycline and fluoroquinolones 
should avoid

Milk 160 (63.75%)

Dairy products 115 (45.82%)

Iron-rich food 69 (27.49%)

Meat 148 (58.96%)

A patient on monoamine oxidase inhibitors should avoid Cheese 99 (39.44%)

Fresh meats 158 (62.95%)

Wine 125 (49.80%)

Fava beans 61 (24.30%)

Fermented products 85 (33.86%)

A patient taking antibiotics should avoid acidic food such as Tomato sauce 67 (26.69%)

Potato 199 (79.28%)

Coffee 109 (43.43%)

Citrus juices 127 (50.60%)

Caffeine increases the risk of toxicity of the following drugs: Pseudoephedrine 105 (41.83%)

Theophylline 160 (63.75%)

(Continued)
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Overall mean score±SD of HCPs’ knowledge regarding the timing of food intake relative to drugs was 2.9±1.4 
(42.0%) out of a total score of 7. The mean score±SD of the knowledge of the timing of food intake relative to drugs of 
doctors, pharmacists, and nurses was 3.1±1.5, 3.4±1.8, and 2.8±1.3, respectively. Considering the timing of medication 
intake with regards to food, the majority of HCPs 177 (70.5%) correctly identified omeprazole’s administration. There 
was a poor knowledge for isoniazid, levothyroxine, and erythromycin stearate, with correct knowledge score of 92 
(36.7%), 67 (26.7%), and 60 (23.9%), respectively (Figure 1).

The overall mean score ± SD of HCPs’ knowledge regarding interaction of food with antihypertensive and 
antiretroviral drug was 2.3 ± 1.2 (45.8%) out of a total score of 5. The mean score ±SD of knowledge of interactions 
of food with antihypertensive and antiretroviral drugs of doctors, pharmacists, and nurses was 2.6±1.3, 2.8±1.3, and 2.1 
±1.1, respectively. Only 71 (28.3%) HCPs knew that propranolol immediate release and captopril must be taken on an 
empty stomach. One hundred thirty-five of HCPs (53.8%) identified that spironolactone must be avoided with potassium- 
rich food. Considering antiretroviral drugs, 140 (55.8%), 113 (45.0%), and 115 (45.8%) HCPs recognized that lopinavir/ 
ritonavir syrup must be taken with food, efavirenz must be taken on an empty stomach, and zidovudine can be taken 
without relation to food intake, respectively.

Table 2 (Continued). 

Questions Correct Answer

The following drugs should be taken with a high-fat diet: Griseofulvin 120 (47.81%)

Albendazole 149 (59.36%)

Esomeprazole 179 (71.31%)

A patient should avoid alcohol with the following drugs: Metronidazole 144 (57.37%)

Diazepam 174 (69.32%)

Antihistamines 126 (50.20%)

Metformin 103 (41.04%)

Isoniazid 105 (41.83%)

A patient on warfarin should avoid these food Spinach 83 (33.07%)

Broccoli 100 (39.84%)

Green leaf lettuce 104 (41.43%)

Pork 59 (23.51%)

Mushroom 113 (45.02%)

Patients on levothyroxine for hypothyroidism must avoid food like Cabbage 84 (33.47%)

Lean meat 107 (42.63%)

Cauliflower 54 (21.51%)

Millet 88 (35.06%)

Should a long period of garlic/ginger consumption along with warfarin be avoided? 144 (57.37%)

Can amiodarone be taken with grapefruit? 144 (57.37%)

Can atorvastatin be taken with grapefruit? 108 (43.03%)

Does protein-rich food affect the efficacy of levodopa? 154 (61.35%)
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Factors Associated with Knowledge of the Healthcare Professionals on Drug–Food 
Interactions
In the multivariate logistic regression analysis to identify factors associated with knowledge of HCPs on drug–food 
interaction, only profession and the type of hospital were statistically significant (Table 3). The odds of having high 
knowledge among pharmacists were 2.8 times higher as compared to nurses (adjusted odds ratio (AOR): 2.8, 95% 
confidence interval (CI): (1.3–6.0)). Additionally, the odds of having high knowledge among HCPs who practiced at 
a tertiary hospital were 3.9 times higher than those who practiced at a secondary hospital (AOR: 3.9, 95% CI: (2.1–7.3)).

Discussion
This study evaluated the health care professionals (doctors, pharmacists, and nurses) knowledge of drug–food interac-
tions and its associated factors. To the authors’ knowledge, this study is the first to evaluate knowledge of drug–food 
interactions among HCPs in public hospitals in Harari regional state, Ethiopia. To assess their knowledge, scores were 

Table 3 Factors Associated with Knowledge About Drug–Food Interaction Among HCPs Working in Public Hospitals in Harari 
Regional State, Eastern Ethiopia, N=251

Variable Low, N (%) High, N (%) COR (95% CI) p-value AOR (95% CI) p-value

Sex Male 96 (55.2) 78 (44.8) 1 1

Female 35 (45.5) 42 (54.5) 1.477 (0.862–2.532) 0.156* 1.349 (0.751–2.421) 0.316

Profession Doctors 26 (46.4) 30 (53.6) 1.626 (0.881–3.000) 0.120* 1.411 (0.710–2.804) 0.326

Pharmacist 12 (33.3) 24 (66.7) 2.818 (1.316–6.034) 0.008* 2.833 (1.257–6.384) 0.012*

Nurses 93 (58.5) 66 (41.5) 1 1

Level of education Graduate and diploma 118 (53.9) 101 (46.1) 1 1

Post graduate 13 (40.6) 19 (59.4) 1.708 (0.803–3.629) 0.164* 1.330 (0.562–3.146) 0.516

Type of hospital Secondary 78 (43.3) 102 (56.7) 1 1

Tertiary 53 (74.6) 18 (25.4) 3.850 (2.091–7.091) <0.001* 3.886 (2.076–7.276) 0.001*

Note: *Statistically significant.

0 50 100 150 200

Erythromycin stearate

Levothyroxine

Isoniazid

NSAIDs

Metformin

Calcium carbonate supplement

Omeprazole

Percent Frequency

Figure 1 Knowledge about timing of drug intake with respect to food among HCPs working in public hospitals in Harari Regional State, Eastern Ethiopia, N=251.
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calculated from the correctly answered questions. Overall, the HCPs had low knowledge of drug–food interactions, with 
a mean score of 28.6 (doctors (29.6), pharmacists (31.5), and nurses (27.6)) out of a maximum score of 59. Only seven 
(2.8%) of the HCPs were trained on drug–food interactions, which could result in low knowledge of drug–food 
interactions. Likewise, studies done in different areas showed that HCPs had insufficient knowledge about drug–food 
interactions.2,3,16,23,24 In this study, the knowledge score of the HCPs was lower than those reported in a study conducted 
in Palestine (61.7%)16 and Jordan (60%),3 the reason might be because the latter studies involved only pharmacists. The 
finding of the present study was comparable with a study conducted in eThekwini, KwaZulu-Nata, and South Africa 
(49.3%).2

Regarding general knowledge questions, as reported elsewhere,2 more than half of the HCPs knew that some food can 
alter the action of a drug and knew that some drugs can alter the nutritional status of a patient. Identifying the age group 
highly susceptible to drug–food interactions is sole to monitor any potential consequence of drug–food interaction and 
patient counseling. Elderly patients are more susceptible to drug–food interaction than adults and children because of 
comorbidities, polypharmacy, and reduced clearance of pharmacologically active compounds.27,28 Less than half (47.0%) 
of the HCPs who participated in this study recognized that elderly patients were at higher risk for drug–food interactions. 
However, it is slightly higher than the finding of a study conducted in eThekwini, KwaZulu-Nata, South Africa (37.5%)2 

and slightly lower than reported by a study conducted in Palestine (63.7%).16

In the present study, HCPs demonstrated low knowledge in recognizing specific drug–food interactions. The 
absorption of tetracyclines and fluoroquinolones can be impaired in the presence of dairy products (such as milk and 
cheese).8 Chelation by dietary cations (like calcium and magnesium) found in milk and other dairy products decrease the 
absorption of the aformentioned antibiotics.29 Almost two-third of HCPs participated in this study were aware of 
tetracycline and fluoroquinolones interaction with milk, whereas less than half of HCPs knew about interaction with 
dairy products and iron-rich food. The study conducted among pharmacists in Jordan (87.3%)3 and in Palestine 
(94.21%)16 reflects comparatively higher knowledge about tetracycline interaction with milk and dairy products. This 
discrepancy might have resulted as the latter studies included only pharmacists.

Cheese, smoked meats, alcoholic beverages, fava beans, and fermented food contain high levels of tyramine; these food 
have the potential to cause a hypertensive crisis when ingested concurrently with MAOIs. This a result of a decrease in 
tyramine degradation that leads to accumulation in the systemic circulation to levels where it is taken up by adrenergic 
neurons, thereby precipitating a hypertensive crisis.8 In this study, only less than half of the HCPs correctly identified food 
that have interaction with MAOIs. Similarly, the finding of a study conducted in eThekwini, KwaZulu-Nata, South Africa 
revealed that the majority of HCPs could not identify food that interacts with MAOIs.2 This could be a result of MAOIs 
being no longer commonly used as antidepressants. However, a study conducted in Jordan (68.0%)3 and Palestine (71.8%)16 

involving only pharmacists showed higher knowledge about the interaction between MAOI with cheese and fermented food.
Patients on warfarin should avoid consumption of vegetables that have high vitamin K contents such as spinach, 

broccoli, and green leaf lettuce because high vitamin K can increase the production of clotting factors that diminishes the 
therapeutic effect of warfarin.8 In this study, more than half of HCPs were unable to distinguish food that interact with 
warfarin. Likewise, a study conducted in eThekwini, KwaZulu-Nata, South Africa exposed that except for spinach 
majority of HCPs poorly identified a food that interacts with warfarin.2

Grapefruit can affect the safety and efficacy of medications such as atorvastatin and amiodarone. It can increase the 
risk of rhabdomyolysis in patients taking atorvastatin and torsade de pointes in patients taking amiodarone.3,30 In this 
study, more than half of the HCPs knew about the interaction between amiodarone and grapefruit while less than half 
were aware of the interaction between atorvastatin and grapefruit. Unlike this study finding, a study conducted in Jordan 
involving only pharmacists reflected that more than half of the participants were aware of the interaction of grapefruit 
with both amiodarone (59.7%) and atorvastatin (70.3%).3 On a similar note, levodopa competes with amino acids for 
absorption, hence co-administration of the drug with protein-rich food would result in reduced effectiveness.8,31 Similar 
to another study conducted in Jordan,3 more than half of the HCPs who participated in this study recognized that protein- 
rich food affects the efficacy of levodopa.

In this study, less than half of the HCPs knew the appropriate administration time of drugs relative to food intake. 
Comparable results were reported in a study from Palestine16 and eThekwini, KwaZulu-Nata, South Africa.2 
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Administration of drugs before, with, and after food intake can affect the absorption, distribution, metabolism, and 
excretion of the drugs. Thyroid supplements such as levothyroxine should be given 30 minutes to 1 hour before a meal. 
This is because dietary fiber can reduce the absorption of levothyroxine and result in sub- therapeutic serum levels.8 Food 
can raise gastric pH preventing dissolution and absorption of isoniazid, thus, it is recommended to take isoniazid on an 
empty stomach if tolerated.31 Knowing the correct administration time of medications is critical since inappropriate 
timing can lead to medication errors, and compromise patient safety and effective therapy.

In this study, the knowledge of HCPs’ on drug–food interaction was not significantly associated with age, sex, years 
of work experience, and level of education. However, it was significantly associated with the profession and type of 
hospital where they are practicing. The odds of having high knowledge about drug–food interaction were higher among 
pharmacists as compared to nurses. Likewise, a study conducted in eThekwini, KwaZulu-Nata, South Africa revealed 
that pharmacists had the highest knowledge score in all sections compared to the other HCPs.2 Since only 14.3% of the 
study participants were pharmacists, thus results of this study should be interpreted cautiously. In this study, HCPs who 
practiced at a tertiary hospital had higher knowledge regarding drug–food interaction. This might have resulted as the 
tertiary hospital is a teaching hospital and hence a better exposure to have an up-to-date knowledge. A study conducted in 
Jordan exposed that there was no significant difference in the overall knowledge score between pharmacists practicing in 
different setups.3

The study was limited to only one regional state in Ethiopia, and thus the study findings may not be generalizable to 
public hospitals in the country. Further, factors associated with knowledge of drug–food interactions were assessed using 
the cross-sectional study design, which might not show causal relationships with the potential risk factors.

Conclusion
In conclusion, this study showed that HCPs had inadequate knowledge of drug–food interactions. Being a pharmacist and 
working in a tertiary center is significantly associated with knowledge of drug–food interactions. Since HCPs’ knowledge 
has great implications for the delivery of safe and effective patient management, the hospital administration and the 
regional health bureau should give attention and efforts to improve HCPs’ knowledge of drug–food interactions by 
providing additional educational courses and training.
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