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ABSTRACT 

Background: Drug interactions, which are quite commonly 

encountered in medical prescriptions, may lead to serious health 

problems, though sometime might prove beneficial. Pharmacists in 

both private and public pharmacies are by profession in a unique 

position to acquire, utilize and use their competencies to detect and 

prevent drug interactions The Objective: To assess the overall general, 

awareness, knowledge, attitude and practice of Sudanese community 

pharmacists, about drug interactions. Materials and Method: A 

structured   pre-piloted questionnaire composed of (45) questions, was 

handed over to (322) randomly selected community pharmacists in 

Khartoum state. Twenty-five (25) pairs of potential drug-drug, (nine 

pairs), drug-food (eight pairs) and drug-disease interactions (eight  

pairs), were included in the questionnaire. Results: The response rate was very high (99.4%). 

Respondent’s median age (28 years), majorities (57.2%) were females, majority (75%) had 

an experience of less than 5 years and (58.8%) were from private sector settings. 

Respondent’s averages of awareness, attitude and practice regarding drug interactions, correct 

knowledge of drug-drug, drug-food, drug-disease interactions and knowledge of modification 

targets were, (89.13%), (80%), (53.3%), (65.4%), (58.4%) and (53.62%), respectively. No 

significant correlations were found between, respondent’s knowledge about drug-interactions 

and other different variables. Collaboration between doctors and pharmacists in this concern, 
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were poor. Conclusion: the study results showed respondents' high rates awareness, attitude 

and practice about drug interactions. However, knowledge about drug-drug interactions 

though fair, yet it was not up to researchers' expectations. Continuous on-job training and use 

of drug interactions booklets and detection softwares may help improve community 

pharmacists’ knowledge.  

 

KEYWORDS: Community pharmacists, knowledge, Drug-interactions, Sudanese. 

 

1. INTRODUCTION 

The topic of drug–drug interactions (DDIs) has received a great deal of recent attention from 

the regulatory, scientific and health care communities worldwide.
[1] 

A large number of drugs 

are introduced every year and new interactions between medications are increasingly 

reported. Consequently, it is no longer practical for physicians and pharmacists to rely on 

memory alone to avoid potential drug interactions.
 
The ability to identify potentially harmful 

drug-interactions is a critical facet of the pharmacist’s job. Drug interactions have been 

associated with increased incidence of adverse events, hospitalizations and death.
[2-5] 

The 

effect of the drug on a person may be different from that expected, due to drug-drug 

interaction (DDI) or due to food, beverages, and dietary supplements concomitantly taken 

with the drug (drug-nutrient/food interaction). Moreover, for a patient the drug may interact 

with the disease the person has (drug-disease interaction).
[6]  

 

Drug-drug interaction (DDI) may be defined as the pharmacological or clinical response to 

the administration of a drug combination that is different from that anticipated from the 

known effects of the two agents when given alone and that can result in reduced effectiveness 

or increased toxicity. DDI has three levels of severity: major, moderate and minor.
[7] 

Drug 

interactions can alter the pharmacokinetics and/or pharmacodynamics of a drug. The 

pharmacodynamics interaction may be additive, synergistic, or antagonistic effects of a drug. 

Drug interactions (DIs) represent an important and widely under recognized source of 

medication errors.
[8] 

 

Drug–food interactions (DFIs) pose many challenges during drug treatment. This is because 

patients are used to a particular food over a long period, which may not be friendly with their 

disease condition or the drug they are taking. In addition, habitual foods of patients are not 

usually recorded in their hospital files and it is often difficult to predict which food a patient 

is likely to take next.
[9]

 Although DFIs are less dangerous, it is often difficult to address and 



www.wjpr.net                                 Vol 6, Issue 4, 2017.                                                          411 

Tokka et al.                                                           World Journal of Pharmaceutical Research 
 

at times, may lead to hospitalization. Underreporting of DFIs by patients is one of the major 

problems of DFIs.
[10]

 Changes normally occur in the body in response to food intake such as 

gastric acid secretion, gastro-intestinal tract (GIT) motility and modification of transporter P-

glycoprotein or chelation by food. DFIs may lead to synergistic, additive, or antagonistic drug 

effects.
[11, 12] 

Ciprofloxacin, tetracycline, or sodium fluoride if taken with milk, the metals in 

the milk will form a complex with these drugs and impair their absorption. However, 

artemisinin classes of drugs are better absorbed when taken with milk and absorption of 

griseofulvin is enhanced by fats rich foods.
[9, 10, 12] 

A previous study in Sudan concluded that 

the majority of community pharmacists surveyed demonstrated lack of knowledge about 

drug-nutrient interaction.
[13] 

The absorption of some drugs (atenolol) may be enhanced by the 

concomitant presence of food in the stomach. 

 

Drug–disease interactions (DDSIs) are situations whereby a new drug treatment elicits the 

preexisting medical condition. It also implies the ability of a newly prescribed drug to cause 

side- effects similar to one of the patient’s disease condition.
[14]

 In addition, the most frequent 

interactions among the prescriptions studied involved the treatment with non-steroidal anti-

inflammatory drugs (NSAIDs) in hypertensive patients or patients with chronic heart failure 

and co-administration of ACE inhibitors and NSAIDs.
[15]  

 

Polypharmacy (PP) is often associated with treatment of chronic diseases (as in the elderly) 

providing indication for medical treatment with several drugs for each disease
[16]

, also in 

acute cases where more than one drug are used for control of symptoms and polypharmacy is 

therefore frequently indicated. However, polypharmacy is associated with an increased risk 

of adverse drug reactions
[17]

 that rises exponentially with the number of concomitant drugs 

used
[18]

 and interactions may blur the intended effects of the drugs on the disease. 

Pharmacoepidemiologic studies, mostly carried out in Europe and the Americans, have found 

varying rates of potential DDIs, ranging from 5% to 80%.
[15, 19, 20,21]

 Some drugs which are 

most potentially implicated in drug interactions (such as the NSAIDs, ACEIs, Aspirin, 

Metronidazole, Beta-blockers, Tetracycline, Ciprofloxacin, Rifampicin, The narrow 

therapeutic index medications (carbamazepine), the Macrolides antibiotics, Antacid 

combinations, etc.) are registered, marketed, and are quite frequently prescribed in 

developing countries, including  Sudan.
[22-24] 

Accordingly, in Sudan, same to other 

developing countries, irrational use of drugs and the incidence of drugs-interactions are 

expected and were reported to be relatively high.
[25-28] 
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According to Mahmoud M. E. Mudawi et al., 2014,
[29]

 physicians and community 

pharmacists are considered important health-care providers who can, are qualified and 

supposed to play a key role in working with their patients to reduce incidences of problematic 

drug-interactions. 

 

However, because Sudanese doctors do not communicate sufficiently with patients, don't 

routinely ask patients about their medications' history, and counsel  sufficiently counsel them 

to look for potential drug interactions,
[25-30]

 those unsatisfied patients tend to visit more than 

one doctor, they, accordingly, become more prone to drug-interactions. With their detailed 

knowledge of medicines, pharmacists have the ability to relate unexpected symptoms 

experienced by patients to possible adverse effects of their drug therapy. The practice in 

clinical pharmacy also ensures that adverse drug reactions (ADRs) are minimized by 

avoiding drugs with potential side effects in susceptible patients. Thus, the pharmacist has a 

major role to play in relation to detection, prevention, and reporting of adverse drug 

reactions, in general.
[31] 

 

A study by Elkhawad et al, 2013,
[32]

 about Sudanese pharmacist’s awareness about drug-drug 

interactions concluded that: ''the pharmacist’s awareness about drug-drug interaction seems to 

be very poor''. Moreover, the absence of a tailored, prescribed and mandated continuing 

pharmacy education for both undergraduates and graduated pharmacists is expected to 

negatively affect their level of medication knowledge and consequently the pharmaceutical 

care services delivered in community pharmacies. Accordingly, community pharmacists 

knowledge about drug interactions is expected be compromised and might not be up to the 

expected standards. 

 

Based on all the above it was decided to conduct this study under the title and main objective 

of: The assessment of the awareness, knowledge, attitude and practice, of the Sudanese 

community pharmacists in Khartoum State, about drug interactions. 

 

2. MATERIALS AND METHODS 

2.1 Study design 

The study was conducted as non-interventional, descriptive, cross sectional survey. Self-

administered questionnaire was designed and used as the study tool. Verbal informed consent 

was taken from all potential respondent community pharmacists.  
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2.2 Sample size determination 

According to the Directorate of Pharmacy, Ministry of Health, Khartoum state, Sudan, the 

total number of community pharmacies in Khartoum state was 1901. The distribution of 

pharmacies in the three cities of Khartoum state was 774 pharmacies in Khartoum city, 652 in 

Omdurman city and 475 pharmacies in Khartoum North city. 

 

The sampling size was calculated based on 95% confidence level and 6% confidence interval 

and   was accordingly decided to be (322). Two community pharmacists did not respond to 

the questionnaire and thus the total of respondents rested on (320). Using Disproportionate 

stratification, the sample size was decided for the three towns to be 150 (19.4%), 120 (18.4%) 

and 50 (10.5%) randomly selected community pharmacies from Khartoum, Omdurman and 

Khartoum North, respectively. The chief pharmacists within these community pharmacies 

were handed over the questionnaire’s forms, face-to-face by the corresponding author of the 

study, made aware of the main objective of the study and requested to cooperate by filling the 

full questionnaire form and hand it back. They were also informed of their absolute freedom 

to cooperate or refrain and were also informed that their highly needed and appreciated 

participation, will considered a form of a free informed consent.    

 

2.3 Survey questionnaire 

The pre-piloted structured open to answer questionnaire which focused on potential 

respondents, was composed of forty five (45) questions, forty one (41) of them were closed 

questions and four (4) were multi-choice. A pilot study was conducted on ten (10) 

community pharmacists to check the questionnaire text readability, comprehension, questions 

design and length of the questionnaires. The piloted population was not included in the study 

population. The piloting helped in making minor changes in the text of the questionnaire. 

The final form of the questionnaire is divided into three main sections: 

1- The respondent’s demographic characteristics section, which included age, gender, area of 

practice, years of experience as a qualified community pharmacist in practice, latest potential 

respondent’s qualification certificate and place of undergraduate study. 

2- Which is composed of (8) questions, elicited respondents’ attitude and practice regarding 

drug interactions and their general awareness and knowledge.  

3- Is meant to assess the respondent’s knowledge about different selected drug interactions. 

Twenty-five (25) selected drug interactions pairs were used to investigate the potential 

respondents community pharmacist’s knowledge about drug interactions (drug-drug, drug –
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food and beverages and drug-disease interactions). They were selected, as they are the most 

common drug interactions mentioned in medical literature, including some that are special to 

Sudan.  

 

2.4 Statistical analysis 

The data were collected during the period of early June 2016 to October 2016 (four months), 

and analyzed using Statistical Package for Social Sciences (SPSS, version 20). The frequency 

distributions were obtained and the Chi-square test was used to find the association between 

the different qualitative variables. A significance level of P ≤ 0.05 was set to detect any 

possible significant differences. 

 

3. RESULTS 

Results were expressed in frequencies and percentages. The response rate was (99.4%), 

where two potential participants were missing. 

 

Table 1: Participant’s demographic characteristics  

Demographics Frequency Percentage 

1-Gender 

Male 137 42.8% 

Female 183 57.2% 

Total 320 100% 

2-Age 

21-25 132 41.25% 

26-30 132 41.25% 

>31 56 17.5% 

Total 320 100% 

3- Academic Qualifications 

B. Pharm 243 75.9% 

 

M. Pharm 

 

77 

 

24.1% 

4- Town of practice 

Khartoum 150 46.9% 

Omdurman 120 37.5% 

Khartoum North 50 15.6% 

Total 320 100% 

5- Years of practice 

1-5 240 75% 

6-10 63 19.7% 

> 11 17 5.3% 

Total 320 100% 

6-Area of practice 

Public 47 14.7% 

Private 188 58.8% 
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Mixed 83 25.9% 

Total 320 100% 

7-Place of undergraduate study 

Sudan 292 91.2% 

Abroad 28 8.8% 

Total 320 100% 

 

Table 2: Attitude and practice of participants regarding drug interactions. 

Attitude and Practice Frequency Percentage 

1- Was drug interactions part of your 

undergraduate course studies? 

Yes 262 81.9% 

No 58 18.1% 

Total 320 100% 

2- Have you ever come across cases of drug-

interaction during your practice? 

Yes 269 80.9% 

No 61 19.1% 

Total 320 100% 

3-Before dispensing any drug, do you consider 

its potential interactions? 

Yes 286 87.2% 

No 44 12.8% 

Total 320 100% 

4-Do you usually ask your patient about the 

prescription, Over-The-Counter, drugs and food 

supplements, herbal medication he/she is using 

or intends to use. 

Yes 251 75.6% 

No 79 24.4% 

Total 320 100% 

5-Do you usually contact doctors when there is a 

drug-interaction in their prescriptions. 

Yes 221 67% 

No 109 33% 

Total 320 100% 

 

Table 3: Respondent’s reaction and Medium of contact, and inter-professional 

collaboration with prescribers, when informed of clear drug interactions in their 

prescriptions.  

Attitude and Practice Frequency Percentage 

1-If yes, what is the way you usually 

use to contact doctors? 

Telephone 93 29.1% 

Sending back the patient 68 21.3% 

Meeting him/her personally 38 11.9% 

Various facilities 22 10% 

Total 221 72.3% 

2- Doctor’s acceptance to opinion 

pharmacists when pointing to a drug-

interaction in their prescriptions. 

Agree 85 26.5% 

Disagree 53 16.6% 

Verify it first 101 31.6% 

Total 239 74.7% 

3- Respondents’ reaction, when the 

prescriber insists on dispense the 

prescription as it is, without any 

change, though it contains clear drug-

interaction. 

Dispense as it is 35 11% 

Alarm the patient and 

dispense as it is 
91 28.4% 

Alarm the patient and 

refuse to dispense it 
194 60.6% 

Total 320 100% 
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Table 4: Respondents’ general awareness and knowledge about drug-interactions. 

Awareness and knowledge of drug-interactions. Frequency Percentage 

1-Do you know that some drug-

interactions can be fatal? 

Yes 291 90.9% 

No 29 9.1% 

Total 320 100% 

2- Have you ever used a handbook 

or software program to check drug-

interaction before dispensing? 

Yes 233 72.8% 

No 87 27.2% 

Total 320 100% 

3- Do you agree that, the drug-

interaction must be given more time 

and attention during undergraduate 

pharmacy studies? 

Yes 304 95% 

No 16 5% 

Total 320 100% 

4- Is it important that doctors and 

pharmacists update their knowledge 

about drug-interactions? 

Yes 313 97.8% 

No 7 2.2% 

Total 320 100% 

*Respondent’s average of awareness= 89.13% 

 

Table 5: Respondents’ knowledge about the in-vivo different modification targets 

leading to drug- interaction (pharmacokinetics and pharmacodynamics). 

Drug interaction can be due to 

alteration in the: 

Absorption 184 57.5% 

Metabolism 199 62.5% 

Distribution 120 37.5% 

Excretion 130 40.6% 

Pharmacologic action 224 70% 

Total 897 100% 

*Average of total respondent’s knowledge of modification targets = 53.62% 

 

Table 6: Respondents’ knowledge of drug-drug interactions 

No. Interaction 
Correct Answer Wrong Answer 

Frequency Percent Frequency Percent 

Drug-drug interactions 

1 Ciprofloxacin with Ferrous fumarate 197 61.6% 123 38.4% 

2 Mebendazole with Ciprofloxacin 144 45% 176 55% 

3 Metronidazole with Paroxetine 134 41.9% 186 58.1% 

4 Cephalexin with Metformin 159 49.7% 161 5.0.3% 

5 Cyclosporine with Itraconazole 170 53.1% 150 46.9% 

6 Paracetamol with Warfarin 178 55.6% 142 44.4% 

7 Theophylline with Clarithromycin 151 47.2% 169 52.8% 

8 Ibuprofen with Prednisolone 163 50.9% 157 49.1% 

9 Cigarette smoking with Theophylline 240 75% 80 25% 

Total 1536 53.3% 1344 46.7% 

Drug-food interactions 

1 Warfarin with Green leafy vegetables 246 76.9% 74 23.1% 

2 Ciprofloxacin with Dairy product 268 83.8% 52 16.2% 

3 Griseofulvin with Low fat meals 172 53.8% 148 46.2% 
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4 Captopril (oral) with Food 156 48.8% 164 51. 2% 

5 Amlodipine with Grape fruit juice 220 68.8% 100 31.2% 

6 Tetracycline (oral) with Baobab fruit juice 154 48.1% 166 51.9% 

7 Indomethacin on Empty stomach 221 69.1% 99 30.9% 

8 Metronidazole with Alcoholic beverage 238 74.4% 82 25.6% 

Total 1675 65.4% 885 34.6% 

Drug-disease interactions 

1 Aspirin with Hemophilia. 272 85% 48 15% 

2 Ibuprofen with History of peptic ulcer. 268 83.8% 52 16.2% 

3 Hydrochlorothiazide with Gout. 199 62.2% 121 37.8% 

4 Captopril with Congestive heart failure. 125 39.1% 195 60.9% 

5 Non-selective B-blocker with Asthma. 262 81.9% 58 18.1% 

6 Spironolactone with Congestive heart failure. 123 38.4% 197 61.6% 

7 Imipramine with Benign prostatic hyperplasia 142 44.4% 178 55.6% 

8 Nifedipine with congestive heart failure. 105 32.8% 215 67.2% 

Total 1496 58.4% 1064 41.6% 

 

Table 7: Respondents' demographic characteristics impact on respondent’s knowledge 

of drug interactions. 

Characteristic Correct answer Chi
2
 value P-value 

Gender 

Male 

Female 

 

42.2% 

57.8% 

 

0.01 

 

0.90 

Age 

21-25 

26-30 

> 31 

 

41.7% 

41.2% 

17.1% 

 

 

0.021 

 

 

0.99 

Latest qualification 

Bachelor (B. Pharm) 

Master   (M. Pharm) 

 

76% 

24% 

 

0.0003 

 

0.98 

Years of practice 

1-5 

6-10 

11-15 

>15 

 

74.7% 

19.5% 

3.7% 

2.1% 

 

 

0.07 

 

 

0.99 

Area of practice 

Public 

Private 

Mixed 

 

15.8% 

57.6% 

26.6% 

 

 

0.121 

 

 

0.94 

Place of undergraduate study 

Sudan 

Abroad 

 

91.4% 

8.6% 

 

0.003 

 

0.96 

 

* Cross-tabulation revealed that there were no statistically significant differences 

between all these variables and pharmacist’s knowledge regarding drug-interactions (P-

value > 0.05). 
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4. DISCUSSION 

The total number of participants included in this study was (322) pharmacists. Because two 

of the potential respondents refused to participate in the study, the response rate was thus 

(99.4%). The mean age of participants was (28) years showing a relative young participant’s 

population. Males were (42.8%), while females were (57.2%). According to The Federal 

Ministry of Health, 2014, females are a majority (55%) among the registered Sudanese 

pharmacists.
[33]

 Majority of respondents (58.8%) were working in private sector. Most of 

them had earned a Bachelor degree (B.Pharm) in pharmacy as their latest professional degree. 

Regarding the area of practice, the majority (58.8%) of the studied pharmacists were from 

private sector pharmacy settings. The majority (91.2%) of respondents had their 

undergraduate studies in Sudan, Table 1. That is because the last three decades witnessed the 

establishment of more than fifteen (15) new pharmacy colleges in Sudan, compared to only 

three before the year 1989. This allowed more chances for pharmacy school admissions 

locally which are more convenient for both students and their families. Add to that, pharmacy 

studies abroad are costly. 

 

Respondent’s attitude and practice towards drug interactions were evaluated using seven 

questions. Results showed that around (80.9%) of the respondent had come across drug-

interactions during their practice, which indicates the potential high incidence of drug 

interactions in the patient’s prescriptions. A similar study conducted by Jamal et al., 2015,
[34]

 

reported that (67%) of their studied pharmacists had come across drug-drug interaction in 

their daily practice, (16%) of them pharmacists observed drug-food interaction and (5%) of 

them observed drug-lab interaction (in vitro). Eighty-seven percent (87.2%) of respondents, 

in this study, asserted that they usually consider the potential drug-interactions before 

dispensing the prescriptions. If that answer was correct, then they must have asked their 

patients about their medication history before dispensing. However, according to their own 

answer to the question:  whether they routinely used to ask their patients about their 

medication history before dispensing (75.6%) of asserted that they sometimes do! This 

answer is inconsistent with their claimed consideration rate for drug-interactions before 

dispensing. It is almost very difficult, if not impossible, to guard against the potential drug-

interactions without getting a detailed medication history (review) of the subject patients.
[35] 

A Sudanese study conducted by Mahmoud M. E. Mudawi et al., 2014,
[29] 

showed that their 

studied physician or pharmacists did not advise sixty-percent (60%) of patients about drug 

use and drug interactions. 
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Regarding the attitude of the respondent pharmacists toward collaboration with the 

prescribers when there is a drug-interaction in their prescription, about two-thirds (65.3%) of 

the respondents used to contact the prescribers, before dispensing the subject prescription, 

either by telephone or sending back the patients to the prescriber, for verification. Only 

(26.5%) of the respondents asserted that, the notified doctors usually agree with community 

pharmacists’ opinion and decision, without reservations. This percentage is considered to be 

very poor. When the prescribing doctor does not agree with the opinion of the community 

pharmacists and insists that the prescription be dispensed, as it is, almost two thirds (60.6%) 

of the respondent pharmacists used to alarm the patient about the situation and refuse to 

dispense the prescription, altogether. The result of this study showed poor collaboration 

between prescribers and pharmacists in this regard, though a Sudanese study reported 

acceptable levels of inter-professional communication and collaboration between both 

parties.
[36]

 Many authors pointed to and called for more collaboration between the different 

health care team members, specially the pharmacists and physicians, for the patient 

welfare.
[37-38] 

Despite these rational calls for inter-professional collaboration, yet, the previous 

result informing of  the  respondents’ refusal to fill the prescriptions,  shows that they  do not 

usually try hard to resolve their professional conflicts with the prescribing doctors, amicably. 

This result clearly points to a gap in the inter-professional communication and collaboration 

between Sudanese prescribers and the dispensing pharmacists, to the detriment of patient’s 

health welfare. It is worth mentioning that, the results of two previous study by Awad et al, 

2007;
[39]

 showed that almost two-thirds (66.4%) of their respondent doctors asserted that they 

would agree with pharmacists decision and opinion in this regard. Almost same positive 

opinion of doctors about community pharmacists were reflected in a study by Mahmoud, et 

al, 2014.
[36]

 It seems that things are deteriorating! Table 2 - 3. 

 

Regarding inclusion of drug-interactions course in respondent’s undergraduate curriculum, 

about eighty percent (80%) of respondents confirmed that though not in depth. That may 

indicate they have heard about drug interactions and its consequences, irrespective to their 

real and/or current practice. A very big majority of respondents (90.9%) were aware that 

some drug-interaction can be fatal. In addition, a study by Mudawi, et al; 2014,
[29]

 for the 

evaluation of drug-interactions in renal failure centers, reported that detected major drug-

interactions accounted for (5.6%), moderate accounted drug-interactions accounted for 

(61.6%) for and (28.8%) for minor drug-interactions. While the interaction of non-prescribed 

with prescribed drugs; accounted for about (0.8%) major, (11.2%) moderate and (2.4%) 
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minor. To be certain about drug –interactions, healthcare providers (HCPs) used handbooks 

to check for any possible drug-interactions, and/or use available software programs for same 

purpose.  About (72.8%) of the respondents asserted that they routinely make use of such 

reliable helpers. Bearing in mind that the respondents had undergraduate courses in drug-

interactions, this would enhance their abilities to easily and certainly detect any possible 

drug-interaction and accordingly they will mostly not miss them. Pharmacists can access the 

databases separately to help the prescriber, community health services and the public by 

providing information on drug–drug, drug - food, drugs –disease and interaction and  drugs 

and test diagnostics interactions, side effects, the use of drugs in specific populations (e.g., 

elderly, pediatric, immunosuppressed),
[40]

 Table, 4. 

 

The respondent’s knowledge about the in-vivo different modification targets for drug 

interaction (Pharmacokinetics and Pharmacodynamics), Table 5, showed relatively low 

respondents’ correct answer rates (53.62%). The knowledge of community pharmacists about 

in vivo modification targets for drug interactions is extremely important as it helps predicting 

and consequently detecting and preventing any possible drug-interactions in the prescription. 

 

In this study, Table 6, twenty-five drug interaction pairs, focusing on common drug 

interactions (drug-drug, drug-food and drug-disease interactions) mentioned in the medical 

literature including interactions some special to Sudan, were used to assess respondents’ 

knowledge about drug-interactions. Results showed that he average for the correct answers 

about drug-drug interactions (25 pairs) was only (53.3%), which is considered by the 

researchers to be a poor result. The correct answers for the eight questions about drug-food 

interactions recorded an average of (65.4%), which was also less than expected, from 

medication specialist.  

 

According to Seth and Vimlesh, 2009,
[41]

 it is an important and a binding responsibility for 

pharmacists to provide information to patients about taking their medications in relation to 

food intake. The results of this study showed that the respondent’s knowledge about 

interactions of drugs with traditional Sudanese juices was to some extent far under the 

expected. However, the  same respondents answers for the potential interaction between the 

Tetracycline and Tabaldi fruit juice, ―Adansonia digitata‖ which is known in Sudan as 

Tabaldi and which is known to contain   high calcium and iron contents,
[42-43]

 recorded  very 

poor results (48.1%).  
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The poor results of the respondents regarding a famous local fruit nutritional contents, points 

to the importance of introducing food and nutrition education and training in the under 

graduate pharmacy schools curricula.
[44] 

A study by Ali and Abdallah, 2014,
[14]

 concluded 

that: ―additional training and integration of knowledge and expertise about drug-nutrient 

interactions among healthcare professionals is essential to provide appropriate patient 

counseling and optimal therapeutic outcomes‖.
 
These poor results are similar to those of other 

previous studies results where lack of knowledge about drug-food interactions among health 

care professionals was made evident.
[10, 14, 45, 46]

   

 

As regards the use of ACE inhibitor (captopril) and the potassium-sparing diuretic 

spironolactone and that of calcium-channel blocker (nifedipine) with patients suffering from 

congestive heart failure (CHF), the total average responses were ranging between 39.1%, 

32.8%, respectively. These results showed the very poor knowledge of community 

pharmacists toward drug-disease interactions, especially for heart diseases.  

 

The correct answers for drug-disease interactions recorded an average of (58.4%), which was 

far less than the expected.  

 

The total percentage of respondents’ correct answers about all the twenty five (25) pairs of 

questions was only (59.03%), which could be considered an unsatisfactory level knowledge 

of drug-interactions. Even lower rates of community pharmacist’s knowledge about drug 

interactions, than the results of our study, were reported in one study from Saudi Arabia.
[47] 

 

As shown in Table, 7, there is no significant difference in the correct responses between 

males and females respondents (P=0.90). However, we can notice that females were more 

accurate and this may be because of their higher representation in community pharmacies. 

With regard to respondents’ different ages, insignificant difference in responses were showed 

(P=0.99), although the younger respondents (21-30 years) recorded higher correct answers 

than others. Regarding the respondent pharmacists’ academic qualifications, astonishingly 

enough, the B.Pharm respondents recorded better correct answers than the M.Pharm 

respondents. 

 

The results of study showed no significant association between respondents' knowledge of 

drug-interactions and their years of experience (P=0.99).    
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In contrast, the results of a study by Fakeye and  Adisa; 2006,
[48]

  reported that community 

pharmacists with less than ten years of in-job experience and  practice possessed better 

knowledge than pharmacists with more than ten years of professional practice (P=0.05). 

 

The study results showed that the respondent pharmacists working in the private sector 

showed a better knowledge of drug-interactions than those working in the public pharmacies. 

Differences were not significant (p= 0.94).  

 

Most of surveyed respondents agreed that undergraduate and post graduate drug interactions 

teaching and training must be given more time and attention during.  Respondent pharmacists 

also agreed that it is imperative that doctors and pharmacists continuously upgrade and 

update their knowledge about drug-interactions. Additionally, the lack of regulations in 

Sudan that oblige pharmacists to participate in Continuing Professional Development (CPD) 

programs limits the maintenance of professional competency. It is worth mentioning that, 

globally, there are limited studies concerning the awareness and knowledge of community 

pharmacists toward drug-interactions. The present study examined the association between 

dispenser’s drug-interactions knowledge and their demographic characteristics and practice 

with regard to different respondents’ academic qualifications. The results as per the above 

tables 1-7, clearly show that the respondents’ knowledge about all forms of drug interactions 

were far lower than the researcher’s expectations from medicine’s specialists and 

professionals. 

 

4. CONCLUSION  

Although the pharmacists surveyed in this study demonstrated a lack of knowledge about 

drug- interactions, some exhibited a good knowledge. Inadequate knowledge of various 

forms of drug interactions may lead to inappropriate patient counseling and result in adverse 

medical consequences. Therefore, additional training and integration of knowledge and 

expertise about drug-interactions among community pharmacists is essential to provide 

appropriate patient counseling and optimal therapeutic outcomes. Further studies in this area, 

are   recommended  to document the extent and nature of gaps in knowledge, attitudes and 

practices of healthcare professionals and the best interventions  to provide basic academic 

and continuing education about clinically significant drug‑ interactions and how to secure 

patient’s safety. Proper and rational undergraduate training courses and integration of 

knowledge among healthcare professionals is beneficial to rationalize the use of drugs in 
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Sudan. It, as well, may raise the dispenser’s awareness about the various problems and the 

associated patient’s risks. 
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