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ABSTRACT 

Background: Based on the new responsibilities advised by 

pharmaceutical care practice and accepted by pharmacists, they have to 

counsel customers on positive life style changes, food, and its 

nutritional elements. Main study objective: Assessment of the 

knowledge, attitude and practice of Sudanese community pharmacists, 

in Khartoum State, about positive life style changes, food, nutrition 

and dietary supplement. Materials and Methods: A structured, self-

administered, pre-piloted questionnaire of (30) questions was used to 

address 327 community pharmacists from Khartoum State, Sudan. 

Results: Majority (81.6%) of respondents were young ≤ 30 years, 

females were (80.4%). Majority (65.8%) had an experience of 1-5  

years. Only (25.7%) of respondents have been taught a course on food and nutrition during 

their undergraduate studies. Respondents' knowledge about lifestyle changes, nutrition and 

dietary supplements was average (49.9%). Statistically significant differences (P-value < 

0.05) between age variables and pharmacist’s knowledge regarding positive life style 

changes, food, nutrition and dietary supplement were detected. No Statistically significant 

differences were detected between sex and level of respondent’s education variables and 

pharmacist’s knowledge of above mentioned subjects. Majority (93.3%) reflected positive 

attitudes towards counseling patients on positive life style changes, food, nutrition and dietary 

supplement, and majority (89%) of respondents routinely practiced it. Conclusion and 

recommendations: Study results revealed that knowledge of studied Sudanese community 
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pharmacist regarding positive life style changes, food, nutrition and dietary supplement was 

average. It is recommended that pharmacists receive more education, training, and updating 

to upgrade their knowledge on life style changes, food, nutrition and dietary supplement.  

 

KEYWORDS: Sudanese, Community, pharmacists, nutrition, lifestyle, changes. 

 

1. INTRODUCTION 

The pharmaceutical care (PC), as a new mode of pharmacy practice, has put new professional 

responsibilities on the pharmacists. IItt  ssiiggnniiffiieedd  tthhee  sshhiifftt  ooff  pphhaarrmmaaccyy  pprraaccttiiccee  ffrroomm  aa  ddrruugg  

pprroodduucctt  ––oorriieenntteedd  oonnee,,  ttoo  aa  ppaattiieenntt--  oorriieenntteedd  pprraaccttiiccee.. AAccccoorrddiinngg  ttoo  FFaawwzz  FFrrhhaann,,  

‘‘’’PPhhaarrmmaaccyy’’ss  rroollee  iiss  ttrraaddiittiioonnaallllyy  aabboouutt  tthhee  ssuuppppllyy  ooff  mmeeddiicciinneess,,  bbuutt  iinn  rreecceenntt  yyeeaarrss,,  tthhee  sshhiifftt   

ttoowwaarrddss  sseerrvviicceess  hhaass  mmeeaanntt  nneeww  ooppppoorrttuunniittiieess  ttoo  ttaallkk  aabboouutt  ddiieett  aanndd  lliiffeessttyyllee,,  aalloonnggssiiddee  

mmeeddiicciinneess’’’’.
[1]

 Since the advent of the (PC) mode of pharmacy practice, the role of the 

pharmacists in the medical field has, accordingly, grown well beyond only dispensing 

functions, and expanded to clinical trials, health economics, patient educations, health 

promotion, counseling, and others. Among those new accepted pharmacists' responsibilities 

is: The active role in health promotion, such as educating patient on healthy lifestyle 

changes.
[2]

 What is enforcing this responsibility is the recent global increase in the aging 

population, co-morbidities, and the escalating rates of chronic non- communicable diseases 

(cardiovascular, obesity, high blood pressure, diabetes and cancer); stemming from life style 

and nutritional changes, which led to a 50 % increase in hospitalization and even deaths, that 

negatively impacted the overall health economies.
[3,4]

 

 

The World Health Organization (WHO) reported that, developing countries, including Sudan, 

are witnessing a big increase in non-communicable chronic lifestyle diseases.
[5] 

 

Surveyed community pharmacists in one Sudanese study, expressed acceptance, willingness, 

and favored educating and advising patients on life style changes and health promotion in 

general, if provided with proper training and barriers to that practice are mitigated, reduced or 

removed.
[6] 

 

Patients shall, accordingly, be educated about life style changes such as maintaining optimal 

advised weight for diabetics and hypertensive patients, smoking cessation, reduction of 

alcohol consumption, and regular exercise, advising them to adhere to their medications’ etc. 

All these measures are important for actualizing the intended pharmacotherapy outcomes, to 
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motivate patients to move towards a state of optimal health; which usually happens when the 

practicing pharmacist combines both education and counseling.
[7,8] 

 

To actualize or meet those goals of health promotion, pharmacists have to have sufficiently 

high level of comprehensive knowledge about, ideal body weight, Body Mass Index, nutritive 

values of common native food of their area of practice, and its nutritional contents, including, 

but not limited to, vitamins and minerals. Inadequate or over-nutrition are found to be the 

cause for more than two thirds of chronic non-communicable diseases; such as diabetes and 

cardiovascular diseases.
[9] 

 

Studies had shown that the level of knowledge about nutritional needs of different individuals 

considering: (age, sex, illness, physical strains, job), of global Healthcare professionals, 

including community pharmacists, is poor; and they accordingly need more education and 

training.
[10-12] 

 

Pharmacists' knowledge about nutritional contents of Sudanese food is also critically 

important for the detection, control, and correction of any possible food-drug interactions ; 

which quite often may put the patients at risk, or negatively impact the effectiveness of the 

medication, whether prescribed or Over The Counter (O.T.C)which were reported to be 

relatively high.
[13-15] 

In one Sudanese study, community pharmacists the level of knowledge 

about drugs interactions with Sudanese food and beverage was found to be unsatisfactory.
[15] 

 

Add to that, pharmacists are supposed to acquire the competencies to prepare, inspect and 

administer Total Parenteral Nutrition (TPN) in hospitals. Some pharmacists specialize in 

nutrition support. They study the physiochemical compatibilities of parenteral solutions.
[16-17] 

 

Moreover, in recent years, due to the increasing consumers’ awareness of good dieting for a 

healthy life, they are used to visiting pharmacies seeking information about food 

supplements. A report by Grand View Research, Inc., June 2016, expects global market of 

dietary supplements to reach USD 278.02 billion by the year 2024.
[18] 

 

This phenomenon is more prevalent in developing countries and is increasing possibly due to 

food scarcity, poor food quality, increase in aging population, and higher consumers’ health 

awareness.
[19] 
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As commonly known, food and its nutritional elements have important effects in the 

promotion and maintenance of good health and prevention of chronic diseases. Pharmacists 

are supposed to be up to this mission, as they are the only healthcare team members who are 

most easily accessible to patients, and who always have records for patients who usually visit 

different medical specialty members and settings.
[20]  

 

As recognized by The WHO, the type of diet, and its contents, is part of the major modifiable 

determinants of chronic diseases such as obesity, diabetes, cardiovascular diseases, cancer, 

osteoporosis and dental diseases.
[21] 

 

By promoting appropriate diets and dietary supplements (DS) use, coupled with the 

subsequent education and advice about them, the community pharmacist can be an important 

heath care provider who has an effective role in the prevention and management of chronic 

disease conditions. Therefore, pharmacists need to acquire and maintain a comprehensive and 

updated knowledge about food, nutrition and dietary supplements, ideal body weight and 

relevant exercise.  

 

Many previous studies had shown that pharmacists were routinely asked for information or 

advice about DS from consumers.
[22-23]

 

 

In the Baseline Natural Health Products (NHPs) Survey (2005) it was reported that 47% of 

Canadians think that consumers do not have enough information to make informed decisions 

regarding NHPs, 18% of Canadians view pharmacists as primary sources of information on 

NHPs and 43% completely trust the NHP information provided by their pharmacist.
[24] 

Despite these expectations, several studies have shown that, pharmacists mostly do not feel 

confident in answering patients’ questions about Complementary Alternative Medicine 

(CAMs) and in introducing and recommending these products to their customers. In addition, 

they rate their own knowledge about CAMs as inadequate due to lack of knowledge or 

inadequate undergraduate education on food supplement products.
[25] 

 

In order to be able to provide informed advice about nutrition and dietary supplements, 

pharmacist must have appropriate levels of education and knowledge in this area.
[26]

 

 

In The UK, Australian Universities and also across the United States, no compulsory 

nutrition specific units are included in the majority of pharmacy undergraduate courses.
[27]
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In another study conducted in Canada in 2007 to assess herbal knowledge among pharmacy 

students it was found that prior exposure to herbal education was related to higher test scores, 

but pharmacy schools' curricula contents on NHP constitute a small portion.
[28]

  

 

In a national survey, 92% of Canadian pharmacists asserted that, they that feel the study of 

herbal medicines should be mandatory in the undergraduate pharmacy curriculum.
[2]

 This 

may emphasize the need for incorporating more nutrition education into the pharmacy 

curriculum to complement current pharmacy education, as it affects the knowledge, attitude 

and practice of community pharmacist relating to nutrition and dietary supplements, which 

consequently, affect the level of community pharmacists' advice to patients regarding them. 

Based on all the above it was decided to conduct this study under the title:  

Assessment of the knowledge, attitude and practice of Sudanese community pharmacists, in 

Khartoum State, about positive life style changes, food, nutrition and dietary supplement. 

 

2. MATERIALS AND METHODS 

2.1 Study design 

This is a descriptive cross-sectional study conducted between Dec 2017 and April 2018 in 

Khartoum state, Sudan. Data collection was carried out using self-administrated pre 

structured and pre piloted questionnaires consisting of 30 closed end questions.  

 

2.2 Population and study area 

The study was conducted on (327) registered community pharmacists practicing in Khartoum 

state, the capital city of Sudan which consists of three main cities, Khartoum, Omdurman and 

Khartoum North (Bahri). 

 

2.3 Sample size and sampling procedure 

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

number of register pharmacists in Khartoum State was 2195.
[29]

 The sampling size was 

calculated at 95% confidence level and 5% confidence interval and was found to be 

(327)community pharmacists. Pharmacists were randomly selected from three towns (199) 

Khartoum city, (55) from Omdurman city, and (70) Khartoum North city. 

 

2.4 Data collection form 

The questionnaire was used as data collection tool. It was developed to collect information 

about community pharmacists᾽ knowledge, attitude and practice toward positive life style 
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changes, nutrition and dietary supplements after thorough review of the previous literature.
[30-

31] 

 

Pilot testing was carried out with 30 pharmacists to test the clarity of questions, length of 

questionnaire, readability and reliability. Results from the pilot testing were not included in 

the final analysis of the data. The final form of the questionnaire consists of 30 questions 

divided in to 4 sections. 

 

1. Section one which is composed of eight (8) questions was intended to collect Socio -

demographic information of respondents such as age, sex, marital status, academic 

qualifications, place of undergraduate pharmacy studies, area of practice, years of 

experience as community pharmacist in practice, and whether practicing as a full- timer 

or part-timer.  

2. The second section was composed of seven (7) questions to figure out the attitude and 

practice of the respondent pharmacists regarding positive life style changes, nutrition and 

dietary supplements. 

3. The third section which consisted of twelve (12) questions was intended to investigate the 

respondent pharmacists’ general knowledge about different natural and dietary source of 

vitamins including common traditional Sudanese dietary food, side effects, and drug 

interactions, RDA, and Body Mass Index (BMI), to objectively measure their knowledge. 

4. Community Pharmacists' professional role and responsibilities were assessed in this 

fourth section which consisted of three (3) questions where pharmacists were asked about 

their opinion to include nutrition courses in pharmacy schools undergraduate curricula 

and to have continuing education on nutrition. 

 

2.5 Statistical analysis 

Data were analyzed using Statistical Package for Social Sciences version 20 (SPSS 20) after 

all data were coded and entered. Frequencies and percentages of pharmacist’s responses were 

used to express results. The Chi-Square test was used to find the association between the 

demographic variables and level of knowledge. A significance level of P ≤ 0.05 was 

considered significant differences. 

 

2.6 Ethical approval 

All community pharmacists included in the study were pre-informed of the purposes and the 

nature of the research by the researchers; and were also informed to feel free to participate or 
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refrain. Verbal informed consent was obtained from all the participants, prior to handing over 

of the questionnaire forms. Moreover they were informed that their free participation by 

filling the questionnaire form will be considered as a written consent. 

 

3. RESULTS 

The response rate was (100%), Results were expressed in frequencies and percentages. 

Tables and figures were used to ease understanding of results. 

 

Table (1): Respondents' socio-demographic characteristics. 

Socio-demographic characteristics Frequency Percent 

1-Age 

< 25 years 76 23.2% 

26 – 30 years 191 58.4% 

31 – 35 years 37 11.3% 

≥ 36 years 23 7% 

2-Sex 

Female 263 80.4% 

Male 64 19.6% 

3-Marital Status 

Divorced 5 1.5% 

Married 87 26.6% 

Single 235 71.9% 

4-Academic Qualifications 

Bachelor 191 58.4% 

Master 131 40.1% 

Ph.D 5 1.5% 

5-Place of undergraduate pharmacy studies 

Abroad 10 3.1% 

Sudan 317 96.9% 

6-Years of experience 

1 – 5 215 65.8% 

6 – 10 years 74 22.6% 

≥ 11 years 38 11.6% 

7-Town of practice 

Khartoum 199 60.9% 

Khartoum North 70 21.4% 

Omdurman 55 16.8% 

8-practicing as a full- timer 

Yes 136 41.6% 

No 191 58.4% 
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Table 2: Attitude and practice of respondents regarding positive life style changes, food, 

nutrition and dietary supplement. 

Questions No. % 

1-Do you receive questions about positive life style changes or nutrition and dietary 

supplements from patients 

Yes 262 80.1% 

No 65 19.9% 

2-Do you counsel the patient/consumer about the importance of positive life style changes ? 

Yes 291 89% 

No 36 11% 

3-Do you ask the patients if they are taking other drugs or supplements ( medication history), 

in order detect and correct any possible drug –interactions, duplications etc. ? 

Always 80 24.5% 

Never 3 0.9% 

Rarely 49 15% 

Sometime 195 59.6% 

4-Do you consider variation of dietary habits and types of diets patient usually consume when 

you counsel patient about drug nutrient interactions. 

Always 70 21.4% 

Never 21 6.4% 

Rarely 60 18.3% 

Sometime 176 53.8% 

5-What is/are the barrier/s that may not allow you to counsel patient about positive life style 

changes, nutrition and dietary supplements? 

a-lack of knowledge 28 8.6% 

b-La ck of time for counseling 175 53.5% 

c-Lack of expertise in counseling 57 17.4% 

d-Lack of patient demand for counseling 124 37.9% 

e-Lack of privacy for counseling 98 30% 

f-Lack of interest in counseling 37 11.3% 

6-Do you feel confident when you advise patients about positive life style changes or 

nutrition and dietary supplements? 

 

Yes 304 93.3% 

No 22 6.7% 

7-Is it important to counsel patients about positive life style changes? 

a-When the patients is overweight or obese 142 43.4% 

b-When the patient is diabetic 178 54.4% 

c- When the patient has anxiety or depression 22 6.7% 

d- When the patient is Alcohol and/or tobacco consumer 29 8.9% 

e- When the patient has Irritable bowel syndrome 109 33.3% 

f- When the patient has Renal and/or hepatic dysfunctions 103 31.5% 

ALL 51 15.6% 
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Table3: Knowledge of respondents regarding positive life style changes, food, nutrition 

and dietary supplement. 

 Frequency Percent 

Have you been taught a course of food and nutrition during your 

undergraduate course? 

No 242 74.3% 

Yes 84 25.7% 

*If you answered with Yes, was it practically helping you in educational 

advice to patients? ( N = 84) 

No 12 14.3% 

Yes 72 85.7% 

Total 84 100% 

 

 

Figure 1: Respondents' self- rating of their knowledge. 

 

Table 4: Knowledge of respondents regarding positive life style changes, food, nutrition 

and dietary supplement. 

Question Frequency Percent Question Frequency Percent 

Which of these vegetables contain high vitamin A Does the concomitant consumption of Foul 

Masri and oral ciprofloxacin affect the 

absorption of the later? 

Rigla(Portulaca) 261 79.8% I don’t know 101 30.9% 

Carrot 49 15.0% No 132 40.3% 

Sweet potato (Bambay) 12 3.7% Yes 94 28.7% 

Tomato 5 1.5% Total 327 100% 

Pumpkins ( Garaa, Dibbaa) 0 0% Black or dark stools ( Melena ) are a common 

side effect of iron supplements that may be 

the harmless result of unabsorbed iron. 

Total 327 100% I don’t know 34 10.4% 

Which of these foods contain high potassium 

contents? 

No 54 16.5% 

Banana 288 88.1% Yes 239 73.1% 

http://feosol.com/about-iron/#what-is-iron
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Sweet potato(Bambay) 26 7.9% Total 327 100% 

White Beans (loubia-fasolia) 0 0% Garlic ( Toom ) increases the possibility of 

bleeding when concomitantly used with 

warfarin 

Salmons 6 1.8%  I don’t know 91 27.8% 

Foul Masri 4 1.2% No 69 21.1% 

Bamys (okra) 2 .6% Yes 167 51.1% 

Total 327 100% Total 327 100% 

Can you write the formula for the calculation of the 

Body mass index (BMI) for adults? 

The most concentrated source of vitamin B12 

is red Meat. 

Correct 83 25.4%  I don’t know 72 22% 

missed 181 55.3% No 73 22.3% 

wrong 63 19.3% Yes 182 55.7% 

Total 327 100% Total 327 100% 

Does Millet ( Dukhun) contain higher carbohydrates 

contents than Sourghm (zura)? 

Body mass index of 25-30 indicate obesity 

 I don’t know 80 24.5%  I don’t know 55 16.8% 

No 88 26.9% No 118 36.1% 

Yes 159 48.6% Yes 154 47.1% 

Total 327 100% Total 327 100% 

Pregnant and breast feeding ladies over 18years, 

require at least 1000mg of Calcium per day 

 I don’t know 65 19.9% 

No 49 15.0% 

Yes 213 65.1% 

Total 327 100% 

 

 

Figure 2: Respondents' knowledge score. 
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Table 5: Respondents' opinion about Community Pharmacists' professional role and 

responsibilities regarding positive life style changes, food, nutrition and dietary 

supplement. 

Questions Frequency Percent 

1-the community pharmacist should be able to council patients about positive life style 

changes and possible drug interactions between conventional medicines, dietary supplements, 

and about drug-food interactions. 

Agree 322 98.5% 

Disagree 5 1.5% 

2-Do you agree that nutrition courses should be included in pharmacy schools undergraduate 

curricula? 

Agree 320 97.9% 

Disagree 7 2.1% 

3-Do you agree that continuing education on nutrition should be mandatory ? 

Agree 294 88.9% 

Disagree 33 10.1% 

*If you agree, what is/are the topic area/s that you would like to have education on: 

a-side effects/adverse events 234 71.7% 

b-patient counseling 232 70.9% 

c-general nutrition course 255 78.0% 

d-Food-drug interactions 198 60.6% 

e- Therapeutic use of dietary supplements 250 76.5% 

f-efficacy of herbal medicines 274 83.8% 

g-Nutrition for specific population groups ( e.g: 

pregnant, pediatric, ESRD) 
234 71.6% 

 

Table 6: Age impact on respondents' knowledge regarding positive life style changes, 

food, nutrition and dietary supplement. 

 
SCORE 

Total 
Average excellent good poor 

AGE 

< 25 years 
Count 58 0 2 16 76 

% 76.3% 0.0% 2.6% 21.1% 100.0% 

26 – 30 years 
Count 144 1 18 27 190 

% 75.8% 0.5% 9.5% 14.2% 100.0% 

31 – 35 years 
Count 29 0 1 7 37 

% 78.4% 0.0% 2.7% 18.9% 100.0% 

≥ 36 years 
Count 11 0 1 11 23 

% 47.8% 0.0% 4.3% 47.8% 100.0% 

Total 
Count 242 1 22 61 326 

% 74.2% 0.3% 6.7% 18.7% 100.0% 

Chi-Square = 20.862
a 
p value =.013. 

Cross-tabulation revealed that there were statistically significant differences between age 

variables and pharmacist’s knowledge regarding positive life style changes, food, nutrition 

and dietary supplement (P-value < 0.05).  
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Table 7: Sex impact on respondents' knowledge regarding positive life style changes, 

food, nutrition and dietary supplement. 

 
SCORE 

Total 
Average excellent good Poor 

 

FEMALE 
Count 196 0 15 51 262 

% within SEX 74.8% 0.0% 5.7% 19.5% 100.0% 

MALE 
Count 46 1 7 10 64 

% within SEX 71.9% 1.6% 10.9% 15.6% 100.0% 

Total 
Count 243 1 22 61 327 

% within SEX 74.3% 0.3% 6.7% 18.7% 100.0% 

Chi-Square = 6.996
a 
p value = 0.321 

Cross-tabulation revealed that there were no statistically significant differences between sex 

variables and pharmacist’s knowledge regarding positive life style changes, food, nutrition 

and dietary supplement (P-value  0.05).  

 

Table 8: Marital Status impact on respondents' knowledge regarding positive life style 

changes, food, nutrition and dietary supplement. 

 
SCORE 

Total 
Average excellent good poor 

MARITAL 

STATUS 

DIVORCED 
Count 3 0 1 1 5 

% 60.0% 0.0% 20.0% 20.0% 100.0% 

MARRIED 
Count 63 0 3 21 87 

% 72.4% 0.0% 3.4% 24.1% 100.0% 

SINGLE 
Count 177 1 18 39 235 

% 75.3% 0.4% 7.7% 16.6% 100.0% 

Total 
Count 243 1 22 61 327 

% 74.3% 0.3% 6.7% 18.7% 100.0% 

Chi-Square = 5.548
a
 p value = 0.476. 

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

marital Status variables and pharmacist’s knowledge regarding positive life style changes, 

food, nutrition and dietary supplement (P-value  0.05).  
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Table 9: Academic qualification impact on respondents' knowledge regarding positive 

life style changes, food, nutrition and dietary supplement. 

 
SCORE 

Total 
Average excellent good poor 

ACADEMIC 

QUALIFICATION 

BACHELOR 
Count 144 0 11 36 191 

% 75.4% 0.0% 5.8% 18.8% 100.0% 

MASTER 
Count 96 1 11 23 131 

% 73.3% 0.8% 8.4% 17.6% 100.0% 

PHD 
Count 3 0 0 2 5 

% 60.0% 0.0% 0.0% 40.0% 100.0% 

Total 
Count 243 1 22 61 327 

% 74.3% 0.3% 6.7% 18.7% 100.0% 

Chi-Square = 4.138
a
 p value =0.658. 

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

academic qualification variables and pharmacist’s knowledge regarding positive life style 

changes, food, nutrition and dietary supplement (P-value  0.05).  

 

Table 10: Place of under graduation studies impact on respondents' knowledge 

regarding positive life style changes, food, nutrition and dietary supplement. 

 
SCORE 

Total 
Average excellent good poor 

PLACE OF 

UNDERGRADUATION 

ABROAD 
Count 6 0 2 2 10 

% 60.0% 0.0% 20.0% 20.0% 100.0% 

SUDAN 
Count 237 1 20 59 317 

% 74.8% 0.3% 6.3% 18.6% 100.0% 

Total 
Count 243 1 22 61 327 

% 74.3% 0.3% 6.7% 18.7% 100.0% 

Chi-Square = 3.027
a
 p value = 0.388. 

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

place of under graduation variables and pharmacist’s knowledge regarding positive life style 

changes, food, nutrition and dietary supplement (P-value  0.05).  
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Table 11: Years of experiences impact on respondents' knowledge regarding positive 

life style changes, food, nutrition and dietary supplement. 

 
SCORE 

Total 
Average excellent good poor 

YEARS OF 

EXPERIENCE 

.00 
Count 1 0 0 1 2 

% within EXPERIENCE 50.0% 0.0% 0.0% 50.0% 100.0% 

1.00 
Count 163 1 10 37 211 

% within EXPERIENCE 77.3% 0.5% 4.7% 17.5% 100.0% 

2.00 
Count 56 0 9 9 74 

% within EXPERIENCE 75.7% 0.0% 12.2% 12.2% 100.0% 

3.00 
Count 22 0 3 13 38 

% within EXPERIENCE 57.9% 0.0% 7.9% 34.2% 100.0% 

Total 
Count 242 1 22 60 325 

% within EXPERIENCE 74.5% 0.3% 6.8% 18.5% 100.0% 

Chi-Square = 14.879
a
 p value = 0.094. 

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

years of experience variables and pharmacist’s knowledge regarding positive life style 

changes, food, nutrition and dietary supplement (P-value  0.05).  

 

Table 12: Town of practice impact on respondents' knowledge regarding positive life 

style changes, food, nutrition and dietary supplement. 

 
SCORE 

Total 
average excellent good poor 

TOWN 

0 

Count 1 0 0 2 3 

% within 

TOWN 
33.3% 0.0% 0.0% 66.7% 100.0% 

KHARTOUM 

Count 146 1 13 39 199 

% within 

TOWN 
73.4% 0.5% 6.5% 19.6% 100.0% 

NORTH 

Count 59 0 2 9 70 

% within 

TOWN 
84.3% 0.0% 2.9% 12.9% 100.0% 

OMDURMAN 

Count 37 0 7 11 55 

% within 

TOWN 
67.3% 0.0% 12.7% 20.0% 100.0% 

Total 

Count 243 1 22 61 327 

% within 

TOWN 
74.3% 0.3% 6.7% 18.7% 100.0% 

Chi-Square = 12.480
a
 p value =.188. 

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

town of practice variables and pharmacist’s knowledge regarding positive life style changes, 

food, nutrition and dietary supplement (P-value  0.05).  
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Table 13: Time practice impact on respondent’s knowledge regarding positive life style 

changes, food, nutrition and dietary supplement. 

 
SCORE 

Total 
average excellent good poor 

FULL-TIMER 

 
Count 0 0 0 1 1 

% 0.0% 0.0% 0.0% 100.0% 100.0% 

0 
Count 1 0 0 0 1 

% 100.0% 0.0% 0.0% 0.0% 100.0% 

NO 
Count 144 0 10 35 189 

% 76.2% 0.0% 5.3% 18.5% 100.0% 

YES 
Count 98 1 12 25 136 

% 72.1% 0.7% 8.8% 18.4% 100.0% 

Total 
Count 243 1 22 61 327 

% 74.3% 0.3% 6.7% 18.7% 100.0% 

Chi-Square = 7.762
a
 p value =0.558. 

Cross-tabulation revealed that there were no statistically significant differences between time 

practice variables and pharmacist’s knowledge regarding positive life style changes, food, 

nutrition and dietary supplement (P-value  0.05).  

 

Table 14: Nutrition courses impact on respondents’ knowledge regarding positive life 

style changes, food, nutrition and dietary supplement. 

 
SCORE 

Total 
average excellent good poor 

NUTRITION 

COURSES 

NO 

Count 181 0 16 49 246 

% within 

SCORE 
74.5% 0.0% 72.7% 80.3% 75.2% 

YES 

Count 62 1 6 12 81 

% within 

SCORE 
25.5% 100.0% 27.3% 19.7% 24.8% 

Total 

Count 243 1 22 61 327 

% within 

SCORE 
100.0% 100.0% 100% 100.0% 100.0% 

Chi-Square = 4.034
a
 p value =.258.0 

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

nutrition courses variables and pharmacist’s knowledge regarding positive life style changes, 

food, nutrition and dietary supplement (P-value  0.05).  

 

4. DISCUSSION  

Many dietary supplements are available in the market in Sudan. This leads to an increase in 

their demand, selling, consumption and availability in community pharmacies. Furthermore, 

with evolution of pharmacists role in the community as an essential health care providers that 



www.wjpr.net                                 Vol 8, Issue 4, 2019. 

 

Alaziz et al.                                                            World Journal of Pharmaceutical Research 

 

282 

should have sufficient knowledge to consult costumers about DS and educate public about 

positive life style changes and their impacts on their life, this study is conducted to explore 

the general knowledge, attitude, practice of Sudanese community pharmacists about dietary 

supplements and positive life style changes. 

 

A total of 327 community pharmacists participate in this study, the predominant age group 

being (26 – 30 years) (58.4%), and majority 215 (65.8%) had from1-5years of experience as 

practicing pharmacist. Compared to the study conducted in Palestine and Jordan, the results 

regarding the range of age and years of experience of community of pharmacists were almost, 

very close.
[32,33]

 Females represented a big majority 263(80.4%) of the respondents. This 

finding is consistent with data obtained by federal ministry of health which report that the 

majority of registered Sudanese pharmacists are females.
[29]

 This is similar to reports by 

studies from Qatar and Kuwait,
[34, 35]

 and contrary to other part of the world where males are 

the majority.
[33, 36, 37]

  

 

This female respondents dominance could be attributed to the fact that, females are usually 

more serious about their academics than male, and this explains their higher intake in 

pharmacy school and graduation than males.
[38]

  

 

With respect to academic qualification, 191 (58.4%) of respondents had Bachelor of Science 

in pharmacy and most of them had earned them in Sudan 317 (96.9%). This could be 

attributed to the wide availability of pharmacy schools in Sudan, both public and privet as a 

results of establishment of more than fifteen new pharmacy colleges in the last three decades 

which encouraged those who are interested to study pharmacy to study in Sudan.
[15, 39]

 

 

Regarding attitude and practice of respondents about positive life style changes and nutrition 

and dietary supplements, majority (80.1%) of respondents indicated that they receives 

questions from patients about positive life style changes, nutrition and dietary supplements. 

In a Previous study conducted in Sudan to evaluate the consumer needs and perceptions about 

expanded roles of community pharmacists, it was reported that community pharmacists were 

cited by consumers as the second preference (22.3%) for advice in health problems after 

doctors (72.6%).
[40] 

 

 

Most of pharmacy customers expect the pharmacist to be able to provide them with suitable 

heath care advices and to recommend the suitable DS products to their condition.
[22,23, 41]
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In addition to the wide and easy accessibility of pharmacists that provide consultation, 

without appointment or charge.
[42]

  

 

Moreover, a high percentage of community pharmacists 291 (89%) in this study asserted that 

they council the patient about the importance of positive life style changes. As life style 

changes may not be felt important and may be marginalized by many patients, community 

pharmacists are in an ideal position to act as readily available information resource on life 

style changes. 

 

[43,44]
 Therefore, they could counsel patients to achieve ideal body weight, proper diet and 

exercise in addition to educating patients regarding the various strategies for smoking 

cessation. This could greatly improve proper medications' uses, enhance therapeutic 

outcomes and improve patient’s quality of life. Previous six survey studies indicated that 

community pharmacists had positive perception of their role in providing smoking cessation 

services, and the self-reported involvement in Sudan was found to be 76%.
[45]

 Several studies 

showed that respondents appreciated the idea of receiving weight management services by 

community pharmacists.
[46-49] 

More than half of community pharmacists in this study 195 

(59.6%) declared that they sometimes ask patients if they are taking other drugs or 

supplements in order to detect and correct any possible drug interactions or duplications. In 

literature, the reliability of pharmacists to detect interaction between DS and conventional 

medication has been recognized as an important issue.
[26] 

Previous studies reported that some 

patients use complementary and alternative medicine products as alternatives to or 

concomitantly with their prescribed medications.
[34]

 Moreover, many patients thought that the 

DS are safe and free of side effects; therefore, drug interactions and adverse effects may not 

be known or understood by the patient and even the pharmacists.
[50-52]

  

 

176 (53.8%) of respondents asserted that they sometime consider variation of dietary habits 

and types of diets patient usually consume when they counsel patients about drug nutrient 

interactions, which indicates another gap in Sudanese pharmacists counseling skills.  

 

Sudan is a very large country with a unique cultural variation among its population, this plays 

an important role in the diversity of dietary habits and types of diets the patients usually 

consume. Therefore, pharmacist should consider this variation during patient counseling and 

should be vigilant in detecting and monitoring any potential drug-nutrient interactions that 

could have profound influence on drug effect. Therefore, it is much more favorable if the 
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nutrition courses in their undergraduate curricula include selected topics about the nutritional 

contents and value of traditional Sudanese food and their drug interaction. 

 

The most significant pharmacists᾽ barriers that may not allow them to counsel patient about 

positive life style changes, nutrition and DS in this study are lack of time for counseling 175 

(53.5%), and more interestingly, lack of patient demand for counseling 124 (37.9%). This 

may imply that many pharmacists may make incorrect assumptions about the actual patient’s 

knowledge and needs for reliable and up-to-date information about life style changes and DS. 

In addition this may give an insight that informs of an increase in the awareness of 

community about the importance of positive life style and nutrition in general and their role 

in prevention of diseases and improving health and wellbeing. Many patients may believe 

that dietary supplements are completely safe, and they may not be aware of possible adverse 

effects associated with their use and the potential interactions that may occur between their 

medication and dietary contents/ supplements which may result in undesired consequences. 

In other studies, most significant pharmacist’s barrier to communicate with patients on DS, is 

lack of accurate and accessible information, lack of scientific evidence availability, lack of 

training, lack of reimbursement, legal concerns and suggestion of DS products by 

pharmacies’ staff.
[53-56]. 

 

According to study respondents own self- assessment, a big majority 304 (93.3%) of them 

felt confident when they advise patients about positive life style changes, nutrition and 

dietary supplements. This finding is similar to that reported by some Palestinian survey 

authors.
[32]

 According to other previous studies, pharmacists were not confident enough to 

provide such information to their customers. In addition, it was also reported in some studies 

that customers were not always satisfied with the information they receive from 

pharmacists.
[54,57-60]

 Previous studies also showed that this customers dissatisfaction may 

arise due to lack of some factors such as knowledge of specific DS products, information 

particulars provided and understanding of the advantages of DS for general health 

maintenance.
[61-64]

  

 

In a study conducted by Newland et al. in Scotland, it was found that community pharmacists 

do have a role to play in delivering weight management programs, but the majority were 

confident in provision of healthy dieting advice, while more than half felt they need more 

training in this area.
[65] 
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In The UK the Association For Nutrition (AFN) has developed core competencies in nutrition 

due to recognition for increased role of pharmacists in provision of dietary advice and the 

lack of training in diet and health in pharmacy schools.
[66]

 

 

More than half of the respondent pharmacists thought that, it is important to counsel patients 

about positive life style changes when they are diabetics 178(54.4%). Generally, the 

perception of consumers regarding some suggested areas for advice in community 

pharmacies such as smoking cessation and weight and healthy dieting was shown to be low, 

as these roles were unexpected to be done or seen before in community pharmacies or not 

needed by customers.
[40]

 Being an accessible health care provider, the community pharmacist 

should be involved in promoting these services that will have positive impact on general 

heath of patients and enhance wellness to society. 

 

It was observed that only a minority 84 (25.7%) of respondents had a course on food and 

nutrition during their undergraduate pharmacy courses. Out of this number (85), a majority 

72 (85.7%) thought that this courses practically helped them in delivering educational advice 

to patients.  

 

This obviously points to the critical need for nutritional education in teaching curricula in 

pharmacy schools in order to make the pharmacists well prepared and have the basic 

knowledge regarding nutrition that will lead to a positive influence on their daily practice and 

therefore great influence on general public health. This suggestion is also supported by 

another analysis conducted In The UK, Australian Universities, and also across the United 

States, asserting that the majority of those courses didn’t include any compulsory nutrition 

specific units.
[67, 68]

 

 

When they were asked to self - rate their own knowledge about dietary supplements (DS) and 

positive life style changes, about half of the respondents (49.9%) rated their own knowledge 

to be average. Many pharmacists feel they have insufficient knowledge and/or inadequate 

education about CAM/DS that may not help them from  providing quality information to their 

patients about these products.
[69-73]

 

 

This Lack of respondent pharmacists knowledge can be referred to a variety of factors as 

shown in some previous studies including wide variation in CAM courses and topics to be 



www.wjpr.net                                 Vol 8, Issue 4, 2019. 

 

Alaziz et al.                                                            World Journal of Pharmaceutical Research 

 

286 

covered during syllabus provided by pharmacy school in different institutions and no 

institutional rules to teach CAM courses in the pharmacy curriculum.
[74, 75] 

 

 

In this study, 10 questions were used to assess respondents’ knowledge about DS and positive 

life style changes, including natural sources of vitamins from some famous Sudanese local 

food, BMI, drug nutrients interactions. The score is calculated based on correct answers, and 

the results showed that the majority of the respondents (74.3%) have an average knowledge 

score, Figure 2. This results is consistent with the results obtain by respondents when they 

were asked to self rate their own knowledge.  

 

In a previous survey by Sweileh et al,2013; the actual testing scores reported by the majority 

of pharmacists were poor, while they rated their own knowledge as good.
[76]

 lack of 

knowledge about drug-food interactions among health care professionals was also shown by 

other studies.
[77-79]

  

 

The average results of the respondents knowledge regarding some famous local Sudanese 

food nutritional contents and interactions, pointed to the importance of introducing nutrition 

education and training in the under graduate pharmacy schools curricula.
[80]

 It also suggested 

that greater efforts are required to increase the knowledge of community pharmacists of 

dietary supplements and positive life style changes in order to improve their role in 

improving patients’ health. The reasons for this average knowledge test score warrants 

further studying. 

 

Fortunately, the current study data indicated that Sudanese community pharmacists were 

conscious of their professional role and responsibilities regarding dietary supplements and 

positive life style changes. Almost all the respondents 322 (98.5%) agreed that the pharmacist 

should be able to council patients about positive life style changes and possible drug 

interactions between conventional medicines, dietary supplements, and about drug-food 

interactions. One of the bright things noticed in this study is that a very big majority of the 

respondents 320 (97.9%), agreed that nutrition courses should be integral parts of pharmacy 

schools undergraduate curricula, while a big majority of respondents 294 (88.9%) also 

asserted that continuing education on nutrition should be mandatory. Regarding topic area/s 

on which they would like to have education on, the results reveled that the respondents were 

very interested to have education on a wide range of topics as shown by the closed percentage 
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of selected topics (Table 5), and the most selected topics were efficacy of herbal medicine 

(83.8%). 

 

As shown in Table, 6, there is a statistically significant difference in knowledge score based 

on age, (p value =0.013) similar to Palestine survey
[32]

, no differences were found in 

knowledge score between males and females. Whereas female pharmacists were shown to 

have superior knowledge scores than males in one Qatari survey.
[34]

 One interesting finding is 

the absence of significant difference between knowledge score of those who have a nutrition 

courses during their undergraduate study and those who had not taken it. 

 

5. CONCLUSION AND RECOMMENDATIONS  

It is clear that Sudanese community pharmacists appear to be aware about their professional 

responsibilities as competent authority in counseling patients about DS and positive life style 

changes. Overall, their current state of knowledge was average which may not be adequate in 

meeting the patients’ demands for this area of healthcare. Therefore, community pharmacists 

still need more education and training about positive life style changes, food, nutrition and 

dietary supplement including natural sources of vitamins, safety, drug interaction potentials,  

side effects and efficacy of herbal remedies in order to be more qualified and well equipped 

to face the challenge of providing optimal pharmaceutical care and counseling for their 

patients to improve their patient’s outcome. 

 

Undergraduate pharmacy courses may fall short or even lack addressing the real needs of 

practicing pharmacists about DS and positive life style changes to provide adequate 

counseling and education to their patients. More courses that focus on local Sudanese food 

nutritional values and herbal medicine are recommended to cover wide range of diversity that 

may be encountered among patients. 

 

The results of this study suggest that there is significant scope to improve pharmacist 

knowledge through continuing professional pharmacy-education programs that may play a 

significant role in improving pharmacists’ knowledge regarding DS and positive life style 

changes, in addition to providing activities revolving around professional practice. 
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