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Purpose: Interprofessional collaboration between physicians and clinical pharmacists has been shown to improve patients’ outcome 
by reduce medical errors, costs and patient adherence. Thus, the purpose of this study was to investigate the medical doctors’ 
perceptions, expectations, experiences, and perceived barriers regarding clinical pharmacists in Wad Medani.
Methods: A cross-sectional study was conducted at five major hospitals in Wad Medani, between April and June 2021 using a self- 
administered questionnaire. The questionnaire was distributed among 178 physicians. The questionnaire consists of four sections, in 
addition to a demographic section. These four sections measure physicians’ perceptions, expectations, experience, and perceived 
barriers.
Results: A total of 178 physicians were enrolled in the study. Physicians were comfortable with clinical pharmacists detecting and 
preventing prescription errors (55.1%); providing patient education (56.3%). Generally, physicians had high expectations with 
agreement rate of all the items ranged from 51.7% to 85.4%. Most physicians (79.8%) agreed that clinical pharmacists were 
a reliable source of general and clinical drug information. 64.0% and 59.0% of physicians perceive the unclear responsibility of 
clinical pharmacists and the lack of physicians’ experience with clinical pharmacists were barriers that can hinder clinical pharmacists’ 
contributions, respectively.
Conclusion: Physicians had positive perceptions, expectations, and experiences with clinical pharmacists, and pointed out some 
barriers clinical pharmacists face. It was suggested that hospitals should recruit more clinical pharmacists to cover each unit within the 
hospital with clear job description and provide them CPD.
Keywords: physicians, clinical pharmacists, perceptions, expectations, experiences, barriers

Introduction
Traditionally, it was known that physicians diagnose the disease and write the prescription, whereas the role of the 
pharmacists was limited to compounding and dispensing these prescriptions. However, since the emergence of the 
clinical pharmacy discipline in the 1960s, pharmacists have shifted from drug-centered orientation to patient-centered 
orientation.1–3 It was said that the reason for the emergence of clinical pharmacy discipline was that the pharmacists were 
displeased with their old practice and needed to professionally share in the healthcare field as unique experts in 
pharmacotherapy.4

The American College of Clinical Pharmacy (ACCP) is a professional and scientific society that provides leadership, 
education, advocacy, and resources enabling clinical pharmacists to achieve excellence in practice, research, and 
education. The ACCP, which contains over 15,000 members in more than 60 countries, defines Clinical Pharmacy as 
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“a health science discipline in which pharmacists provide patient care that optimizes medication therapy and promotes 
health, wellness, and disease prevention”, and defines clinical pharmacists who

work directly with physicians, other health professionals, and patients to ensure that the medications prescribed for patients 
contribute to the best possible health outcomes. Clinical pharmacists practice in health care settings where they have frequent 
and regular interactions with physicians and other health professionals, contributing to better coordination of care.5 

Clinical pharmacists are a primary source of scientifically valid information and advice regarding the safe, appropriate, 
and cost-effective use of medications.6 Also, they can offer complementary skills, knowledge and services to those that 
are provided by other health care professionals within a multidisciplinary team, specifically by preventing, identifying, or 
resolving drug-related problems; by ensuring the safe and efficacious use of medicines; by providing comprehensive drug 
information to patients and other health care professionals; and by promoting patient adherence to medications.7 

Furthermore, several studies suggested that clinical pharmacists’ services reduce healthcare costs.8–10 Also, numerous 
studies had confirmed that clinical pharmacist’s interventions had a positive impact in cardiology, oncology, hematology, 
emergency, and pediatric departments.11–15

It was noted that integrating clinical pharmacists as part of the healthcare team is a viable solution for improving the 
quality of health care.16 A good collaboration between physicians and pharmacists is necessary to fully utilize 
pharmacists’ skills in managing drug therapy, and it has been shown to result in improved service delivery and enhanced 
patient outcomes.17,18

The perception of physicians towards clinical pharmacists or towards themselves has been studied extensively in the 
Arab region and across the world.17,19–28 Abdel-Latif had noted that in the Arab region, physicians’ acceptance of the 
clinical pharmacist’s role in clinical practice remains debatable.31 This may be due to the fact that the current roles of 
clinical pharmacists have not been clearly established and agreed.17

There are numerous factors that can impact clinical pharmacy services (CPS). One of which is, physicians’ 
attitude towards the clinical pharmacist that plays an important role either as a facilitator or detrimental when 
implementing CPS.32 Moreover, Penm and partners noted that the strongest facilitator for implementing CPS is the 
strong relationship with other health workers.33 This can explain why there is a lot of literature looking at this 
relationship. On the other hand, Penm and partners also mentioned some of the attitudes of physicians that have 
made the implementation of CPS challenging.33

In Sudan, clinical pharmacy discipline is still being considered as a relatively new specialization, where it was first 
introduced as an undergraduate pharmacy curriculum for the first time in 2001, and after a short time it was adopted in 
the post-graduate education programs in 2004 as a “2-year” Master’s degree at the University of Khartoum, and soon 
after, it had been opened in several pharmacy faculties as a higher education program.34

Since the start of the Master’s program at Gezira University, a number of hospitals in Wad Medani that set up CPS 
had been raised from one hospital to six hospitals: This implies that CPS is still new to Wad Medani. To the best of our 
knowledge, this is the first and may be the only study to be conducted in Wad Medani in order to evaluate the physicians’ 
perception of the roles of clinical pharmacists, and their interactions, and what they expect from them, and their opinion 
on the barriers hindering clinical pharmacists’ contributions.

Materials and Methods
Study Design and Settings
This study was a descriptive observational cross-sectional survey. It was conducted between April and June 2021.

The study was conducted in five major public hospitals in Gezira State, locality of Wad Medani. The hospitals were Wad 
Medani Hospital for Heart Diseases (WMHHD), Wad Medani Teaching Hospital (WMTH), National Cancer Institute (NCI), 
Wad Madani Paediatric Teaching Hospital (WMPTH), and Gezira Hospital for Renal Disease and Surgery (GHRDS). 
WMTH and WMPTH are teaching hospitals, and the WMHHD, NCI, GHRDS are specialized hospitals.
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Each hospital has ward-based clinical pharmacists which go with the physicians in round. Only WMTH contains 
a Drug Information Centre (DIC) which is run by clinical pharmacists where physicians can get information about the 
drugs either in person or by phone.

Study Population and Sampling Technique
The total number of physicians in these hospitals was 328. A sample size of 178 was calculated using Raosoft®.35 

The sample distribution of the five hospitals was as follows: WMHHD (n = 30), WMTH (n = 82), NCI (n = 17), 
WMPTH (n = 30), and GHRDS (n = 19). The total number of physicians in the five hospitals was as follows: 
WMHHD (n = 55), WMTH (n = 150), NCI (n = 31), WMPTH (n = 55), and GHRDS (n = 34). All the physicians in 
these five hospitals were included except some physicians who worked in WMTH and GHRDS, in particularly 
surgery and ear-nose-throat departments’ physicians, because the CPS are not available to them. The data were 
collected via convenience sampling.

Study Instrument
The questionnaire consists of five sections in addition to an introductory letter: section one describes the 
participants’ demographic profiles such as their gender, age, the country where qualification was obtained, 
hospital where they work in, current area of practice, current position, the frequency of interacting with 
pharmacists and a description of the reason(s) of this interaction. Section two measured the perceptions of 
physicians by using the level-of-comfort. Sections three, four, and five assessed physicians’ expectations, 
experiences, and perceived barriers towards the role of clinical pharmacists, respectively. Sections two, three, 
four, and five consist of eight items.

The perception, expectation, and experience domains were adopted from a study conducted in Sudan by Awad et al 
adaptation which has been validated by Smith et al in California.36,37 The perceived barriers domain and was adopted 
from Almazrou et al which has been reviewed by peers and experts.36 A pilot test was done with ten physicians to assess 
the clarity of the questionnaire.

Data Collection
The self-administered questionnaires were delivered directly to the physicians, and the data collector waited for the 
physician to fill them out to avoid mistakes. Due to the nature of their hard work, some questionnaires were left with the 
physicians and collected at a later date, which might result in some missing responses. There was an introductory letter 
explaining the purpose of the study and providing anonymity to participants. The questionnaires were distributed on 
different working days of the week to available physicians on these days. When each physician was identified, the data 
collector approached and asked them to participate after explaining the purpose of the study, and then explained the 
instructions for filling out the questionnaire.

Ethical Considerations
Ethical approval and verbal informed consent were obtained from the Health Research Ethical Committee of the 
University of Gezira, Wad Medani on 1/4/2021 (reference number: 25–21). Approval was obtained from the Gezira 
State’s Ministry of Health and each respective hospital to conduct the study prior to the data collection. Verbal consent 
was obtained before handing over the questionnaire.

Statistical Analysis
The data were entered into Excel sheet, coded, cleaned up, and then entered into SPSS version 26.0 (SPSS, Chicago, IL, 
USA) for analysis. The level-of-comfort was coded: 1 for uncomfortable, 2 for moderately uncomfortable, and 3 for 
comfortable. The expectations, experiences and perceived barriers were coded: 1 for strongly disagree to 5 strongly 
agree. To present the results more clearly, the “strongly agree” and “agree” responses were merged to “overall agree” and 
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likewise for “strongly disagree” and “disagree” to “overall disagree”. The final coding was 1 “overall disagree”, 2 
“neutral”, 3 “overall agree”. Frequency values were calculated.

Results
A total of 178 physicians were enrolled in this study (100% response rate). The majority of the physicians were 
female (60.1%). More than half of the respondents (55.6%) were in the range of 26–30 years old. Nearly all of the 
participants (98.9%) had received their medical qualification in Sudan. Most of physicians (47.2%) were medical 
staff members at WMTH. The most prominent area of practice was internal medicine, representing 66.9% of the 
sample. About two-thirds of the physicians were either medical-officers (32.6%); or registrars (34.8%). More than 
three-quarters of the enrolled participants (77.5%) had five or less years of experience (Table 1). Nearly half of 
the physicians either had never (10.7%) or rarely (41.0%) interacted with clinical pharmacists. The reasons of 
interactions with clinical pharmacists were drug-availability enquiries (53.5%); drug-alternative enquiries (46.5%); 
drug-dosage enquiries (58.6%); and drug-interaction enquiries (54.8%) (Table 2). Participants were most 

Table 1 Physicians’ Demographics and Relevant Characteristics 
(n = 178)

Variable n (%)

Gender
Female 107 (60.1%)
Male 71 (39.9%)

Age
≤25 36 (20.2%)

26–30 99 (55.6%)

>30 43 (24.2%)

Country where medical qualification was obtained
Sudan 176 (98.9%)
United Kingdom 2 (1.1%)

Place of work
Wad Medani Hospital for Heart Diseases 30 (16.9%)

Wad Madani Teaching Hospital 84 (47.2%)

National Cancer Institute 17 (9.6%)
Wad Madani Pediatrics Teaching Hospital 30 (16.9%)

Gezira Hospital for Renal Disease and Surgery 17 (9.6%)

Area of practice
Internal Medicine 119 (66.9%)

Oncology 16 (8.9%)
Pediatric 35 (19.7%)

Surgery 8 (4.5%)

Current position
House-officer 40 (22.5%)

Medical-officer 58 (32.6%)
Registrar 62 (34.8%)

Consultant 18 (10.1%)

Years of experience
≤5 years 138 (77.5%)

6–10 29 (16.3%)
>10 years 11 (6.2%)
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comfortable with clinical pharmacists providing patient education (55.1%); detecting and preventing prescription 
errors (55.1%) (Table 3). Generally, physicians had high expectation, with majority of physicians expect clinical 
pharmacists to: educate patients about the rational use of their medications (83.7%); to be knowledgeable experts 
regarding drug-therapy (85.4%); and to be available for consultation when they see patients (80.3%) (Table 4). 
Regarding physicians’ experience with clinical pharmacists, the majority of physicians agreed that clinical 
pharmacists: are a reliable source of general drug information (79.8%); are a reliable source of clinical drug 
information (79.8%); and routinely inform them if they detect clinical problems with their prescriptions (72.5%) 
(Table 5). The majority of physicians confirmed that there were some barriers hindering clinical pharmacists’ 
contributions and the highest were as follows: the specific responsibilities of a clinical pharmacist were not clearly 
defined (64.0%); physicians have no prior experience of working with a clinical pharmacist (59.0%); physicians 
were unaware of the benefits of having a clinical pharmacist on their team (58.4%). On the other hand, physicians 
do not believe that the involvement of clinical pharmacists in other tasks interrupts the continuity of patient care 
(53.6%); physicians have a low level of trust in the clinical pharmacist’s abilities (50.0%) were not hindering 
clinical pharmacists’ contributions (Table 6).

Table 2 The Reported Frequencies of Physicians’ Interactions 
with Clinical Pharmacists and Their Reasons (n = 178)

Variable n (%)

Frequency of interaction(s)
Never 19 (10.7%)

Rarely 73 (41.0%)
Once a week 57 (32.0%)

Once a day/more 29 (16.3%)

Reason(s) for interaction with clinical 
pharmacist
Drug-availability enquiries 84 (53.5%)

Drug-alternative enquiries 73 (46.5%)

Drug-dosage enquiries 92 (58.6%)
Drug-interaction enquiries 86 (54.8%)

Table 3 Perceptions of Physicians Towards the Roles of Clinical Pharmacists (n = 178)

Roles of Clinical Pharmacists Uncomfortable 
n (%)

Moderately  
Comfortable n (%)

Comfortable 
n (%)

(1) Providing patient education. 17 (9.6%) 63 (35.4%) 98 (55.1%)a

(2) Suggesting use of nonprescription medications. 61 (34.3%) 67 (37.6%)a 50 (28.1%)

(3) Monitoring outcomes of pharmacotherapeutic regimens. 26 (14.6%) 59 (33.1%) 93 (52.2%)a

(4) Designing and monitoring pharmacotherapeutic regimesb 24 (13.5%) 68 (38.2%) 85 (47.8%)a

(5) Detecting and preventing prescription errors. 28 (15.7%) 52 (29.2%) 98 (55.1%)a

(6) Treating minor illnesses, eg, headaches. 39 (21.9%) 52 (29.2%) 87 (48.9%)a

(7) Suggesting use of prescription medications to medical doctors. 15 (8.4%) 70 (39.3%) 93 (52.2%)a

(8) Suggesting use of certain prescription medications to patients. 31 (17.4%) 69 (38.8%) 78 (43.8%)a

Notes: aHighest percentage. b1 missing response (0.6%).
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Table 4 Physicians’ Expectation of Clinical Pharmacists (n = 178)

Doctors’ Expectation Overall  
Disagree  

n (%)

Neutral  
n (%)

Overall  
Agree n (%)

(1) I expect clinical pharmacists to educate my patients about the safe and appropriate use of 

their medication.

14 (7.9%) 15 (8.4%) 149 (83.7%)a

(2) I expect clinical pharmacists to be knowledgeable experts regarding drug-therapy. 12 (6.7%) 14 (7.9%) 152 (85.4%)a

(3) I expect clinical pharmacists to know the specific indication of each drug I prescribe, even 

when drugs have more than 1 approved or recognized indication.

17 (9.6%) 31 (17.4%) 130 (73.0%)a

(4) I expect clinical pharmacists to monitor my patients’ response to drug therapy and let me 

know if a patient encounters any drug-related problem.

15 (8.4%) 21 (11.8%) 142 (79.8%)a

(5) I expect clinical pharmacists to take personal responsibility for resolving any drug-related 

problems they detect involving patients.

33 (18.5%) 39 (21.9%) 106 (59.6%)a

(6) I expect clinical pharmacists to assist my patients in selecting appropriate nonprescription 

medication.

47 (26.4%) 39 (21.9%) 92 (51.7%)a

(7) I expect clinical pharmacists to assist me in designing drug-therapy treatment plans for my 

patients.

14 (7.9%) 21 (11.8%) 143 (80.3%)a

(8) I expect clinical pharmacists to be available to me for consultation when I see patients (eg, 

during rounds).

14 (7.9%) 19 (10.7%) 145 (81.5%)a

Note: aHighest percentage.

Table 5 Physicians’ Actual Experiences with Clinical Pharmacists (n = 178)

Doctors’ Experiences Overall  
Disagree  

n (%)

Neutral  
n (%)

Overall  
Agree n (%)

(1) In my experience, clinical pharmacists are a reliable source of general drug informationb 17 (9.6%) 18 (10.1%) 142 (79.8%)a

(2) Clinical pharmacists routinely counsel my patients regarding the safe and appropriate use of 

their medications.

40 (22.5%) 39 (21.9%) 99 (55.6%)a

(3) In my experience, clinical pharmacists are a reliable source of clinical drug information (ie, 

information regarding the clinical use of drugs in specific situation).

10 (5.6%) 26 (14.6%) 142 (79.8%)a

(4) Clinical pharmacists routinely inform me about more cost-effective alternatives to the drugs 

I prescribeb

28 (15.7%) 31 (17.4%) 118 (66.3%)a

(5) In my experience, clinical pharmacists appear willing to take personal responsibility for 

resolving any drug-related problems they detect.

41 (23.0%) 51 (28.7%) 86 (48.3%)a

(6) Clinical pharmacists routinely inform me if they detect clinical problems with my 

prescriptions.

25 (14.0%) 24 (13.5%) 129 (72.5%)a

(7) Clinical pharmacists frequently ask me to clarify for them the Drug-therapy objectives I have 

in mind for my patients.

32 (18.0%) 40 (22.5%) 106 (59.6%)a

(8) Clinical pharmacists frequently let me know that my Patients have experienced some 

problem with their medication

35 (19.7%) 40 (22.5%) 103 (57.9%)a

Notes: aHighest percentage. b1 Missing response (0.6%).
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Discussion
One of the main factors affecting the implementation of CPS in the medical teams of the local hospitals is the nature of 
relationship between physicians and clinical pharmacists, and that good physicians’ attitude is the most important and 
strongest facilitator regarding the implementation of CPS in hospitals.33 Nevertheless, the CPS are relatively new to Wad 
Medani hospitals. Therefore, the purpose of the current study was to investigate the physicians’ perceptions, expectations, 
experiences, and perceived barriers with clinical pharmacists. By using a questionnaire that measures physicians’ perceptions, 
expectations, experiences, and perceived barriers towards the role of clinical pharmacists; the study found that physicians were 
quite convenient with some roles of clinical pharmacists and had high expectations and had good experience with clinical 
pharmacists. Also, physicians reported some barriers that can hinder clinical pharmacists’ contribution.

The perception was measured using level-of-comfort regarding the roles of clinical pharmacists. Slightly more than 
half of the physicians were comfortable with clinical pharmacists providing patient education, detecting and preventing 
prescription errors, and monitoring outcomes of pharmacotherapeutic regimens. These findings agree with observations 
elsewhere.29,30 These positive perceptions towards the roles of clinical pharmacists might indicate that clinical pharma
cists can perform their established roles such as detecting and preventing prescription errors and some of the extended 
roles such as providing patient education activities with the support of physicians.

The majority of physicians had relatively high expectations towards clinical pharmacist with an overall statement of 
more than 50% rate of agreement. These findings are similar to studies done in several countries.27,29,37 This high 
expectation regarding clinical pharmacists educating patients about the safe and appropriate use of their medications was 
aligned with the positive perception of the role of clinical pharmacists in providing patients education. Clinical pharmacists 
must meet these high expectations. Although, clinical pharmacists do seek to improve their level of practice, they are faced 
with many obstacles and they need to overcome them, such as lack of Continuous Professional Development (CPD), and 
lack of clinical pharmacist staff which make it harder for them to get a spare time for the CPD.38

Physicians had good experience in nearly all the statements and reported that clinical pharmacists are reliable sources of 
both clinical and general drug information. The finding is observed elsewhere.30 This is in consensus with physicians who 
reported high expectation with clinical pharmacists’ being knowledgeable drug experts in this study. Half of the physicians in 
the current sample have reported that they never or rarely interact with clinical pharmacists, and yet we see high level of 
experiences with clinical pharmacists, which may indicate a contradiction. It is unclear why this contradiction exists, but it 
could be as a result of the DIC activities of clinical pharmacists that physicians may perceive it as an experience.

Table 6 Physicians’ Perceived Barriers That Can Hinder Clinical Pharmacists’ Contributions (n = 178)

Barriers Overall  
Disagree  

n (%)

Neutral  
n (%)

Overall 
Agree  
n (%)

(1) The specific responsibilities of a clinical pharmacist are not clearly defined. 39 (21.9%) 25 (14.0%) 114 (64.0%)a

(2) Medical doctors are unaware of the benefits of having a clinical pharmacist on their team. 57 (32.0%) 17 (9.6%) 104 (58.4%)a

(3) Medical doctors are unable to judge the knowledge and level of skills of the clinical 

pharmacist.

66 (37.1%) 29 (16.3%) 83 (46.6%)a

(4) Medical doctors have a low level of trust in the clinical pharmacist’s abilities. 89 (50.0%)a 36 (20.2%) 53 (29.8%)

(5) The clinical pharmacist does not have the proper communication skills needed for 
interaction with medical doctors.

70 (39.3%)a 45 (25.3%) 63 (35.4%)

(6) Medical doctors have no prior experience of working with a clinical pharmacistb 44 (24.7%) 28 (15.7%) 105 (59.0%)a

(7) Involvement of clinical pharmacists in other tasks interrupt the continuity of patient care. 96 (53.9%)a 31 (17.4%) 51 (28.7%)

(8) Clinical pharmacists are not accessible when needed. 53 (29.8%) 33 (18.5%) 92 (51.7%)a

Notes: aHighest percentage. b1 Missing response (0.6%).
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Physicians reported that the specific responsibilities of a clinical pharmacist are not clearly defined, and physicians have no 
previous experience of working with a clinical pharmacist, also physicians were unaware of the benefits of having a clinical 
pharmacist in their team are barriers hindering clinical pharmacists’ contributions. Similar finding was also reported in Saudi 
Arabia.34 Salim et al noted that clinical pharmacists in Khartoum reported that they lack a clear job description. Both clinical 
pharmacists and physicians agree with these results.24 The low frequency of interactions may explain why: physicians believe 
that physicians have no previous experience working with a clinical pharmacist; physicians were unaware of the benefits of 
having a clinical pharmacist in their team; and clinical pharmacists are not accessible when needed. These might reflect the 
inadequacy of hiring clinical pharmacists in hospitals. The high level of disagreement with “physicians have a low level of 
trust in the clinical pharmacist’s abilities” and “Involvement of clinical pharmacists in other tasks interrupts the continuity of 
patient care” can be explained by the good experiences physicians had with clinical pharmacists.

This study’s findings suggest that physicians in Wad Medani can support clinical pharmacists in performing their 
established and extended roles as seen by the positive perception and the high expectations and experience toward 
clinical pharmacists. Also, physicians had reported some challenges that can hinder clinical pharmacists’ contributions. 
Overcoming these challenges may require making clinical pharmacists available to physicians by increasing the working 
clinical pharmacists in the hospitals and providing them a clear job description.

Limitations
Generally, the study had faced two limitations. First, the findings cannot be generalized due to the study design of 
choosing the participants. Second, the number of the enrolled participants in this study did not necessarily reflect the full 
picture, since most of the targeted hospitals have an outdated or inaccurate employment list and even that some 
physicians do not attend to the hospitals even if they were listed in the employment list.

Conclusion
This study showed that most physicians were quite comfortable towards the roles of clinical pharmacists and reflected 
their high expectations and good experiences in collaboration with clinical pharmacists. It had also shown some of the 
perceived physicians’ barriers that can hinder clinical pharmacists’ contributions in Wad Medani hospitals. It was 
suggested that hospitals should recruit more clinical pharmacists in the hospital with clear job description and provide 
them CPD. Future research should focus on the impact of clinical pharmacists in Sudan.
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