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Abstract
The position of the community pharmacists (CPs) in the control and management of communicable and non-communicable conditions is central. However, this largely depends on the knowledge, attitude, and practice (KAP) of the CPs. The purpose of this comprehensive review was to assess the KAP of Sudanese CPs in various disease conditions, such as respiratory, cardiovascular, endocrine, gastrointestinal, central nervous system and renal system disorders, and tropical infections. In addition, the review sought to assess the knowledge and competencies of the CPs in safe medication practice and pharmaceutical care. A narrative literature search was conducted using PubMed, Scopus, and Google Scholar databases. The search strategy employed relevant keywords and Boolean operators, without date restrictions, and was limited to English-language articles. The results indicated that the knowledge and attitude of the Sudanese CPs were moderate to good. However, the practice was lacking in various areas. The gaps in the practice of the CPs were evident in the rational use of drugs, patient counseling, decision-making skills, and device skills in the management of various conditions. The simulated patient studies consistently showed the presence of the ‘know-do gap’ in the practice of the CPs. Despite these challenges, pharmacist-led interventions in chronic disease management demonstrate substantial improvements in clinical outcomes when pharmacists are actively integrated into patient-centered care models. Overall, this review underscores the urgent need for targeted continuing professional development, strengthened regulatory frameworks, and enhanced integration of pharmacists into multidisciplinary healthcare teams to optimize pharmaceutical care and improve patient outcomes.
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1. Introduction
Community pharmacists (CPs) are increasingly being recognized as key providers of healthcare due to their accessibility, medication expertise, and patient-centered nature of practice [1]. CPs are no longer only medicine dispensaries but are also involved in medication management, disease prevention, health promotion, and patient counselling [2]. In low- and middle-income countries such as Sudan, CPs are often the primary source of advice for patients seeking medical advice due to resource constraints and inaccessibility of medical doctors [3,4]. Thus, in such settings, CPs’ knowledge, attitudes, and practices (KAP) are of vital importance in ensuring the delivery of optimal healthcare. The KAP model is an important framework in assessing CPs’ professional competence and in identifying discrepancies between their knowledge, attitude, and actual practice [5]. So far, it is evident that although CPs may have adequate foundational knowledge and positive attitudes towards their professional role, these are not necessarily translated into optimal practice. This is particularly evident in areas such as patient counseling and rational medicine use [5,6].
Respiratory diseases, cardiovascular diseases, diabetes mellitus, and infectious diseases form a significant disease burden in Sudan and similar environments [7]. CPs have been recognized as playing an important role in the management of patients with these conditions, especially in early detection, appropriate referrals, optimization of medication therapy, and educating patients [8,9]. However, their effectiveness is influenced by several determinants, including training, policy, infrastructure, and patients themselves [10,11]. 
This review aims to offer a comprehensive overview of all existing evidence on KAP among CPs in Sudan in relation to a wide range of disease conditions and professional domains. By integrating findings from cross-sectional studies, interventional studies, and simulated patients, this review aims to highlight strengths, gaps, and opportunities for improving pharmacy practice in Sudan. Ultimately, it aims to emphasize the need for a paradigm shift in pharmacy services from product-based services to more patient-centered pharmaceutical services.
Literature search methodology
To increase clarity and transparency of the process of conducting a literature review, the following systematic search of literature through three online databases, namely PubMed, Scopus, and Google Scholar, has been carried out. For the purpose, the keywords and the MeSH terms corresponding to the key concepts of the review have been searched using appropriate Boolean operators (AND, OR). No limitations regarding the time period were imposed at first; however, all the searches were limited only to articles in English language. The final search has been made on 12 February 2026. All titles and abstracts were reviewed, and those that appeared to be eligible were read thoroughly. Furthermore, all the bibliographies of the relevant articles were checked for any potential studies. As this is a narrative review, no meta-analysis or rating was done.
2. KAP of Community Pharmacists Toward Respiratory System Diseases and Disorders
The evidence obtained from the above studies reveals that the KAP of CPs with regard to the management of respiratory system-related diseases and therapeutic interventions vary significantly. The gaps in the knowledge and practice levels of the pharmacists were evident in the management of pediatric cough and cold, rational use of drugs, and device-related skills [12-20].
In the context of the management of pediatric cough and cold, the knowledge and practice levels of the CPs were predominantly moderate. However, concerns persist with regard to the irrational practices of the pharmacists. For instance, it was evident that more than half of the pharmacists in the studies under consideration possessed moderate levels of knowledge. However, inappropriate practices such as the sale of cough and cold medications to children younger than two years and the prescription of antibiotics without valid reasons were prevalent among the pharmacists [12]. The studies that focused on the attitude of the pharmacists corroborated the above evidence. For instance, it was evident that the pharmacists were uncertain and felt uneasy in the context of the sale of cough and cold medications to children younger than two years. The concerns were evident in the context of safety and efficacy issues and the lack of clear regulations [13].
In the context of the management of upper respiratory tract infections (URTIs), the knowledge and practice levels of the pharmacists were better. For instance, it was evident that two-thirds of the pharmacists possessed adequate knowledge with regard to the management of URTIs. The practices were appropriate. However, patient-related factors and the workload were the principal factors that constrained the pharmacists in the management of URTIs [14].
The COVID-19 pandemic also offered further insight into the preparedness of pharmacists in dealing with respiratory infectious diseases. The results revealed that pharmacists had satisfactory knowledge regarding COVID-19, accompanied by positive attitudes and excellent preventive practices, including compliance with infection control practices and education of patients [15, 16]. Pharmacists also made significant contributions in the prevention and control of the spread of the disease by providing accurate information to patients and ensuring continuity of services. However, there was also a significant attitudinal gap in that only a small proportion of pharmacists demonstrated highly positive attitudes, indicating the need to address their attitudes and behaviors appropriately [15]. Moreover, studies related to vaccines also revealed acceptable levels of uptake and willingness of pharmacists to be vaccinated against COVID-19, with factors such as self-confidence and barriers significantly influencing their attitudes and intentions to be vaccinated against the disease [17].
Regarding chronic respiratory diseases such as asthma, the results revealed significant gaps in pharmacists' practical competencies, although their knowledge level was satisfactory. Although acceptable knowledge and proficiency in demonstrating the use of inhalers were reported in some studies, there were also discrepancies in the execution of essential steps in the demonstration of the use of inhalers and devices [18]. More concerningly, simulated patient studies revealed that a significant proportion of pharmacists failed to demonstrate the use of inhalers appropriately, with some demonstrating poor technique and others showing total unawareness of the use of some devices. These results indicate significant gaps in perceived and actual competence, which could affect the outcomes and control of the disease in patients [19].
Pharmacists' role in the management of tuberculosis (TB), although not exclusively respiratory, also provided further insight into their role in the management of chronic infectious respiratory diseases. Pharmacists demonstrated satisfactory knowledge of TB regimens and reasons for non-compliance with treatment regimens; however, their practices in the management of TB patients were suboptimal, particularly in counseling and safe medication use. Pharmacists also demonstrated negative attitudes towards DOTS and a lack of education of patients, indicating the need to address their attitudes and practices appropriately [20].
To summarize, the above-mentioned evidence indicates that CPs in Sudan possess moderate to good knowledge, as well as generally positive attitudes, towards respiratory diseases, but there are significant gaps in their practice, such as in rational use, pediatrics, and demonstrating the use of inhalers, which are exacerbated by systemic factors such as workload, training, and patient factors. Thus, to maximize the role of pharmacists in managing respiratory diseases, it is important to strengthen CPD, implement regulations, and include skills-based education.
3. KAP of Community Pharmacists Toward Cardiovascular Diseases and Disorders
The evidence of KAP among CPs in Sudan concerning cardiovascular diseases indicates an overall suboptimal level of knowledge, attitudes, and practices with considerable variability in the evaluated domain. In terms of pharmacotherapy, such as knowledge and practice in using amlodipine, slightly over half of CPs in Sudan demonstrated good knowledge (55.2%) and practice (54%) in using this drug. However, an important portion of CPs showed some deficiencies, especially in areas concerning drug interactions and counseling. Notably, the use of reference materials such as handbooks and software programs was significantly associated with good practice. This emphasizes the importance of accessible clinical resources in enhancing community pharmacists’ performance [21].
On the other hand, CPs’ roles in preventive cardiovascular health, particularly in cardiovascular disease (CVD) screening, indicated an overall suboptimal level of knowledge, attitudes, and practices. In this context, CPs in Sudan showed positive attitudes and willingness to provide CVD risk screening, with 78% of them expressing positive attitudes [22]. However, CPs in Sudan performed poorly in providing CVD screening. Inadequate knowledge and training, insufficient time and resources, insufficient private counseling areas, and insufficient institutional and regulatory support were some of the barriers to providing CVD risk screening. These findings were further supported by another study in Sudan showing inadequate knowledge and practice in CVD risk assessment, with insufficient utilization of standardized tools such as calculators and documentation [23]. These findings suggest that community pharmacists in Sudan are aware of the importance of preventive cardiovascular health. However, professional constraints are apparent in the low level of implementation.
Further evidence of the pivotal role of the pharmacist in the management of cardiovascular disease comes from the results of interventional studies. The implementation of educational and behavioral interventions by pharmacists in the context of primary healthcare services was found to significantly improve the levels of medication adherence in patients with type 2 diabetes and cardiovascular disease. The improvements were evident in the enhancement of glycemic control and blood pressure levels, and quality of life indicators [24]. In the context of heart failure services, the implementation of clinical pharmacist services in the management of heart failure was found to significantly improve the achievement of optimal levels of evidence-based pharmacotherapy with ACE inhibitors/ARBs/ARNIs and beta-blockers and was accompanied by clinical benefits [25]. In the context of educational interventions in the management of heart failure services, educational interventions implemented by clinical pharmacists were found to significantly improve levels of medication adherence in heart failure patients. The levels of medication adherence were significantly shifted from low to high levels [26].
The above evidence indicates the presence of a dichotomy in the role of pharmacists in the prevention and management of CVD. The knowledge and attitude levels of CPs in Sudan were found to be moderate in the context of the management and prevention of cardiovascular disease. However, the practice levels were found to be inadequate in the context of screening and risk assessment. The above evidence indicates that the implementation of clinical pharmacist services in the prevention and management of cardiovascular disease in the country is pivotal.


4. KAP of Pharmacists Toward Diabetes Mellitus
From the available evidence in Sudan, it is revealed that pharmacists possess satisfactory knowledge and have positive attitudes towards diabetes mellitus (DM). However, differences in practice and specific areas with knowledge gaps were identified. A cross-sectional study that aimed to assess the KAP of CPs towards diabetes management in Ramadan identified that most pharmacists possessed satisfactory knowledge, especially in assessing risks and deciding on the cessation of fasting [27]. Another notable practice is that pharmacists provided good counseling on blood glucose monitoring, diet, and prevention of hypoglycemia and dehydration. However, counseling on exercise was not commonly practiced. Despite these positive practices, pharmacists’ inadequate knowledge was identified as a major barrier in counseling, thus necessitating further professional development [27]. 
It is also important to note that better evidence from other studies that include intervention and clinical studies indicates that pharmacists play a significant role in improving diabetes management. A significant improvement in medication adherence in primary care settings for patients with type 2 diabetes was observed in studies that implemented educational and behavioral interventions conducted by pharmacists [24]. The improvement was noted in all domains of medication adherence, as well as in glycemic and blood pressure levels. Similarly, a randomized clinical trial revealed that pharmacists’ integration in multidisciplinary care teams for diabetes management resulted in significant improvements in clinical parameters, including postprandial glucose and HbA1c levels. Moreover, it was also identified that a greater number of patients achieved targets compared to conventional care [28].
Apart from conventional face-to-face methods, innovative educational methods such as video-based pharmacist education have been found to be effective. In one such study that used the quasi-experimental method, it was found that the self-care practices of patients, glycemic indices, and lipid profiles were significantly improved over a period of 12 months. This indicates that technology-based pharmacist interventions can be effective in improving long-term disease management [29]. In another study, it was found that educational programs led by pharmacists were highly effective in improving the knowledge and attitudes of patients toward diabetes management. Knowledge and attitudes are two important factors that influence patient compliance with the disease management plan [30]. 
Therefore, it can be concluded that although the overall KAP of pharmacists toward diabetes management is satisfactory at the primary level, the most beneficial effects in the management of diabetes can be obtained when the pharmacist is involved in the process. In all such studies that used the educational methods of the pharmacist in the management of DM, it was found that the outcomes were significantly better. However, the gaps in the practice and counseling skills of the pharmacists in the management of diabetes need to be addressed.
5. KAP of Community Pharmacists Toward Gastrointestinal Diseases and Disorders
The existing body of evidence on the knowledge, attitudes, and practices of CPs in Sudan with respect to gastrointestinal (GIT) disorders indicates that the overall knowledge and attitudes are satisfactory with respect to some conditions. However, the practice with respect to these conditions is unsatisfactory. In the context of chronic GIT disorders such as irritable bowel syndrome (IBS), the overall KAP of CPs were satisfactory. In this context, it was evident that more than half of the CPs indicated satisfactory knowledge and practice with respect to the management of IBS. The majority of the pharmacists were able to identify the common symptoms of the condition and the symptom-based approach to diagnosis. However, there were gaps in the knowledge of the pharmacological and lifestyle management of the condition. The overall attitude was positive; however, there was a considerable portion of the pharmacists who felt that they needed more training in the management of the condition because they felt that they were not adequately prepared to manage the condition [31].
On the other hand, studies that used a simulated patient (SP) approach to assess pharmacists’ practice in acute GIT complaints, such as acute diarrhea, have shown significant deficiencies. In spite of the high accessibility of CPs as primary healthcare service providers, the history-taking and counseling skills of pharmacists are impaired. Although information such as the patient’s age was readily available, important information, especially the presence of blood in the stool, was not as readily available. More importantly, however, was the fact that pharmacists’ dispensing practice did not conform to evidence-based recommendations, where loperamide was most frequently prescribed, and oral rehydration solution, which is a mainstay in the management of acute diarrhea, was not recommended. Counseling skills of pharmacists are also wanting, as there was a poor provision of important information to patients, especially on the proper use of prescribed medications and the duration of therapy. In addition, pharmacists’ referral practice was wanting, as only a small number of pharmacists accurately identified patients who require medical consultation unless prompted [32].
Overall, these studies show a significant disparity between pharmacists’ knowledge and practice in the management of GIT complaints. Although pharmacists are apparently well-equipped in the recognition and management of chronic GIT complaints, such as IBS, from a theoretical perspective, pharmacists are apparently wanting in the management of acute GIT complaints, such as acute diarrhea, which are of significant public health concern.
6. KAP of Community Pharmacists Toward Central Nervous System Diseases and Disorders
This is supported by findings from Sudan, which show that there is a significant gap in the KAP of CPs regarding CNS disorders, despite their significant contribution to the optimal use of pharmacotherapy and patient counseling in this field. Specifically, there is consistently low knowledge about antiepileptic drugs (AEDs). For instance, in a cross-sectional analytical study, the proportion of CPs showing good knowledge about AEDs was only 6.5% in the entire study group, while the majority showed low levels of understanding, despite the high proportion showing previous training about the drugs [33]. Additionally, another study showed that the majority, about 85.3%, of CPs had inadequate knowledge about AEDs, while only a few showed good levels of understanding [34].
CPs, however, showed relatively good levels of understanding about the misuse of medication, particularly the abuse of pregabalin. For instance, there was a high proportion showing awareness about the increasing levels of pregabalin abuse and the adherence to the prescription-only practice [35]. Additionally, CPs were actively involved in the prevention of the misuse of the medication through the adoption of non-availability responses, which is generally appropriate. However, the adoption of passive responses is also a cause of concern.
As for neurodevelopmental and psychiatric disorders, the literature reveals that there are significant shortcomings in pharmacists’ KAP in relation to patient-centered care. The pharmacists’ knowledge and awareness of autism spectrum disorders (ASDs), for instance, were found to be suboptimal, as pharmacists reported a low level of familiarity and confidence in counseling caregivers, especially regarding the use of medicines and potential side effects [36]. In addition, studies on pharmacists’ mental health literacy also showed a paradox. Although pharmacists showed a fair level of recognition of common psychiatric disorders, such as depression, their attitude was often influenced by stigma and misconceptions. In fact, a significant number of pharmacists associated mental illness with a poor outcome, including violent and suicidal behaviors, and only a small number of pharmacists showed confidence in counseling or engaging in a conversation about mental health [37]. It is also important to mention that pharmacists’ confidence in managing psychiatric disorders was significantly lower than that of pharmacists for cardiovascular diseases, highlighting a significant gap in mental health service provision in community pharmacy practice.
Overall, the results of these studies highlight that, although there may be specific strengths of Sudanese CPs, such as drug misuse, pharmacists’ KAP in relation to CNS disorders as a whole is not satisfactory. The shortcomings are significant, especially in pharmacists’ clinical knowledge, counseling confidence, and attitude. The need for CPD and the inclusion of mental health education in the pharmacy curriculum, as well as the implementation of guidelines, are imperative to enhance pharmacists’ competencies. In addition, stigma and interdisciplinary collaboration are important for CPs to effectively contribute to the management of CNS disorders.
7. KAP of Community Pharmacists Toward Renal Diseases and Disorders
The existing body of literature that studied the pharmacists' KAP regarding the aspects of renal disease and various conditions in Sudan indicates that the pharmacists' knowledge in this area was satisfactory in terms of theory, particularly in the case of clinical pharmacists. However, in terms of practice in the community setting, it was found to be lacking. In the context of the pharmacotherapy of patients with renal impairment, the clinical pharmacists' knowledge in this area was satisfactory in terms of the adjustment of the dose of drugs that are excreted renally. Approximately 61.6% of the pharmacists showed adequate knowledge in this area. However, the knowledge was higher in the context of drugs that are frequently adjusted in dose, such as digoxin, spironolactone, and lisinopril. The application of standardized guidelines such as the KDIGO criteria and creatinine clearance in the monitoring of the patient’s renal function indicates adequate clinical competence. However, there were gaps in the pharmacists' knowledge in the context of the adjustment of the dose of antimicrobials such as azithromycin and levofloxacin. In addition, the training in the adjustment of the dose of drugs in patients with renal impairment was lacking in most of the pharmacists. The collaboration with other healthcare professionals was also lacking in most of the pharmacists [38].
On the other hand, evidence from community pharmacy practice, particularly in the management of renal-related problems like acute uncomplicated cystitis, revealed significant shortcomings in practice. For instance, history-taking practices were found to be inadequate in that SP studies showed that fewer than half of pharmacists engaged in any form of assessment, and only a small number of clinically relevant questions were asked. Moreover, critical elements in evaluating the patient were often overlooked. Similarly, counseling practices were also found to be inadequate in that only a small number of pharmacists provided basic counseling in terms of advice on increased fluid intake. These findings indicate that there is a significant gap between expected and actual practice in the management of common urinary and renal-related problems at the community level [39].
Overall, it is safe to conclude that there is indeed a gap in terms of knowledge and practice in renal pharmaceutical care. While clinical pharmacists showed moderate to good knowledge in terms of renal dose adjustments and monitoring, this is not always reflected in practice in terms of effective patient-centered practice in community pharmacy. This gap in knowledge and practice in renal pharmaceutical care will require specific interventions like training programs, the establishment of national guidelines for the management of minor ailments, and collaboration with other healthcare professionals for effective care for renal disease and other disorders.
8. KAP of Community Pharmacists Toward Tropical Infectious Diseases
Evidence from Sudan shows that there is considerable variation in, and generally suboptimal, KAP of CPs in relation to tropical infectious diseases, with particular emphasis on malaria, tuberculosis, and other neglected tropical infections such as mycetoma. 
Concerning malaria, which is a significant public health problem in tropical countries, knowledge of disease management and pharmacotherapy in relation to malaria was found to be inadequate among CPs [40]. This is evident in inappropriate practices in relation to dispensing practices, including the dispensing of antimalarial drugs in the absence of prescriptions. Though there is some evidence of appropriate compliance with dispensing regulations, there were still irrational practices, mainly attributed to systemic barriers in relation to patients being unable to afford medical consultations, inaccessibility of healthcare facilities, and poor regulatory control [41]. Furthermore, there were knowledge gaps in relation to artemisinin-based combination therapy, which is the mainstay in malaria management, among frontline healthcare providers, including dispensers. Only a small percentage of frontline healthcare providers were found to have adequate knowledge of dosing regimens and therapy in relation to malaria [42]. 
Concerning neglected tropical diseases, knowledge levels were found to be relatively moderate among CPs in relation to mycetoma. However, interpretation of this result is guarded since knowledge levels were still low and dependent on previous exposure in academic or training settings. The small association with demographic variables also indicates systemic educational gaps [43]. About the management of TB, the pharmacy personnel were seen to possess adequate knowledge of the treatment regimens and the factors that lead to defaulting in the completion of the treatment course. However, there were some notable gaps in the understanding of medication safety, patient counseling, and patient compliance [20]. 
From the above findings, it is apparent that there is a common challenge in the effective management of tropical infectious diseases, where the pharmacy personnel possess adequate knowledge about the disease; however, there are some gaps in the effective implementation of the knowledge. Some of the barriers include inadequate training, inadequate opportunities for continuing professional development, inadequate integration of the pharmacy professionals in the public health system, and the general constraints in the healthcare system. Therefore, there is a need to address the barriers through effective interventions that include the implementation of standardized training programs, strengthening the regulatory policies, integrating the pharmacy professionals in the national disease control programs, and promoting interprofessional collaboration. Hence, there is a need to improve the competencies of the pharmacy professionals in the effective management of tropical infectious diseases.
9. KAP of Community Pharmacists Toward Other Diseases and Disorders
The existing literature shows that there is considerable variability in the KAP of CPs regarding a wide range of non-communicable and comparatively less-studied conditions, where deficiencies were noted in many key areas. 
Concerning allergic conditions, the cross-sectional study focusing on allergic rhinitis (AR) demonstrated that there were considerable gaps in the knowledge base of CPs, where the majority of the CPs were found to be lacking fundamental knowledge about the definition, classification, and pharmacotherapy of the disease process [44]. Additionally, there were misconceptions about the safety of drugs in pregnancy and the proper use of inhalers. Moreover, the professional attitudes of the community pharmacists were also suboptimal, indicating a disconnect between the expected pharmaceutical care and the actual practice.
Similar findings were noted concerning food allergies, particularly cow's milk protein allergy, where the CPs were found to possess inadequate knowledge and display negative attitudes. The majority of the CPs were found to possess low levels of understanding about the complications and treatment of food allergies, where only a few were able to attain satisfactory levels of knowledge. However, most of the CPs displayed negative attitudes, which indicates their low preparedness to manage the conditions effectively, which may impact patient counseling and outcomes, particularly in pediatric populations [45].
With regard to health promotion activities, the CPs were found to be more positive in the case of lifestyle modifications and nutritional counseling. Although the CPs were described to possess average levels of knowledge about nutritional and dietary supplements, the majority were found to possess positive attitudes and be involved in the routine practice of counseling patients about lifestyle modifications. This indicates that the CPs, despite possessing moderate levels of knowledge, are aware of their role in health promotion activities, which is a fundamental part of the pharmaceutical care service [46].
Regarding oral health, pharmacists’ KAP were generally strong. Pharmacists were involved in the recommendation of oral hygiene aids and referring patients to dentists accordingly [47]. The reliance on symptomatic treatment, as reflected by the frequent use of analgesics for toothache, could, however, indicate a possible knowledge gap in patient education. On the other hand, in the case of snakebite treatment, which is less common in clinical practice, pharmacists’ knowledge was inadequate, and their confidence was low, despite their practice in endemic areas [48]. This could be due to limited exposure in pharmacy education, which is compounded by the lack of standard protocols for such cases.
Knowledge, attitudes, and perceptions of pharmacists about off-label use of drugs were also limited. While most pharmacists were familiar with the concept, only a few claimed to have sufficient knowledge, with misconceptions about legality and professional obligations [49]. Pharmacists’ knowledge of off-label use was mostly through experience rather than education, which could explain the differences in their practice.
It can thus be concluded that, in general, CPs’ knowledge, attitudes, and practice in some areas, such as health promotion and oral health, are strong, whereas in other areas, such as allergies, pediatrics, and pharmacotherapeutic concepts such as off-label use of drugs, there are significant knowledge and attitude gaps. These differences underscore the importance of pharmacists’ education, which should cover a wide range of diseases to improve their competence in practice.
10. KAP of Community Pharmacists Toward Adverse Drug Reactions (ADRs), Drug-Related Problems (DRPs), and Drug Interactions (DIs)
An evaluation of the KAP of CPs regarding medication safety, including ADRs, DRPs, and DIs, has shown that there are gaps in their KAP, which could impact patient safety and medication outcomes. Studies done in Sudan consistently show that there is a mismatch between positive attitudes and low levels of knowledge and practice in the aforementioned areas.
Regarding pharmacovigilance and ADR reporting, community pharmacists were shown to have positive attitudes but low levels of knowledge and practice. A cross-sectional study done in Sudan showed that although most CPs had positive attitudes towards pharmacovigilance (73.1%), their levels of knowledge were inadequate [50]. Similar findings were shown in the KAP of CPs regarding ADR reporting among healthcare professionals, where the majority had moderate levels of knowledge and high levels of agreement about the importance of ADR reporting; however, the actual levels of ADR reporting were low, where fewer than one-fifth of those who encountered ADRs actually engaged in the formal process of ADR reporting [51]. This has been shown to be due to barriers related to low levels of awareness of the ADR reporting system, inadequate levels of training, and the absence of incentives. This has been supported by intervention studies that showed that levels of knowledge about pharmacovigilance were significantly improved through educational interventions [52]. Additionally, the absence of institutional policies, the ADR reporting system, and educational efforts has been shown to affect the levels of ADR reporting and the stability of the pharmacovigilance system [53].
In the context of DRPs, the evidence suggests that the competency level of CPs in addressing issues of medication-related problems in real-life practice settings is low. The simulated patient studies showed that only a small percentage of pharmacists were able to identify and detect DRPs in prescriptions. The percentage of pharmacists who were able to detect and address these issues was as low as 21.3% [54]. However, even when the pharmacists were able to recognize the presence of DRPs in prescriptions, the extent of the intervention was low. The pharmacists were only able to make corrections in the prescriptions and were unable to communicate with the prescriber. The lack of communication with the prescriber is one of the most important factors that prevent the delivery of comprehensive patient care. However, studies carried out in clinical settings with the aid of standardized tools such as the Pharmaceutical Care Network Europe (PCNE) classification showed that clinical pharmacists were highly effective in detecting and addressing DRPs in the context of patient care. The studies showed that the acceptance of the pharmacists' intervention was high [55].
In the context of the domain of drug interactions, the evidence suggests that the awareness and attitudes of pharmacists are moderate. However, the knowledge and application of the pharmacists were low. The survey-based studies showed that the awareness and attitudes of the pharmacists were highly positive in the context of drug interactions. However, the knowledge of the pharmacists in the context of drug interactions was fair and below the expected level [56]. The simulated patient studies provided more objective evidence in the context of the knowledge and application of the pharmacists. The studies showed that the pharmacists were poor in detecting and identifying potential DDIs. The percentage of pharmacists who were able to detect and identify these interactions was low, ranging from 13.6% to 23.4% [57]. However, the pharmacists failed to ask the patient about the medication history. The studies showed that none of the pharmacists asked the patient about the medication history. The studies on food-drug interactions s showed that the knowledge of the pharmacists was low. However, the attitudes of the pharmacists were positive in the context of providing patient education [58].
Therefore, the overall evidence suggests that CPs have a positive perception of the role in medication safety but do not have the requisite knowledge and skills to carry out pharmacovigilance activities and address issues such as DRPs and drug interactions. Thus, it is important that the issues be addressed urgently through various interventions such as professional education and the development of clinical decision tools and pharmacovigilance systems. In this regard, the issues must be addressed to improve the quality of safe and effective pharmaceutical care and the role of the CPs.
11. Simulated-Patient Studies to Assess Community Pharmacists’ Practice
The simulated patient (SP) method, which produces robust and objective results, offers valuable insight into real community pharmacy practice, thus overcoming the limitations of self-reported data, which is commonly used in KAP surveys. From the SP method, which was used in various studies, it is evident that there is a significant gap between pharmacists’ self-perceived competence and their real performance in several areas, such as the detection of DRPs, drug–drug interactions (DDIs), patient assessment, counseling, and rational dispensing.
In the area of DRPs, the SP method revealed markedly poor performance by pharmacists. Only a few pharmacists were able to detect drug-related problems in pediatric prescriptions, with most unable to detect even basic drug-related problems such as incorrect prescription duration or dose [54]. Although some pharmacists took some corrective measures such as dose calculation or adjustment of the prescription duration, there was an absolute lack of any form of interprofessional interaction, with pharmacists failing to communicate with the prescribers. This, therefore, represents a serious gap in pharmacists’ competence as well as their role in the healthcare team.
The SP method, which was used to assess pharmacists’ performance in managing potential DDIs, revealed poor practice by pharmacists. For instance, pharmacists rarely took essential steps such as history-taking, which is an essential step in the process of rational dispensing. DDIs were identified by pharmacists to a limited extent, although there was some recognition of well-known drug interactions when prompted [57]. Despite pharmacists referring to physicians most frequently, the pharmacists’ approach was reactive rather than proactive, thus showing serious deficiencies in clinical judgment and practice.
The areas of deficits in patient assessment and history-taking were also identified in the SP studies on minor ailments such as diarrhea and cystitis. For instance, pharmacists’ limited engagement in comprehensive history-taking was identified, with pharmacists asking few or no relevant clinical questions [32]. Thus, inappropriate treatment decisions were common, including overuse of symptomatic treatments such as loperamide, as well as the misuse of oral rehydration solution (ORS) for diarrhea, which is a first-line treatment. Moreover, pharmacists’ counseling was inadequate, with limited provision of essential information to patients on drug use, fluid, and duration of treatment.
On the issue of antimicrobial use, the SP studies identified alarming rates of inappropriate use of antibiotics without prescription. For instance, a significant number of pharmacists were identified to be dispensing antibiotics such as ciprofloxacin and cefixime for uncomplicated cases [59]. This is a serious public health issue, which can be attributed to lack of regulations, professional accountability, and adherence to guidelines.
Finally, SP studies on the demonstration of appropriate use of inhalers identified serious deficiencies in pharmacists’ practical skills. For instance, although some observational studies identified pharmacists’ knowledge on appropriate use of inhalers as adequate, SP identified that most pharmacists failed to demonstrate appropriate use of inhalers [18, 19]. This is of serious concern, considering pharmacists’ role in educating patients with chronic respiratory illnesses such as asthma.
Thus, in conclusion, all SP studies have uniformly demonstrated that in Sudan, there is a deficiency in pharmacy practice in comparison with what is expected. However, in comparison with other findings on pharmacy students' attitudes and knowledge in Sudan, which were more positive, there is a clear indication of a know–do gap in pharmacy practice. To bridge this gap, there is a need for multifaceted strategies that include strengthening experiential and competency-based pharmacy education, implementing standardized pharmacy practice guidelines, enhancing regulatory control, and increasing integration with clinical decision support tools. Moreover, there is a need for further exploration of SP’s utility in assessing pharmacy practice with the aim of improving quality.
12. Dispensing, Counseling, Prescribing, and Rational Drug Use Practices Among Community Pharmacists
The results of the study in Sudan have revealed significant variability in the performance of CPs in the domains of drug dispensing, counseling, prescribing support, and rational drug use, with significant gaps in knowledge, attitude, and practice. Overall, the results of the studies indicate that pharmacy practice is still mainly product-oriented, with little emphasis given to patient-centered care.
With regard to the knowledge and attitudes of CPs in relation to drug dispensing practices, the results of the studies indicate significant variability in the competence of CPs in dealing with complex pharmaceutical formulations. Moreover, there is evidence of significant knowledge of drugs with different delivery systems, but with predominantly negative attitudes, and relatively acceptable drug dispensing practices in community pharmacies [60]. However, it is also noteworthy that knowledge of tablet splitting, and crushing is variable, but pharmacists generally exhibit safe attitudes by avoiding the manipulation of modified-release and enteric-coated tablets [61]. It is also noteworthy that the rationality of drug dispensing practices is further complicated by factors such as polypharmacy, incomplete prescription information, and significant DDIs, as is commonly encountered in hospital settings where nearly half of the prescriptions exhibit clinically significant DDIs [62].
With respect to counseling, it is evident that performance is suboptimal, as indicated in the literature. Although pharmacists recognize counseling as an integral part of their professional role and indicate that they provide information on dose, method of administration, and length of time for which the drug is to be taken, in practice, counseling is inadequate [11]. Patients often indicate that pharmacists fail to provide information on adverse effects, missed doses, and precautions that need to be taken. Counseling is also often too short, lasting only 1-5 minutes [63]. There are also barriers in counseling, including disinterest and time constraints. When evaluating service quality, it is also evident that, although pharmacists perform reasonably in terms of communicating with patients, counseling is inadequate in terms of consultation and patient engagement [11]. Patients are not sufficiently encouraged to ask questions, and privacy is also not provided [64]. Moreover, pharmacists also fail to provide information on medications in an unbiased manner, focusing only on benefits and not risks [65]. This is further compounded by pharmacists’ failure to make use of medication package inserts as educational tools, despite acknowledging their importance [66].
With respect to pharmacists’ involvement in decision-making and prescribing, it is also evident that pharmacists fail to perform. For instance, in audits on prescription writing, it is evident that pharmacists fail to make complete prescriptions and fail to document essential information [62]. Moreover, pharmacists also fail in terms of appropriate antibiotic and injection use, which is significantly higher compared to international norms [67]. This indicates that pharmacists fail to adhere to irrational prescribing trends. Moreover, pharmacists are strategically placed in decision-making; however, it is also evident that pharmacists fail to perform in terms of clinical decision-making [68]. This is indicated by inadequate clinical skills in terms of patient referral, therapeutic monitoring, and collaboration.
As far as counseling for the dispensing of medical devices and respiratory therapies, pharmacists exhibit moderate competency, though with a number of inconsistencies. In the area of inhaler technique counseling, for example, pharmacists exhibit a sufficient level of knowledge and skills, though there are critical errors in the demonstration of the necessary steps, which may affect the desired outcomes [18]. More alarmingly, as seen in studies on the practical demonstration of medical devices, pharmacists are not able to effectively demonstrate the necessary inhaler techniques, implying a disconnect between perceived and actual competency [19]. In addition, pharmacists often provide counseling for the most common medical devices, including nebulizers and glucose monitors, though this is often patient driven rather than a result of pharmaceutical care [69].
From a broader perspective of rational drug use and pharmaceutical care, there are also challenges that need to be addressed. For instance, the high rates of antibiotic dispensing, inadequate labeling, and short times for dispensing indicate inefficiencies in the system [67]. Moreover, practices in safe drug disposal also reflect that pharmacist in the country have limited awareness of their environmental and public health responsibilities [70]. 
Overall, it is safe to conclude that from the reviewed studies, it is evident that though pharmacists in Sudan have good knowledge and attitudes in many areas, their practice in areas like dispensing, counseling, and prescribing is wanting. The areas that need improvement include training, guidelines, time factors, and patient-related issues.

13. KAP of Pharmacists Toward Pharmaceutical Care (PC) and Clinical Pharmacy
As can be seen, the existing corpus of evidence from Sudan reveals a transitional state of pharmacy practice, characterized by positive attitudes toward PC and clinical pharmacy, but also by significant gaps in knowledge and practice. In total, the evidence reveals a disconnect between pharmacists' intentions to practice PC and clinical pharmacy and their actual preparedness to practice.
Findings from various studies reveal that CPs in Sudan have a poor level of clinical knowledge and insufficient training to practice PC services effectively [71, 72]. This situation is further compounded by a poor level of knowledge of the evolving role of pharmacists, especially as it relates to patient-centered practice and working collaboratively with other healthcare disciplines. Although there appears to be a high level of knowledge of PC concepts, this knowledge appears to be superficial and not necessarily supported by the competencies required for clinical decision-making and drug monitoring [73,74].
Pharmacists in Sudan report a positive attitude toward PC and clinical pharmacy practice. A significant number of pharmacists report a high level of support for expanding their roles as pharmacists, especially as it relates to chronic disease management, patient counseling, and public health activities [72, 75, 76]. Similarly, clinical pharmacists report a positive attitude toward the value of their contribution to the healthcare team, especially as it relates to identifying drug-related problems, drug information, and patient outcomes [77, 78]. However, this positive attitude is not necessarily matched by a positive confidence in practice, as pharmacists report a general level of dissatisfaction with the level of training and preparedness and a general level of uncertainty as it relates to their professional role.
From a practice perspective, community pharmacy practice continues to be product-oriented with limited structural incorporation of PC activities [72]. Although pharmacists are actively engaged in managing minor ailments and informal counseling, such activities are unstandardized, undocumented, and lack clinical guidelines and follow-up mechanisms [75]. Moreover, participation in public health activities such as health education, screening, and lifestyle modifications is limited to opportunistic engagement within the dispensing process rather than through a structured, patient-centered approach [76]. The availability of essential tools to support the implementation of PC, such as consultation areas, records, and clinical equipment, is markedly limited [70, 74].
Significant systemic and professional barriers to the effective implementation of PC include, but are not limited to, the lack of CPD, clinical training, time, staff, and infrastructure [70, 73]. Moreover, organizational barriers such as the lack of national practice standards, official recognition of pharmacists’ roles, and poor interprofessional collaboration significantly hinder the implementation of PC [75, 76]. For pharmacists in hospitals, challenges include workforce numbers, job role ambiguity, institutional support, and optimal team functioning [77, 78].
Notably, enabling factors and opportunities for advancement have also been established. The presence of high levels of professional acceptance of PC concepts, willingness to participate in training, and recognition of the importance of inter-professional collaboration present a sound basis for practice transformation [71, 73, 74]. The younger workforce demographic and their receptiveness to change also present opportunities for the uptake of innovative care models. However, the opportunities and enabling factors present in the system would have to be harnessed through multi-level efforts.
Thus, in conclusion, it may be said that the KAP of pharmacists in Sudan regarding PC and CP is characterized by positive attitudinal readiness, which is unfortunately hampered by significant gaps in knowledge, infrastructural, and system-related areas. This calls for extensive strategies that include modifications in the pharmacy curriculum, continuous professional development (CPD) programs, preparation of national practice standards, infrastructural development in pharmacy practice, and collaboration between professionals. These strategies are essential in moving from product-related practice to pharmaceutical care practice that is comprehensive and patient-centered, to enhance the quality of healthcare.


14. Conclusion and Future Perspectives
Based on the synthesized evidence in the current review, CP in Sudan are in the process of transformation in their practice as professionals. This is characterized by moderate knowledge and positive attitudes, but it is marred by significant gaps in practice. There is an observable lack of consistency in the performance of pharmacists in different domains of disease management, including respiratory, cardiovascular, endocrine, and infectious diseases. The persistent disconnect between knowledge and practice, as revealed in different studies that used simulated patient methodology, points to an essential know-do gap that affects the quality of pharmaceutical care provided to patients.
There are significant systemic and professional barriers that affect the practice of CPs in Sudan, including insufficient training, insufficient CPD, workload, time factors, insufficient infrastructure, and insufficient regulation, as well as insufficient interprofessional relationships and role ambiguity, which affect the full involvement of pharmacists in delivering patient-centered care [79-81]. The services provided by CPs in Sudan are mainly product-oriented and lack the integration of clinical and preventive services.
However, despite these challenges, the review revealed significant opportunities to advance pharmacy practice. The results of interventional studies revealed significant improvements in outcomes, medication adherence, and quality of life of patients receiving care from pharmacists [3,4]. Moreover, the positive attitudes of pharmacists towards expanding their role and their willingness to participate in CPD activities provide a solid platform to advance practice in the future.
It is recommended that future initiatives should be made to develop and implement comprehensive and multifaceted approaches to address the knowledge-practice gap in pharmacy practice. These include improving undergraduate pharmacy education to include clinical and patient-centered competencies, increasing access to formal CPD activities, and incorporating skills training modalities such as experiential learning. Developing and enforcing guidelines and regulations is also essential to standardize practice and promote the rational use of medicines [82].
Moreover, improvements in infrastructure, such as the establishment of counseling rooms and the use of clinical decision support systems, will also be helpful in motivating patients to take their medicines more effectively. Improving interprofessional collaboration and integrating pharmacists into the healthcare teams is also essential to fully utilize their role in delivering optimal patient care [83,84].
In conclusion, transforming community pharmacy practice in Sudan requires collaborative efforts to address the challenges and opportunities available in the country. The community pharmacists in Sudan can play an essential role in improving the quality of healthcare and ensuring safe and effective use of medicines in the country.
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