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Abstract 

Introduction: The growth of type 2 diabetes is considered an alarming 
epidemic in Oman. The efficient team-based approach to diabetes management 
in primary health care is an essential component for providing ideal diabetic 
care. This thesis aimed to explore the current situation related to team-based 
management of type 2 diabetes in public Primary Health Care Centres (PHCCs) 
under the Ministry of Health (MOH) in Oman, including the various challenges 
associated with diabetes management and the most preferable Human 
Resources for Health (HRH) management mechanism, and to examine how this 
could be optimized from provider and patient perspectives.  

Materials and methods: The entire project was conducted in Muscat 
Governorate and was based on one quantitative and three qualitative studies. In 
the quantitative study, 26 public PHCCs were approached through cross-
sectional study. The core diabetes management team recommended by the 
MOH for PHCCs in Oman was explored in terms of their competencies, values, 
skills, and resources related to the team-based approach to diabetes 
management. For the qualitative studies, five public purposely-selected PHCCs 
were approached. The diabetes consultations conducted by the core members 
and other supportive members involved in diabetes management were observed 
and later the Primary Health Care Providers (PHCPs) were interviewed. The 
different approaches explored challenges related to diabetes management and 
the most preferable HRH mechanism by PHCPs. Seven type 2 diabetes patients 
with different gender, employment status, and education were consequently 
interviewed to explore their perceptions towards the current diabetes 
management service and their opinions towards nurse-led clinics.       

Results: The survey provided significant and diverse perceptions of PHCPs 
towards their competencies, values, skills, and resources related to diabetes 
management. Physicians considered themselves to have better competencies 
than nurses and dieticians. Physicians also scored higher on team-related skills 
and values compared with health educators. In terms of team-related skills, the 
difference between physicians and nurses was statistically significant and 
showed that physicians perceived themselves to have better skills than nurses. 
Confusion about the leadership concept among PHCPs with a lack of 
pharmacological, technical, and human resources was also reported. The 
observations and interviews with PHCPs disclosed three different models of 
service delivery at diabetes management clinics. The challenges explored 
involved PHCCs’ infrastructure, nurses’ knowledge, skills, and non-availability 
of technical and pharmaceutical support. Other challenges that evolved into the 
community were cultural beliefs, traditions, health awareness, and public 
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transportation. Complete implementation of task-sharing mechanisms within 
the team-based approach was selected by all PHCPs as the most preferable 
HRH mechanism. The selection was discussed in the context of positive 
outcomes, worries, and future requirements. The physicians stated that nurses’ 
weak contribution to the team within the selected mechanism could be the most 
significant aspect. Other members supported the task-sharing mechanism 
between physicians and nurses. However, type 2 diabetes patients’ non-
acceptance of a service provided by the nurses created worries for the nurses. 
The interviews with type 2 diabetes patients disclosed positive perceptions 
towards the current diabetes management visits; however, opinions towards 
nurse-led clinics varied among the patients. 

Conclusions and recommendations: The team-based approach at diabetes 
management clinics in public PHCCs in Oman requires thoughtful attention. 
Diverse presence of the team members can form challenges during service 
delivery. Clear roles for team members must be outlined through a solid HRH 
management mechanism in the context of a sharp leadership concept. Nurse-
led clinics are an important concept within the team; however, their 
implementation requires further investigation. The concept must involve clear 
understandings of independence and interdependence by the team members, 
who must be educated to provide a strong gain for team-based service delivery.  

Keywords: Challenges, Health care providers, Oman, Perceptions, Primary 
health care, Team-based approach, Type 2 diabetes, Nurse-led clinics. 
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Summary of the PhD Project in Arabic Language 

 

لقد اولت الحكومه الرشيده بسلطنه عمان وبوجه الخصوص وزاره الصحه اهتماما 
فائقا بالعنايه الصحيه االوليه وباألخص عالج االمراض المنتشره بشكل شائع في السلطنه ومن 

اهتمام وزاره الصحه بعالج مرض السكري وذلك لما لهذا المرض من متطلبات التي ضمنها 
 يجب توفيرها للوصول الى اعلى درجات الخدمه والتميز الصحي.

ويعتبر مرض السكري وباألخص النوع الثاني من االمراض الشائعه في سلطنه عمان 
ان الحكومه الرشيده متمثله في وذلك وفق االحصائيات الوطنيه المعتمده في السلطنه، ولهذا ف

وزاره الصحه نهجت عده طرق وعده وسائل لعالج مرض السكري ومن ضمنها توفير في 
المراكز الصحيه االوليه فريقا صحيا متكامال قادرا على توصيل العالج الى المرضى بالطرق 

 المثلى.

ي عمله لخدمه ومما ال شك فيه فان هذا الفريق ال بد ان يبذل قصارى جهده ويتفانى ف
ابناء الوطن والمقيمين فيه، اال ان التطلعات والرؤيا دائما طموحه، لذلك يأتي السعي لبناء 

عيادات مرض السكري في المراكز الصحيه االوليه في هذا الوطن وفق دقه تحتويها الجوده 
االرشادات  واالتقان، وبناء على ما تقتضيه المصلحه الصحيه للمواطنين وللمقيمين ، وتماشيا مع

الصحيه العالميه وذلك من خالل الجهد الكبير الذي تتبناه وزاره الصحه الموقره في عالج 
مرض السكري، تم النظر عن كثب الى هذه الفرق الصحيه المتوفره في المراكز الصحيه االوليه 

 ومعرفه ما إذا كان هناك خلل معين في توصيل العالج للمرضى ام ال.

المشروع من خالل عده اسئله: من هم اعضاء الفريق في الوقت فتم التخطيط لهذا 
الحالي في عيادات مرض السكري؟ وهل باإلمكان االعتماد عليهم لتوصيل العالج المناسب 

للمرضى؟ وما هي االستراتيجيات والخطط المتبعه والتي يمارسها االعضاء في الوقت الحالي؟ 
كان تطوير الفريق واسناد مهام جديده ألعضاء وماهي الرؤى المستقبليه للفريق وهل باإلم

الفريق ومختلفه عن التي يقومون بها حاليا وهل باإلمكان تطبيق التغييرات المقترحه وتنفيذها في 
 المستقبل؟

كل هذه االسئله كانت محورا لهذا المشروع، ولم يكتفي المشروع بهذه االسئله ألعضاء 
م دورا محوريا الفتا للنظر وذلك من خالل مقابلتهم الفريق الصحي فحسب بل كان للمرضى ذاته

وسؤالهم عن مدى رضاهم عن الزيارات لعيادات مرض السكري وإذا كانت لديهم الرغبه 
مستقبال والموافقه في مقابله موظفي التمريض خالل زيارتهم للعياده دون اللجوء الى زيارة 

 الطبيب اال للضروره القصوى.
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لذي بحاجه الى تسليط الضوء عليه هي النتائج التي خرجت بها واالمر الالفت للنظر وا
هذه الدراسه وتتمثل في وجود خلل وضعف ملحوظ في اغلب موظفي التمريض وباألخص في 

 الكفاءه المعرفيه والخلفيه الملمه لمرض السكري.

ومن الجدير بالذكر ان االطباء بعد معرفتهم بنتائج هذه الدراسه أعربوا عن رغبتهم 
مساعده وذلك في ضوء تعزيز مكانه التمريض والسماح لمسؤولي وزاره الصحه في تطوير لل

 ادوارهم.

اما بالنسبه للنتائج التي تم الوصول اليها إثر دراسه اراء المرضى في تطوير عيادات 
السكري ورغبتهم في مقابله موظفي التمريض دون اللجوء الي زيارة الطبيب اال للضروره فقد 

رضى في آرائهم الى ثالث مجموعات: مجموعه موافقه تماما، مجموعه موافقه ولكن انقسم الم
 بشروط ومجموعه رافضه تماما لتلقي العالج من موظفي التمريض.

التحديات باتت واضحة ومشاريع مستقبليه لبحث القضايا المتعلقه بعالج مرض 
من االساسيات المدرجه في  السكري في السلطنه اصبحت مهمه وال بد ان ينظر لها جديا وتكون

الخطط المستقبليه لوزاره الصحه، ايضا رفع مستوى التمريض وتشجيعهم للخوض في مجال 
 السكري امر مهم للغايه وال بد النظر اليه بعين الخبره والكفاءه.

تطوير عيادات مرض السكري وذلك تجاوبا مع التوصيات العالميه امر ال بد منه ولكن 
الخطوات جيدا قبل تطبيقها وادراج المهتمين بمرض السكري بالسلطنه الى يحتاج الى دراسه 

 العمل إليجاد طريقه مثلى لتنفيذ هذه الخطوات.
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Prologue 

 
After my MSc degree in Medical Education from Cardiff University and my 
return home, I still had a deep will to continue my studies to achieve a PhD 
degree. The opportunity came when I was awarded a PhD scholarship by the 
Ministry of Health (MOH), Oman. This reward came along with an invitation to 
meet His Excellency the Director of Planning to discuss different challenges in 
the ministry related to health care, health systems, and health service provision. 
The discussion was guided by the possibility of incorporating some of these 
challenges into my PhD project. Among the different challenges mentioned was 
a shortage of physicians at Primary Health Care Centres (PHCCs) under the 
MOH, which was the most thought-provoking challenge. This motivated me and 
gave me the idea to include it in my PhD and explore it further. 

The interest in exploring the challenge was strongly linked to my background as 
a physician and my strong personal interest towards teamwork and team-based 
approach. Additionally, the rapid increase in the prevalence of type 2 diabetes 
in the country, to epidemic proportions, gave me the opportunity to implement 
my project at diabetes management clinics in PHCCs, where a team-based 
service is provided with an anticipated shortage of physicians.  

Therefore, my background as a physician with a proposed challenge of the 
shortage of physicians and my interest in the team-based approach within the 
diabetes epidemic context provided the three pillars needed for the project to 
commence. 
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Introduction 
This chapter opens with close documentation of the type 2 diabetes epidemic 
and an exploration of the team-based approach to management, both of which 
could lead to reconceptualization of the teamwork approach in the Omani 
primary health care setting. 

Type 2 diabetes and its global spread 

Diabetes is a serious global health problem with alarming outcomes (1). In 
terms of worldwide burden, the World Health Organization (WHO) estimated 
that around 194 million people in the world had diabetes in the year 2003. The 
future estimation is not optimistic, as this figure may more than double by the 
year 2025 (1). Many WHO reports confirm that diabetes is now one of the most 
common Non-Communicable Diseases (NCDs) globally. It is the fourth or fifth 
leading cause of death in most high-income countries, and there is substantial 
evidence that it is an epidemic in many middle- and low-income countries and 
newly industrialized nations (1). 

Type 2 diabetes comprises about 85%‒95% of diabetes cases in high-income 
countries, and accounts for an even higher percentage in middle- and low-
income countries. These figures may significantly misjudge the magnitude of 
the problem, since up to 50% of the population with diabetes are thought to 
remain undiagnosed and therefore untreated (2). 

Type 2 diabetes is associated with rapid cultural and social changes, increasing 
urbanization, dietary changes, reduced physical activity, and other unhealthy 
lifestyle and behavioural patterns (1). A WHO report has shown that type 2 
diabetes is a direct consequence of obesity, a fatty diet, and inactivity (3). 
Therefore, based on the available evidence regarding diet and lifestyle in the 
prevention of type 2 diabetes, normal weight status should be maintained, 
regular physical activity should be continued throughout childhood and 
adulthood, and saturated fat intake should be restricted (4). The literature has 
also shown that being overweight in early and middle age predicts and increases 
the risk of type 2 diabetes (5, 6).  

Type 2 diabetes in the Middle East 

The explosion in the number of diabetes cases in the Middle East region, 
specifically in the Gulf Council Countries (GCCs), is mainly due to type 2 
diabetes. An estimated 19.2 million people, or 7% of the adult population, have 
type 2 diabetes. This is anticipated to more than double by 2025 (1). Four of the 
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countries in the region – the United Arab Emirates, Bahrain, Kuwait, and Oman 
– have conducted studies showing their current diabetes prevalence to be 
among the world’s ten highest countries (1). This increase in type 2 diabetes 
reflects the rise in obesity and body fat, which play a major role in this 
metabolic disorder. Presently, the highest prevalence of type 2 diabetes among 
the GCCs is in Saudi Arabia (7).  

Chronic care model  

The literature suggests that appropriate diabetes treatment with good long-term 
health outcomes can be enhanced by improving the diabetes health care 
delivery system at the primary health care level (8, 9). The Chronic Care Model 
(CCM) is well recommended in this context and was found to provide successful 
outcomes and widely adopted approaches to improve care  based on clinical 
guidelines with quality initiatives (10). The model has several components and 
many effective strategies to manage and prevent chronic diseases, and to help 
health care teams to provide effective solutions to their patients. Additionally, it 
suggests a guide for higher-quality chronic illness management within primary 
care. Its components include self-management support, clinical information 
systems, delivery system redesign, decision support, health care organization, 
and community resources that can produce system reform in which informed, 
active patients interact with prepared, proactive practice teams (11, 12). It is also 
well known that the CCM can play a significant role in restructuring medical 
care to create partnerships between health systems and communities. However, 
the CCM still needs future measures in diabetes process indicators, such as self-
efficacy for disease management and clinical decision making (13).  

Figure 1 illustrates the CCM and its different components of the health care 
system and the community, which all are essential to lead to improved health 
care outcomes. My project and the eventual thesis were applied at the level of 
productive interactions between patients and the team. 
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Figure 1. The chronic care model, adapted from ‘Chronic illness and patient 
self-management’.  Behavioural Medicine: A Guide for Clinical Practice, 4th 

edition, New York, NY: McGraw-Hill; 2014, by Janson, SL et al. (14). 

Team-based approach in diabetes management 

According to current empirical evidence, NCDs, including diabetes, are best 
managed through a team of care providers with complementary specialities 
(15). Therefore, a description of skills and how they complement each other is 
essential to produce productive interactions between the informed, activated 
patients and prepared, proactive and practiced team members. The team-based 
approach itself is not a novel concept in health care (16). Research on team-
based care has already explored many characteristics of the concept and its core 
principles and values, which were later supported by the best practices (17, 18). 
Additionally, the elements or characteristics of team-based care for high 
performing practices have long been discussed (19). The team-based 
management went through several development stages and models, starting 
from the parallel approach, in which care providers contributed to the service in 
parallel pathways with individual goals to reach an interdisciplinary and 
integrative approach in which the care providers work collaboratively towards 
one specific goal [Figure 2]. Each of these models occupies a position along the 
spectrum from the non-integrative to the fully integrative approach in patient 
care. The development of the framework into different models happened 
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around four key components of integrative health care practice, namely 
philosophy/values, structure, process, and outcomes (20).  

 

Figure 2. A continuum of team health care practice models. Adapted from 
‘Parallel practice to integrative health care: a conceptual framework’. BMC 

Health Services Research, 2004, by Boom H, et al (20). 

Understanding the development of models has important implications for 
health research, health care managers, and stakeholders of the country, as this 
could help in the implementation of their components in any hierarchical health 
care system. The decreasing importance of a hierarchical authority structure 
and the increasing importance of structures, processes, and outcomes that 
enhance communication and consensus-building should be considered the most 
important step in model application. Health care managers in different team-
oriented practice models will require different knowledge and skill sets to 
provide the necessary leadership (20). Nurse-led clinics also occupy an 
important position within some of the team-based approach models. The nurse-
led clinics within team-based management has gained a respected presence 
globally, and specifically in type 2 diabetes management (21). In fact, the nurse-
led clinics has demonstrated that patients’ self-management is improved 
dramatically (22), especially where physicians’ numbers were recorded to be 
limited and nurse-led services were initiated. The literature also documented 
that nurse-led clinics could contribute to other successful outcomes (23-26), if 
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implemented properly. Such success was demonstrated in other settings (27-
29), and subsequently could provide good results in Oman. Neighbouring 
countries have shown progressive development in nurses, with supportive 
programs to place them in advanced practice roles in the coming five years with 
very supportive patients (30). 

According to recent literature, there is a huge difference between the 
multidisciplinary approach and the interdisciplinary approach, although some 
studies still use the terms interchangeably (31, 32). The term “multidisciplinary 
team” refers to activities that involve the efforts of different members of the 
team from different disciplines. The members of each discipline will be working 
towards their own individual goal for the patient, and in general, there is little 
or no overlap between the team members (33). The interdisciplinary team 
members not only require the skills of their own disciplines, but also have the 
added responsibility of the group effort on behalf of their activity or patients’ 
involvement. This effort requires the skills necessary for effective group 
interaction and the knowledge of how to transfer integrated group activities into 
a result that is greater than the simple total of the activities of each individual 
discipline (33). 

An important concept for team-based management in relation to the 
interdisciplinary approach is that it provides continuous, accessible, consistent, 
and effective care focused on an individual patient’s needs and goals (21). 
Within the team itself, a fundamental principle of the interdisciplinary 
approach is equality and interdependence between team members (34). The 
focus is on how different members with different specialties in the team work 
together in an integrated manner (interdisciplinary) rather than alongside each 
other (multidisciplinary), and how flexibility is needed with respect to 
professional limitations and patients’ needs (34). It is essential to identify 
shared core roles and responsibilities, while differentiating these from the 
unique contribution of each specialty. Working as a team requires members to 
be willing and committed to working collaboratively to create an environment 
that promotes trust and encourages supportive relationships within a work 
setting that encourages mentoring and ensures that achievements and 
contributions are recognized as successful partnerships between team 
members.  

Figure 3 presents some key contributors to establishing a successful 
interdisciplinary approach for diabetes care delivery. These contributors include 
working collaboratively to foster supportive relationships, strong and 
committed organizational and team leadership, diversity in expertise with team 
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members tailored to local circumstances, shared goals and approaches to ensure 
consistency of message, clear and open communication within the team and 
with the patients and keeping the patient at the centre of decision-making. 

 

Figure 3. Key contributors to a successful interdisciplinary team in diabetes 
care. Adapted from ‘The interdisciplinary team in type 2 diabetes 

management: Challenges and best practice solutions from real-world 
scenarios’. Journal of Clinical and Translational Endocrinology, 2017, by 

McGill M, et al (21). 

A strong and supportive organizational leadership that is committed to the 
interdisciplinary approach is always required within team-based management. 
This is important at a team level, in which leadership has been recognized as an 
essential element in successful interdisciplinary team delivery (21). Members 
who are leading the team should be clear on when and how to be a team player. 
Creativity and adaptability within the team should be encouraged and should 
depend on factors such as the number of patients involved and resource 
constraints. It is also important that all members of the team have a voice, no 
matter how junior or inexperienced they are. While seniority should be 
respected, junior staff often have innovative and creative ideas that deserve to 
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be heard. In this way, including every member within the team is encouraged, 
job satisfaction is improved, and patients’ optimal management is reached (21). 

The interdisciplinary team approach could be applied in different forms of 
distribution of tasks for Human Resources for Health (HRH) management 
mechanisms: for example, a form of task-sharing, task-shifting or task-
replacement, and their application fluctuates according to the HRH workforce 
capacity, availability and preparations. Task-sharing, for example, is a central 
process through which team members collectively utilize their available 
informational resources through discussion structure and cooperation (35). 
Task-shifting involves the rational redistribution of tasks among health 
workforce teams. Specific tasks are assigned, where appropriate, from highly 
qualified health workers to health workers with less training and fewer 
qualifications in order to make more efficient use of the available HRH (36). 
Task-shifting from physicians to nurses or other non-medical providers has 
been identified as a strategy to alleviate shortages and improve quality and 
efficiency (37). The literature also revealed that if portions of preventive and 
chronic care services are delegated to non-physician team members, primary 
care practices can provide recommended preventive and chronic care with 
panel sizes that are achievable with the available primary care workforce (38). 
Task-replacement is a complete change of tasks where applicable. This could be 
applied to certain tasks and mandates that are performed by health 
professionals, which are completely stopped and replaced by other and different 
mandates according to the requirements of the service. 

Oman and Type 2 diabetes management situation 

Oman’s geography and demography 

Oman, officially the Sultanate of Oman, is an Arab State in southwest Asia on 
the coast of the Arabian Peninsula with a strategic position on the Arabian Gulf. 
Oman is bordered by the United Arab Emirates, Saudi Arabia and Yemen 
(Figure 4). In 2018, the estimated population of Oman was 4.83 million (39). 
This is a sharp increase from the 2010 census estimate of 2.77 million. Nearly 
50% of the population lives in Muscat Governorate and the Batinah coastal 
plain northwest of Muscat Governorate, while 200,000 live in the southern 
region. There are about 30,000 people in the remote Musandam Peninsula 
(39). 

The largest city and the capital of Oman is Muscat, with a population of around 
800,000, followed by Seeb (240,000) and Salalah (165,000). Despite being the 
70th largest country, Oman is one of the least densely populated, with just nine 
people per km2 (39) on a land of 309,500 km2 (40). 
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Figure 4. Map of Oman. Source: 
https://www.worldatlas.com/webimage/countrys/asia/om.htm 

Oman is a very ethnically diverse country with at least 12 spoken languages that 
represents its imperial past. Many Omani citizens are from Baluchistan and the 
Swahili coast, and there are about 600,000 foreigners, mostly guest workers from 
Egypt, Jordan, Syria, Sudan, Iran, Pakistan, India, Bangladesh and Philippines 
(41).  

The Omani population is relatively young, with around 50% of citizens under 20 
years of age. As of 2016, literacy among young Omani adults aged 15-24 is 
around 98%, with minimal differences between females and males (42). 

Oil accounts for 50% of the country’s Gross Domestic Product (GDP), which is 
estimated at 73 billion USD (43).  Health sectors spent around 3.5-4.0% of the 
country’s total GDP (44). 
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The government does not keep official statistics on religious affiliation, but 
around three-quarters of Omanis adhere to the Ibadi section of Islam, while the 
remaining 25% are either Sunni or Shia Muslims. There are small communities 
of Indian Hindus and Christians that have been embraced in the country and 
account for 5% of the country’s population (45). 

The climate of Oman is extremely hot and humid most of the year with the 
exception of Dhofar region (south), which has a light monsoon climate and 
receives cool winds from the Indian Ocean. Summer begins in mid-April and 
lasts until the end of October. The highest temperatures are registered in the 
interior, with more than 50°C in the shade (46).  

Omani people’s lifestyle 

Omani people are known to have sedentary behaviours and low levels of 
physical activity, especially among females. Unhealthy dietary habits are also 
common among both genders and contribute to weight gain, and this is found 
as early as in the childhood stage (47). The consumption of traditional Omani 
dishes is also known to have effects on high cholesterol, high blood sugar, and 
weight gain (48). Therefore, there is an urgent need for more research as well as 
a national policy to promote active living and healthy eating, and to discourage 
sedentary behaviour among Omani adolescents and adults (49). Additionally, 
patients with diabetes should consider lifestyle changes to improve their 
outcomes (50). Along with changes to their diet and physical activities, 
behavioural changes could also be uncovered. Diabetes management clinics’ 
improvement could support patients’ holistic development, which is considered 
a complex process but very worthwhile in the process of improving patients’ 
outcomes. Substantial evidence suggests that it is possible to change patients’ 
behaviour, but this change generally requires comprehensive approaches at 
different levels (physician, team practice, hospital, clinic, wider environment), 
tailored to specific settings and target groups (51).  

Smoking is also common among the Omani population and contributes to an 
unhealthy lifestyle, which has become very prominent with Omani urbanization 
(52, 53). Water pipe smoking is also growing rapidly among Omani adolescents 
and becoming an emergent public health concern. Therefore, efforts to prevent 
adolescent and adult smoking should be designed with knowledge of factors 
associated with such behaviour, and should include all forms of tobacco (54).  

The risk of type 2 diabetes is reported to start at adolescence and is indicated by 
a high body mass index (55). Lack of physical activity and knowledge about 
healthy and energy-dense foods might be considered risk factors for overweight 
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and obesity among Omani adolescents, yet there is little data on the lifestyle 
habits of Omani adolescents and students (56). However, what is found in the 
literature is still important and encourages monitoring of the lifestyle habits of 
young adolescents, as recent research has indicated an association between 
young people’s lack of exercise, unhealthy dietary behaviour, and an increased 
risk of developing diabetes (57, 58).  

Lifestyle changes during the last five decades have influenced the culture, and it 
has become apparent that certain factors seem to have influenced the Omani 
population’s anthropometry (49). The problems of sedentary behaviours, 
limited physical activity or unhealthy eating habits among the Omani 
population have become major challenges. The promotion of a healthy lifestyle 
should be a national public health priority. In addition, there is an urgent need 
for national policy promoting active living and healthy eating while reducing 
sedentary behaviours among the Omani population. Future research needs to 
address the determinants of sedentary behaviours, physical inactivity, and 
unhealthy eating habits (49).  

Type 2 diabetes epidemic  

NCDs, including type 2 diabetes, are a serious concern in Oman due to the 
consequent outcomes on the population and the health care system (59). Type 2 
diabetes in Oman occupies a very frontal place among other NCDs with a 
recorded prevalence of 20% in one Omani region in 2010 (60). Likewise, it is 
considered the second most common chronic disease in Oman after 
cardiovascular diseases (60-62). According to the WHO, Oman will witness an 
almost three-fold increase in patients with diabetes over the coming years, 
rising from 75,000 to 217,000 by 2025 (63). The outcomes of type 2 diabetes 
could be divided into two types: the first type could constitute the common 
diabetic complications in different body systems, such as blindness and limb 
amputation, which require family and community support; and the second type 
could create different sequelae and require bigger contributions from the health 
care system in the country, such as effective medications and optimal service 
delivery. Furthermore, diabetes starts early in life among younger Omani adults 
compared to older adults, and this could pose difficult challenges for diabetes 
management teams at PHCCs (64), as the disease has to be tackled early in life 
with strong preventive actions. 

The health care system  

The main health care provider in the country is the Ministry of Health (MOH). 
Other health care providers include: Armed Forces Medical Services, Royal 
Oman Police Medical Service, Sultan Qaboos University Hospital, Diwan 
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Medical Services, Petroleum Development Oman Medical Services, and the 
private sector (65, 66). The health care system in Oman is divided into three 
levels: primary, secondary and tertiary. The primary care services involve 
general physicians, specialized family practitioners, nurses, dieticians, and 
health educators, in addition to other support staff. The secondary and tertiary 
health care services involve more specialized health care providers. At all three 
levels of service, the level of care management fluctuates according to the 
severity of the patients’ disease and is provided free of charge. The management 
includes health providers’ consultations, ordering laboratory tests, performing 
invasive/non-invasive procedures, dispensing medication, and follow-up 
appointments (66). Patients can approach the health care system through either 
the public or the private sector. Presently, the private sector is not large and not 
well developed compared to the public sector in terms of the team-based 
approach at diabetes management clinics; it represents a small proportion of 
overall care for diabetes at primary health care level and is mainly localized to 
the Muscat region (66). Additionally and according to the latest HRH statistics 
recorded by the MOH in 2017, the number of physicians counted 6,200, nurses 
14,408, and other paramedical staff with other unrecorded sub-specialities 
9,185 (67). It follows from this that there are 13.6 physicians and 31.6 nurses 
per 10,000 people.  

The team-based approach in diabetes management clinics in the 
public primary health care system 

PHCCs at the primary health care system provide three types of health care, 
namely prevention, management, and promotion of health care to the 
community (66). The appreciation of the comprehensive health services based 
on these three components is essential to understand how diabetes is handled. 
Along with this background, it is also important to mention that type 2 diabetes 
is addressed using two approaches: the preventive approach with a screening 
attitude at general practitioner clinics, and the management/promotion 
approach with basic health care at diabetes management clinics (68). 

According to the latest national guidelines, the treatment/management 
approach at diabetes management clinics at public PHCCs should include 
primary care physicians, nurses specialized in diabetes, dieticians, pharmacists, 
psychologists, and podiatrists (68). However, the core members of the project 
are the PHCPs who were available at the time when the project was conducted. 
The national diabetes guidelines that are followed at the clinics are based on 
global recommendations and current evidence for treatment and prevention of 
type 2 diabetes (68). The general definition of ‘team’, which is followed at 
diabetic clinics in Oman, is adopted from global understanding of teams, which 
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is based on individual mandates and specific roles required to be accomplished 
during service delivery, and this mechanism of teamwork is occasionally 
associated with well-defined meetings or collaborative actions (69). Previous 
research conducted in diabetes management clinics in primary health care in 
Oman and related to team-based management suggested the multidisciplinary 
team-based approach model, and further requirements for organizing, training, 
and educating PHCPs were recommended (70-72). However, my expectation 
that primary health care in Oman is not yet at the multidisciplinary level [figure 
2]. Therefore, identification and conceptualization of the teamwork approach 
among PHCPs with opportunities for service improvement was an essential 
component in this project.  

Knowledge gap and contribution of this PhD project 

In this project and the eventual thesis, certain gaps in knowledge had to be 
filled: How do PHCPs 1 understand team-based diabetes management? How do 
the PHCPs through available HRH management mechanism share tasks related 
to team-based diabetes management? What do PHCPs at diabetes management 
clinics think are the best ways to share tasks? Will patients accept non-
physician-led management in the context of a hierarchical health system?  

This project also fills gaps in diabetes service and provides background 
information against which feasible mechanisms can be contrasted (including 
but not limited to task sharing/shifting/replacement), and how to optimize the 
diabetes management clinics from PHCPs’ and patients’ perspectives. 

The project explored challenges related to diabetes management by observing 
the core roles and responsibilities of the members and the interdependence 
between them. Additionally, I looked into the contribution from each specialty, 
leadership within the team, patients’ involvement, and resource constraints.  

In the primary health care setting in Oman, it is not known which point the 
team has reached in its development within the present hierarchical system. 

Accordingly, only PHCPs and type 2 diabetes patients were enrolled into this 
project with a focus on the team-based management component at diabetes 
management clinics. The screening component at general physician clinics and 
type 1 diabetes patients who are treated at tertiary care facilities were excluded.  

                                                             
1Available complement of staff for diabetes management at primary health care level: i.e. physicians, nurses, 
dieticians and health educators 
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Main and specific aims of the studies  

Main aim 

The overall aim of this project was to explore team-based management for type 
2 diabetes in public PHCCs under the MOH in Oman. Subsequently, it sought to 
explore the challenges, opportunities for improvement and the most preferable 
HRH management mechanism that could be applied within the team in the 
context of providers’ and patients’ perspectives.  

Specific aims 
A. To explore the perceptions among primary health care centre staff 

concerning competencies, values, skills and resources related to team-based 
diabetes management and to describe the availability of resources needed 
for team-based approaches (papers 1, 2, and 3). 

B. To explore challenges and discuss opportunities for improvement of 
diabetes management clinics in PHCCs in Oman (papers 2 and 3). 

C. To explore PHCPs’ perceptions for changes in HRH management mechanisms 
in diabetes management clinics at PHC in Muscat, Oman (paper 3). 

D. To explore the perceptions of type 2 diabetes patients towards the current 
diabetes management visits at public PHCCs in Muscat and their opinions 
towards nurse-led diabetes management clinics (paper 4).  
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Materials and Methods  

General project design 

The project design was based on the Chronic Care Model (CCM) at the level of 
productive interactions between the informed activated patient and the 
prepared, proactive practice team [Figure 1], bearing in mind the key 
contributors to a successful interdisciplinary approach within team-base 
management in diabetes care [Figure 3]. The project explored PHCPs’ 
perceptions towards different HRH management mechanisms and type 2 
diabetes patients’ opinions towards nurse-led clinics. 

The entire project was implemented following quantitative and qualitative 
research methods at diabetes management clinics at primary health care 
centres. The first specific aim was designed to be addressed through 
quantitative and qualitative methods. This involved exploration of the 
perceptions of PHCPs concerning competencies, values, skills and resources 
related to team-based diabetes management and to describe the availability of 
the resources needed for team-based approaches. The qualitative method came 
to support the exploration in terms of challenges and discuss opportunities for 
improvement, and PHCPs’ perceptions for changes in HRH management 
mechanisms in diabetes management clinics at primary health care centres in 
Muscat, Oman.  

Data was collected from registries available at public PHCCs in Muscat 
Governorate, along with a survey dispensed to all the physicians-in-
charge/managers of the PHCCs and the diabetes management core team 
members available in each PHCC at that time. The survey (Appendix) was 
designed to reflect the requirements for diabetes management at the primary 
health care level, as proposed by the National Diabetes Mellitus Management 
Guidelines, and was piloted in eight centres located in Muscat Governorate.  

Fieldwork was conducted by one researcher (Kamila Al Alawi) and four field 
workers (medical students) who were carefully selected for this mission.  

For the second specific aim, a qualitative approach was used, which included 
non-participant observations for diabetes management consultations followed 
by semi-structured interviews with PHCPs involved in diabetes management 
clinics. The non-participant observation approach is able to clarify settings and 
participant behaviour during the performance of tasks without the observer 
making any contribution or being a part of the performed task (73). In my 
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project, semi-structured interviews followed and supported the non-participant 
observations, as it is well known from the literature that semi-structured 
interviews give a lot of information in the form of spontaneous descriptions, 
opinions and histories (74). During the interviews, participants were given 
space and freedom to talk with semi-structured guidance. The participants 
(PHCPs) in my project comprised the core team and additional members 
working at diabetes management clinics. Both approaches used in this study 
were designed to identify challenges related to diabetes management and 
discuss different opportunities for improvement.  

The third specific aim was to explore PHCPs’ perceptions of changes in HRH 
management mechanisms in diabetes management clinics at primary health 
care centres in Muscat, Oman, looking into the preparedness of PHCPs to adopt 
at least one of the HRH management mechanisms described by the WHO for 
the purpose of task management. This aim was also achieved through semi-
structured interviews with PHCPs involved in diabetes management clinics. 

In the context of the importance of the role of patients in diabetes management 
clinics and considering them as part of the team, the fourth specific aim was to 
interview type 2 diabetes patients. Semi-structured interviews were selected to 
explore these patients’ perceptions towards the current diabetes management 
visits and their opinions towards nurse-led clinics. 

Summary of the studies and eventual papers is shown in table 1. 
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Project setting and sample selection 

The entire project was conducted in the Governorate of Muscat [Figure 5], 
which has approximate 1.4 M citizens (75). The first study was applied in 26 
public PHCCs in Muscat Governorate under the MOH and covered six provinces 
(Table 2). At the time of conduction of my project, the centres counted 27 public 
PHCCs (one centre was excluded because it does not conduct diabetes 
management clinics). The next two studies were conducted in five purposely-
selected centres and the last study was conducted in four out of the five centres 
(one centre was excluded because it does not conduct team-based service). The 
consultation process was observed and PHCPs and type 2 diabetes patients who 
are involved in diabetes management clinics were interviewed (Table 3). 

 

Figure 5. Map of Muscat Governorate. 
 Source: https://en.wikipedia.org/wiki/Muscat. 

 

Table 2. Provinces of Muscat Governorate and their populations. 

Province Population
Muscat 800.000

Muttrah 234.255

Bawshar 40.202

Seeb 240.000

Al Amarat 70.400

Qurayyat 54.387
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Table 3. The participants in the qualitative studies. 

Care Providers Observed Consultations Interviews 

Professions P N D HE O P N D HE O 
Sex    
        Female  3 4 2 1 2 10 8 2 2 4 
        Male 1 0 0 0 0 1 0 0 0 0 
Age 30-45 years 30-45 years
Years of experience 5-20 years 5-20 years
Nationality Egyptian, Indian, Omani Omani, Sudanese
Language English and Arabic English and Arabic 
  
Patients  
Sex  
         Female 11 6
         Male 6 1
Age 30-80 years 30-80 years
Duration of T2D 5-20 years 5-20 years
Nationality Omani Omani

P: physicians; N: nurses; D: dieticians; HE: health educators; O: others (pharmacist, assistant 
pharmacist, psychologist and medical orderly); T2D: type 2 diabetes. 

 

Studies’ Methods 

Cross-sectional survey (Study 1) 

The choice to conduct a self-administered survey was based on the type of 
information needed for this project. It is known from the literature that for 
collecting information about services, people, community that include figures and 
demographic data, a survey is the best option (76). It also protects respondents’ 
confidentiality and allows them to respond in their own free time (77). 

The research team designed a cross-sectional survey to mirror the national 
diabetes guidelines available at that time (Appendix). The survey included three 
main sections. The first section was designed to include data from the available 
(manual and electronic) registries and had ten questions. The second section 
was purposely designed to include data from the physician in-charge/manager 
of the PHCC and comprised two parts: the first part included seven questions to 
elicit information related to PHCPs, and the second part included 22 questions 
to elicit information related to the availability of resources for screening, 
diagnosis, and monitoring of diabetic patients and to control and delay the 
diabetes complications in PHCC. The third section was designed to include data 
about PHCPs involved in the diabetes management clinic (core members) and 
also comprised two parts. The first part included 11 questions with information 
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related to PHCPs’ characteristics, such as gender/sex, age, nationality, 
qualifications, designation, training in diabetes and awareness of national 
guidelines. The second part was in the form of a four-point Likert scale with 31 
items. Later, the 31 items were categorized into four themes (Table 4). 

Table 4. The four themes including the categorized 31 items.  

Themes Items
PHCPs’ self-
perceived 
competencies 

1. I have up-to-date knowledge to conduct diabetes 
management clinics. 

2. I have up-to-date skills to conduct diabetes management 
clinics. 

3. I consider myself as a resource for diabetic patients. 
PHCPs’ self-
perceived values 

1. I am responsible to provide up-to-date knowledge and skills 
for diabetic patient. 

2. I perceive patients’ education as an important factor in 
diabetes management. 

3. I consider patients’ self-management as an important part of 
diabetes management. 

4. I value communication with diabetic patients. 
5. I respect diabetic patients’ beliefs in regard to their disease. 
6. At my PHCC, we consider building PHCPs’ capacity very 

important to provide the recommended diabetes 
management. 

7. I am committed to MOH and PHCCs in terms of providing the 
recommended diabetes management. 

8. The culture of PHCCs in Oman helps me in providing the 
recommended diabetes management. 

9. As a professional provider, I have a good effect on patients’ 
decisions related to diabetes management.  

10. My nationality can affect patients’ decisions related to 
diabetes management. 

PHCPs self-
perceived team-
related skills 

1. At my PHCC, we provide team-based diabetes management. 
2. I consider myself part of a team when providing the 

recommended diabetes management. 
3. I consider myself a leader in the diabetes management team. 
4. I accept inter-professional relationships in the diabetes 

management team. 
5. I have a chance to reflect on patients’ decision related to 

diabetes management with my colleagues. 
6. I encourage teamwork related to diabetes management. 
7. I have the ability to deliver teamwork related to diabetes 

management. 
8. I value teamwork related to diabetes management. 
9. I encourage collaboration action in related to diabetes 

management. 
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Table 4. The four themes including the categorized 31 items.  
-continued 

Themes Items
PHCPs self-
perceived -
support/resources 

1. I ensure that I have time to update my diabetes knowledge 
and skills. 

2. I have an easy access to the internet to update my diabetes 
knowledge. 

3. I have been supported financially to update my diabetes 
knowledge (attending courses in diabetes). 

4. My manager supports me in updating my diabetes knowledge.  
5. My colleagues support me in updating my diabetes 

knowledge. 
6. I believe that the infrastructure of PHCCs in Oman helps in 

providing the recommended diabetes management. 
7. At my PHCC, the work environment is helpful in delivering 

the recommended diabetes management. 
8. At my PHCC, we have the appropriate human resources to 

conduct the recommended diabetes management clinic. 
10. At my PHCC, we have the appropriate technical resources to 

conduct the recommended diabetes management clinic. 

 
 
The survey was piloted in the Seeb province of Muscat Governorate, and then 
distributed to all the provinces of Muscat Governorate by the researcher and 
four field workers. The researcher conducted several meetings with the field 
workers before and after distribution of the survey. These meetings aimed to 
provide an in-depth understanding of the survey and overcome any challenges 
that the field workers might face during data collection.  
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Qualitative non-participant observations of diabetes consultations 
(Study 2) 

The study was started with non-participant observations of diabetic clinic 
consultations followed by semi-structured interviews with PHCPs.  

 

Figure 6. Primary health care providers’ tasks and roles (a nurse examining 
the feet of a diabetic patient, and a medical orderly confirming patients’ 

appointments). 

The non-participant observation protocol was designed in advance to document 
PHCPs’ behaviours during consultations. The literature suggests that such 
protocols should be suitably designed to enable researchers to collect data 
without being part of the actions that are being observed (73). The observation 
protocol involved collecting two sets of data. The first set involved collecting 
information related to PHCPs’ and patients’ characteristics, such as gender/sex, 
age, how long the patient has had the disease, profession of the PHCPs, 
nationality of PHCPs, and how long the PHCPs have been involved in 
conducting the clinics. The second part involved recording observations about a 
list of items related to the provider’s tasks and roles [Figure 6]. The items 
included on this list were as follows: performance of different 
tasks/responsibilities, performance of management tasks, and performance of 
external transfers/referrals if required. The first part of the protocol was used as 
the background for the second part, and if the patients were sent to another 
consultation room, laboratory or pharmacy in the centre, the researcher 
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followed them without interference with the team or the management provided. 
During the process, 13 PHCPs (12 females and one male) and 14 type 2 diabetes 
patients (13 females and 1 male) were observed during different consultations 
within diabetes management clinics. The PHCPs were 30‒45 years, with 5‒20 
years of experience, and different nationalities. The patients were 30-80 years 
old with different levels of education and employment states (Table 3). 

Qualitative interviews with health care providers (Studies 2 and 3) 

The interview guide for study 2 involved questions related to the organization of 
work in the diabetes management clinic, the informal mechanisms for work 
organization, and the relationship between the health care providers and their 
professional role [Figure 7]. The main focus was to identify different 
problems/challenges that might occur with the current work organization or 
between the professionals and discuss opportunities for improvement. The non-
participant observations were used as the background for the interviews to 
further explore the challenges related to diabetes management clinics, which 
might have direct or indirect connections with team-based management and 
might have consequences for the community. 

Study 3 included the same PHCPs as in study 2. However, in this study, the 
researcher wanted to explore care providers’ perceptions towards different 
HRH management mechanisms that are already available in other settings in 
the world. These mechanisms were found to have certain strategies for solving 
health system challenges related to the health workforce: for example, shortage 
of physicians or unavailability of appropriate number of care providers. The 
interview guide involved questions related to HRH management mechanisms in 
diabetes management clinics as follows: whether any official management 
mechanisms for HRH are known, whether task-sharing, task-shifting or task 
replacements are considered solutions for shortage in HRH at diabetes 
management clinics (literatures’ definitions of the three different task 
mechanisms were provided for those who were not aware of them), what is the 
opinion on HRH management mechanisms between members of the diabetes 
management team and what are the requirements and future outcomes on HRH 
management mechanisms if implemented in public PHCCs in Oman?  

For studies 2 and 3, semi-structured interviews were selected because they have 
been described in the literature as allowing the participants to talk, to think, and 
express themselves freely, with some structure as to what has to be covered, 
while allowing the conversation to change substantially between the 
participants (78). A total of 27 PHCPs were interviewed for both studies (Table 
3). 
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Figure 7. Interview in progress with a primary health care provider. 

Qualitative interviews with type 2 diabetic patients (Study 4) 

This pilot study came into the project to complete the circle of diabetes 
management teams at public PHCCs. In four PHCCs, seven type 2 diabetic 
patients aged between 30 and 80 were interviewed. The interviews explored 
these patients’ perceptions towards their visits to the diabetes management 
clinics and their opinions of nurse-led clinics. The patients’ selection was done 
from the morning and afternoon patients’ registration list. The patients were 
interviewed after finishing their service. The patients who were involved in the 
project were one male and six females, with different employment status (one 
student, one employed individual and five housewives) and different levels of 
education (basic education and university education). The interview guide was 
designed in advance with the following questions: What is your perception 
towards the public primary health care service provided to you as a diabetic 
patient? What is your perception of the tasks performed by the members of the 
team in general during diabetes management visits? Have you experienced any 
positive/negative encounters during your interaction with care providers? Are 
there any tasks that could be performed differently or by different care 
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providers? What would you think if some of the tasks performed by a physician 
were transferred to a nurse, and what is your opinion on nurse-led clinics in the 
primary health sector in Oman? The nurse-led clinic concept was introduced to 
the patients in the form of suggestions supported by evidence-based outcomes. 
The interviews with patients followed the same semi-structured method as did 
those with PHCPs (78).  

Studies’ data analysis 

Statistical analysis (Study 1) 

A non-parametric approach was used to analyse the data. For categorical 
variables, frequencies, and percentages were reported. For continuous 
variables, medians with minimum and maximum values were reported. 
Associations between characteristics were evaluated using the Mann-Whitney U 
test and the Kruskal-Wallis H test of association. All the statistical analysis was 
carried out using SPSS Statistics (IBM Corp. Released 2013. IBM SPSS 
Statistics for Windows, Version 22.0. Armonk, NY: IBM Corp.). 

Descriptive summaries and qualitative content analysis (Study 2) 

All the observations were summarized into descriptive summaries. All the 
interviews were transcribed either in English or in Arabic by professional 
transcribers. Then, the main researcher (Kamila Al-Alawi) translated the 
interviews or parts of the interviews from Arabic to English. The transcripts 
were analysed following manifest content analysis (79) supported by an 
inductive approach. The manifest content analysis was based on close 
statements of the care providers’ words without extensions to the underlying 
meanings of what the care providers said. Texts dealing with challenges related 
to diabetes management clinic and the implications of the challenges 
(outcomes) were identified as meaning units that were condensed, interpreted, 
and labelled with codes. The identified challenges with similar content were 
developed further into sub-categories and categories, and the implications of 
the challenges were listed as groups for each sub-category. Finally, the 
categories were further grouped to be included into one of two contexts.  

An example of the manifest content data analysis that was performed is shown 
in Table 5. 
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Table 5. Example of the coding process. 

Meaning 
Unit 

Condensed    
Unit 

Coded Unit 
(Outcome) 

Sub-
categories

Categories
 

Context 

‘Sometimes I 
have to stay 
after 
working 
hours to 
finish my 
job in 
entering 
patients’ 
information 
into the 
computer, 
as during 
the service, 
the doctor 
was using 
the 
computer. 
We have 
only one 
computer’ 

Staying after 
working 
hours, 
using one 
computer,  
physician 
first. 

Inefficient 
management 
 
 
 

Shortage of 
computers 
 
 
 

Infrastructure Health 
Care 
Centre 

 

Qualitative thematic analysis (Studies 3 and 4) 

The analysis process was performed at the manifest level where the coding took 
place around the data as it was provided in the interviews (80). Then, the 
themes of analysis for the two studies were identified through an inductive 
process. The thematic analysis for study 3 started by introducing all the 
transcribed interviews into the open-code computer program (5). Using this 
program, the data went through further analysis. The researcher explored the 
program’s function with study 3 but found it to be time consuming. Therefore, 
the analysis for study 4 was done manually, as there was limited time left for the 
project. In both studies, the first step in data analysis was the development of 
codes. The researcher developed the initial codes after reading the complete set 
of data. The initial codes were shared with the co-researcher (Helene Johansson) 
for review. Codes were later grouped into sub-themes and later developed into 
one main theme. The analysis process was guided by the literature (80, 81). In 
study 3, the research team developed one overarching theme and four sub-
themes. In study 4, the research team developed two main themes, and further, 
the second theme was developed into three sub-themes.  
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Ethical considerations 

The entire project (four studies) was submitted to the National Ethical 
Committee in the MOH for approval and clearance was received accordingly. All 
information collected in the project was treated confidentially. All transcribers 
for Arabic and English languages were selected on a professional basis. All 
sound files and transcripts were stored only in a password-protected computer 
with personal identifiers removed. Participants were fully briefed before 
starting the interviews using an approved consent form, which was in two 
languages and included consent to record the interviews. All the participants 
had an equal right to withdraw at any stage of the research project. The data 
collected in the project were shared only with the researchers involved in the 
project and under strict authorities. 
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Results 

This chapter presents a summary of the main findings from the four studies. It 
begins by presenting the main findings from the quantitative study (study 1) in 
which the perceptions of PHCPs towards their competencies, values, skills, and 
resources related to team–based approach at diabetes management clinics were 
explored. Then, the main findings from the qualitative studies (studies 2, 3, and 
4) are provided, including some of the challenges explored at diabetes 
management clinics, the most preferable management mechanism among 
PHCPs and opinions towards nurse-led clinics. 

Competencies, values, skills and resources related to the 
team–based approach: PHCPs’ perceptions (Study 1) 

In the context of the rapid growth of type 2 diabetes in Oman, it was important 
to understand whether the PHCPs of the core diabetic team and the resources at 
the PHCCs were well adapted to conduct team-based diabetes management 
clinics. Data from the centres and managers revealed that a total of 300 primary 
care physicians (81% females), 411 nurses (99% females), 25 dieticians (100% 
females), and 20 health educators (100% females) were registered in 26 PHCCs 
in Muscat. 

A total of 115 (38%) of the physicians were involved in providing diabetes 
management care. Corresponding numbers for nurses, dieticians and health 
educators were 86 (21%), 23 (92%), and 20 (100%), respectively.  

A total of 91 (79%) of physicians, 80 (93%) of nurses, 22 96% of dieticians and 
19 (95%) of health educators responded to the survey. The 32 staff who were not 
included in the survey were on official leave. Thus, the response rate among all 
individuals that were available was 100%. 

Among physicians, 73% were female. All nurses, dieticians, and health 
educators were females. The main nationality of physicians was Omani (n = 51, 
90% females); the others were recruited from different Asian and African 
countries. The other staff included were mainly Omanis, with only 11 Indian 
nurses. Among the staff, 79 (37%) had specialized qualifications. Among 
physicians, 56% were specialized; corresponding percentages among nurses, 
dieticians and health educators were 6%, 65%, and 43%, respectively. 

Data from the core members of the diabetes team (physicians, nurses, 
dieticians, and health educators) will be presented according to the four themes: 
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staff self-perceived competencies, staff self-perceived values, staff self-perceived 
team-related skills, and staff self-perceived support/resources (Table 4). 

PHCPs’ self-perceived competencies 

All staff reported high self-perceived competencies. A maximum score of 100% 
was reported from health educators regarding having up-to-date skills to 
conduct diabetes management clinics. A minimum score of 85% was reported 
from nurses regarding considering themselves as useful resources for diabetic 
patients.  

PHCPs’ self-perceived values 

Staff believed that they were responsible for providing up-to-date knowledge 
and skills. They also considered patients’ self-management as an important part 
of diabetes management. The minimum scores were recorded among health 
educators and nurses in regard to the provision of up-to-date knowledge and 
skills for the patients and patient self-management. With the exception of 74% 
of health educators, the majority of respondents across all professions (94%) 
agreed that they respect diabetic patients’ beliefs in regard to the disease. 
Approximately 91% of the staff perceived capacity-building, providing the 
recommended diabetes management and having a good effect on patients’ 
decisions as very important, with lower scores recorded among nurses, 
dieticians, and health educators. Around 75% of physicians, nurses, and health 
educators indicated that the culture of the primary care centres helps in 
providing the recommended diabetes management. By contrast, among 
dieticians, only 55% agreed on this. Finally, the professional groups agreed on 
the concept that their nationality can affect patients’ decisions (range: 50% of 
physicians to 91% of dieticians).  

PHCPs’ self-perceived team-related skills 

Across all professional groups, 93% agreed that they considered themselves part 
of the team, with the lowest scores among nurses (88%). Seventy-three percent 
of physicians, 64% of nurses, 41% of dieticians, and 61% of health educators 
surveyed considered themselves as leaders in the team. The majority of the 
professionals in each group agreed to the idea of accepting inter-professional 
relationships in the diabetes team and encouraging teamwork related to 
diabetes management. Furthermore, the majority of the professionals in each 
group agreed that they have the ability to reflect on patients’ decisions related to 
diabetes management and deliver care as part of a team. All professional groups 
also reported that they value teamwork related to diabetes management and 
encourage collaboration, though nurses reported lower scores. 
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PHCPs’ self-perceived support/resources 

Seventy-one percent (range: 41% of dieticians to 84% of physicians) of all 
professional groups agreed that they have easy access to the internet in order to 
stay up-to-date on diabetes knowledge. Among all professional groups, 38% 
agreed (range: 33% of dieticians to 43% of physicians) that they are supported 
financially in order to update their diabetes knowledge. Ninety-one percent of 
participants (range: 86% of dieticians to 92% of physicians) considered their 
manager and colleagues supportive of continued education in diabetes. In the 
four professional groups, 76% (range: 45% of dieticians to 83% of physicians) 
considered the infrastructure and work environment helpful in providing the 
recommended diabetes management. The physicians (67%, 63%) and nurses 
(68%, 53%) evaluated human and technical resources respectively lower than 
the other professional groups, dieticians (77%, 68%) and health educators (79%, 
68%), respectively. 

Additionally, physicians scored highest in the first three themes compared to 
other PHCPs. Physicians considered themselves to have better competencies 
than nurses and dieticians. Physicians also scored higher on team-related skills 
and values compared to health educators. In terms of team-related skills, the 
physicians perceived themselves to have better skills than did nurses.  

The weak members within the team fluctuated between nurses and dieticians. 
The dieticians reported the lowest scores in team-related values, skills and 
resources. On the other hand, the nurses, in addition to be the least specialized 
members in the team, scored the lowest in competencies. 

Challenges and opportunities for improvement in diabetes 
management: PHCPs’ perceptions (Study 2) 

Team-based approach within different models of service delivery at 
diabetes management clinics 

The results from the observations revealed that PHCCs have three models of 
service delivery in diabetes management clinics: 1) a regular combined morning 
diabetes and hypertensive management model, 2) a sole afternoon diabetes 
management model in addition to the first model, and 3) a general model, 
where type 2 diabetes patients are received with other different diseases. These 
models represented all the models available in Muscat Governorate. The first 
model represented 26/26 PHCCs. The second model represented 11/26 PHCCs 
and the third model represented one PHCC, while none of the PHCCs 
conducted an afternoon model only. It was clear to the observer (Kamila Al 
Alawi) that the four core members of the team (physician, nurse, dietician, and 
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health educator) and the additional members (pharmacist/assistant 
pharmacist, psychologist, medical orderly) who were involved in diabetes 
management clinics were appointed with different tasks and mandates. These 
tasks involved their regular diabetes management posts: for example, history 
taking, diabetic foot examination, full body examination, blood sugar testing, 
collecting dietary plans, and discussing prevention plans. 

The four core members were available in the majority of the first model; 
however, they were missing in the third model, and the clinic was led by a single 
physician. The four core members (where applicable) in the first model 
functioned in the clinics under the physician’s leadership and tried their best to 
perform their task and roles towards their individual goals. Therefore, in the 
presence of the complete team, their performance of their duties was still 
independent, without referring to the shared goal. So, the main core members, 
despite their availability in the first model, could not achieve the optimum 
management for the diabetic patients, and the third model adopted a single-
provider approach.  

The second model included additional members, such as pharmacists/assistant 
pharmacists, psychologists, and medical orderlies as well as the core team to 
overcome some of the challenges presented in the first model. It was shown to 
be more efficient in terms of team-based approach; however, the PHCPs still 
could not provide interdisciplinary approach explicitly. The challenges that 
were solved at the clinics in the first model were in the form of shared rooms, 
shared computers, and the challenge of defaulters. However, other challenges 
with different possibilities for improvements and interventions related to 
nurses’ interests, knowledge, and skills in diabetes management were 
repeatedly raised.  

Challenges exposed during the interviews  

The interviews confirmed some of the challenges that were observed and further 
exposed other challenges related to PHCCs, PHCPs, patients, and the 
community. Challenges that were confirmed by the interviews at the diabetes 
management clinics highlighted the constricted structure of the centres, with 
shortage of computers.  

‘Sometimes I have to stay after working hours to finish entering patients’ 
information into the computer, as during the service, the doctor was using the 
computer. We have only one computer: if another computer were provided, 
this restricted situation could be solved.’ 

(Nurse 1, Omani, 1st and 2nd models of service delivery) 
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The opportunities for improvement were discussed in the context of regular 
evaluations and frequent updates by the MOH to the diabetes management 
clinics.  

Other challenges that were exposed during the interviews were medications and 
update to the pharmaceutical companies. 

‘Medications are an issue: they are very limited for us. I have been practicing 
for the last 17 years as a primary health care physician, and we still have the 
same medications that we had then. Diabetic cases have increased and we 
have more patients and greater incidences in younger patients, but still we 
have the same medications. I think pharmaceutical companies in general 
should be improved so the medical management could be complete and our 
patients could continue to visit us and our pharmacy instead of outside 
pharmacies.’ 

(Physician 1, Omani, 1st model of service delivery) 

PHCPs’ availability in the diabetes management clinics and their capabilities 
was a concern. Physicians’ main concerns were nurses’ lack of interest, 
knowledge and skills in diabetes management, while among nurses, the greatest 
concern was lack of acknowledgment from higher authorities.  

‘For some people it (diabetes) is not a fascinating subject. Still, you should train 
people who have interest in the subject. I think they should select nurses who 
have interest, not just for a promotion or selecting a fixed job. Otherwise our 
nurses who are trained in diabetes will not bother to apply their skills, and 
these skills will be lost.’ 

(Physician 2, Omani, 1st model of service delivery) 

‘Coming back to the nurses, there are some issues. They are under-trained, 
they just go to certain workshops to gain skills. Some of them are not aware 
about simple drugs that are used in diabetes. At least the mechanism of action 
in cases of hypoglycaemia should be well known. Likewise, medications that 
cause hypoglycaemia should be known. Health professionals should know 
things like these. I think they should be more utilized and better equipped and 
trained, and they will be of great help for us, as management of diabetes 
requires teamwork. Otherwise it will be critical to delegate any work to them.’ 

(Physician 3, Omani, 1st model of service delivery)  
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Providers such as psychologists, dieticians, and pharmacists reported 
challenges in the registration systems, educational tools, and communications. 

‘I do not have proper resources and educational tools that can help me in my 
clinic and the ministry should look into that. The patients are not encouraged 
to see me because of this: they prefer to go to private clinics and pay to see a 
dietician because she/he has everything. So, it is difficult to say that the 
patients in our clinic are fully educated.’ 

(Dietician 1, Omani, 1st model of service delivery) 

The challenges that appeared in the community were in the form of weak 
compliance with medication and unhealthy lifestyle among the patients. 
Reduced patient self-management and support were also reported and were 
considered a consequence of poor team-based management at the clinics. The 
opportunities for improvement were discussed in the context of holistic team-
based approach at the diabetes management clinics. 

‘It is very difficult for patients who have diabetes to perform healthy dietary 
commitments. They are more committed to the Omani food and culture.’ 

(Health Educator 1, Omani, 1st model of service delivery) 

Task-sharing mechanism and its complete implementation: 
PHCPs’ perception (Study 3) 

One main theme was raised from the data: “Yes to human resources 
management mechanisms, but no to complete implementation yet”: this 
indicated that HRH management mechanism implementation is feasible, but 
needs certain requirements. The task-sharing HRH management mechanism 
was the most favourable mechanism of the three recommended mechanisms: 
the others being task-shifting and task-replacement. This preferability was due 
to the fact that the mechanism was already partially adopted in the diabetes 
management clinics between physicians and nurses. The further discussion 
between the PHCPs revealed many positive outcomes in the presence of some 
worries (Table 6). 
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Table 6. Task-sharing preferability, positive outcomes, worries, and 
requirements. 

Yes to HRH management mechanisms, but not to complete implementation yet 

Preferable task- 
sharing 

mechanism 

Positive 
outcomes from 

task-sharing 

Why not yet now 
(worries) 

Requirements 
needed for task- 

sharing 
mechanism to be 

implemented 

 Task-sharing is 
already 
performed in the 
clinics to some 
extent. 

 Task-sharing now 
is performed 
between 
physicians and 
nurses. 

 Task-shifting not 
possible. 

 Task-
replacement is 
not applicable. 

 Solving the 
waiting time 
problem at the 
clinic. 

 Improving 
diabetic patients’ 
management 
visits. 

 Involving patients 
more in their 
disease (part of 
the team). 

 Involving nurses 
to become 
practitioners.  

 Improving 
physicians’ role in 
the diabetic team 
(focused role). 

 Insufficient nurses’ 
qualifications. 

 Incompetent 
nurses’ skills. 

 Patients’ refusal 
towards the task 
sharing. 

 Patients’ anger to 
see nurse instead of 
physician. 

 Patients’ negative 
compliance towards 
the change. 

 Omani culture as a 
barrier. 

 Clear plan from 
the ministry. 

 Clear policies for 
the team 
members. 

 Diabetes 
management 
clinics need proper 
preparedness. 

 Trust and build-up 
between health 
care providers. 

 Update to nurses’ 
job description. 

 Update to nurses’ 
training and close 
follow-up. 

 

 

The discussion of the positive outcomes provided good support for the team-
based approach; however, the PHCPs expressed several worries if it were 
implemented completely and instantly in Oman. The main concern among 
physicians was related to nurses’ capabilities and the main concern among 
nurses was patients’ acceptance. The other members of the team – dieticians, 
and health educators – supported the task-sharing mechanism between 
physicians and nurses in terms of solving some of the challenges, such as time 
management and reduction in physicians’ workload at the clinic. The 
physicians, despite their worries, have shown very good support towards the 
nurses. This support came in the context of patient categories A, B, and C in 
diabetes management, which already exist in MOH. Category A included well-
controlled patients, who could be handled by the nurses, while categories B and 
C needed to be managed by physicians.  
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’At the moment, we have patient categorization. We have categories A, B, and 
C. Category A includes the well-controlled patients and category C includes the 
very complicated patients. We can categorize B and C for the physician and A 
for the nurse. Patients who are very well controlled (A) can also be seen once a 
year by a physician and the nurse can conduct the follow-up visits, but at the 
moment the nurses are not well equipped to follow up the well-controlled 
patients alone.’ 

                                                                                                           (In-charge physician)  

The nurses’ concern was patients’ acceptance; however, they revealed that with 
certain requirements, such as clear criteria, proper training and follow-up, the 
mechanism could work.  

’We need clear criteria as to who does what and when; otherwise it (task 
sharing) will not work.’  

(Nurse) 

The current diabetes service and nurse-led clinics: Type 2 
diabetes patients’ opinions.  

Type 2 diabetes patients had positive experiences towards the current diabetes 
management clinics. The positivity came in terms of PHCPs’ roles, tasks, and 
mandates. However, their opinions towards nurse-led clinics were diverse. 
Accordingly, three types of patients were identified in the context of acceptance, 
acceptance with reservations or pre-requirements and complete rejection 
towards nurse-led clinics. 

‘The nurse definitely knows what she is doing and I experienced her service 
since my first visit to the centre, since my diagnosis, so I would not mind if 
nurse-led clinics were applied’. 

 ‘I have no problem with seeing the nurses running the clinic provided that they 
have good knowledge and experience’. 

‘I would be scared if I were told that I would see a nurse on my visit, because I 
do not know if the nurse is qualified to see patients independently’. 

The results revealed that concerns towards nurses were related to their 
knowledge and experience in diabetes management.  
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Dissemination of results 

Data dissemination transpired through scientific papers and a conference 
poster presentation at an international conference. 

 
Figure 8. Poster presentation at 20th European Congress of Endocrinology. 

 

Figure 9. Published scientific papers (1 and 2).
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Discussion 

The current situation (Studies 1 and 2) 

As of 2017, the burden of NCDs accounts for 70% of all deaths in Oman (82). 
The WHO has clearly stated that all national and international health policies 
related to NCDs should be based on valid scientific evidence and this evidence 
requires research. Nevertheless, the application of new knowledge, 
interventions, technology or reconceptualization of evidence derived from the 
research have to succeed and have a massive effect on preventing and managing 
NCDs (83). 

This project exposed the challenging situation related to type 2 diabetes at 
diabetes management clinics at public PHCCs in Oman. The core members’ 
perceptions towards their competencies, values, skills, and resources related to 
diabetes management within the team-based approach was dissimilar, with 
concerns demonstrated between dieticians and nurses. These concerns were 
associated with low nurses’ specialization and misunderstanding of the 
leadership concept among the members, which should usually be present within 
the team (84). The situation is no different in other Gulf Council Countries 
(GCCs), which also face challenges in their healthcare delivery systems due to 
different competencies among the staff, and this was revealed to be because of 
staff’s different training backgrounds (85). Shortages of physicians and nurses 
have also been revealed in GCCs; however, support for the team-based 
approach and the availability of many disciplines in the presence of well-

developed leadership has been clearly acknowledged (85, 86). 

Further challenges that were uncovered and were related to PHCCs, PHCPs and 
the community were in the form of inefficient medication, lack of diagnostic 
tools, and invalid registration systems. These could be considered as additional 
obstacles that prevent efficient management. The literature has recognized such 
obstacles and has proved that glycaemic control cannot be achieved if certain 
obstructions steadily present in the clinics and block provision of the service 
(34, 87).  

In fact, the number of patients with type 2 diabetes is continuously increasing and 
glycaemic control is continuously failing to reach the recommended goals (52, 86, 
88).  In this regard, the literature has identified practical concepts to support health 
care service and health care providers to overcome such obstacles and achieve these 
glycaemic goals, and indeed to support my project, such as adopting a holistic, 
interdisciplinary approach in diabetes management, in addition to many others 
identified. Some noteworthy examples include: targeting the underlying 
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pathophysiology of type 2 diabetes, treating it early and effectively with 
combination therapies, and improving patients’ understanding of type 2 diabetes 
(89). 

Implementation of these recommendations should reduce the risk of diabetes‐
related complications; improve patient quality of life and impact more 
effectively on the increasing healthcare diabetes team-based approach, all of 
which are well-supported by CCM (90). In my project, the main concepts for 
quality service delivery were missed: the team-based approach was identified, 
but with many disciplines, which consequently led to individual goals and 
misconstruction of patient-centeredness. These two main findings and many 
more that had been discussed could have been avoided if efficient teams were 
available at the PHCCs. 

Understanding of the team kinetics (Studies 1, 2, and 3) 

Although the national diabetes guidelines are in place, the teams involved in 
providing the management are misinformed. The available PHCPs involved in 
diabetes management in the project had different perceptions towards the 
team-based approach. Therefore, their approach within the team was different. 
Additionally, the team kinetics among the members that have been seen 
delivered the message that members’ individual tasks were their main concern, 
superseding team concerns.  

The literature has confirmed that the group activity of a team should be 
synergistic, producing more than each member could accomplish individually 
and separately (32, 33). This could include communications, engaging in 
interactive problem-solving, and the ability to translate findings of patients with 
basic education to care providers who are untrained in the techniques that are 
used. Among our PHCPs, the definition of ‘team’ was not clear, or was clear but 
not effectively executed, or could not be executed due to different members’ 
capabilities within the team. The leadership concept was not clearly expressed 
among the PHCPs and the project has shown that the level of productive 
interactions between patients and the team as recommended by Chronic Care 
model (CCM) was not fully achieved. 

Despite the preferable (task-sharing) HRH management mechanism that was 
chosen by the PHCPs to be completely implemented, unwelcome outcomes will 
continue to emerge if the PHCPs continue to work as a group but individually. 
Similarly, the tasks will be fulfilled only according to their specialties without 
interconnectivity to the team goal. The PHCPs clearly exposed their concerns 
towards complete implementation of the desirable mechanism, stating their 
worries about unprepared nurses and patients; however, the team kinetics, 
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which in my opinion played a critical role, were not among their worries at all. 
The literature confirms that any change in health care system delivery 
necessitates certain requirements (91). In my project and according to PHCPs, 
execution of teamwork requires certain skills from team members and 
agreements from patients, and in Omani culture, this cannot be achieved at this 
stage. Additionally, in study 3, the patients’ understanding of complete 
implementation of the task-sharing mechanism within team-based approach 
was considered by PHCPs as the most important step in diabetes management. 
The importance was associated with patients’ involvement with the team and 
providing productive team kinetics within Chronic Care Model (CCM), which 
eventually will provide more time to the patients, competent service and 
improved patients’ self management. The literature connects many important 
steps in health care development in GCCs to misinterpretation of religious 
decrees (fatwas) (92).  However, patients’ involvement in their disease 
management could motivate lifestyle changes and provide empowerment 
aspirations for health care plans, and would do much better in improving 
the quality – not just the quantity –of the health care system (93).  

The missing link of the team (Studies 1, 2, and 3) 

The literature declared that any team must have a leader: a person who is 
capable to lead the team and execute its function and has a clear understanding 
of the leadership concept (94). In my project, the core PHCPs all identified 
themselves as leaders. This caused another challenge for the team in not 
executing its mandates, as the presence of multiple leaders in the field can 
destroy team dynamics and cause confusion about the members’ roles (95). A 
systemic review conducted in the Middle East and related to interprofessional 
collaboration and care management of type 2 diabetes patients emphasized the 
importance of leadership among the health care staff (96). Additionally, the 
literature related to health care systems stresses that in many settings in the 
world, nurses are the leaders in chronic care settings (84). Furthermore, the 
experience of many efforts to improve chronic care indicates that nurses, not 
physicians, are the key to implementing chronic care management in a patient-
centred care team. By the nature of their education and role, nurses are in a 
position to champion transformation of chronic care (84). In my project, I 
noticed that physicians had concerns towards the nurses as members of the 
team. This could be due to their inadequate knowledge and skills in diabetes 
management or to their poor understanding of team-based knowledge. These 
findings were revealed in the first three studies, and supported to some extent 
by patients’ perceptions in the fourth study. Dieticians were also members of a 
concern in the first study; however, according to physicians, their role was not 
seen as an obstacle within the team-based approach. This could be due to their 
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minimal involvement within the team or due to their absence in the current 
task-sharing mechanism between them and the physicians.  

The nurses’ responses to the blame for their weak performance were in the form 
of redirecting their weaknesses into their training, non-acknowledgment from 
higher authorities and diabetic patients’ service preference to see physicians 
during their visits instead of just nurses. The nurses in my project added that in 
order to move towards an appropriate team-based approach, they must be 
empowered by higher authorities and diabetic patients’ support. Additionally, 
acceptance and contribution to the process must be noticeable in order for the 
transformation to happen appropriately and steadily in the clinics. The 
literature has also emphasized that nurses’ empowerment is sometimes 
associated with affective commitment and job satisfaction (97, 98); however, 
job satisfaction was not measured in this project and it is not known whether 
nurses’ weakness could be associated with job dissatisfaction.  

Type 2 diabetes patients and nurse-led clinics (Studies 3 and 4) 

Many evidence-based suggestions for diabetes management clinics could 
achieve successful implementation and patients-provider interaction (99). 
Additionally, many improvements to diabetes management clinics could be 
achieved with patients’ involvement. Some challenges were considered basic 
and should be improved instantly. Other challenges that require time and other 
institutes’ involvement should be evaluated carefully for step-wise application.  

Patients are considered very important members of the team; therefore, their 
satisfaction towards the management is essential and it is vital to consider their 
opinions and involvement in service delivery. Patients’ acceptance of complete 
task-sharing HRH management mechanism implementation within the team 
could be a first step towards nurse-led clinics and a solution to the shortage of 
physicians. In my project, patients expressed positive views towards current 
diabetes management. However, when nurse-led clinics were explored, the 
patients showed different opinions. This could inhibit the idea of 
implementation, but understanding of the factors for inhibition – such as lack 
of knowledge, concern about the outcomes or unpreparedness for the clinic – 
could provide another opportunity for discussion and eventual change. 

My project has clearly revealed that there are several challenges to service 
delivery at diabetes management clinics. Therefore, a change in diabetes 
management clinics has to take place. This also could be achieved in Oman by 
providing nurses with higher qualifications and responsibilities, as well as 
taking into consideration the particular structure of the health care system and 
funding possibilities. Additionally, further research should be carried out to 
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investigate the cost-effectiveness of the different models of care at nurse-led 
clinics (100). 

Methodological considerations 

Numerous methodological considerations were encountered during this project. 
The research team comprised researchers with different backgrounds and who 
came from different contexts, but they complemented each other very well in 
diabetes management knowledge, team-based approach knowledge, 
quantitative and qualitative research methodologies, and scientific writing. The 
quantitative and qualitative studies captured numerous challenges in terms of 
survey/questions construction, collection of data, selection of participants and 
result presentation.  

All the researchers were involved in structuring the survey for the first study. 
The challenges were mainly encountered with the last part of the survey (the 
Likert scale question with 31 items). It was very difficult to divide the 31 points 
equally into the four themes while still locating each point where it should 
belong. This process involved many sessions of brainstorming and discussions 
to avoid production of imbalanced themes. However, in the final draft of the 
survey, the first theme still had fewer points than the others. This did not 
indicate that other themes are more important than the first one, but just 
provided fewer points for discussion. After completion of the survey, the pilot 
phase commenced and was completed by the researcher and four field workers. 
The co-researcher (Ahmed Al Mandhari) and researcher (Kamila Al Alawi) were 
heavily involved in the preparation of this process, which included the field 
workers’ training, conducting meetings to explain the survey questions, where 
the data should be collected, how to approach the managers of the centres, how 
long the survey could be left in the centres, and what solutions were 
recommended if any challenges encountered. Four field workers were prepared 
with four cars to visit five provinces. The sixth province was approached by the 
researcher.  

All three qualitative studies were executed by the researcher, including non-
participant observations and semi-structured interviews. Observations with 
semi-structured interviews were selected over other methodologies such as 
Focus Group Discussions (FGDs). This decision was taken in light of the fact 
that it was almost impossible to gather the PHCPs or the patients after the 
service provision to conduct FGDs due to time constraints.  

Furthermore, due to the hierarchical system at the MOH, the physicians were 
placed at the top of the system, which allowed them to be very expressive and 
talkative compare to other PHCPs. Although a professional approach was 
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upheld with all PHCPs and in all the research methodologies, still the other 
PHCPs were not very expressive. Patients were also considered non-talkative 
and non-expressive: this might be explained by the Omani culture. Therefore, to 
help all patients individually, the decision was taken to interview them on a 
one-to-one basis. The selection of patients was more difficult compared to the 
selection of PHCPs. This was because PHCPs were available in the centre, 
whereas patients could not commit to particular appointment dates due to 
difficulties with transportation. Therefore, patients’ participation was based on 
their random attendance to the clinic.  

After arrangement of the observational summaries and the transcripts, the 
researcher commenced translation (Arabic-to-English) of the interview data. 
The analysis of data in the first qualitative study (study 2) was performed 
manually. In study 3, the researcher had a chance to explore a tool for 
qualitative data coding. The process with the tool was an explorative process 
and very time-consuming, and due to time constraints, the decision was made 
to revert to manual analysis for study 4.  

The order in which the studies were conducted was appropriate. Study 1 gave 
the opportunity to explore the situation of diabetes management clinics and the 
PHCPs’ perceptions in the field. Then, study 2 further explored the challenges 
and discussed opportunities for improvements related to team-based approach.  
Studies 3 and 4 discussed the HRH mechanisms with different processes as 
opportunities for improvement and gathered patients’ opinions towards nurse-
led clinics within the team-based approach.  

The same PHCCs were chosen for the three qualitative studies, which gave a 
challenge to the researcher to achieve maximum variation among participants. 
This could be avoided in the future by selecting different PHCCs for different 
studies, which hold different aims. All the research methodologies were 
executed by one researcher, who is an Omani physician at MOH (at the top of 
the system). Therefore, in the future and to diminish non-expressive 
participants and increase their confidence to discuss the topic openly, a non-
Omani researcher could be a good choice to conduct interviews for further 
studies.  

Presentation of the results in study 4 was a big challenge because of the small 
sample size, which made it difficult to reach a conclusion. The gender imbalance 
in both PHCPs and patients was very clear among the participants (with more 
females than males). However, it is not known whether the results could have 
been different if more males had been involved. 
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Studying type 2 diabetes, which is a massive epidemic in Oman, enriched the 
credibility of the project. Involving participants from different specialities, 
backgrounds, and with different experiences further enhanced this research. 

Transferability was enhanced through the description of the setting, the 
structure of the PHCCs and the diabetes management service, which could 
allow the results to be applied in other similar services. 

In order to connect the current situation of the diabetes epidemic to the team-
based approach at the clinic, the specific aim for study 1 was slightly changed 
from the original plan. Moreover, after receiving a lot of strong results from 
study 1, which explored challenges related to the team-based approach, the 
specific aim for study 2 also had to be changed to further explore the challenges 
by conducting different methodologies (non-participant observations and semi-
structured interviews). This process enriched dependability, as the designs of 
the studies were changed according to findings that arose during the studies. 
Similarly, after the decision was taken by PHCPs that the task-sharing 
mechanism is the most preferable mechanism to be completely applied within 
the team, and specifically, when the task-sharing mechanism between 
physicians and nurses was strongly considered, it became very important to 
explore patients’ perceptions towards nurse-led clinics within the team-based 
approach. Accordingly, the specific aim for study 4 was slightly changed from 
the original plan. 

To enrich confirmability, a lot of quotations have been included in the results 
and in the original papers. This process allows the reader to evaluate the 
interpretations made. 
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Conclusions and Recommendations 

Conclusions and contribution of this thesis 

The team-based approach is an essential component of optimal service delivery 
at diabetes management clinics. Within this context, my project identified 
several knowledge gaps related to the team-based approach at diabetes 
management clinics. First of all, the core members of the team were reluctant to 
conduct the team-based approach due to many factors, which led to 
unanticipated execution of tasks rather than productive interactions. Second, 
the dieticians and nurses (members with concerns) comprehended the situation 
in the context of limited resources and non-supportive higher authorities, all of 
which led to non-dynamic teams. However update to the resources, support 
from the stakeholders in providing comprehensive training for nurses could 
improve the situation. Additional members to the core diabetes management 
team could always help, but appropriate utilization of the members who are 
already available with clear roles and mandates and higher specialization could 
be more important and could improve diabetes management at PHCCs in 
Oman. My project showed that the current team-based approach at diabetes 
management clinics is at collaborative or coordinated level [figure 2]. However, 
multidisciplinary level and further interdisciplinary level could be reached if 
properly the needful characteristics of teamwork were gained. Third, patients’ 
perceptions, understanding, acceptance and involvement in complete 
implementation of task-sharing mechanisms in diabetes management must be 
considered essential in the team-based approach, which eventually will help 
with their outcomes. Fourth, nurse-led clinics within the team-based approach, 
which were explored in this project, could be explored further to help address 
the shortage of physicians in Omani PHCCs; however, appropriate preparations 
are needed. These preparations should be in the form of MOH readiness; 
PHCPs’ motivation, patients’ clear understanding of their disease, acceptance of 
the clinics, and their successful outcomes. 

Recommendations for future research 

Future studies that involve nursing education, nursing interests, and the 
requirements to reform and update nurses’ clinical performance are needed.  

Upcoming studies on a larger scale on type 2 diabetes patients’ preferences, 
beliefs, and attitudes towards diabetes management within primary health care 
system are required. 

Potential studies on community health and community initiatives related to 
diabetes health care would be a good step towards improvement in diabetes 
management. 
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