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Abstract
Type 2 diabetes mellitus (T2DM) involves hyperglycemia from insulin resistance, inadequate insulin secretion, and excess glucagon. Nigeria faces the highest diabetes prevalence in Africa, with T2DM dominating cases, particularly in the south-south region, including Rivers State. This study aimed at investigating the level of knowledge about T2DM among patients attending different university medical centres in Rivers State. This comparative study at Rivers State University Medical Centre (RSUMC) and Ignatius Ajuru University of Education Medical Centre (IAUEMC) in Port Harcourt assessed T2DM knowledge, treatment adherence, and socio-demographic predictors among 560 adult patients using a quasi-experimental pre-test-post-test design with questionnaires, clinical measurements, and laboratory tests like HbA1c. Patients at both centres showed substantial T2DM knowledge (grand means 3.12 RSUMC, 3.09 IAUEMC), good adherence (2.93 RSUMC, 2.98 IAUEMC), and similar socio-demographic influences (2.89 both), with no significant inter-centre differences. Medication adherence exceeded self-care practices like exercise and monitoring, while low income and insurance gaps hindered outcomes. Facility-based education fosters knowledge, but targeted interventions, such as self-care enhancement, insurance expansion, and support mechanisms, are needed to optimise glycemic control and align with ADA/WHO guidelines in resource-limited settings.
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Introduction
Nigeria bears the highest diabetes prevalence in Africa. In 2016, about 3.9 million Nigerians lived with diabetes (Dahiru et al., 2016); by 2023, this surged to 11.2 million (Diabetes Association of Nigeria, 2023). The overall pooled prevalence reached 5.8% (95% CI 4.3–7.1) in 2019, Egwim (2022), varying by geopolitical zone: 3.0% (northwest), 3.8% (north-central), 4.6% (southeast), 5.5% (southwest), 5.9% (northeast), and 9.8% (south-south). Recent data show south-south prevalence dropping to 8.0% (Cookey et al., 2022). Type 2 diabetes mellitus (T2DM) dominates at 95% of cases (Fasanmade & Dagogo-Jack, 2015), with urban rates exceeding rural ones (Gezawa et al., 2015). The International Diabetes Federation estimated 1,240–3,876 million cases in 2017 at 4.6% prevalence, doubling from 2.2% in 1997 (Akinkugbe & Akinyanju, 1997).
T2DM is a disease characterised by a nonautoimmune heterogeneously progressive loss of adequate islet β-cell insulin secretion, frequently in the presence of insulin resistance (IR) and metabolic syndrome. It accounts for 96% of diabetes and is one of the important noncommunicable chronic diseases that seriously threaten human health (Lu et al., 2024; Młynarska et al., 2025). T2DM involves hyperglycemia from insulin resistance, inadequate insulin secretion, and excess glucagon. Poor control leads to microvascular (retinal, renal, neuropathic), macrovascular (coronary, peripheral vascular), and neuropathic complications. Hyperglycemia, a diabetes hallmark, arises from insufficient insulin, causing glucose buildup. It risks diabetic ketoacidosis, hyperosmolar hyperglycemic state, and organ damage. Glycemic control uses fasting plasma glucose or HbA1c (IDF threshold: <7.0%; American Diabetes Association [ADA], 2018), reflecting 2–3 months' average glucose (Maina, 2025). Management starts with lifestyle (diet, exercise, 5–10% weight loss), metformin first-line, and early SGLT2 inhibitors/GLP-1 agonists for cardiovascular/kidney risks (Marx et al. 2022).
For the management of all diabetic patients, the key therapeutic goal is to maintain good glycemic control in order to prevent macro and microvascular complications. Glycemic control is the optimal blood sugar level in a DM patient. Glycemic control in T2DM patients can be evaluated using three parameters: glycosylated haemoglobin (HbA1c), fasting blood glucose (FBG), and postprandial glucose (PPG) (Rakhis et al., 2022). Globally, <50% of T2DM patients meet HbA1c targets despite pharmacotherapy (ADA, 2023). Traditional models focus on medication, ignoring multifactorial needs and raising complication risks (Zheng et al., 2022). In Nigeria, poor infrastructure and education worsen outcomes (Uloko et al., 2021).
Multidisciplinary care integrates endocrinologists, dietitians, nurses, physiotherapists, and psychologists for holistic management (WHO, 2020). It improves glycemic control (HbA1c drop 0.8–1.2%), blood pressure, lipids, and quality of life (SSDI, 2025). In sub-Saharan Africa, an RCT showed 1.5% HbA1c reduction and 10 mmHg systolic BP drop over six months (Opoku, 2021). At Rivers State University Teaching Hospital (RSUTH), a 2022 audit found 65% of T2DM patients with HbA1c >8%, 58% hypertension, and 42% obesity (Ezechukwu, 2023). A 2023 RSUTH pilot boosted adherence 30% and cut admissions 20% (Sayegh, 2022). Challenges persist: low retention, funding shortages, and cultural barriers (Oguntibeju, 2020). Yet, it aligns with ADA's patient-centred guidelines (ADA, 2023), offering cost-effective comorbidity control.
Type 2 diabetes (T2DM) affects over 537 million adults globally, projected to reach 783 million by 2045, with low- and middle-income countries bearing the brunt (IDF, 2021). Chronic hyperglycemia drives retinopathy, nephropathy, cardiovascular disease, premature mortality, and rising costs (WHO, 2023). Despite pharmacotherapy, <50% achieve glycemic targets (ADA, 2023). Traditional management emphasises medications but overlooks nutrition, exercise, multidisciplinary integration, patient education, and comorbidities like hypertension (80% prevalence) and dyslipidemia (40%), leading to fragmented care and higher risks (Ali et al., 2022; Zheng et al., 2020).
[bookmark: _Hlk217656295]Management of Diabetes Protocol (MDPs) unite professionals for holistic, patient-centred care, improving HbA1c, cardiovascular risk, self-management, and outcomes versus usual care (Johnson et al., 2021; ADA, 2023). A 2022 RCT showed 1.5% HbA1c reduction and 12 mmHg systolic BP drop in high-risk groups (Smith et al., 2022). They cut hospitalizations 30% and costs 22% over five years via lifestyle changes and coordination (Echouffo-Tcheugui et al., 2021), with a 2023 meta-analysis confirming cost-effectiveness from fewer complications and better adherence (Brown et al., 2023).
At Rivers State University Teaching Hospital (RSUTH) in Port Harcourt, T2DM prevalence rises amid limited specialised care and low health literacy, with a mean HbA1c >9% and 60% untreated hypertension (Uloko et al., 2020). MDP evidence in sub-Saharan Africa is limited, prompting this study to evaluate impacts on HbA1c, comorbidities, quality of life, and utilisation at two Port Harcourt centres. It incorporates culturally adapted nutrition, group education, and screening per ADA (2023) and WHO (2023) guidelines, offering a feasible roadmap to cut morbidity, mortality, and healthcare costs in Rivers State, Nigeria. This study aimed at investigating the level of knowledge about Type 2 Diabetes Mellitus (T2DM) among patients attending different university medical centres in Rivers State.
Methodology
Adopting a quasi-experimental research design, which involved a pre-test-post-test control group design, the study was conducted at the main campuses of Rivers State University (RSU) medical centre and Ignatius Ajuru University of Education medical centre, all in Port Harcourt, Rivers State. The population of this study included adults aged 18–65 years receiving care at the two medical centres and who are residents within Port Harcourt and Obio/Akpor LGAs of Rivers State in the last year. Participants were excluded if they had acute/critical illness, lacked HbA1c-confirmed glycemic data within four weeks, could not provide required clinical information, or had gestational diabetes, ensuring focus on adult type 2 diabetes. A sample size of 560 participants was recruited in this study using the design for two proportions by Cochrane.  The study collected primary and secondary data after physician consultations, with informed consent obtained. Sociodemographic, behavioural, and clinical information were gathered via a pre-tested questionnaire and patient records, reviewed for factors affecting HbA1c. A trained team conducted interviews, while weight and height were measured under standard protocols. Laboratory tests included HbA1c (Wondfo Rapid Quantitative Test), fasting blood sugar, renal function, and lipid profiles using calibrated analyzers with strict SOPs and quality control. Standardized forms captured demographics, medical history, and medication use. To ensure validity, questionnaires were adapted and partly translated into pidgin English, and research assistants underwent training for consistency. A pre-test on 5% of non-sample T2DM patients at UPTH ensured instrument reliability, with adjustments made from feedback. Principal investigators supervised data collection with daily integrity checks. Laboratory analyses followed strict quality control, including daily tests and reagent controls. Fasting blood samples were collected in labelled tubes, verified, processed the same day, and the results were coded and documented for accuracy, traceability, and reliability.
Data collection proceeded in phases, beginning with ethical approval and recruitment of a multidisciplinary team (physician, pharmacy specialist/case manager, dietician, diabetic and health educators, social worker). The team met twice weekly to review patient eligibility and care plans, with enrolment via physician referral. Inclusion required HbA1c testing and ≥3 months of follow-up; incomplete records led to exclusion. Clinical outcomes (HbA1c, FBS, BP, lipid profile, weight) were measured at baseline, 3, and 6 months. Care followed ADA (2023) guidelines but was individualised, with the case manager coordinating appointments, monitoring compliance, and adverse effects. Patients saw all team members at least once, except the social worker (as needed). Strategies included increased visits, outcome monitoring, education, self-management support, dose adjustments, insulin titration, adherence promotion, social support, reminders, and calls. Data were collected over three months and analysed with SPSS v25.
Results 
Research Question One: What is the difference in knowledge of T2DM between patients receiving treatment at Rivers State University Medical Centre and those at Ignatius Ajuru University of Education Medical Centre?
[bookmark: _Hlk214399132]Table 1: Mean score and standard deviation of the difference in knowledge of T2DM between patients receiving treatment at Rivers State University Medical Centre (RSUMC) and those at Ignatius Ajuru University of Education Medical Centre (IAUEMC)
	S/N
	Items
	RSUMC (n=280)
	IAUEMC (n=280)

	
	
	x̅
	SD
	Decision
	x̅
	SD
	Decision

	1. 
	Type 2 Diabetes occurs when the body does not use insulin properly (insulin resistance).
	3.13
	0.62
	Agree
	3.13
	0.62
	Agree

	2. 
	Being overweight or obese increases the risk of developing Type 2 Diabetes
	2.93
	0.79
	Agree
	2.98
	0.76
	Agree

	3. 
	Frequent urination and excessive thirst are common symptoms of uncontrolled diabetes
	3.00
	0.77
	Agree
	2.98
	0.81
	Agree

	4. 
	A fasting blood sugar level of 126 mg/dL or higher means a person has diabetes.
	3.39
	0.71
	Agree
	3.42
	0.73
	Agree

	5. 
	Poorly controlled diabetes can lead to nerve damage (neuropathy) and kidney disease.
	3.32
	0.60
	Agree
	3.36
	0.60
	Agree

	6. 
	Eating foods high in sugar and refined carbohydrates can worsen blood sugar control
	2.85
	0.87
	Agree
	2.54
	1.07
	Agree

	7. 
	Regular physical activity helps improve blood sugar levels in Type 2 Diabetes.
	3.14
	0.57
	Agree
	3.16
	0.54
	Agree

	8. 
	People with Type 2 Diabetes should take their prescribed medication even if they feel fine.
	3.00
	0.68
	Agree
	2.96
	0.76
	Agree

	9. 
	Checking blood sugar levels regularly is important for managing diabetes effectively.
	3.04
	0.73
	Agree
	2.99
	0.82
	Agree

	10. 
	With proper diet, exercise, and medication, Type 2 Diabetes can be well-controlled.
	3.36
	0.69
	Agree
	3.40
	0.72
	Agree

	
	Grand Mean
	3.12
	
	
	3.09
	
	


Criterion Mean = 2.5, Mean: 1.0-2.49 = Disagree, 2.5-4.00= Agree.
Table 1 shows the difference in knowledge of T2DM between patients receiving treatment at RSUMC and those at IAUEMC. The result showed that the majority of the respondents from Rivers State University Medical Centre agreed to 1-10, with their mean scores greater than or equal to the criterion mean (2.50). The grand mean of 3.12 indicates that the majority of the patients receiving treatment at RSUMC confirm that they have substantial knowledge of T2DM. Furthermore, the result showed that the majority of the respondents from IAUEMC agreed to 1-10, with their mean scores greater than or equal to the criterion mean (2.50). The grand mean of 3.09 indicates that the majority of the patients receiving treatment at IAUEMC confirm that they have substantial knowledge of T2DM. Comparatively, with the grand means of 3.12 and 3.09 for RSUMC and IAUEMC, respectively, it can be inferred that patients from both centres demonstrated a high level of knowledge of T2DM. However, the slightly higher grand mean recorded at RSUMC suggests that patients in this facility exhibited a marginally greater awareness and understanding of T2DM than those at IAUEMC. This difference, though minimal, may be attributed to variations in patient education programs, exposure to diabetes awareness campaigns, or the frequency and quality of health counselling provided in each medical centre. 
Research Question Two: To what extent does the level of adherence to treatment among T2DM patients compare between Rivers State University Medical Centre and Ignatius Ajuru University of Education Medical Centre?
[bookmark: _Hlk214399261]Table 2: Mean score and standard deviation of thelevel of adherence to treatment among T2DM patients compared between RSUMC and IAUEMC
	S/N
	Items
	RSUMC (n=280)
	IAUEMC (n=280)

	
	
	x̅
	SD
	Decision
	x̅
	SD
	Decision

	1. 
	I take my diabetes medications exactly as prescribed by my doctor.
	3.14
	0.55
	Agree
	3.14
	0.61
	Agree

	2. 
	I avoid skipping doses of my diabetes medications, even when I feel fine.
	2.90
	0.74
	Agree
	2.87
	0.86
	Agree

	3. 
	I follow a healthy eating plan to manage my diabetes.
	2.91
	0.79
	Agree
	2.87
	0.92
	Agree

	4. 
	I limit my intake of sugary foods and drinks as recommended
	3.33
	0.61
	Agree
	3.39
	0.71
	Agree

	5. 
	I engage in regular physical activity as advised for diabetes control
	2.45
	0.98
	Disagree
	2.68
	0.84
	Agree

	6. 
	I check my blood sugar levels as frequently as recommended by my healthcare provider
	2.46
	0.96
	Disagree
	2.83
	0.80
	Agree

	7. 
	I attend all scheduled medical appointments for my diabetes management
	2.31
	0.98
	Disagree
	2.94
	0.66
	Agree

	8. 
	I consult my doctor before making changes to my treatment plan
	3.00
	0.41
	Agree
	2.99
	0.56
	Agree

	9. 
	I avoid habits that worsen diabetes 
	3.46
	0.67
	Agree
	2.80
	1.07
	Agree

	10. 
	I take steps to manage stress, as it can affect my blood sugar levels.
	3.35
	0.54
	Agree
	3.29
	0.60
	Agree

	
	Grand Mean
	2.93
	
	
	2.98
	
	


Criterion Mean = 2.5, Mean: 1.0-2.49 = Disagree, 2.5-4.00= Agree.
Table 2 shows the difference in the level of adherence to treatment among T2DM patients receiving treatment at RSUMC and IAUEMC. The result showed that the majority of respondents from RSUMC agreed with items 11–20, with their mean scores greater than or equal to the criterion mean (2.50), except for items 15, 16, and 17, which recorded mean scores below 2.50, indicating disagreement. The grand mean of 2.93 indicates that the majority of patients receiving treatment at RSUMC generally adhere to their treatment regimen to a considerable extent. However, areas such as regular physical activity, blood sugar monitoring, and attending scheduled medical appointments showed lower adherence levels.
Furthermore, the result revealed that the majority of respondents from IAUEMC agreed to all items 11–20, with their mean scores greater than or equal to the criterion mean (2.50). The grand mean of 2.98 indicates that most patients at IAUEMC exhibit a high level of adherence to their diabetes treatment regimen, maintaining consistency in medication use, diet control, stress management, and regular consultations with healthcare providers.
Comparatively, with grand means of 2.93 and 2.98 for RSUMC and IAUEMC, respectively, it can be inferred that patients from both centres demonstrate a good level of adherence to diabetes treatment recommendations. However, the slightly higher grand mean at IAUEMC suggests that patients in this facility adhere marginally better to treatment guidelines than those at RSUMC. This difference may be linked to better follow-up systems, counselling practices, or patient support mechanisms at IAUEMC. 
Research Question Three: Which socio-demographic factors predict adherence to treatment among T2DM patients in Rivers State University Medical Centre compared to those in Ignatius Ajuru University of Education Medical Centre?
[bookmark: _Hlk214399554]Table 3: Mean score and standard deviation of the socio-demographic factors predict adherence to treatment among T2DM patients in RSUMC compared to those in IAUEMC
	S/N
	Items
	RSUMC (n=280)
	IAUEMC (n=280)

	
	
	x̅
	SD
	Decision
	x̅
	SD
	Decision

	11. 
	My household income makes it easy to afford diabetes medications and supplies
	1.85
	0.92
	Disagree
	2.21
	0.98
	Disagree

	12. 
	I clearly understand my doctor’s instructions about managing my diabetes
	2.98
	0.61
	Agree
	2.96
	0.64
	Agree

	13. 
	My work schedule allows me to attend medical appointments and take medications on time.
	2.89
	0.73
	Agree
	2.86
	0.71
	Agree

	14. 
	I have family or friends who remind me to take my diabetes medication
	3.42
	0.64
	Agree
	3.38
	0.68
	Agree

	15. 
	My health insurance covers most of my diabetes treatment costs
	1.88
	0.97
	Disagree
	1.76
	0.89
	Disagree

	16. 
	My cultural or religious beliefs support following medical advice for diabetes
	3.14
	0.62
	Agree
	3.13
	0.62
	Agree

	17. 
	The university medical centre is conveniently located for my regular check-ups
	2.87
	0.85
	Agree
	2.85
	0.90
	Agree

	18. 
	As I get older, I pay more attention to following my diabetes treatment plan.
	2.88
	0.91
	Agree
	2.84
	0.96
	Agree

	19. 
	Being married/partnered helps me stay consistent with my diabetes management
	3.39
	0.69
	Agree
	3.40
	0.72
	Agree

	20. 
	I use technology (e.g., phone reminders, apps) to track my medications and appointments
	3.55
	0.70
	Agree
	3.52
	0.76
	Agree

	
	Grand Mean
	2.89
	
	
	2.89
	
	


Criterion Mean = 2.5, Mean: 1.0-2.49 = Disagree, 2.5-4.00= Agree.
Table 3 presents the mean scores and standard deviations showing the socio-demographic factors that predict adherence to treatment among T2DM patients in RSUMC compared to those in IAUEMC. The results indicate that the majority of respondents from RSUMC agreed with items 22–24 and 26–30, with their mean scores greater than or equal to the criterion mean (2.50), while they disagreed with items 21 and 25, which recorded mean scores below 2.50. The grand mean of 2.89 reveals that socio-demographic factors such as understanding medical instructions, family or social support, cultural or religious beliefs, marital status, accessibility to the medical centre, and the use of technology positively influence adherence to diabetes treatment among patients at RSUMC. However, limited household income and lack of comprehensive health insurance coverage were identified as major constraints to adherence.
Similarly, the findings from IAUEMC show that most respondents agreed with items 22–24 and 26–30, with mean scores equal to or greater than the criterion mean (2.50), while they disagreed with items 21 and 25. The grand mean of 2.89 suggests that socio-demographic variables such as effective communication with healthcare providers, family encouragement, convenient access to the medical centre, and the use of digital tools play important roles in promoting adherence to treatment among T2DM patients at IAUEMC.
Comparatively, with both centres recording an equal grand mean of 2.89, it can be inferred that the socio-demographic factors influencing adherence to diabetes treatment are largely similar between RSUMC and IAUEMC. This indicates that patients in both institutions experience comparable levels of social support, awareness, and accessibility that enhance adherence behaviours. 
Discussion 
Knowledge of T2DM between patients receiving treatment at RSUMC and those at IAUEMC
The result showed that the majority of respondents at both RSUMC and IAUEMC agreed with items 1–10, with mean scores ≥ 2.50; the grand means (3.12 for RSUMC and 3.09 for IAUEMC) indicate substantial knowledge of T2DM among patients in both centres. Overall, the findings imply that both institutions are performing commendably in fostering patient knowledge on T2DM, which is a critical factor in effective diabetes management and control.  Furthermore, the result of hypothesis one revealed that there is no significant difference in knowledge of Type 2 Diabetes Mellitus between patients receiving treatment at Rivers State University Medical Centre and those at Ignatius Ajuru University of Education Medical Centre. These findings are consistent with studies that link facility-based education and routine contact with health services to improved diabetes knowledge. For example, Luambano et al. (2023) found that outpatient education at a tertiary hospital was associated with adequate patient knowledge, and Alaofè et al. (2021) reported that higher education and longer duration of disease predicted better knowledge and practices among diabetic patients. These studies support the interpretation that regular contact with health facilities and structured education likely contributed to the relatively high knowledge levels observed in both centres. 
Level of adherence to treatment among T2DM patients (RSUMC vs IAUEMC)
The grand means (RSUMC = 2.93; IAUEMC = 2.98) indicate generally good adherence at both centres, although RSUMC showed lower means on items related to physical activity, glucose monitoring and appointment attendance. Overall, the findings indicate that adherence to treatment among T2DM patients in both institutions is commendable, which is essential for effective diabetes control and improved health outcomes. Furthermore, the result of hypothesis two revealed that there is no significant difference in the level of adherence to treatment among T2DM patients between Rivers State University Medical Centre and Ignatius Ajuru University of Education Medical Centre. This pattern aligns with Nigerian and regional studies that report generally satisfactory medication adherence but poorer adherence to self-care behaviours (SMBG, exercise, meal planning). Agofure et al. (2020) documented suboptimal overall adherence and identified sociodemographic predictors of adherence, while Enikuomehin et al. (2021) found high adherence to medication but low adherence to SMBG and physical activity. Together, these studies corroborate our finding that medication adherence tends to be stronger than lifestyle and monitoring practices, highlighting targets for intervention (education, follow-up, support). 
Socio-demographic predictors of adherence (RSUMC vs IAUEMC)
With equal grand means (2.89) for both centres, socio-demographic factors such as understanding of doctors’ instructions, family support, marital status, age, convenience of the centre, and technology use positively predicted adherence, whereas low household income and poor insurance coverage were constraints. Nonetheless, the consistent disagreement on items related to income and health insurance underscores the need for financial interventions and policy reforms to improve affordability and coverage of diabetes care services across both medical centres. Furthermore, the result of hypothesis three revealed that socio-demographic factors do not significantly predict adherence to treatment among T2DM patients in Rivers State University Medical Centre compared to those in Ignatius Ajuru University of Education Medical Centre. This echoes Egwim (2022), who identified health insurance and socioeconomic factors as predictors of glycaemic control, and Agofure et al. (2020), who found marital status, age, and sex predicted adherence. These studies reinforce that financial barriers and social support are key determinants of adherence in Nigerian settings and suggest policy and programmatic responses (insurance expansion, social support mechanisms). 
Conclusion
The findings of this study revealed that multidisciplinary diabetes management programs and standard care produced comparable yet commendable outcomes across several dimensions of diabetes care among T2DM patients attending RSUMC and IAUEMC. Patients from both centres demonstrated substantial knowledge of T2DM, good adherence to treatment and equivalent socio-demographic influences across sites, with no significant inter-centre differences. Medication adherence exceeded self-care practices, while low income and insurance gaps constrained outcomes. Findings affirm facility-based education's role in knowledge acquisition and highlight self-care and financial barriers in Nigeria. In conclusion, both centres exhibit robust T2DM management, yet targeted interventions—self-care enhancement, insurance expansion, and support mechanisms—are imperative to optimise glycaemic control and align with global standards for equitable care.
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