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Abstract
Background: This study evaluated the impact of nurse-led education on health-related quality of life (HRQoL) among patients with type 2 diabetes mellitus (T2DM) attending secondary healthcare facilities in Kaduna State, Nigeria.
Objective: The aim was to determine changes in HRQoL across physical, psychological, social, and environmental domains following a structured nurse-led educational intervention.
Methods: A quasi-experimental pre–post design was used, involving 332 adults with T2DM recruited from secondary healthcare facilities in Kaduna South and Chikun Local Government Areas. Participants attended three weekly nurse-led education sessions covering self-management, coping strategies, lifestyle modification, and medication adherence. HRQoL was assessed at baseline and four weeks post-intervention using the WHOQOL-BREF. Paired t-tests compared mean scores, with effect sizes calculated using Cohen’s d.
Results: Significant improvements were observed in all HRQoL domains. Physical health scores increased from 54.2 to 61.0 (d=0.68, p<0.001) and psychological well-being from 51.5 to 57.4 (d=0.61, p<0.001). Social relationships (56.3 to 59.5; d=0.29, p<0.001) and environmental factors (58.9 to 61.0; d=0.23, p<0.001) also improved, though with smaller effect sizes. Subdomain analysis showed gains in daily activities, energy, mobility, positive feelings, and self-esteem.
Conclusion: Nurse-led education produced meaningful improvements in physical and psychological health, with additional benefits in social and environmental well-being. Integrating structured nurse-led education into routine diabetes care could enhance self-management and overall quality of life for T2DM patients in similar resource-constrained settings.
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Introduction 
Type 2 diabetes mellitus (T2DM) is a chronic, progressive metabolic disorder characterised by hyperglycaemia resulting from insulin resistance and/or inadequate insulin secretion. Its global prevalence has risen sharply over the past three decades, with the International Diabetes Federation estimating 537 million adults living with diabetes in 2021, a figure projected to reach 783 million by 2045 if current trends persist (IDF, 2021). Beyond the metabolic dysregulation, T2DM imposes a substantial burden on individuals’ physical functioning, mental well-being, and social participation (​(Roglic, 2016)​. The disease is associated with long-term complications such as cardiovascular disease, nephropathy, neuropathy, and retinopathy, which collectively contribute to reduced health-related quality of life (HRQoL) and increased mortality (Manjunath et al., 2014)​.
Effective T2DM management requires more than pharmacological treatment; it necessitates a comprehensive approach addressing lifestyle modification, self-management behaviours, and psychosocial support (Powers et al., 2020). HRQoL defined by the WHO as individuals’ perceptions of their position in life in the context of their culture, value systems, goals, expectations, and concerns, is a critical outcome for chronic disease management ​(Roglic, 2016).​For people with T2DM, HRQoL encompasses physical functioning, psychological well-being, social relationships, and satisfaction with one’s environment. Multiple studies have consistently reported that individuals with T2DM experience lower HRQoL compared with the general population, often due to fatigue, pain, emotional distress, and reduced ability to participate in social activities (Huang et al., 2007 & Kovacs Burns et al., 2013)
In Nigeria and other low- and middle-income countries (LMICs), healthcare systems tend to prioritise acute care, leaving chronic disease management underdeveloped ((Oguejiofor, 2014)​ Structured patient education, continuous follow-up, and psychosocial support are often lacking in secondary healthcare facilities, leading to suboptimal self-management and poor long-term outcomes (Fasanmade & Dagogo-Jack, 2016). In addition, socioeconomic challenges, limited health literacy, and inadequate access to specialist care exacerbate the negative impact of T2DM on HRQoL. There is, therefore, a pressing need for cost-effective, scalable interventions that can be integrated into routine care to improve both clinical and quality-of-life outcomes.
Nurse-led interventions have emerged as an effective, patient-centred model for chronic disease management, particularly in resource-constrained settings (Shi & Liang, 2023). Nurses often serve as the primary point of contact for patients, providing ongoing education, counselling, and support that can improve disease knowledge, enhance coping strategies, and strengthen adherence to treatment regimens. Evidence from various contexts has shown that nurse-led diabetes education programmes lead to improvements in glycaemic control, self-efficacy, and HRQoL (Duke et al., 2009). Such interventions are relatively low-cost, require minimal infrastructure, and can be adapted to cultural and linguistic contexts, making them highly relevant for LMICs.
Despite this, empirical evidence from Nigeria especially within secondary healthcare settings on the direct effect of nurse-led interventions on HRQoL among T2DM patients remains sparse. Existing studies have largely focused on glycaemic control or knowledge improvement, without adequately capturing patient-reported outcomes such as HRQoL (Afolalu et al., 2022)​  This study was designed to address this gap by evaluating pre- and post-intervention changes in HRQoL among T2DM patients participating in a structured nurse-led educational programme in Kaduna State. By doing so, it aims to provide robust, context-specific evidence to inform the integration of nurse-led education into routine diabetes care in Nigeria. 


Methods
Study Design and Setting: This study employed a quasi-experimental pre–post cohort design to evaluate the effect of nurse-led education on coping skills and health-related quality of life (HRQoL) among patients with type 2 diabetes mellitus (T2DM). The intervention was implemented in three secondary healthcare facilities located in Kaduna South, Chikun and jema’a Local Government Areas of Kaduna State, Nigeria. These facilities serve a diverse patient population and provide outpatient diabetes care, making them suitable for evaluating community-based educational interventions.
Participants: Eligible participants were adults aged 18 years and above with a confirmed clinical diagnosis of T2DM for at least six months prior to enrolment. Diagnosis was based on documented fasting plasma glucose ≥7.0 mmol/L, 2-hour plasma glucose ≥11.1 mmol/L during an oral glucose tolerance test, or glycated haemoglobin (HbA1c) ≥6.5%, in line with WHO criteria. Additional eligibility requirements included the ability to communicate in English or Hausa and willingness to participate in all intervention sessions and assessments.
Sample Size and Sampling: The sample size was calculated using G*Power software for paired-samples t-test, assuming a medium effect size (d = 0.5), statistical power of 80%, and α = 0.05, yielding a minimum required sample of 128 participants. To improve statistical power and account for attrition, the study recruited 332 participants.
Participants were selected using stratified sampling based on clinic registers to ensure representation across age groups, gender, and education levels. Within each stratum, convenience sampling was used to recruit eligible and willing participants during routine clinic visits.
Intervention
The nurse-led educational intervention involved three weekly group sessions of 60–90 minutes each, held in a counselling room at the health facility. A standardised, culturally adapted curriculum developed with input from diabetes specialists and dietitians covered understanding T2DM and self-management, coping strategies and stress management, healthy diet and lifestyle habits, and medication use with problem-solving skills. Sessions used interactive lectures, visual aids, group discussions, and Q&A, and participants received handouts in English and Hausa. Nurses delivering the sessions completed a two-day training on diabetes education, communication, and culturally sensitive care.
Outcome measures
The primary outcome was HRQoL, assessed at baseline (week 0) and four weeks after the final educational session (week 7) using the WHOQOL-BREF instrument, which evaluates four domains: physical health (activities of daily living, energy and fatigue, mobility, pain and discomfort, dependence on medication), psychological well-being (positive and negative feelings, self-esteem, thinking, learning, and memory), social relationships (personal relationships, social support, sexual activity), and environmental factors (financial resources, physical safety, home environment, access to health and social care, opportunities for recreation). Domain scores were converted to a 0–100 scale, with higher scores indicating better HRQoL, and the WHOQOL-BREF has shown good internal consistency (Cronbach’s α >0.70) in Nigerian populations.
Data Analysis: Data were entered and analysed using IBM SPSS Statistics version 25. Descriptive statistics summarised socio-demographic and baseline clinical characteristics. Paired-samples t-tests were used to assess differences in mean HRQoL domain scores between baseline and post-intervention assessments. For each outcome, effect sizes were calculated using Cohen’s d (small = 0.2, medium = 0.5, large = 0.8). Statistical significance was set at p < 0.05.
Results
Cohort characteristics
Table 1: Demographic Characteristics of Participants (n=332)
	Variable
	n (%)

	Sex
	

	Male
	146 (44.0)

	Female
	186 (56.0)

	Age group (years)
	

	18–29
	28 (8.4)

	30–44
	74 (22.3)

	45–59
	120 (36.1)

	≥60
	110 (33.1)

	Marital status
	

	Single
	40 (12.0)

	Married
	240 (72.3)

	Widowed/divorced/separated
	52 (15.7)

	Education
	

	No formal
	34 (10.2)

	Primary
	80 (24.1)

	Secondary
	122 (36.7)

	Tertiary
	96 (28.9)

	Duration of diagnosis
	

	<1 year
	28 (8.4)

	1–5 years
	144 (43.4)

	6–10 years
	96 (28.9)

	>10 years
	64 (19.3)


Source: Field Survey, 2025
The study included 332 participants, with more females (56.0%) than males (44.0%), similar to other Nigerian and international studies where women tend to use health services more often. Most participants were aged 45 years and above (69.2%), which reflects the higher risk of T2DM in middle and older age groups. The majority were married (72.3%), which may provide family support for managing the disease, while 15.7% were widowed, divorced, or separated, which could increase stress and affect quality of life.
Over half of the participants (63.9%) had at least secondary education, suggesting they could benefit from structured diabetes education. This is higher than in some rural Nigerian studies where low literacy can limit understanding of self-care. Almost half (48.2%) had lived with T2DM for more than six years, while 43.4% had been diagnosed for 1–5 years. Similar patterns have been seen in nurse-led intervention studies in other countries. The mix of newer and long-term patients shows the need for ongoing education and support to maintain good self-management. 
Changes in HRQoL
Significant improvements were observed in all WHOQOL-BREF domains (Table 2). The largest effect was in physical health (d=0.68), followed by psychological well-being (d=0.61). Social and environmental domains improved modestly.
Table 2a: Physical and environmental HRQoL indices in pre- and post-intervention periods
	Indicators
	Level
	Pre-intervention
	Post-intervention
	Effect size
	P value

	Physical health domain
	
	
	
	
	

	Mean physical health score
	Mean (SD)
	54.2 (11.6)
	61.0 (10.8)
	0.68
	<0.001

	Activities of daily living
	Mean (SD)
	58.4 (12.3)
	65.7 (11.8)
	0.57
	<0.001

	Dependence on medical treatment
	Mean (SD)
	52.1 (13.2)
	59.3 (12.6)
	0.54
	<0.001

	Energy and fatigue
	Mean (SD)
	53.8 (11.7)
	60.2 (11.3)
	0.52
	<0.001

	Mobility
	Mean (SD)
	55.6 (12.1)
	62.5 (11.5)
	0.55
	<0.001

	Pain and discomfort
	Mean (SD)
	50.2 (12.9)
	56.7 (12.1)
	0.50
	<0.001

	Environmental domain
	
	
	
	
	

	Mean environmental score
	Mean (SD)
	58.9 (11.4)
	61.0 (11.2)
	0.23
	<0.001

	Physical safety and security
	Mean (SD)
	59.3 (11.4)
	61.9 (11.1)
	0.23
	<0.001

	Home environment
	Mean (SD)
	58.4 (11.9)
	60.7 (11.5)
	0.22
	<0.001

	Financial resources
	Mean (SD)
	57.9 (12.2)
	60.1 (11.9)
	0.20
	<0.001

	Access to health and social care
	Mean (SD)
	59.6 (11.5)
	62.1 (11.2)
	0.23
	<0.001

	Opportunities for recreation
	Mean (SD)
	59.1 (11.8)
	61.2 (11.4)
	0.21
	<0.001


Effect sizes for continuous indicators are Cohen’s d (0.2=small, 0.5=medium, 0.8=large).


Table 2b: Psychosocial HRQoL indices in pre- and post-intervention periods
	Indicators
	Level
	Pre-intervention
	Post-intervention
	Effect size
	P value

	Psychological domain
	
	
	
	
	

	Mean psychological score
	Mean (SD)
	51.5 (10.8)
	57.4 (10.1)
	0.61
	<0.001

	Positive feelings
	Mean (SD)
	52.4 (11.5)
	59.1 (10.9)
	0.59
	<0.001

	Thinking, learning, memory
	Mean (SD)
	50.9 (10.7)
	56.4 (10.2)
	0.52
	<0.001

	Self-esteem
	Mean (SD)
	51.7 (11.2)
	57.2 (10.5)
	0.51
	<0.001

	Body image
	Mean (SD)
	50.1 (11.9)
	55.4 (11.3)
	0.48
	<0.001

	Negative feelings (reverse-coded)
	Mean (SD)
	50.6 (12.3)
	55.8 (11.6)
	0.46
	<0.001

	Social domain
	
	
	
	
	

	Mean social relationships score
	Mean (SD)
	56.3 (12.1)
	59.5 (11.8)
	0.29
	<0.001

	Personal relationships
	Mean (SD)
	57.3 (12.0)
	60.9 (11.6)
	0.34
	<0.001

	Social support
	Mean (SD)
	55.1 (12.5)
	58.2 (12.0)
	0.28
	<0.001

	Sexual activity
	Mean (SD)
	56.5 (12.8)
	59.4 (12.3)
	0.26
	<0.001



Table 2 shows clear improvements in all HRQoL domains after the nurse-led education. The biggest gains were in physical health, with the mean score rising from 54.2 to 61.0 (medium-to-large effect, d = 0.68, p<0.001). Participants reported better ability to carry out daily activities, less dependence on medical treatment, more energy, improved mobility, and reduced pain. These changes suggest the intervention helped patients manage their physical symptoms more effectively, similar to results from Duke et al. (2009) in Australia.
Psychological well-being also improved, with the mean score increasing from 51.5 to 57.4 (medium effect, d = 0.61, p<0.001). All areas positive feelings, thinking and memory, self-esteem, body image, and reduced negative feelings showed progress. This likely reflects the benefits of the coping and stress management strategies taught during the sessions. Similar improvements were seen in a Chinese study by Shi & Liang, (2023), where nurse-led support boosted confidence and reduced emotional distress in T2DM patients.
Gains in the social and environmental domains were smaller but still significant. Social scores increased from 56.3 to 59.5 (d = 0.29, p<0.001), with better personal relationships and social support. Environmental scores rose from 58.9 to 61.0 (d = 0.23, p<0.001), indicating improved perceptions of safety, home conditions, access to care, and recreation. As seen in ​Davidson et al., 2022)​, these areas often respond less to short-term education because they depend on wider social and economic factors. Even so, the positive shifts suggest the intervention had benefits beyond physical and psychological health. 
Discussion
Main findings
This study demonstrated that a brief, structured nurse-led educational programme significantly improved HRQoL among adults with T2DM attending secondary healthcare facilities in Kaduna State, Nigeria. Improvements were observed across all four WHOQOL-BREF domains physical, psychological, social, and environmental with the largest gains seen in the physical health domain (Cohen’s d = 0.68) and psychological well-being (d = 0.61). The intervention enhanced participants’ ability to manage daily activities, increased energy levels, improved mobility, and reduced pain and discomfort. Psychological improvements reflected better emotional stability, self-esteem, and coping ability, likely due to the dedicated stress management and problem-solving components of the sessions. Although improvements in social (d = 0.29) and environmental (d = 0.23) domains were smaller, they were still statistically significant, indicating that the programme’s benefits extended beyond direct symptom management.
Comparison with Existing Literature
Our findings are consistent with recent studies demonstrate the positive impact of nurse-led interventions on health-related quality of life (HRQoL) in patients with type 2 diabetes mellitus (T2DM). Dailah (2024) reported significant improvements in physical functioning, self-management behaviors, and psychological outcomes, including reductions in HbA1c levels and enhanced diabetes knowledge following structured nurse-led education programs. Similarly, Sun et al. (2025) conducted a meta-analysis of eight RCTs showing nurse-led diabetes self-management education (DSME) significantly reduced HbA1c by 0.92% at 4–6 months (95% CI: −1.44 to −0.41, p < 0.05) and 0.54% beyond 6 months (95% CI: −0.86 to −0.23, p < 0.05), alongside elevated HDL levels and improved self-efficacy.
The magnitude of physical health improvements in this study, such as enhanced mobility, energy, and self-care independence, aligns with outcomes from nurse-led frameworks in Australia, where targeted education led to better glycemic control and reduced cardiovascular risk factors like systolic blood pressure and BMI. Psychological benefits, including boosted confidence, improved mood, and reduced diabetes-related distress, parallel results from Makhfudli et al. (2025), who found nurse-led digitalized programs improved quality of life (SMD = 0.65; 95% CI: 0.37–0.94) and self-care behaviors (SMD = 1.15; 95% CI: 0.49–1.81) while lowering HbA1c by 0.25% (95% CI: −0.43 to −0.06) in community settings.​
Smaller effect sizes in social and environmental HRQoL domains reflect persistent trends in low- and middle-income countries (LMICs), particularly African and Latin American settings, where socio-economic constraints, limited recreational access, and infrastructural gaps constrain broader short-term gains despite effective education. Sajith et al. (2024) highlighted these challenges in Sub-Saharan Africa, noting that while nurse-led foot prevention and education programs improved self-care, scalability was limited by resource barriers in 75% of reviewed initiatives.

Implications for Practice and Policy
The findings underscore the feasibility and effectiveness of integrating nurse-led education into routine diabetes management in resource-limited settings. By focusing on self-management skills, coping strategies, and patient empowerment, such interventions can directly enhance HRQoL and may indirectly reduce the risk of complications. Scaling up nurse-led programmes could strengthen the role of nurses as frontline educators and counsellors, particularly in areas with limited physician availability. Incorporating regular follow-up sessions, community-based support groups, and links to social services could help maintain the observed gains in social and environmental domains. Furthermore, adapting these interventions for rural and low-literacy populations could broaden their reach and equity of impact.
Strengths and Limitations
Key strengths of this study include the use of a validated, internationally recognised HRQoL instrument (WHOQOL-BREF), a relatively large sample size, and implementation in real-world clinical settings, enhancing the generalisability of findings. The study also evaluated multiple HRQoL subdomains, allowing for a nuanced understanding of intervention effects. However, the absence of a control group limits causal inference, and the short follow-up period means the durability of improvements is unknown. Additionally, reliance on self-reported measures may introduce recall or social desirability bias. Future studies should consider randomised controlled designs, longer follow-up durations, and mixed-methods approaches to explore the mechanisms driving observed changes.
Conclusions
This study shows that a brief, structured nurse-led educational programme can significantly improve HRQoL among adults with T2DM in a Nigerian secondary healthcare setting. The largest benefits were seen in physical and psychological domains, suggesting that the intervention strengthened self-care ability, reduced symptom burden, and enhanced emotional resilience. Although social and environmental gains were smaller, they were still meaningful and indicate that education can positively influence broader aspects of life. Scaling up such interventions combined with follow-up support, community engagement, and strategies to address social determinants of health has the potential to improve chronic disease management and patient well-being in similar resource-constrained settings. 
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