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Abstract

Background
Informal caregivers play a central role in the care of hospitalized patients with diabetes mellitus,
particularly in low- and middle-income countries where health systems rely heavily on family support.
The demands of caregiving may result in substantial caregiver burden, maladaptive coping, and adverse
health outcomes, including depression, poor sleep, and unhealthy weight status. Evidence on these
interrelationships among caregivers of hospitalized patients with diabetes in Nigeria remains limited.
This study assessed caregiver burden, coping strategies, and associated health outcomes among
informal caregivers of diabetic inpatients in Southwest Nigeria.

Methods
This hospital-based cross-sectional study was conducted among informal caregivers of adult patients
admitted with diabetes to a tertiary teaching hospital in Southwest Nigeria between March 2024 and
February 2025. A census of all eligible caregivers was undertaken, yielding 207 participants. Data were
collected using interviewer-administered questionnaires and validated instruments: the Zarit Burden
Interview-12 to assess caregiver burden, the Brief-COPE to evaluate coping strategies, the Beck
Depression Inventory for depressive symptoms, and the Sleep Condition Indicator for sleep quality.
Anthropometric measurements were used to calculate body mass index. Descriptive statistics, bivariate
analyses, and logistic regression models were applied to examine associations between caregiver
characteristics, coping patterns, burden, and depression.

Results
More than half of caregivers experienced high caregiver burden (58.9%) and depression (50.7%), while
13.5% reported insomnia. Maladaptive coping strategies were commonly used, with over half of
caregivers exhibiting medium to high maladaptive coping. Depression was significantly associated with
high caregiver burden, maladaptive coping, insomnia, obesity, and lack of prior caregiving experience (P 
< 0.05). In multivariable regression analyses, high caregiver burden (OR 3.81), higher adaptive coping (OR
2.99), higher maladaptive coping (OR 2.69), and poor sleep quality independently predicted caregiver
depression.

Conclusion
Caregiver burden, maladaptive coping, and sleep disturbances are highly prevalent among informal
caregivers of hospitalized patients with diabetes and are strongly associated with depressive symptoms.
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Maladaptive coping emerged as a key driver of poor mental health outcomes, mediated by burden and
sleep quality.

Recommendation:
Routine screening for caregiver burden, coping styles, and sleep problems should be integrated into
diabetes care. Culturally appropriate, low-cost psychosocial interventions aimed at promoting adaptive
coping and improving sleep are recommended to enhance caregiver well-being and support sustainable
diabetes care in resource-limited settings.

INTRODUCTION
Informal caregiving for individuals with chronic conditions such as diabetes mellitus places significant
psychological, emotional, and physical demands on caregivers.1 This study assesses the coping
strategies, caregiver burden, and associated health outcomes among informal caregivers of hospitalized
patients with diabetes in Southwest Nigeria.

Diabetes mellitus remains a leading chronic disease globally, with Nigeria experiencing a rising
prevalence estimated at 5.8% among adults aged 20–69 years,2 though recent data show regional
variations.3 This surge increases demand for informal caregiving, further straining Nigeria’s health
system.4,5

Caregivers often manage complex responsibilities, including medication supervision, dietary support,
and glucose monitoring.6–8 These tasks contribute to caregiver burden, defined as multidimensional

physical, emotional, social, and financial strain.9,10 Coping strategies—cognitive and behavioral efforts to
manage stressors11—are central in shaping caregiver outcomes. While prior research describes diverse
approaches (problem-focused, emotion-focused, support-seeking, and avoidance), their effectiveness
varies across cultural settings.12–15

In Nigeria, caregiving is influenced by cultural expectations, socioeconomic limitations, and fragile health
infrastructure.5,16 Stigma surrounding chronic illness may further heighten isolation and stress.4 Despite
recognition of caregiver burden as a public health issue, evidence on caregivers of hospitalized patients
with diabetes in Nigeria is sparse. Caregiver outcomes of interest include depressive symptoms, sleep
quality, and body mass index, given prior links between caregiving, depression, and poor sleep.17,18,19

This study employs the Brief-COPE, a 28-item tool assessing 14 subscales of adaptive and maladaptive
coping.20 Depression will be assessed using the Beck Depression Inventory (BDI),21 sleep quality via the

Sleep Condition Indicator (SCI)22 while burden will be assessed using Zarit Burden Interview (ZBI).23

By mapping coping patterns, quantifying burden, and examining health correlates, this study seeks to
generate evidence to guide culturally appropriate interventions for caregivers of hospitalized patients
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with diabetes in Nigeria.

The study aimed to assess caregiver burden, coping strategies, and health impacts among caregivers of
diabetic inpatients in a tertiary hospital in southwest Nigeria. A secondary objective was to examine
associations between caregiver characteristics, coping mechanisms, and levels of burden.

METHODS
Study design and setting

This hospital-based cross-sectional study of informal caregivers of hospitalized adult patients with
diabetes was conducted in the adult medical wards of the Department of Internal Medicine, UNIOSUN
Teaching Hospital, Osogbo, Nigeria. This tertiary referral centre serves Osun State and adjoining states
(Kwara, Ogun, Ekiti, Ondo, Oyo) with 24-bed male and 21-bed female wards for endocrine disorders,
including diabetes.

Study population, sample size and sampling technique

Eligibility: Caregivers were eligible if aged ≥18 years, primarily responsible for the patient,
communicative, available during data collection, and provided consent. First-time caregivers for the
patient were excluded.

Sample Size: The minimum sample was estimated with Cochran’s formula for descriptive cross-
sectional studies.24,25: n= Z2pq/d2 where Z = 1.96 at 95% CI, p = 0.59 (prevalence of depression in
informal caregiver from a previous study),26 q = 1–p, and d = 0.05. Substitution yielded ≈372. With a finite
population correction (N=106 adult diabetic admissions in the prior year), the adjusted sample was ≈83.

Recruitment: In line with hospital policy, each admitted patient had ≥1 caregiver, creating a direct
sampling frame. All eligible and consenting caregivers during the study period were recruited, yielding
207 participants—well above the minimum, thereby increasing statistical precision, regression power,
and generalizability.

Design and Sampling

We conducted a census of all eligible caregivers of adult diabetic in-patients admitted to the medical
wards of UNIOSUN Teaching Hospital from March 2024 to February 2025. The hospital mandates a
caregiver for each admission; thus, the sampling frame comprised all such individuals during the study
window. Caregivers were screened daily and recruited consecutively. When patients had multiple
caregivers, all were enrolled, and analyses accounted for clustering at the patient level.

Data collection
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Data were collected using an interviewer-administered questionnaire supplemented with patient record
review.

Measurement and Scoring Systems

The study utilized previously developed and validated instruments that have been widely used in the
literature. Depression was assessed with the Beck Depression Inventory (21 items), scored 0–63, with
cutoffs of 0–13 for minimal, 14–19 for mild, 20–28 for moderate, and 29–63 for severe
depression.21,27,28 Caregiver burden was measured using the Zarit Burden Interview–Short Form (12
items), range 0–48, where 0–10 indicated none to mild, 10–20 mild to moderate, and >20 high
burden.23,29,30 Coping strategies were evaluated with the Brief-COPE (28 items, 14 subscales), each

subscale scored 2–8 with no total score.20,31,32 Sleep quality was measured by the Sleep Condition
Indicator (8 items), with scores from 0 to 32 (higher scores indicating better quality) and rescalable to a
0–10 metric.22,33,34 Sociodemographic and patient data were obtained from a structured questionnaire
and medical records, including caregiver age, sex, education, income, type and duration of caregiving,
religion, and ethnicity, as well as patient age, sex, diabetes duration, and length of hospital stay.

Anthropometrics

Weight and height were measured with calibrated instruments; BMI was calculated (kg/m²) and
classified using WHO criteria: <18.5 underweight, 18.5–24.9 normal, 25.0–29.9 pre-obesity, 30.0–34.9
class I, 35.0–39.9 class II, ≥40 class III obesity.25

RESULTS
Caregivers were predominantly aged 30–49 years, male, and family members, with most earning
≤₦100,000 monthly. Index patients were largely aged ≥60 years, slightly more often female, and over half
had tertiary education (Table 1).

Table 1. Characteristics of caregivers (N=207) and index patients (N=83)
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Variable N %

Caregivers (N=207)

Age (years)

  19–29 32 15.5

  30–49 97 46.9

  50–69 73 35.3

  ≥70 5 2.4

Sex

  Male 108 52.2

  Female 99 47.8

Marital status

  Married 100 48.3

  Widowed 30 14.5

     Divorced/Separated 17 8.2

  Unmarried/Single 60 29.0

Education

  No formal 3 1.4

  Primary 29 14.0

  Secondary 66 31.9

  Tertiary 109 52.7

Type of caregiver

  Family/relative (informal) 136 65.7

  Paid (formal) 71 34.3

Living arrangement

  Lives with patient 125 60.4

  Lives separately 82 39.6

Monthly income (₦)

  ≤100,000 130 62.8

  100,001–200,000 31 15.0
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  200,001–300,000 18 8.7

  300,001–400,000 5 2.4

  >400,000 2 1.0

  No income 21 10.1

Duration as caregiver

  <12 months 163 78.7

  12–23 months 13 6.3

  24–35 months 18 8.7

  ≥36 months 12 5.8

Prior caregiving experience

  Yes 78 37.7

  No 129 62.3

Index patients (N=83)

Age (years)

  18–39 7 8.4

  40–59 18 21.7

  60–79 33 39.8

  ≥80 25 30.1

Sex

  Male 39 47.0

  Female 44 53.0

Education

  No formal 5 6.0

  Primary 8 9.6

  Secondary 25 30.1

  Tertiary 45 54.2

Years since diabetes diagnosis

  ≤5 years 53 63.9

  6–10 years 20 24.1
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  11–15 years 8 9.6

  >15 years 2 2.4

Duration of current admission

  ≤3 months 8 9.6

  4–6 months 10 12.0

  7–9 months 12 14.5

  10–12 months 16 19.3

  >12 months 37 44.6

Footnote: Percentages calculated from N=207 for caregivers and N=83 for index patients. ₦ = Nigerian
Naira.

Religion, ethnicity, caregiver chronic disease, and education summary were omitted for brevity as they were
not discussed in the manuscript. 

High caregiver burden (59%) and depression (51%) were common, while 14% of caregivers reported
insomnia. Approximately one-third were overweight or obese (Table 2).

Table 2. Caregiver outcomes: burden, depression, sleep, coping, and BMI (N=207)
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Measure Category n (%)

Caregiver burden (ZBI‑12) Low (0–20) 85 (41.1)

High (>20) 122 (58.9)

Depression (BDI) No depression (0–13) 102 (49.3)

Depression (14–63) 105 (50.7)

Sleep (SCI) Insomnia disorder 28 (13.5)

Normal sleep 179 (86.5)

Coping — Problem‑focused Low 93 (44.9)

High 114 (55.1)

Coping — Emotion‑focused Low 88 (42.5)

High 119 (57.5)

Coping — Avoidant Low 110 (53.1)

High 97 (46.9)

Adaptive coping (outcome) Low 79 (38.2)

Medium 115 (55.6)

High 13 (6.3)

Maladaptive coping (outcome) Low 92 (44.4)

Medium 105 (50.7)

High 10 (4.8)

Body mass index (BMI) Underweight (<18.5) 31 (15.0)

Normal (18.5–24.9) 106 (51.2)

Overweight (25.0–29.9) 43 (20.8)

Obesity (≥30.0) 27 (13.0)

ZBI‑12 = 12‑item Zarit Burden Interview; BDI = Beck Depression Inventory; SCI = Sleep Condition Indicator;
Brief‑COPE used for coping profiles.

Depression was significantly associated with high caregiver burden, insomnia, maladaptive coping, and
obesity (all p<0.05). Prior caregiving experience was protective. High caregiver burden was more
frequent among younger and less educated caregivers, those caring for patients with longer hospital
admissions, and varied by ethnicity (p<0.05) (Table 3).
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Table 3. Selected bivariate associations with caregiver depression (N=207)
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Variable Category No depression
n (%)

Depression n
(%)

χ²/Wald P
value

Caregiver burden Low 58 (68.2) 27 (31.8) 20.742 <0.001

High 44 (36.1) 78 (63.9)

Insomnia (SCI) Present 6 (21.4) 22 (78.6) 10.046 <0.001

Absent 96 (53.6) 83 (46.4)

Problem‑focused
coping

Low 67 (72.0) 26 (28.0) 35.020 <0.001

High 35 (30.7) 79 (69.3)

Emotion‑focused
coping

Low 63 (71.6) 25 (28.4) 30.498 <0.001

High 39 (32.8) 80 (67.2)

Avoidant coping Low 73 (66.4) 37 (33.6) 27.425 <0.001

High 29 (29.9) 68 (70.1)

Adaptive coping
(outcome)

Low 60 (75.9) 19 (24.1) 38.126 <0.001

Medium 40 (34.8) 75 (65.2)

High 2 (15.4) 11 (84.6)

Maladaptive coping
(outcome)

Low 65 (70.7) 27 (29.3) 34.812 <0.001

Medium 37 (35.2) 68 (64.8)

High 0 (0.0) 10 (100.0)

Admission time ≤3 months 6 (28.6) 15 (71.4) 6.130 0.190

4–6 months 13 (59.1) 9 (40.9)

7–9 months 14 (48.3) 15 (51.7)

10–12 months 18 (45.0) 22 (55.0)

>12 months 50 (55.6) 40 (44.4)

Average income ≤100,000 69 (53.1) 61 (46.9) 7.798 0.099

100,001–
200,000

16 (51.6) 15 (48.4)

200,001–
300,000

5 (27.8) 13 (72.2)

300,001-
400,000

0 (0.0) 2 (100.0)

No Income 0 (0.0) 0 (0.0)
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Caregiver experience Yes 47 (60.3) 31 (39.7) 6.038 0.014

No 55 (42.6) 74 (57.4)

BMI Underweight 19 (61.3) 12 (38.7) 8.007 0.046

Normal 53 (50.0) 53 (50.0)

Overweight 23 (53.5) 20 (46.5)

Obesity 7 (25.9) 20 (74.1)

P values from χ² tests where shown; values reported as <0.001 when p≈0.00 in the source. SCI = Sleep
Condition Indicator.

Caregiver burden was significantly higher among female caregivers, those with lower educational
attainment, and Yoruba caregivers. Burden also varied by duration of admission, with longer hospital
stays associated with greater burden (p=0.015). Other sociodemographic factors, including caregiver
type, living arrangement, and most age categories, were not significantly associated with caregiver
burden (Table 4).

Table 4. Selected bivariate associations with caregiver burden (N=207)
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Variable Category Low burden n
(%)

High burden n
(%)

χ² P
value

Age 19–29 2 (28.6) 4 (57.1) 8.435 0.038

30–49 10 (52.6) 4 (21.1)

50–69 85 (50.6) 24 (14.3)

≥70 5 (38.5) 4 (30.8)

Gender Male 49 (45.4) 59 (54.6) 1.731 0.188

Female 36 (36.4) 63 (63.6)

Education Low education 8 (25.0) 24 (75.0) 4.035 0.045

High education 77 (44.0) 98 (56.0)

Type of caregiver Family/relative 53 (39.0) 83 (61.0) 0.717 0.397

Paid 32 (45.1) 39 (54.9)

Living arrangement Lives with
patient

49 (39.2) 76 (60.8) 0.452 0.501

Lives separately 36 (43.9) 46 (56.1)

Times on
admission

≤3 months 7 (33.3) 14 (66.7) 12.331 0.015

4–6 months 14 (63.6) 8 (36.4)

7–9 months 15 (51.7) 14 (48.3)

10–12 months 9 (22.5) 31 (77.5)

>12 months 39 (43.3) 51 (56.7)

Tribe Hausa 0 (0.0) 7 (100.0) 8.939 0.03

Igbo 11 (57.9) 8 (42.1)

Yoruba 71 (42.3) 97 (57.7)

χ² tests reported. Categories shown (percent). 

In logistic regression analyses, high caregiver burden (OR 3.81, 95% CI 2.11–6.86), higher adaptive
coping (OR 2.99, 95% CI 1.52–5.88), and higher maladaptive coping (OR 2.69, 95% CI 1.36–5.30) were
independently associated with caregiver depression. Normal sleep was associated with lower odds of
depression compared with insomnia (OR 0.24, 95% CI 0.09–0.61) (Table 5).

Table 5. Logistic regression models predicting caregiver depression (selected predictors)
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Predictor B SE OR (95% CI) P
value

Model

High caregiver burden (vs low) 1.337 0.300 3.81 (2.11–
6.86)

<0.001 Burden‑only
model

Adaptive coping (higher vs
lower)

1.094 0.346 2.99 (1.52–
5.88)

0.002 Coping‑only
model

Maladaptive coping (higher vs
lower)

0.989 0.346 2.69 (1.36–
5.30)

0.004 Coping‑only
model

Sleep condition (normal vs
insomnia)

-1.445 0.484 0.24 (0.09–
0.61)

0.003 Sleep‑only model

OR = odds ratio; CI = confidence interval. ORs and 95% CIs computed from reported regression coefficients
(B) and SEs in the source analyses.

 

DISCUSSION
This study delves into the multifaceted dynamics of caregiver burden among informal caregivers of
hospitalized patients with diabetes in Southwest Nigeria. Key findings indicated a high prevalence of
burden (58.9%), depressive symptoms (50.7%), insomnia (13.5%), and maladaptive coping (55.5%
medium/high), with moderate to high use of problem-focused (55.1%) and emotion-focused (57.5%)
strategies. These findings provide valuable insights into the dominance of maladaptive approaches amid
cultural and socioeconomic pressures in resource-limited settings. Bivariate analyses revealed
significant associations between depression and high burden, maladaptive coping, low adaptive coping,
insomnia, obesity, and low caregiving experience. Logistic regression confirmed maladaptive coping as
the strongest predictor of depression, followed by burden and poor sleep, with sociodemographic
factors exerting indirect effects. Furthermore, burden and sleep were identified as mediators in the
relationship between coping and depression, emphasizing the intricate psychosocial toll on caregivers.

Our results align with growing evidence on caregiver distress in chronic disease management,
particularly diabetes, while contributing unique insights from an understudied LMIC population. The
elevated burden and depression rates echo prior Nigerian studies on caregivers of type 2 diabetes
patients, where socioeconomic limitations and health system fragilities amplify emotional strain.4,35

Maladaptive coping's pivotal role in driving depression is consistent with findings from cancer
caregivers, and dementia caregivers, where dysfunctional strategies like avoidance heightened
psychological morbidity,9,36 and from parents of children with type 1 diabetes, where similar patterns
correlated with poor sleep and depressive symptoms.37,38

A recent systematic review of family caregivers for older adults with chronic illnesses, including
diabetes, likewise identified maladaptive coping as a key mediator of burden and mental health decline
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in low-resource settings.39 The borderline protective effect of adaptive coping mirrors observations in
chronic illness caregivers, where problem-solving strategies mitigate stress but are less effective under
sustained demands without support.40,41,42 Sleep quality's independent association with depression

reinforces meta-analyses linking caregiver insomnia to increased distress,43,44 with effects more
pronounced in LMIC’s due to limited respite.45 Obesity's link to depression supports emerging research
on metabolic consequences of caregiving stress, potentially via disrupted self-care and neuroendocrine
pathways.46,47,48 Sociodemographic indirect effects, such as low income exacerbating maladaptive
coping, align with global patterns in sub-Saharan Africa, where stigma and economic hardship
compound isolation.49,50,51 Overall, our study extends these findings by demonstrating coping's central
mediating role in a diabetes-specific, hospital-based cohort, highlighting disparities compared to high-
income contexts with better support infrastructure.52

Strengths and Limitations
Key strengths include the use of validated, culturally adapted instruments (e.g., Brief-COPE, BDI, SCI) in a
robust sample exceeding minimum size requirements, enhancing precision and power for regression
analyses. The integration of sociodemographic, behavioural, and physiological domains provides a
comprehensive model, novel for Nigerian diabetes caregivers, with clustering adjustments minimizing
bias from multiple caregivers per patient. However, the cross-sectional nature limits causality inference,
potentially missing dynamic interactions over time. Self-report measures may introduce bias from recall
or cultural reticence around mental health. Hospital recruitment restricts generalizability to community
or rural settings, and excluding first-time caregivers may underestimate initial burdens. Future work
should address unmeasured factors like social networks or comorbidities.

Future Research
Longitudinal studies are crucial to trace causal pathways among burden, coping, sleep, and depression,
incorporating repeated measures to identify intervention points. Qualitative methods could explore
cultural influences on coping, such as familial obligations in Nigerian societies, to refine context-specific
models. Comparative research across LMICs versus high-income countries would elucidate moderators
like healthcare access, while randomized controlled trials of digital or community-based interventions
(e.g., app-delivered CBT) are needed to test efficacy in diabetes caregiving. Objective assessments,
including actigraphy for sleep or biomarkers for stress, could validate self-reports. Policy-oriented
evaluations of integrated caregiver support in national diabetes programs would inform scalable
strategies for reducing disparities.

Implications for Clinical Practice and Policy
Family medicine practitioners should prioritize routine screening for coping styles, burden, and sleep in
caregiver assessments during diabetes care, using concise tools to enable early referral.53 Evidence-
based interventions like CBT, mindfulness training, and sleep hygiene could substantially reduce
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depression, as demonstrated in recent trials among chronic illness caregivers.54,55 In LMIC’s like Nigeria,
low-cost adaptations—such as group counselling or mobile health platforms—offer feasible ways to
promote adaptive coping and alleviate burden.56,57 Policymakers must incorporate caregiver mental
health into diabetes guidelines, advocating for respite services, financial aid, and multidisciplinary teams
to address socioeconomic mediators.58,59 This holistic approach will not only enhances caregiver well-
being but also improves patient outcomes through better adherence and family stability, aligning with
patient-centred models in primary care.

Conclusion
Maladaptive coping emerges as the primary driver of depression among these caregivers, mediated by
burden and poor sleep, with adaptive strategies and sociodemographic as modifiers. Targeted, culturally
sensitive interventions are essential to foster resilience, optimizing caregiver and patient health in
resource-constrained settings.
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