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Purpose: This multicentre cross-sectional study aimed to quantify caregiver burden among elderly patients with atopic dermatitis
(AD) and to identify its principal clinical, functional, and symptomatic determinants. Specifically, we evaluated the relative contribu-
tions of functional impairment, caregiving intensity, and inflammatory severity to overall caregiver burden.

Patients and Methods: A total of 213 patient—caregiver dyads were consecutively recruited from four tertiary dermatology centers in
Italy. Eligible patients were aged >65 years with dermatologist-confirmed AD. Clinical assessments were performed by board-certified
dermatologists at each participating centre and included the Eczema Area and Severity Index (EASI), body surface area (BSA), pruritus and
sleep disturbance (numeric rating scales), comorbidities, and functional status measured by Activities of Daily Living (ADL) and
Instrumental Activities of Daily Living (IADL). Caregivers completed a structured questionnaire on caregiving responsibilities and the
Caregiver Burden Inventory (CBI). Associations were examined using Spearman correlation and multivariable linear regression models.
Results: Patients had a mean age of 73.3 + 7.3 years and moderate disease severity (mean EASI 13.3 + 11.2). Functional impairment
was common (median ADL 4.0), and caregivers reported a median of 2.5 daily hours of assistance. Overall burden was moderate
(mean CBI 32.0 + 14.0). CBI correlated most strongly with ADL impairment (p = —0.50) and daily caregiving hours (p = 0.47), with
additional associations for sleep disturbance (p = 0.35) and EASI (p = 0.31). In multivariable analysis, ADL impairment (p < 0.001),
caregiving hours (p = 0.031), sleep disturbance (p < 0.001), and EASI (p = 0.005) remained independently associated with burden;
pruritus was not significant after adjustment.

Conclusion: Caregiver burden in elderly AD is primarily driven by functional dependence and caregiving intensity, with additional
contributions from sleep disturbance and inflammatory severity. Integrating functional assessment and caregiver-focused strategies into
routine care may improve outcomes for both patients and caregivers.
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Introduction
Atopic dermatitis (AD) is a chronic, relapsing inflammatory dermatosis characterized by pruritus, eczematous lesions,
and impaired epidermal barrier function. Although traditionally regarded as a childhood disease, AD frequently persists
into adulthood and may also arise de novo in later life. Recent epidemiological data suggest a second prevalence peak
after the age of 50, challenging the traditional perception of AD as predominantly pediatric.' In older adults, clinical
expression is shaped by xerosis, immunosenescence, multimorbidity, and polypharmacy, leading to diagnostic challenges
and potentially contributing to complex and variable disease trajectories.'

In this population, AD may present with atypical morphology and distribution, often characterized by lichenified
plaques, chronic pruritus, and eczematous lesions involving the trunk and extensor surfaces. Differential diagnosis may
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include asteatotic eczema, prurigo nodularis, contact dermatitis, or drug-related eruptions, further complicating clinical
assessment. Moreover, the frequent coexistence of medical comorbidities and age-related functional decline distinguishes
elderly patients from younger cohorts and may significantly influence disease management and treatment adherence.'*

The burden of AD extends far beyond visible skin involvement. Sleep disturbance, social withdrawal, and psycho-
logical distress occur across all ages, but older adults tend to experience more persistent symptoms and a more profound
impact on daily functioning.' Topical therapy remains the foundation of AD management, yet age-related limitations—
such as reduced manual dexterity, impaired vision, physical disability, or cognitive decline—may hinder regular
treatment application. These obstacles, together with complex therapeutic regimens, make older patients particularly
vulnerable to inconsistent treatment use and suboptimal disease control.>*

Most evidence on the psychosocial consequences of AD focuses on pediatric populations and their families. Studies
consistently describe substantial emotional strain, sleep disruption, work impairment, and deterioration of family
functioning.” ® Parental quality of life closely mirrors disease severity, and caregiver burden spans emotional, physical, and
organizational domains.'® In adults, household factors and family dynamics have also been shown to influence disease control
and quality of life.'"'? However, this literature is almost entirely derived from children, adolescents, and mixed-age cohorts.'*'*

In contrast, caregiver burden in older adults with AD remains largely unexplored. This gap is clinically significant:
elderly patients often rely heavily on spouses, adult children, or professional caregivers for essential tasks such as
applying topical therapies, managing systemic treatments, attending medical appointments, or recognizing early signs of
exacerbation.'”> Despite the clear relevance of caregiving in daily disease management, no multicentre studies have
systematically evaluated its impact in elderly AD, and no standardized, multidimensional assessment of caregiver burden
has been conducted in this population.

To address this gap, we conducted a multicentre cross-sectional study designed to characterize caregiver burden in
elderly patients with AD and identify its clinical, functional, and symptomatic determinants. By integrating dermatolo-
gical severity, functional status, and caregiving dynamics within real-world tertiary care, this study aims to clarify the
interplay between aging, chronic inflammatory skin disease, and informal caregiving—an area of increasing relevance in

dermatological practice.

Materials and Methods
Study Design and Population

This multicentre, cross-sectional observational study was conducted over a period of 24 months across four tertiary
dermatology referral centres in Italy (Brescia, Varese, Udine, and Vicenza), all specializing in chronic inflammatory skin
diseases. All evaluations were performed at a single time point during routine clinical visits. Consecutive patients aged
65 years or older with a dermatologist-confirmed diagnosis of AD, made according to standard clinical criteria, were
eligible for inclusion. Patients were enrolled regardless of their ongoing treatment regimen, including topical therapy,
conventional systemic treatments, biologics or JAK inhibitors. An additional inclusion criterion was the presence of an
identifiable primary caregiver actively involved in the patient’s care and available at the time of clinical assessment.
Exclusion criteria comprised inability to provide informed consent, severe cognitive impairment precluding questionnaire
completion, absence of a caregiver despite a clear need for daily assistance, and presence of concomitant dermatological
conditions likely to interfere with symptom attribution.

For each patient, the primary caregiver was identified as the individual most consistently involved in treatment
application, symptom monitoring, daily care or accompaniment to medical appointments. Caregivers included spouses or
partners, adult children, professional caregivers or other cohabiting individuals providing regular assistance. The study
protocol received approval from the Local Ethics Committee of Brescia (NP. 4707), and written informed consent was
obtained from all participants in accordance with the Declaration of Helsinki and national regulations.

Patient Assessment
All questionnaires were self-administered in paper format during the clinical visit under the supervision of trained
research personnel to ensure completeness and standardized administration. Patients completed a study-specific,
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structured questionnaire designed by the investigators to explore treatment use behaviour and caregiver involvement. The
questionnaire assessed previous unsupervised interruptions of topical or systemic therapies, reasons for discontinuation
(including perceived inefficacy, concerns about adverse events, time constraints, cosmetic attributes of topical formula-
tions, and emotional factors), current motivation towards treatment, expectations regarding therapy, and the degree of
caregiver assistance in daily disease management. The instrument also included questions addressing the emotional
influence on treatment continuity and the presence of family or professional support in routine care.

Clinical parameters were collected uniformly across centres. Disease severity was assessed using the Eczema Area
and Severity Index (EASI), and skin involvement was quantified using body surface area (BSA). Pruritus and sleep
disturbance were evaluated using numerical rating scales ranging from 0 to 10. Additional data included disease duration,
therapeutic regimen, comorbidities and previous treatments. Functional status was measured using the Activities of Daily
Living (ADL) scale, ranging from 0 to 6, and the Instrumental Activities of Daily Living (IADL) scale, ranging from 0 to
8, with lower scores indicating greater dependence.

Caregiver Assessment

Caregiver evaluation was conducted on the same day as patient assessment to ensure temporal alignment of clinical and
caregiving data. Caregivers were either informal (family members, such as spouses or adult children) or formal (professional
caregivers providing paid assistance). Each caregiver completed a structured, investigator-developed questionnaire designed
to collect descriptive information regarding the nature and intensity of caregiving responsibilities. The questionnaire explored
assistance with topical and systemic treatments, support in activities of daily living, accompaniment to medical appointments,
and daily caregiving time. It also included items addressing the emotional, social, occupational, and sleep-related conse-
quences of caregiving. Caregivers were asked to indicate whether symptoms such as fatigue, stress, or sleep disruption had
developed before or after the initiation of caregiving duties. This instrument was developed specifically for the present study
and was not previously validated, as its purpose was to provide contextual characterization of caregiving demands rather than
to generate standardized psychometric outcome measures.

Caregiver burden was quantified using the Caregiver Burden Inventory (CBI), a validated 24-item multidimensional
instrument assessing time-dependent, developmental, physical, social, and emotional burden.'®'” Each item is rated on
a 5-point Likert scale ranging from 0 (not at all descriptive) to 4 (very descriptive), yielding a total score between 0 and
96, with higher scores indicating greater perceived caregiver burden. The validated Italian version of the CBI was
administered. The total CBI score was predefined as the primary outcome measure of the study. The CBI has
demonstrated strong psychometric validity and reliability in populations caring for elderly or chronically ill individuals.

Statistical Analysis
Continuous variables were summarized as mean and standard deviation or as median and interquartile range, depending on
distribution, whereas categorical variables were expressed as counts and percentages. Distribution normality was assessed
using the Shapiro—Wilk test, inspection of skewness and kurtosis, and visual evaluation of quantile—quantile plots. As most
variables exhibited non-normal distribution, associations were examined using Spearman’s rank correlation coefficient.

The primary outcome of interest was the total CBI score. A multivariable linear regression model (ordinary least
squares) was specified a priori based on conceptual frameworks of caregiver burden and clinical relevance in elderly AD.
The model included ADL, daily hours of caregiving, sleep disturbance, EASI, pruritus, patient age, and years of
caregiving. All predictors were entered as continuous variables. The IADL score was excluded due to minimal
correlation in preliminary analyses and limited theoretical justification. Multicollinearity was assessed using variance
inflation factors, with values greater than 5 indicating potential concern. Model assumptions were evaluated through
residual analysis and diagnostic plots. Missing data below 5% were addressed through complete-case analysis without
imputation. No adjustment for multiple comparisons was applied, as analyses were hypothesis-driven and based on
a predefined model.

All statistical tests were two-sided with significance defined as p < 0.05. Analyses were performed using R version
4.2.1 (R Foundation for Statistical Computing, Vienna, Austria).
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Results

A total of 213 elderly patients with AD and their primary caregivers were included across four tertiary dermatology
centres. Of the 213 patients included, 56.3% were female and 43.7% male, while caregivers were predominantly female
(62.4%). The primary caregiving roles consisted of adult children (51.2%), spouses or partners (32.9%), and professional
or non-familial caregivers (15.9%). The mean age of patients was 73.3 + 7.3 years, with a median disease duration of
49.5 years (IQR 35.7—67.7). Baseline AD severity was moderate (mean EASI 13.3 £ 11.2; median BSA 14.4%), while
pruritus and sleep disturbance were generally mild to moderate (median NRS 2.8 and 2.0, respectively) (Table 1).

Regarding treatment, 6.1% of patients were receiving topical therapy alone, 23.0% were treated with conventional
systemic agents, and the majority (59.6%) were on biologic therapy, predominantly dupilumab. JAK inhibitors were used
in 4.7% of patients, and 6.6% were receiving tralokinumab at the time of assessment.

Functional impairment was common. The median ADL score was 4.0 (IQR 3.0-5.0), indicating varying degrees of
dependence in basic daily activities, while the median IADL score was 3.0 (IQR 2.0-5.0), reflecting substantial limitations in
more complex tasks. Caregivers had a mean age of 57.7 + 16.7 years and reported assisting patients for a median of 5.9 years
and 2.5 hours per day. The overall caregiver burden was moderate, with a mean CBI score of 32.0 + 14.0 (Table 1).

Correlation Analyses

Spearman correlation analysis demonstrated that caregiver burden was most strongly associated with the patient’s
functional status and caregiving demands. The total CBI score showed its highest correlation with ADL impairment (p
= —0.50) and with the number of daily hours of caregiving (p = 0.47). Sleep disturbance also showed a moderate
association with burden (p = 0.35). Dermatological severity correlated more modestly with burden, with EASI showing
a correlation of p = 0.31. Pruritus exhibited a weaker correlation (p = 0.29), and associations with age (p = 0.06) or
disease duration (p = 0.04) were negligible (Table 2).

Multivariable Analysis

In the multivariable linear regression model, ADL impairment emerged as the strongest independent determinant of caregiver
burden (B =-4.16, p <0.001). Daily hours of caregiving remained a significant contributor ( = 1.34, p = 0.031), as did sleep
disturbance (f = 1.63, p <0.001) and baseline EASI severity (B = 0.27, p = 0.005). Years of caregiving ( = 0.46, p = 0.029)

Table | Baseline Characteristics of Elderly Patients with Atopic
Dermatitis and Their Primary Caregivers

Mean * SD | Median (IQR)
Patient age (years) 73372 73.4 (68.3-78.5)
Disease duration (years) 488 £ 21.9 | 49.5 (35.7-67.7)
EASI baseline 133+ 112 | 9.5 (3.4-20.3)
BSA involvement (%) 182 £ 17.7 14.4 (6.9-32.2)
Pruritus NRS (0-10) 3329 2.8 (1.0-5.4)
Sleep disturbance NRS (0-10) | 2.8 + 2.7 2.0 (0.04.9)
ADL score (0-6) 41 %14 4.0 (3.0-5.0)
IADL score (0-8) 35+20 3.0 (2.0-5.0)
Caregiver age (years) 57.7 £ 16.7 | 58.0 (45.0-71.0)
Years of caregiving 70+ 64 5.9 (2.6-10.0)
Daily hours of assistance 32+£29 2.5 (1.04.0)
CBI total score (0-96) 320+ 140 | 30.0 (22.0-41.0)
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Table 2 Determinants of Caregiver Burden (CBI Total Score): Spearman
Correlations and Multivariable Linear Regression

Spearman p | Adjusted p (SE) | p-value
ADL (0-6) -0.498 —4.16 (0.78) <0.001
Daily hours of assistance | 0.474 1.34 (0.61) 0.031
Sleep disturbance NRS 0.347 1.63 (0.47) 0.0005
EASI baseline 0.311 0.27 (0.09) 0.005
Pruritus NRS 0.286 —-0.31 (0.53) 0.555
Years of caregiving 0.152 0.46 (0.21) 0.029
Patient age 0.062 0.24 (0.10) 0.018

and patient age (f = 0.24, p = 0.018) also showed more minor yet statistically significant effects. Pruritus did not maintain
statistical significance in the adjusted model. This finding indicates that itch, although clinically relevant, contributes less to
caregiver burden once functional dependence and sleep disturbance are considered. IADL scores, despite greater variability,
were not associated with caregiver burden (p = 0.04), suggesting that limitations in basic daily tasks weigh more heavily on
caregivers than impairments in instrumental activities (Table 2).

Discussion

The present multicentre study provides one of the most comprehensive evaluations to date of caregiver burden in elderly
patients with AD, integrating dermatological severity, functional status, and caregiving dynamics within a real-world tertiary-
care context. Previous research on caregiver burden in AD has focused almost exclusively on paediatric patients and their
families, with numerous studies documenting substantial emotional, social, and practical strain among parents of affected
children.®'? In contrast, evidence addressing caregiver burden in adults, and particularly in older adults, remains extremely
limited."®2° Our findings, therefore, help fill a critical knowledge gap by characterizing the determinants of caregiver burden
in an elderly population, which presents unique functional and therapeutic challenges.'

A key result of this study is the central role of functional impairment. Dependence in basic activities of daily living (ADL)
was the strongest independent determinant of caregiver burden, surpassing dermatological severity or symptomatic measures.
This observation aligns with the broader geriatric and chronic-care literature, where loss of autonomy consistently emerges as
a major driver of caregiver strain.'> In elderly individuals with AD, reduced autonomy translates into greater reliance on
caregivers for topical therapy, systemic medication administration, and symptom monitoring—care demands that are known
to generate psychological fatigue and reduced social participation in caregiving populations.®'? It should also be acknowl-
edged that, in elderly populations, functional dependence may be influenced not only by dermatological disease but also by
coexisting medical comorbidities typical of advanced age. Although multimorbidity was recorded descriptively, the present
study did not include a structured quantitative assessment of comorbidity burden, and its potential contribution to caregiver
strain warrants further investigation.

Sleep disturbance also emerged as an essential contributor to caregiver burden. This is consistent with evidence
showing that nocturnal symptoms have a considerable impact on well-being in patients with AD and that interventions
targeting sleep quality can improve overall household functioning.*'** In our cohort, sleep disturbance remained
significant after adjustment for other clinical variables, underscoring its disproportionate impact on caregiving demands,
daily fatigue, and stress.

Dermatological severity, measured by EASI, contributed independently to caregiver burden, though to a lesser extent
than functional dependence or sleep disturbance. This finding is consistent with previous work showing that AD severity

correlates with poorer quality of life and higher psychological distress in both patients and their families.®”'? However, in
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elderly patients, the impact of skin inflammation appears partly overshadowed by the practical challenges associated with
functional decline.

Pruritus, despite being a hallmark symptom of AD, did not remain significant in the multivariable model. This finding
should not be interpreted as a lack of clinical relevance. Instead, it suggests that in elderly populations, the consequences
of itch, particularly nocturnal restlessness and prolonged caregiving vigilance, are captured more effectively by measures
of sleep disturbance. Prior literature supports the concept that night-time manifestations of AD often exert a greater
influence on both patient and caregiver burden than daytime itch intensity.*'

Daily caregiving intensity was another independent determinant of burden. Even modest increases in daily assistance
were associated with higher CBI scores, consistent with recognised caregiving models. 20 Years of caregiving and patient
age showed more minor, yet significant, effects, indicating that caregiver burden is more closely tied to present functional
and symptomatic demands than to chronological age or disease duration.

Therapeutic considerations may also play an indirect role. The evolving landscape of systemic treatments for AD,
including targeted biologic therapies (such as IL-4/IL-13 pathway inhibitors) and oral Janus kinase inhibitors, has
expanded therapeutic opportunities for older adults.?*** In our cohort, the majority of patients were receiving biologic
therapies, which generally require less daily caregiver involvement compared with complex topical regimens. By
improving inflammatory control and simplifying daily management demands, these treatments may contribute to
a reduction in caregiving intensity. However, the present study was not designed to compare treatment modalities, and
further research is needed to evaluate how different systemic strategies influence caregiver burden in elderly
populations.

The study benefits from several strengths, including its multicentre design, large sample size, and simultaneous
assessment of dermatological, functional, and caregiving variables. The use of the validated CBI further supports the
robustness of our findings.'®!” However, some limitations must be acknowledged. The cross-sectional design precludes
causal inference, and caregiver-reported measures may introduce perception or recall bias.>*° Socioeconomic factors
were not assessed, limiting the interpretation of contextual influences on burden.?® In addition, although multimorbidity
and polypharmacy are highly prevalent in elderly populations and may increase caregiving complexity through medica-
tion management demands and monitoring requirements, the present study did not include a quantitative assessment of
total medication load beyond AD-specific treatments. This may have limited our ability to fully capture the contribution
of global therapeutic burden to caregiver strain. Furthermore, the majority of patients in our cohort were receiving
systemic therapies, particularly biologics, which may involve less daily management complexity compared with intensive
topical regimens. This treatment distribution may have influenced the magnitude and structure of caregiver burden
observed and potentially limits generalizability to elderly populations managed primarily with complex topical therapy.
In addition, participants with severe cognitive impairment or without available caregivers were excluded, which may
have led to underrepresentation of the most vulnerable patient—caregiver dyads. Although caregiver categories were
described, the present study was not designed to compare burden across different caregiver types. Moreover, although the
multidimensional structure of the CBI allows for domain-specific exploration, the present study focused on the total
burden score as the predefined primary outcome. Domain-level analyses may provide additional descriptive insight and
should be explored in future research to further characterize specific dimensions of caregiver strain in elderly AD. Future
studies should explore whether spouses, adult children, and professional caregivers experience distinct patterns of
burden, as these roles may involve different emotional, social, and practical dynamics.

Despite these limitations, our findings have meaningful implications for clinical practice. Routine assessment of
functional status should be incorporated into the care of elderly patients with AD, particularly when management relies
heavily on complex topical regimens. Simplifying treatment plans, particularly in patients requiring complex topical
regimens, may theoretically reduce caregiving demands and associated burden, although this relationship warrants further
dedicated investigation. Integrating caregivers into shared decision-making is essential, as they play a pivotal role in
ensuring treatment adherence, continuity of care, and long-term disease stability, in line with emerging caregiver-focused

perspectives in dermatologic care.?’®
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Conclusion

Caregiver burden in elderly patients with atopic dermatitis is a multidimensional phenomenon that reflects the combined
impact of functional dependence, daily caregiving demands, sleep disturbance, and, to a lesser extent, inflammatory
disease severity. In this multicentre cohort, loss of autonomy and the intensity of caregiving emerged as the strongest
independent determinants of burden, highlighting the need for routine functional assessment and simplification of
therapeutic regimens in older adults. Understanding these determinants is essential for developing individualized,
caregiver-centred management strategies that address both the dermatological and practical challenges of daily care,
ultimately improving outcomes for patients and those who support them.
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