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Utilization of home- and community-based services among rural family caregivers of persons with dementia: the role of the area deprivation index









 


	
	
BRIEF RESEARCH REPORT
published: 14 October 2025
doi: 10.3389/fpubh.2025.1688161








[image: image2]

Utilization of home- and community-based services among rural family caregivers of persons with dementia: the role of the area deprivation index

Jasmine Santoyo-Olsson1*, Kenneth E. Covinsky1, Jing Cheng2, Dolores Gallagher Thompson3 and Veronica Yank4


1Division of Geriatrics, University of California San Francisco, San Francisco, CA, United States

2Division of Oral Epidemiology and Dental Public Health, University of California San Francisco, San Francisco, CA, United States

3Department of Psychiatry and Behavioral Sciences, Stanford University, Palo Alto, CA, United States

4Division of General Internal Medicine, University of California San Francisco, San Francisco, CA, United States

Edited by
 Steven A. Cohen, University of Rhode Island, United States

Reviewed by
 Gulbakit Koshmaganbetova, West Kazakhstan Marat Ospanov State Medical University, Kazakhstan
 Jessica Cassidy, University of Colorado Anschutz Medical Campus, United States
 

*Correspondence
 Jasmine Santoyo-Olsson, jasmine.santoyo-olsson@ucsf.edu 

Received 18 August 2025
 Accepted 30 September 2025
 Published 14 October 2025

Citation
 Santoyo-Olsson J, Covinsky KE, Cheng J, Gallagher Thompson D and Yank V (2025) Utilization of home- and community-based services among rural family caregivers of persons with dementia: the role of the area deprivation index. Front. Public Health 13:1688161. doi: 10.3389/fpubh.2025.1688161
 

Background: Dementia significantly impacts rural communities in the U.S., presenting unique challenges for family caregivers due to limited access to essential support services. This study examines the influence of area-level factors on the utilization of home- and community-based services among rural caregivers.

Methods: Using Andersen’s extended behavioral model of health services utilization, baseline data (n = 361) from family caregivers participating in a national randomized trial evaluating the Building Better Caregivers workshop were analyzed. Participants completed an online survey assessing home- and community-based support services and caregiving aspects. Area-level factors were measured using the Area Deprivation Index (ADI) and U.S. Census region, linked to respondents ZIP+4 code and state. Multivariable logistic regression analyses assessed the relationship between area-level factors and support service utilization.

Results: About 65% of caregivers used at least one support service, with 52% utilizing home-based services and 52% community-based services. Caregivers in the most deprived rural areas were significantly less likely to use any support services (OR = 0.45; 95% CI [0.23, 0.89]) and community-based services (OR = 0.26; 95% CI [0.26, 0.86]) compared to those in the least deprived rural areas. No significant associations were found between Census region and any type of support service utilization.

Conclusion: Service utilization differences within rural areas highlight the need for nuanced, area-specific interventions to enhance support service accessibility for caregivers in deprived rural areas, improving caregiving outcomes. Future research should further investigate area-level variations and their interactions with individual factors to better understand barriers faced by rural caregivers.

Trial registration: https://clinicaltrials.gov/ct2/show/NCT04428112, identifier NCT04428112.
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1 Introduction

Dementia affects a growing number of individuals in the United States (U.S.), posing significant challenges for family caregivers who are essential in managing the complex needs of people with dementia (PwD). Home- and community-based support services, such as respite care, home health aides, and specialized medical care, have been shown to improve the quality of life for both caregivers and PwD (1, 2). These services, defined as person-centered care delivered in the home and community to individuals with functional limitations who require assistance with daily activities (3). Despite the benefits of these services, many caregivers, particularly those in rural areas, report low levels of utilization (4).

Rural caregivers face unique challenges compared to urban counterparts, including fewer healthcare resources, reduced access to services, and diminished infrastructure to support caregiving (4). Area-level characteristics such as geographic isolation, transportation barriers, and socioeconomic conditions significantly shape access and use in rural settings (5). Understanding these challenges requires a comprehensive approach to identify specific individual- and area-level factors associated with support service utilization in varied rural settings.

Rural areas vary widely in economic conditions, health and social service infrastructures, natural amenities, and capacity to address economic and environmental stressors (6, 7). While some areas struggle with persistent poverty, high unemployment, out-migration, and poor health, others experience transformative demographic and economic changes driven by new industries and innovation (8). The Area Deprivation Index (ADI), a composite measure of socioeconomic deprivation (9), provides a granular lens for examining differences within rural areas. Capturing area-level factors such as poverty, education, housing, and employment (9), the ADI offers an alternative to broad rurality measures like the Urban Influence Code and Rural Urban Continuum Code, making it particularly relevant for understanding rural variability and its impact on support service utilization.

Existing research has examined support service utilization in relation to area-level factors, including U.S. Census region (4), Urban Influence Code (10), Rural Urban Continuum Code (11), residence in a specific rural area (e.g., Appalachia) (12–15), and county-level socioeconomic status (16). However, these broad measures often lack the granularity required to capture the nuanced intersection of socioeconomic deprivation and service utilization. The ADI allows for a more detailed understanding of how rural area-level factors impact support service utilization, filing an important gap in existing literature. While the ADI has been applied in studies investigating home-and community-based services use among veterans (17) and other types of services (18, 19), its application in the context of caregiver support services in rural areas remains novel. By leveraging the ADI at the ZIP+4 code level alongside U.S. Census regions, this study aims to offer a better understanding of rural variability and its influence on support service utilization.

Regional disparities in support service utilization further complicates this picture (4). The U.S. Census Bureau defines four regions: Northeast, Midwest, South, and West. Each region includes states with diverse demographic, economic, and healthcare infrastructure characteristics, which influence service availability and utilization. While regional comparisons provide helpful insights, they fail to account for rural-specific variability within regions. The ADI enables a more detailed analysis of area-level socioeconomic status, offering a multifaceted approach to understanding rural variability and its influence on support service utilization. Understanding these dynamics can inform targeted resource allocation and evidence-based policy development to improve caregiver support services for rural settings across the U.S.

This study is guided by Andersen’s extended behavioral model of health services utilization (20), which accounts for both individual- and area-level factors (what Andersen refers to as community-level factors in the model) influencing service use. Predisposing factors, such as demographic characteristics, influence individuals’ propensity to utilize services; need factors relate to health issues requiring care; and enabling factors, such as income, facilitate service use (21). Andersen’s extended model emphasizes that individual-level factors operate within broader area-level contexts, making it well-suited for analyzing the role of area-level deprivation and Census region in shaping service utilization (20).

Using data from a national randomized controlled trial (RCT) of rural caregivers of PwD, this study investigates the relationship between area-level socioeconomic status, geographic region, and the use of home- and community-based support services among caregivers of PwD residing in U.S. rural areas. We hypothesize that caregivers residing in most deprived rural areas (defined by higher ADI scores) or intermediate deprived rural areas will report lower support service utilization compared to those residing in the least deprived rural areas. We also hypothesize that rural caregivers residing in non-West U.S. Census regions (Midwest, Northeast, or South) will report lower utilization than those residing in the Western region (West), based on evidence suggesting higher service utilization in the West compared to other regions (4).



2 Methods


2.1 Study design and participants

This study is a cross-sectional secondary data analysis of baseline data from a national RCT evaluating an online skills-building workshop, Building Better Caregivers, for rural caregivers of PwD (n = 409). The parent RCT procedures and intervention are described elsewhere (22). Briefly, participants were recruited in collaboration with rural-serving community organizations. Inclusion criteria consisted of: adult self-identifying as living in a U.S. rural, farming, or small-town area; providing at least 10 caregiving hours per week to a family member or friend with dementia; reporting a stress level of 4+ on a 10-point scale (23); having internet access; and having English proficiency. Participants completed a baseline online survey that included assessments of home- and community-based support services and caregiving aspects. The study protocol was approved by the University of California, San Francisco Institutional Review Board.

This secondary analysis excluded caregivers who were non-relatives (n = 48). We focus on family caregivers (n = 361) because they may have access to family-based resources that are not available to non-relatives, such as shared housing or financial resources, that may influence support service utilization.



2.2 Measures


2.2.1 Dependent measures

The dependent variables are self-reported current use of home- and community-based support services by caregivers or the PwD they assist. Home-based services include: homemaker assistance, non-medical personal care, home healthcare (e.g., nursing, hospice), and respite care (e.g., overnight respite). Community-based services include: meal delivery, transportation, adult day care, and use of informational services from a case manager/social worker or legal or financial services representative. Respondents answered “yes” or “no” to each service. For each service, “yes” responses were counted. If the count was 1 or greater, then the service was classified as 1 indicating use; otherwise, they were classified as 0. To determine use of any support service, respondents who answered “yes” to any type of service were classified as 1 indicating use; otherwise, they were classified as 0.



2.2.2 Independent area-level measures

Independent variables were area-level factors: socioeconomic deprivation status and geographic Census region. Socioeconomic deprivation status was assessed using the Area Deprivation Index (ADI), a validated composite ranked index (9, 24) based on 17 indicators from the American Community Survey: educational distribution (percentage of population with less than 9 years versus 12 or more years of education), median family income, income disparity, occupational composition, unemployment rate, family poverty rate, percentage of population with income below 150% of the federal poverty level, single-parent household rate, home ownership rate, median home value, median rent, median monthly mortgage, household crowding, and percentages of households without access to plumbing, telephone, or motor vehicle (9). Respondent mailing address Zip+4 code was linked to the 2020 ADI ranking retrospectively. ADI rankings range from 1 to 10, with higher values indicating the most deprived areas (9). Respondents were classified into three groups: those living in the most deprived areas (ADI ≥ 7), those in intermediate deprived areas (4 ≤ ADI ≤ 6), and those in the least deprived areas (1 ≤ ADI ≤ 3). Geographic region was determined by caregiver state of residence and categorized according to U.S. Census regions: Midwest, Northeast, South, and West.



2.2.3 Individual-level measures

Models adjusted for individual-level predisposing, need, and enabling factors.

Predisposing factor measures included caregiver age in years categorized as younger (18–64 years) or older (65 + years), gender (woman, man, refused), caregiver race or ethnicity (White, Black/African American, Latino/Hispanic, Native American/American Indian/Alaska Native, Asian/Asian American, Native Hawaiian/Other Pacific Islander, mixed race, other race) and education (high school or less, technical school or associate’s degree/some college, college graduate or higher), relationship to the PwD (parent, spouse), and co-residence with their PwD (co-reside, do not co-reside). Respondents also reported the age and gender of the PwD.

Need factor measures were the everyday cognition level of the PwD, PwD functional limitations, and care burden. Everyday cognition was assessed using the 12-item Everyday Cognition (ECog-12) measure (25). The ECog-12 score was created by averaging items. Scores ranged from 1 to 4. Higher scores indicate more cognitive impairment.

Functional limitations of PwD was measured using a checklist of activities of daily living (ADLs). The 6-item ADL checklist included needing help getting out of bed, getting across a room, dressing, toileting, bathing, and eating. Responses were summed, with scores ranging from 0 to 6. ADL scores were categorized as meeting nursing home placement criteria (score ≥ 3) and not meeting criteria (score < 3) (26).

Caregiver burden was assessed with the 12-item Zarit Burden Inventory short form (27). Responses were summed, with scores ranging from 0 to 48. Scores were categorized as high burden (score > 20) or none-to-moderate burden (score ≤ 20).

The enabling factor measure was caregiver social network, assessed using the 6-item Lubben Social Network Scale (28). A total score was the sum of items, with scores ranging from 0 to 30. Scores were categorized as socially connected (score ≥ 13) or not socially connected (score < 12) (28).




2.3 Statistical analysis

Descriptive statistics of measures were obtained to summarize the data. Categorical variables are expressed as number of subjects and percentage. Continuous variables are presented as mean and standard deviation (SD). Analysis of variance (ANOVA), t test, and chi-squared test were, respectively, used to assess whether continuous and categorical variables differed by area deprivation levels and Census regions separately (tables not shown). Correlations between the different types of support services (any, home- and community-based), area-level factors, and individual-level factors (table not shown) were examined for multicollinearity and deemed multicollinear if the Variance Inflation Factor (VIF) exceeded 5. No multicollinearity was detected. To assess associations between area-level factors and support service utilization, we first conducted bivariate analysis for the area-level factors (e.g., area deprivation levels, Census regions) with the utilization of each type of support service using chi-squared tests and univariate logistic regression. Then, we conducted multivariable logistic regression analyses on the associations between area-level factors and support service utilization while controlling for individual level variables (predisposing, need, and enabling factors). Predisposing factors, caregiver race or ethnicity and education, were excluded from the analysis due to limited variability. Unadjusted and adjusted odds ratio (OR), 95% confidence interval (CI), and p-values were calculated. Statistical significance was defined at p < 0.05. Analyses were conducted using SAS 9.4.




3 Results

As shown in Table 1, among 361 family caregivers, the mean age was 63.4 (SD = 10.4). The majority were women (83%) and self-identified as White (87%). Over half (57%) had completed a college degree or higher. Fifty percent of caregivers provided care to a spouse, while the remaining 50 % cared for a parent. The majority (80%) co-resided with their PwD. A little less than two-thirds (64%) of caregivers reported being socially connected. Among PwD, the average age was 79.1 (SD = 9.5) and 52% were women. The average level of cognition was 3.3 (SD = 0.7) indicating moderate or greater impairment, and 37% needed assistance with 3 or more ADLs. Almost two-thirds (64%) of caregivers reported high care burden.


TABLE 1 Descriptive characteristics of family caregivers and persons with dementia and key study variables (N = 361).

	Mean (SD; range)
	Total

 

 	Caregiver


 	Age 	63.4 (10.4; 30–86)


 	Gender, n (%) 	


 	Women 	299 (83%)


 	Men 	58 (16%)


 	Prefer not to answer 	4 (1%)


 	Race or ethnicity, n (%) 	


 	White 	315 (87%)


 	Black or African American 	13 (4%)


 	Hispanic or Latino 	13 (4%)


 	American Indian/Alaska Native 	6 (2%)


 	Othera 	14 (3%)


 	Education, n (%) 	


 	Less than college graduate 	156 (43%)


 	College graduate with bachelor’s degree or higher 	205 (57%)


 	Relationship to person with dementia, n (%) 	


 	Spouse 	180 (50%)


 	Parent 	181 (50%)


 	Co-resides with person with dementia, n (%) 	


 	Yes 	288 (80%)


 	No 	73 (20%)


 	Care burden, n (%) 	


 	None to moderate 	129 (36%)


 	High 	232 (64%)


 	Socially connected, n (%) 	


 	Yes 	231 (64%)


 	No 	130 (36%)


 	Area deprivation level, n (%) 	


 	Least deprived rural areas 	75 (21%)


 	Intermediate deprived rural areas 	102 (28%)


 	Most deprived rural areas 	184 (51%)


 	U.S. Census region, n (%) 	


 	West 	124 (34%)


 	South 	88 (24%)


 	Midwest 	80 (22%)


 	Northeast 	69 (19%)


 	Person with Dementia


 	Age 	79.1 (9.5; 52–100)


 	Gender, n (%) 	


 	Women 	188 (52%)


 	Men 	173 (48%)


 	Level of cognitive impairmentb 	3.3 (0.7; 1.2–4.0)


 	Needs assistance with ≥3 activities of daily living, n (%) 	


 	Yes 	133 (37%)


 	No 	228 (63%)


 	Support services utilized


 	Any service, n (%) 	234 (65%)


 	Home-based servicesc, n (%) 	189 (52%)


 	Community-based servicesd, n (%) 	187 (52%)





SD refers to standard deviation.

a Other includes Asian/Asian American, Native Hawaiian/Other Pacific Islander, mixed race, and other race.

b Cognitive impairment, possible range 1–4, higher = worse.

c Home-based services include: homemaker services, non-medical personal care, respite care, and home health care.

d Community-based services include: meal delivery, transportation, adult day care, and informational services from a case manager/social worker or legal or financial services representative.
 

Over half (51%) of caregivers lived in the most deprived rural areas, 28% lived in intermediate deprived areas, and 21% lived in the least deprived areas. Caregivers were represented across all four Census regions: 34% West, 24% South, 22% Midwest, and 19% Northeast.

Approximately two-thirds (65%) of caregivers used at least one service (Table 1), and an equal percentage of caregivers utilized home-based services (52%) and community-based services (52%).


3.1 Bivariate results

In bivariate analysis, we examined any support service use based on area deprivation level and Census region. As shown in Figure 1, caregivers in the least deprived rural areas reported the highest use of any service (76%), followed by those in intermediate deprived areas (63%) and those in the most deprived areas (61%). A statistically significant difference was observed between the least and most deprived rural areas (76% vs. 61%, p = 0.026). Caregivers residing in the most deprived areas had significantly lower odds of using any support service (OR = 0.48, p = 0.0201) compared to those residing in the least deprived areas.
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FIGURE 1
 Support services utilized among family caregivers and persons with dementia by area deprivation index (N = 361). a,bThere is a statistically significant difference between the least and most disadvantaged areas for these services, with a p < 0.05. Home-based services include: homemaker services, non-medical personal care, respite care, and home health care. Community-based services include: meal delivery, transportation, adult day care, and informational services from a case manager/social worker or legal or financial services representative.


For home-based services, caregivers in the least deprived rural areas reported the highest usage (60%), compared to similar rates in the intermediate deprived (49%) and most deprived (51%) areas. However, no statistically significant differences in the use of home-based services were found between the three deprivation groups (see Figure 1).

For community-based services, caregivers in the least deprived rural areas had the highest usage (60%), followed by those in areas with intermediate deprivation (56%) and those in the most deprived areas (46%). A statistically significant difference in the use of community-based services was observed between the least and most deprived rural areas (60% vs. 46%, p = 0.0449, see Figure 1). Caregivers residing in the most deprived areas (OR = 0.53, p = 0.0270) had significantly less odds to use community-based support services compared to those residing in the least deprived areas.

As shown in Figure 2, caregivers in the Northeast region of the U.S. reported the highest use of any service (71%), home-based (61%), and community-based (59%) compared to all other regions. However, no statistically significant differences were found between the regions for utilization of each type of support services.
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FIGURE 2
 Support services utilized among family caregivers and persons with dementia by U.S. Census region (N = 361). Home-based services include: homemaker services, non-medical personal care, respite care, and home health care. Community-based services include: meal delivery, transportation, adult day care, and informational services from a case manager/social worker or legal or financial services representative.




3.2 Multivariable results

Table 2 displays results from the adjusted multivariable logistic models on caregiver self-reported use of different types of support services.


TABLE 2 Unadjusted and adjusted odds ratio (OR) of using any, home-based, or community-based services among family caregivers of persons with dementia (N = 361).

	Characteristic
	Any service
	Home-based services
	Community-based services



	Unadjusted OR (95% CI)
	Adjusted OR (95% CI)
	Unadjusted OR (95% CI)
	Adjusted OR (95% CI)
	Unadjusted OR (95% CI)
	Adjusted OR (95% CI)

 

 	Intermediate deprived rural areas (ref. Least deprived rural areas) 	0.54
 (0.28, 1.05) 	0.39
 (0.19, 0.82)* 	0.65
 (0.35, 1.19) 	0.52
 (0.26, 1.03) 	0.86
 (0.47, 1.58) 	0.68
 (0.36, 1.32)


 	Most deprived rural areas (ref. Least deprived rural areas) 	0.48
 (0.26, 0.89)* 	0.45
 (0.23, 0.89)* 	0.64
 (0.37, 1.21) 	0.63
 (0.34, 1.19) 	0.53
 (0.30, 0.93)* 	0.48
 (0.26, 0.86)*


 	Northeast region (ref. West) 	1.47
 (0.78, 2.80) 	1.04
 (0.50, 2.14) 	1.42
 (0.78, 2.59) 	1.00
 (0.50, 1.99) 	1.48
 (0.81, 2.71) 	1.15
 (0.59, 2.24)


 	South region (ref. West) 	0.88
 (0.50, 1.56) 	0.71
 (0.37, 1.35) 	0.84
 (0.48, 1.46) 	0.62
 (0.33, 1.16) 	0.70
 (0.40, 1.22) 	0.61
 (0.33, 1.12)


 	Midwest region (ref. West) 	1.06
 (0.58, 1.94) 	1.04
 (0.50, 2.14) 	0.82
 (0.46, 1.46) 	1.00
 (0.50, 1.99) 	1.05
 (0.59, 1.86) 	0.94
 (0.50, 1.76)


 	≥ 65 years old (ref. 18–64 years old) 	– 	1.60
 (0.87, 2.92) 	– 	1.11
 (0.62, 1.97) 	– 	1.52
 (0.86, 2.67)


 	Women (ref. Men) 	– 	0.46
 (0.23, 0.93)* 	– 	0.36
 (0.19, 0.71)** 	– 	0.57
 (0.31, 1.06)


 	Parent (ref. Spouse) 	– 	2.67
 (1.37, 5.18)** 	– 	3.04
 (1.59, 5.80)*** 	– 	2.05
 (1.11, 3.80)*


 	Co–resides with person with dementia (ref. Does not co–reside) 	– 	0.47
 (0.22, 0.99)* 	– 	0.78
 (0.40, 1.52) 	– 	0.44
 (0.23, 0.85)*


 	Cognitive impairment 	– 	1.38
 (0.93, 2.02) 	– 	1.43
 (0.97, 2.11) 	– 	1.20
 (0.83, 1.74)


 	Person with dementia needs assistance with ≥3 ADL (ref. Needs assistance with < 3 ADLs) 	– 	3.09
 (1.73, 5.53)*** 	– 	3.81
 (2.22, 6.56)**** 	– 	1.74
 (1.05, 2.90)*


 	High care burden (ref. None to moderate burden) 	– 	1.08
 (0.65, 1.81) 	– 	0.91
 (0.55, 1.52) 	– 	1.58
 (0.98, 2.56)


 	Socially connected (ref. Not connected) 	– 	1.80
 (1.08, 3.01)* 	– 	1.94
 (1.17, 3.24)* 	– 	1.72
 (1.06, 2.78)*





CI, confidence interval; ref, reference; ADLs, activities of daily living.

*p < 0.05; **p < 0.01; ***p < 0.001; ****p < 0.0001.

Home-based services include: homemaker services, non-medical personal care, respite care, and home health care.

Community-based services include: meal delivery, transportation, adult day care, and informational services from a case manager/social worker or legal or financial services representative.
 


3.2.1 Utilization of any support service

In adjusted models, caregivers residing in intermediate deprived rural areas (OR = 0.39, p = 0.014) and those residing in the most deprived rural areas (OR = 0.45, p = 0.021) both had significantly lower odds of utilizing any support services compared to caregivers in the least deprived areas. The odds of utilizing any support service was not associated with any Census region. Among individual-level factors, the odds of using any support service were lower for women (OR = 0.46, p = 0.029) compared to men and those co-residing with their PwD (OR = 0.47, p = 0.049) compared to those not co-residing. Caregivers caring for a parent (OR = 2.67, p = 0.004) compared to those caring for a spouse had significantly higher odds of using any support service. Similarly, caregivers caring for a PwD requiring assistance with 3 or more ADLs (OR = 3.09, p = 0.0001) compared to those supporting a PwD requiring assistance with < 3 ADLs had significantly higher odds of using any support service. Caregivers socially connected (OR = 1.80, p = 0.025) compared to those not socially connected had significantly higher odds of using any support service.



3.2.2 Utilization of home-based support services

In adjusted models, utilizing home-based support services was not associated with either area-level deprivation or any Census region. Among individual-level factors, the odds of using home-based support services were lower for women (OR = 0.36, p = 0.003) compared to men. Caregivers caring for a parent (OR = 3.04, p = 0.001) compared to those caring for a spouse had significantly higher odds of using home-based support services. Caregivers caring for a PwD requiring assistance with 3 or more ADLs (OR = 3.81, p < 0.0001) compared to those supporting a PwD requiring assistance with < 3 ADLs had significantly higher odds of using home-based support services. Caregivers socially connected (OR = 1.94, p = 0.011) compared to those not socially connected had significantly higher odds of using home-based support services.



3.2.3 Utilization of community-based services

In adjusted models, caregivers residing in the most deprived rural areas (OR = 0.48, p = 0.015) had significantly lower odds of using community-based support service compared to those residing in the least deprived rural areas. The odds of utilizing community-based support services was not associated with any Census region. Among individual-level factors, the odds of using community-based support services was lower for caregivers co-residing with their PwD (OR = 0.44, p = 0.015) compared to those not co-residing. Caregivers caring for a parent (OR = 2.05, p = 0.022) compared to those caring for a spouse had significantly higher odds of using community-based support services. Caregivers caring for a PwD requiring assistance with 3 or more ADLs (OR = 1.74, p = 0.033) compared to those supporting a PwD requiring assistance with < 3 ADLs had significantly higher odds of using community-based support services. Caregivers socially connected (OR = 1.72, p = 0.027) compared to caregivers not socially connected had significantly higher odds of using community-based support services.





4 Discussion

Our study investigated the utilization of home- and community-based support services among rural caregivers of PwD, focusing on the influence of area-level factors: socioeconomic deprivation status and geographic Census region. Findings highlight significant variation in service utilization across rural areas. Caregivers residing in the most deprived rural areas were substantially less likely to use any support services and community-based services compared to those in the least deprived rural areas. These results align with our hypotheses, underscoring the crucial relationship between area-level deprivation status and successful utilization of services. While area-level deprivation did not predict the utilization of home-based support services, the observed effect size suggests a potentially meaningful relationship that warrants further investigation.

Contrary to initial hypotheses, our study found no significant association between geographic Census region and support service utilization, which contrasts with previous research (4). This suggests that socioeconomic status within rural areas is a more critical determinant of service utilization than regional Census location. Our use of ADI offered a detailed measure of area-level socioeconomic status, enabling a more nuanced understanding of its impact on service utilization. Additionally, focusing on granular-level data, such as ZIP+4 codes, rather than larger regions, provides a more accurate depiction of rural area-specific disparities. Our findings align with previous research on hospital utilization suggesting that utilizing smaller geographic levels enhances measurement precision and may result in targeted policies that more effectively address rural disparities (29). Future research should delve deeper into specific area-level variations and their interactions with socioeconomic factors to better understand the complex barriers faced by rural caregivers.

Our analysis further underscores the complexity within rural classifications, demonstrating that not all rural areas face the same level of deprivation. Rural areas vary significantly in terms of health and social service infrastructures, economic conditions, and natural amenities (6, 7). The current analysis suggests that caregivers in the most deprived rural areas face heightened barriers to accessing support services, likely due to persistent poverty, high unemployment, and limited healthcare resources (8). In contrast, caregivers in the least deprived rural areas have access to better infrastructure and more services. Examining other area-level factors such as local healthcare infrastructure and community resources could provide further insights into improving support service accessibility, especially for communities most in need.

At the individual-level, several factors were significantly associated with support service utilization. Women were less likely to use both any support services and home-based support services compared to men. This may reflect gender differences in caregiving roles and perceived need for external support (6, 30). Additionally, caregivers who co-resided with PwD were less likely to use services, which might be due to practical challenges (e.g., transportation issues, time constraints) in accessing services or a greater reliance on informal care within the household.

Caregivers providing care to parents, those caring for individuals needing assistance with three or more ADLs, and those who reported being socially connected were more likely to use support services. Prior studies have found that caregivers reporting having a social network, family support, or social support were more likely to utilize services early in the dementia trajectory (12, 31, 32). Our findings are similar in that the presence of social connectedness was associated with higher service utilization. However, other studies have noted that social networks diminish as dementia progresses, resulting in underutilization of support services (33, 34). Although our study did not assess the duration of dementia, more than half of PwD in our study exhibited moderate–severe cognitive impairment, indicating they were in the later stages of disease and may have needed assistance with three or more ADLs. These findings highlight the importance of social support networks and degree of cognitive impairment as drivers of service utilization. Interventions aimed at enhancing social connectivity and addressing caregiving burdens related to cognitive impairment may improve service use.

Our study did not measure factors such as falls, hospitalizations, or other clinical indicators that may prompt clinician orders for home-based services. These orders, often tied to insurance (e.g., Medicare) benefits, could promote access to supportive services, particularly in areas of deprivation. As such, our findings indicating that persons requiring assistance with three or more ADLs had greater odds of using any supportive service should be interpreted with caution. Future research should include clinical variables, along with insurance coverage criteria, to better understand their impact on service uptake.

This study underscores the complex interplay between individual-level and area-level factors in shaping the utilization of support services among rural caregivers. The findings have important implications for research and practice. Longitudinal studies are needed to understand how changes over time in ADI-level socioeconomic conditions influence support service utilization patterns. Additionally, qualitative research could provide deeper insights into caregiver social connectivity, burden, and perceptions of support services. These findings could inform more targeted interventions, such as content for online caregiver support programs or mobile app-based solutions. Tailored approaches that account for individual caregiver characteristics and needs may improve service utilization and enhance the quality of life for both caregivers and PwD.

To address disparities in service utilization, the ADI can be leveraged to identify caregivers in high-deprivation areas and help connect them with accessible resources. Promoting support services through local media (e.g., radio, newspapers) can increase visibility and engagement. Additionally, outreach initiatives, such as distributing informational flyers, posters, and newsletters through local businesses, community organizations, schools, and healthcare providers, can further enhance awareness of available services. Strengthening referral systems is a critical step in this effort. Healthcare systems and local aging services organizations can maintain up-to-date directories of local services, including home health aides, transportation assistance, meal delivery programs, and caregiver support groups, to provide timely and accurate referrals. ADI data can also be used to identify regions with high levels of deprivation and determine whether or not existing home- and community-based support services serve those areas, which would allow resources to be more effectively targeted to areas of greatest need.

This study included a geographically diverse sample of rural caregivers but has limitations to consider. The cross-sectional design of the study precludes the ability to infer causality between area-level factors and support service use. The parent RCT was not powered to detect possible differences among different service utilization factors. Caregivers who participated in the parent RCT may differ from those who did not enroll with respect to service utilization patterns, ability to complete an online survey, cultural differences, health status, or other unmeasured characteristics. Participants were not asked to report additional details about the services they received, e.g., agency providing service, service duration, reason for utilizing service (dementia versus other reason), or insurance eligibility. Self-reported utilization was not independently confirmed. This study did not assess the number or accessibility of services in caregivers’ geographic area. Future research could benefit from using in-person recruitment methods, expanding the range of variables influencing service utilization, conducting qualitative interviews to explore caregiver experiences with service utilization, and mapping service availability in rural communities to better capture the realities of caregiving in rural areas.

Our study provides valuable insights into the disparities in support service utilization among rural caregivers of PwD, highlighting the significant associations between area deprivation level and service use. Addressing these disparities through targeted research and area-specific interventions is crucial for improving the quality of life for both caregivers and PwD in rural areas. By focusing on variations in area deprivation within rural regions, future efforts can more effectively bridge the gap in service utilization and support the needs of caregivers in rural areas.
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