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Background: Technological advancements have the potential to improve caregiving quality and alleviate caregiver burden by providing tools for real-time communication, monitoring, and care coordination. To assist with technology adoption among the 53 million unpaid caregivers nationwide, efforts are needed to better understand caregivers’ perceptions about the usefulness of certain technologies for caregiving.

Methods: Data were analyzed from a national sample of 483 unpaid caregivers using an internet-delivered questionnaire. All unpaid caregivers were eligible if they provided at least 8 h of weekly care for a care recipient aged 50 years or older. The primary dependent variable was the Perceived Technology Usefulness for Caregiving (PTUC) Scale, which is a composite score of six items ranging from 0 to 100. PTUC item responses were summed and averaged, and the overall PTUC scores were transformed into statistical tertiles (higher scores indicating more perceived technology usefulness for caregiving). An ordinal regression model was fitted to identify factors associated with higher PTUC tertiles.

Results: Across tertiles, unpaid caregivers who were younger (Beta = −0.018, p = 0.030) and male (Beta = 0.422, p = 0.048) reported higher PTUC Scale scores. Compared to non-Hispanic white caregivers, Hispanic/Latino (Beta = 0.779, p = 0.010), African American (Beta = 1.064, p < 0.001), and Asian (Beta = 0.958, p = 0.010) caregivers reported higher PTUC Scale scores. Unpaid caregivers with lower financial insecurity (Beta = −0.010, p = 0.003), higher caregiver strain (Beta = 0.149, p < 0.001), and more satisfaction with the support they receive for caregiving (Beta = 0.009, p = 0.002) reported higher PTUC Scale scores. Unpaid caregivers whose care recipients had less cognitive impairment reported higher PTUC Scale scores (Beta = −0.245, p = 0.048).

Conclusion: Findings indicate caregiver characteristics, caregiving dynamics, and available resources (financial and caregiving support) are associated with perceptions about the usefulness of technology for caregiving. The utility of technology for caregiving may be higher among unpaid caregivers with more caregiver strain or positive experiences with caregiving support.
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1 Introduction

There are an estimated 53 million unpaid caregivers in the United States who assist their family members, friends, and neighbors to meet their household, health, and psychosocial needs (1). Unpaid caregivers frequently provide assistance in running errands, attending appointments, and performing activities of daily living. Caregiving tasks are driven by the needs and demands of the care recipient, which can be complicated when care recipients have mobility, sensory, and/or cognitive impairments (2, 3). Further, based on the demands of their care recipients, unpaid caregivers are susceptible to high levels of burden (4) and poor physical and mental health consequences (5, 6). Persisting high levels of caregiver burden are associated with increased depression and anxiety symptoms and greater susceptibility to cardiovascular diseases and hypertension (7). Worse caregiver mental health also predicts greater mortality among persons with dementia, even when accounting for care recipients’ age and disease severity (8).

In recent years, there has been a proliferation in technological solutions targeting caregivers (3). These technological advancements are diverse in format and function and can be available in the form of smartphone applications, digital platforms, and wearables (9). Evidence suggests that technology has potential to improve caregiving quality and alleviate caregiving strain or burden by providing tools for real-time communication, monitoring, and care coordination (10). Assistive technology may have mixed benefits for caregivers, impacting emotional, financial, and time-related strain differently. Caregivers have reported that technology can both reduce and increase caregiver-related burden (11, 12). For example, a technology may be used to alleviate worry and anxiety among long-distance caregivers rather than to optimize time spent providing care (10). Studies also show that technology can provide reminder systems to support medication management and activities of daily living; therapeutic activities such as cognitive games, relaxation exercises, and music-therapy; and self-management programs for caregivers to help deal with behavioral change in people with dementia (13–15). Moreover, research suggests that technology can provide more independence for people with cognitive impairment by enhancing social interaction and reducing boredom to support family interactions for the care recipient and unpaid caregiver, especially during extended periods of social isolation (16, 17).

To overcome potential barriers to technology use and assist with technology adoption among unpaid caregivers, efforts are needed to better understand caregivers’ perceptions about the usefulness of technology for caregiving. In this context, the purposes of this study were to identify: (a) the degree to which unpaid caregivers perceive technology to be useful for caregiving; and (b) factors associated with higher perceived technology usefulness for caregiving.



2 Methods


2.1 Participants and procedures

Data were collected using a cross-sectional, internet-delivered survey. Participants were recruited from a Qualtrics panel in November 2019. The eligibility criteria to participate in the study required that participants be ages 18 years or older and be a paid or unpaid caregiver of at least one non-institutionalized adult ages 50 years or older. Quota sampling was used to ensure the study sample was diverse in terms of geographic regions across the United States (Northwest, Midwest, West, and South), sex, age, ethnicity, and race. Additional information about the survey and sampling methods are reported elsewhere (18, 19). A total of 626 paid and unpaid caregivers completed the survey; 143 paid caregivers were omitted from analyses given this study’s focus on unpaid caregivers. The resulting analytic sample was 483 unpaid caregivers of non-institutionalized adults ages 50 years and older. The study was approved by the Texas A&M University Institutional Review Board (IRB2019-1128 M).



2.2 Measures


2.2.1 Dependent variable

The dependent variable used in this study was the Perceived Technology Usefulness for Caregiving (PTUC) Scale, which was created by study investigators and assessed by summing the responses of six items. PTUC items measured caregivers’ perceptions that technology is useful for: (a) easing caregiving burdens; (b) enabling care recipients to live more independently; (c) enabling better quality of life for care recipients; (d) improving relationships with care recipients; (e) communicating with care recipients’ family and friends; and (f) communicating with care recipients’ healthcare team. Participants rated each item from 0 (not at all) to 100 (a great deal) to indicate the extent to which they perceived technology was useful for caregiving. Items were then summed and divided by six to calculate an average score for the six PTUC items (ranging from 0 to 100%), with higher scores indicating higher perceived usefulness of technology for caregiving. In the current sample of unpaid caregivers, the 6-item PTUC Scale had a single-factor solution using exploratory factor analysis and a Cronbach alpha of 0.924. Because of the positively skewed frequency distribution, statistical tertiles were used to operationalize the PTUC Scale into lowest [range from 0 to 47.17; mean = 28.87; standard deviation (SD) = 13.59], medium (range from 47.50 to 70.33; mean = 58.82; SD = 6.72), and highest (range from 70.50 to 100; mean = 84.80; SD = 9.41) levels, which were used in ordinal regression analyses.



2.2.2 Care recipient characteristics and caregiving situation

Caregivers were asked to report information about their care recipient and caregiving situation. Caregivers indicated their care recipients’ age, cognitive status (i.e., healthcare provider ever told that the care recipient has mild cognitive impairment/memory problems or Alzheimer’s Disease/Dementia). Caregivers also reported if they lived with their care recipient (i.e., no, yes) and the number of weekly hours they provided care. Caregivers were also asked to rate their satisfaction with the help in caregiving they received from friends, family member, or neighbors in the past month (range from 0 to 100, with higher score indicating greater satisfaction).



2.2.3 Social engagement activities

Caregivers were asked, “in the past 2 weeks, have you participated in in-person organizational gatherings such as: (a) social clubs, resident groups, or committees; (b) community organizations; (c) hobby or interest group organizations; (d) religious group meetings; and (e) coffee or meals with friends.” Response choices for each item were “no” (scored 0) and “yes” (scored 1) and summed to create a count variable ranging from 0 to 5. Higher scores for this count variable indicate more social engagement.



2.2.4 Caregiving strain

The Caregiving Strain Scale is a composite score of eight items to assess ways in which caregiving has caused strain in their lives. This scale is a modification of a chronic disease strain scale (20, 21), which the authors tailored to be related to caregiving. Caregivers were asked, “as a result of your caregiving in the past 3 months, have the following situations occurred? (a) had strained family relationships; (b) had strained financial situation; (c) had to reduce social activities; (d) had to cut back on helping family/friends; (e) had to miss work; (f) had to reduce time volunteering in other ways; (g) reduced your usual amounts of exercise; and (h) reduced time on hobbies.” Higher scores indicate more caregiving-related strain. In the current sample of unpaid caregivers, the 8-item Caregiver Strain Scale had a single-factor solution using exploratory factor analysis and a Cronbach alpha of 0.809.



2.2.5 Caregiver sociodemographic characteristics

Caregiver’s sociodemographic characteristics included age, sex (i.e., female, male), ethnicity (i.e., non-Hispanic/Latino, Hispanic/Latino), race (i.e., White, Black or African American, Asian or Pacific Islander, or Other or Multiple Races), education level (i.e., high school or less, some college or associates degree, college graduate or more), and employment status (i.e., not employed, employed). As a proxy to financial insecurity, participants were asked to report how their “finances usually work out at the end of the month” (i.e., some money left over, just enough money to make ends meet, not enough money to make ends meet), and they also reported their residential rurality (i.e., large metro area, medium metro area, small metro area, urban cluster, small town, or rural area).




2.3 Statistical analyses

All statistical analysis were performed using SPSS version 29.1 Frequencies and descriptive statistics were generated for all variables of interest and compared across PTUC Scale tertiles. Chi-square tests were used to identify distribution differences across PTUC Scale tertiles for categorical variables. One-way ANOVAs were used to assess the mean differences for continuous and count variables across PTUC Scale tertiles. An ordinal regression model was fitted to assess factors associated with increasing levels of PTUC Scale scores among unpaid caregivers.




3 Results

A total of 483 unpaid caregivers were included in this study. On average, unpaid caregivers had a PTUC Scale score of 56.83 (SD = 25.85). In terms of the individual PTUC Scale items (see Figure 1), unpaid caregivers perceived technology to be most useful to ease caregiving burdens in the future (62.9%), followed by to improve their communication with the care recipients’ health care team (60.5%), to enable the care recipient to have a better quality of life (58.7%), and to improve their communication with the care recipients’ family and friends (56.2%).

[image: Figure 1]

FIGURE 1
 Perceived technology usefulness for caregiving (PTUC) items.


As shown in Table 1, the average age of these caregivers was 60.75 (SD = 12.13) years. Most caregivers were female (74.7%), non-Hispanic/Latino (90.1%), White (74.1%), and not employed (66.3%). Approximately 21% of caregivers had a high school education or less, 36.0% had some college or an associate’s degree, and 43.3% had a college degree or graduate-level education. The average age of care recipients was 74.86 (SD = 11.64) years. About 61% of the care recipients did not have cognitive impairment, 22.4% had mild cognitive impairment, and 16.6% had Alzheimer’s Disease or dementia. About 2-in-3 caregivers (64.6%) lived with their care recipient. On average, caregivers provided 55.40 (SD = 51.97) hours of care to their care recipients each week.



TABLE 1 Sample characteristics by PTUC Scale tertiles.
[image: Table1]

When comparing sample characteristics across the PTUC Scale tertiles, on average caregivers in the highest PTUC Scale tertiles were younger (t = 5.90, p = 0.003) and had lower financial insecurity levels (t = 3.43, p = 0.033). A significantly larger proportion of non-White participants were in the highest PTUC Scale tertile (χ2 = 30.39, p < 0.001). On average, caregivers in the highest PTUC Scale tertile had higher Caregiver Strain Scale scores (f = 9.49, p < 0.001) and higher satisfaction in the caregiving support they received (f = 3.62, p = 0.027).

Table 2 presents the ordinal regression model identifying factors associated with PTUC Scale scores among unpaid caregivers. Across tertiles, unpaid caregivers who were male (Beta = 0.422, p = 0.048), Hispanic (Beta = 0.779, p = 0.010), African American (Beta = 1.064, p < 0.001), and Asian or Pacific Islander (Beta = 0.958, p = 0.010) reported higher PTUC Scale scores. On average, lower PTUC Scale scores were reported among unpaid caregivers who were older (Beta = −0.018, p = 0.030) and those with higher financial insecurity levels (Beta = −0.010, p = 0.003). Unpaid caregivers with higher caregiver strain (Beta = 0.149, p < 0.001) and more satisfaction about support for caregiving from family/friends/neighbors (Beta = 0.009, p = 0.002) reported higher PTUC Scale scores. On average, lower PTUC Scale scores were reported among unpaid caregivers whose care recipients had more cognitive impairment (Beta = −0.245, p = 0.048).



TABLE 2 Ordinal regression: factors associated with higher PTUC Scale tertiles.
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4 Discussion

The aim of this study was to identify the perceptions of unpaid caregivers on the usefulness of technology for caregiving and the factors that influence their perceptions. We found that unpaid caregivers who were younger and reported more satisfaction with the social support they receive had a higher perception of the usefulness of technology for caregiving. Similarly, unpaid caregivers who had higher caregiving strain also had a higher perception of the usefulness of technology in caregiving. Unpaid caregivers of individuals with more severe cognitive impairment, however, did not find technology for caregiving to be as useful.

In recent years, caregiving technologies have become increasingly prominent, accompanied by a heightened awareness about how their use varies across distinct populations and socioeconomic groups (3). Findings from a national caregiver survey highlighted notable disparities in reported technology usage (e.g., devices and specific functionalities) between caregivers and the individuals they support, as well as the factors linked to various patterns of technology adoption (22). Our study builds upon these findings by examining the perceived usefulness of technological solutions for caregiving, which has potential to influence uptake, duration of use, and overall care quality. Examples of technological innovations for caregiving encompass areas of diagnosis, evaluation and monitoring, functional support, recreational engagement, and overall care coordination (23). While the current study did not examine the perceived usefulness of technology for specific purposes, our study provides insights about the caregiving subgroups and caregiving contexts where such technologies may be more useful.

Age of the user plays a pertinent role in the acceptance of technological assistance in everyday life (24–26). Among unpaid caregivers, older age of the caregiver was associated with significantly lower perceptions of usefulness of caregiving technology. Studies which examined the acceptance and usefulness of caregiving technology among caregivers have consistently shown that younger caregivers are more accepting of caregiving technology (19, 27). Findings from our study suggest that younger unpaid caregivers may have a higher perception of technology’s usefulness for caregiving. The utility of technology to improve health outcomes is significantly associated with technology literacy and comfort in navigating digital tools (28). Prior research suggests that compared to younger individuals, older adults have lower technology literacy (25, 26), which could influence the perception of usefulness of these interventions for caregiving. Since the COVID-19 pandemic, older adults’ use of technology has increased and diversified (28, 29); yet, there still is persistent digital divide based on age. For example, 2021 Pew Research Center’s digital technology survey data showed 35 percentage point difference in the smartphone ownership between those at ages 18–29 years old and older adults at 65 years and older (30). In the current study, relative to their White counterparts, larger proportions of racial/ethnic minority caregivers (e.g., Hispanic, African American, and Asian or Pacific Islander) reported middle and highest PTUC Scale scores (relative to low PTUC Scale scores), respectively. These findings confirm those reported elsewhere (19). While the specific factors contributing to racial/ethnic differences in the perceived usefulness of technology for caregiving remain unclear (e.g., cultural attitudes, familial values), further research is warranted to explore and contextualize these differences.

In our study, perception of technology usefulness for caregiving was higher among individuals facing higher caregiving strain and those more satisfied with the help received from social networks to support their caregiving role. Similar findings have been reported in previous studies (22). Unpaid caregivers facing significant burden from caregiving are more likely to seek support to manage their caregiving roles (31), including being open to using technology to support caregiving. Caregivers reporting high burden and strain are also more likely to be engaged in providing long-term unpaid caregiving (32, 33) and may be in more complex care situations that may require additional skills in caregiving that they are often ill-prepared for (31). In these circumstances, technology to support caregiving may be perceived to be highly useful in supporting their caregiving roles.

Caregivers with strong support networks are more likely to have support to address issues that might limit access to, and utility of, technology to support caregiving. Adoption of technology and its use to support caregiving has been shown to be reliant of the caregivers’ external sources of information about available technology (34), indicating the role of social networks in increasing uptake of technology for caregiving. Moreover, utility of technology for caregiving is also dependent on the user’s technology literacy (16, 35, 36), access to broadband internet, and the affordability of the technology in question (26). Caregivers with robust support networks may be able to navigate these potential barriers more easily.

Additionally, in our study, unpaid caregivers of individuals with cognitive impairment were less likely to perceive technology for caregiving as useful. Studies have identified numerous factors that influence the adoption of technology among caregivers of individuals with cognitive impairment (37–39). For example, the timing and pace of technology introduction, as well as disease progression, are important considerations that may impact the user’s level of comfort, familiarity, and ability to adapt to devices (36). Among caregivers of individuals with cognitive impairment, the limitation in their participation in utilizing certain technologies for caregiving may influence the reach and effectiveness of the caregiving technology and often lead to missed opportunities in using technology to support caregiving. Typically, caregivers of individuals with cognitive impairment are most receptive when technology is introduced at earlier stages of disease progression (37).

Digital literacy and technology anxiety also contribute to the user’s ability to adapt to the technology (38). Caregiving technology may require an initial investment in terms of time and effort to establish and learn the technology. Furthermore, for caregivers caring for those with cognitive decline, the need to communicate about or implement a new technology in a daily routine can be perceived as a challenge, resulting in the lower perception of the usefulness of technology for caregiving. To ensure successful adoption, assistive devices should align with the needs, preferences, and abilities of the user and be capable of adapting to dementia in its different stages (36). Studies have also shown that among caregivers of people with dementia, the perception of the usefulness of technology for caregiving also depends on the type of technology (38). These finding underscore the importance of adequately considering the needs and preferences of the caregiver and individual with cognitive impairment to enhance product utility and use (39).


4.1 Limitations

This study has limitations, which should be acknowledged. Data were cross-sectional; therefore, associations could be identified but causality could not be inferred. Data were collected using an internet-delivered survey from a Qualtrics panel sample. While the quota sampling strategy yielded a large and somewhat diverse national sample of unpaid caregivers, this sample may not be representative of all unpaid caregivers in the United States. Recruiting participants through Qualtrics may have introduced self-selection bias based on topical interest and may have included caregivers with higher digital literacy than the general caregiving population. Although the perceived usefulness of technology for caregiving was identified using the PTUC scale, this study did not directly assess whether the unpaid caregivers were using various forms of technology for specific caregiving purposes. Research does suggest, however, that perceived usefulness of technology contributes to its adoption (10), which may indicate that some participants in the current study were already using technology for caregiving. Perceived usefulness and adoption of technology is impacted by individual level (e.g., cost, time, and adaptability to change) and structural-level factors (e.g., broadband accessibility, technology support, and workplace policies) that may hinder adoption (3). Because perceived usefulness of technology may not always translate into its actual adoption or utilization, future studies should examine the concordance between these two factors while carefully considering contextual influences. This study asked caregivers to report about their care recipients’ personal characteristics and their current caregiving situation. However, additional potentially important information may not have been collected, which could better contextualize the perceived usefulness of caregiving technology (e.g., their care recipients’ health conditions, diagnoses, impairments, or behavioral risks [e.g., wandering]; whether the caregiver shares caregiving responsibilities with others). The current sample primarily contained caregivers who resided in urban areas. Given caregivers in rural areas may be more susceptible to the digital divide (e.g., less affluence and unreliable internet) and may have unique caregiving-related responsibilities based on geospatial circumstances (e.g., dispersion of health resources, size of residential properties, roles pertaining to property upkeep), rural–urban differences in perceived technology usefulness were anticipated but not observed. Future research should examine the usefulness of technologies from the perspective of caregivers in rural versus urban areas using more geographically diverse samples.




5 Conclusion

This cross-sectional study examined the perceptions of unpaid caregivers on the usefulness of technology for caregiving and the factors that predicted their perceptions. Caregivers reported about the usefulness of technology for caregiving to improve their relationship and communication with the care recipient, help their care recipients live more independently, and ease the burden of caregiving. Experiencing greater caregiver strain, greater satisfaction with the social support received, and lower financial insecurity were associated with higher perceptions of the usefulness of technology for caregiving among unpaid caregivers in terms of needs and perceived benefits. However, caregivers caring for individuals with more severe cognitive decline did not find technology for caregiving to be as useful. This study demonstrates the importance of having caregivers and those being cared for participate more deeply in the design and evaluation of the utility of assistive technologies. By identifying predictors of the usefulness of technology, more targeted and tailored technology interventions can be designed and adopted by diverse unpaid caregivers; thus, improving their quality of life.
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