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Background: There is a growing interest to support home-based dementia care via contactless monitoring (CM) technologies which do not require any body contact, and allow informal caregivers to remotely monitor the health and safety of people with dementia (PwD). However, sustainable implementation of CM technologies requires a better understanding of informal caregivers' acceptance. This study aimed to examine the (1) general acceptance of CM technology for home-based dementia care, (2) acceptance of different sensor types and use scenarios, and (3) differences between accepters and refusers of CM technology.



Method: A cross-sectional online survey was conducted among n = 304 informal caregivers of community-dwelling PwD [Mean(SD) age = 58.5 (10.7)] in the Netherlands and Germany. The survey contained a textual and graphical introduction to CM technologies, as well as questions targeting (1) general acceptance of CM technology, (2) acceptance of seven different contactless sensor types, (3) acceptance of five different use scenarios, and (4) caregivers' own and their care recipients' personal characteristics. Data were examined using descriptive and bivariate analyses.



Results: Participants' general acceptance of CM technology was slightly positive. We found significant differences in acceptability between contactless sensor types (p < .001). RF-based sensors (e.g., radar) and light sensors were considered most acceptable, whereas camera-based sensors and audio sensors (e.g., microphones, smart speakers) were seen as least acceptable for home-based dementia care. Furthermore, participants' acceptance of different use scenarios for CM technology varied significantly (p < .001). The intention to use CM technology was highest for detecting emergencies (e.g., falls, wandering), and lowest for predicting acute situations (e.g., fall prediction). Lastly, accepters and refusers of CM technology significantly differed regarding gender (p = .010), their relation with the PwD (p = .003), eHealth literacy (p = .025), personal innovativeness (p < .001), usage of safety technology (p = .002), and the PwD's type of cognitive impairment (p = .035) and housing situation (p = .023).



Conclusion: Our findings can inform the development and implementation of acceptable CM technology to support home-based dementia care. Specifically, we show which sensor types and use scenarios should be prioritized from the informal caregiver's view. Additionally, our study highlights several personal characteristics associated with informal caregivers' acceptance of CM technology that should be taken into account during implementation.
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1. Introduction


1.1. Background

Dementia is a leading cause of dependency in older people (1). The worldwide prevalence of dementia is expected to increase to 78 million by 2030 and 139 million by 2050 (1). In response to limited institutional care capacities (2), care reforms have shifted toward supporting people with dementia (PwD) to live at home for as long as possible (3, 4). While living at home with appropriate support is what most PwD desire (4), this often has a significant impact on their informal caregivers such as spouses, children, or other family members who bear the responsibility of caring for them, often from a distance (5–7).

As the burden on informal caregivers of community-dwelling PwD increases, so too does the need for innovative care solutions, including those from the field of assistive technology (8). The use of in-home monitoring technology enables informal caregivers to remotely monitor the lifestyle, health, and safety of PwD. Such technology allows informal caregivers a potentially greater sense of security and competence when managing care demands (9) and could help to delay institutionalization of PwD (10). Within this field, contactless monitoring (CM) technologies are of growing interest (11). CM technologies do not require any direct body contact or attachment to clothing, making them less prone to feasibility issues as compared to wearables (11, 12). Instead, sensors are placed in the living environment to capture relevant information. Different kinds of contactless sensors exist or are currently in development including, for example, audio sensors (e.g., microphones, smart speakers), visual sensors (cameras), smart energy meters (detecting energy consumption of household appliances), or object-tagged sensors (sensors attached to objects of daily use) (11–14). The most novel form of CM technology sensors (e.g., sensors using radar or Wifi channel state information) is based on the human body's reflection of radio waves to capture and model meaningful activities of daily living (15–18). While the technical maturity and implementation readiness of CM technology sensors differ (12), they all share the potential of moving from reactive to more proactive care at home for PwD and reduce caregiver burden (19).

However, despite their potential, future successful and sustainable implementation of CM technologies in home-based dementia care will, among other things, to a great extent depend on user acceptance (20). Informal caregivers may not wish to use all types of CM technologies in the care of their loved one with dementia. By taking factors that impede or promote the future acceptance of CM technology in home-based dementia care into account, it is possible to design and implement such technologies in a more acceptable way (21). Therefore, a good understanding of user acceptance of CM technology in home-based dementia care is warranted.

When studying user acceptance, different frameworks can be applied. Classical frameworks such as the technology acceptance model [TAM; (22)] and the unified theory of acceptance and use of technology [UTAUT; (23)] have been widely used. However, these frameworks have been criticized for being too generic and ignoring the context of use and characteristics of a technology (24, 25). This makes it difficult to draw conclusions for development and implementation of new technology (20). The CeHRes Roadmap (26), on the other hand, is designed to guide the development and implementation of health technology, making it easier to draw relevant recommendations for practice. The framework highlights the importance of achieving a good fit between the technology, use context, and users to ensure acceptance and successful implementation (26). Following this principle, developers of CM technology for home-based dementia care need to make adequate choices taking into account technological, contextual, and user-related aspects relevant for acceptance.

However, previous research has mainly focused on acceptance of technology in general among PwD and their caregivers (27–30) or has focused on healthy older adults (20, 24, 31, 32), consequently providing little guidance tailored to the context of CM technology for informal dementia care. First, there is still limited insight into informal caregivers' general acceptance of CM technology as well as towards technological options such as different contactless sensor types that could be used. Second, still little is known about informal caregivers' acceptance of different use contexts for CM technology. Our previous qualitative studies (33, 34) give reasons to believe that informal caregivers of community-dwelling PwD have diverse preferences to apply CM technology for different use scenarios. Lastly, there is still limited insight into individual differences in CM technology acceptance among informal caregivers of PwD, making it hard to apply tailored implementation strategies. Informal caregiver and care recipient characteristics have previously been reported to influence implementation of technology for informal caregivers (35, 36). This gives reasons to believe that CM technology acceptance might vary based on personal characteristics, especially given the fact that informal caregivers of community-dwelling PwD are a highly diverse group (35).

Taken together, an examination of the technological, contextual, and user-related aspects of acceptance of CM technology for home-based dementia care is needed to allow for better product development and implementation. To our knowledge, this current study is the first to focus on informal caregivers of PwD specifically and to apply a quantitative cross-sectional approach when doing so.



1.2. Aim of the study

The overarching aim of this study was to gain more insight into the acceptance of CM technology for home-based dementia care from the informal caregiver's perspective. More specifically, the study aims were:


	(1)To explore the general acceptance of CM technology for home-based dementia care

	(2)To explore the acceptance of different sensor types for CM technology

	(3)To explore the acceptance of different use scenarios for CM technology

	(4)To explore differences in personal characteristics between accepters and refusers of CM technology






2. Method


2.1. Study design

This study applied a quantitative cross-sectional design. Data were collected using an online survey among informal caregivers of community-dwelling PwD in the Netherlands and Germany.



2.2. Sample and procedure

Inclusion criteria for participation were as follows: Participants needed to be (1) 18 years of age or older and (2) voluntarily providing unpaid care to a community-dwelling person with dementia or mild cognitive impairment as main reason of care. Community-dwelling was defined as living at home or in any other non-institutional setting. Participants were acquired by nonprobability convenience sampling. Between May and December of 2022, participants were invited to take part in the study through different channels. Those included (a) mailing lists of caregivers from a previous study who participated in the evaluation of a digital care collaboration platform and indicated their interest in future research participation, (b) the websites of the Dutch and German Alzheimer Society, and c) different peer support groups for informal caregivers on Facebook (e.g., “Mantelzorg Dementie”, “Ik ben In voor Mantelzorg”). Before taking part in the study, participants provided informed consent on the first page of the online survey. Only completed questionnaires were used for further analysis.



2.3. Survey development

The online survey (see Supplementary Material) was developed by a multidisciplinary group consisting of researchers in the field of health technology development, and gerontology. Relevant topics and questions for the survey were formulated based on the research questions, prior research on stakeholders' attitudes and needs towards CM technology in home-based dementia care (33, 34), and research of others in the field of acceptance of technology for aging in place (21, 31). The survey was pre-tested among n = 3 older informal caregivers [Mean(SD)age = 71(0.8); n = 2 German and n = 1 Dutch] to collect feedback on the clarity of questions and instructions. Adjustments were made accordingly before the survey was set out for data collection. Approval for the study was obtained from the ethics committee of the University of Twente (Faculty BMS, request nr. 220793) according to European regulations.



2.4. Survey sections

In the following, the different components of the online survey are explained, listed in the same order in which they were presented to participants.


2.4.1. Personal characteristics

Informal caregivers of community-dwelling PwD are a diverse group (3). To obtain meaningful information of informal caregivers' personal characteristics, our survey included questions that cover the typical characteristics that are used to profile this group of individuals (33). These questions included characteristics that have been found to influence implementation of technology for informal care (35, 36):


	(1)Informal caregiver characteristics:

	 -Single items asking for age, gender, relation with care recipient, size of informal care network, geographical distance to care recipient, and care technologies that informal caregivers already make use of

	 -Validated questionnaires measuring perceived caregiver burden [4-item scale of the Zarit Burden Interview (ZBI-4) (37)], eHealth literacy [5-item subscale of the eHealth Literacy Questionnaire (eHLQ) focused on the ability to actively engage with digital services (38)], and personal innovativeness in the domain of information technology [4-item scale by Agarwal et al. (39)]. The scales for eHealth literacy and personal innovativeness were available in Dutch but not yet in German, and therefore translated via the procedure of translation and back translation (CW, MA) (40).




	(2)Care recipient characteristics:

	 -Single items asking for age, symptom duration, type of cognitive impairment, housing situation (living alone vs. living together), and usage of professional home care (yes/no).








2.4.2. Introduction CM technology

To give participants an impression of CM technology for home-based dementia care, they were given a short textual introduction together with two illustrations depicting (a) the general concept of CM technology, and (b) a mock-up of a digital platform interface that visualizes possible monitoring information shared within the care network (see Supplementary Material).



2.4.3. Acceptance of different sensor types

We operationalized acceptance of different sensor types as follows: Participants were asked to what extent they consider the use of different sensor types as acceptable in the care of their loved one with dementia, on a Likert scale from 1 (very unacceptable) to 5 (very acceptable). Based on recent reviews on sensor devices for human activity recognition (11, 12, 41), we included seven different contactless sensor types, categorized into either “device-free” sensors (stand-alone sensors placed into the living space), or “device-bound” sensors (sensors bound to devices in the living space). Device-free sensor types included: (1) RF-based sensors (e.g., radar), (2) audio sensors (e.g., microphones, smart speakers), (3) camera-based sensors (cameras that generate anonymized footage, i.e., images in which faces are not recognizable), (4) light sensors (sensors which detect whether the light is on or off), and (5) temperature/humidity sensors. Device-bound sensor types included: (1) object-tagged sensors (sensors attached to objects of daily use such as bed sensors, door sensors, or sensors attached to the fridge), and (2) energy meters (sensors that monitor energy consumption of household appliances).



2.4.4. Acceptance of different use scenarios

Participants were presented with short descriptions of five different use scenarios for CM technology in home-based dementia care. Those represent the most relevant scenarios that have been distilled from our previous qualitative studies among key stakeholders for CM technology in home-based dementia care (33, 34):


	(1)Detection of emergency situations (e.g., fall detection, wandering detection)

	(2)Prediction of acute situations (e.g., fall prediction)

	(3)Monitoring of selfcare behaviors (e.g., deviations in eating, drinking, washing, toilet use)

	(4)Monitoring of nocturnal wellbeing (e.g., deviations from the usual sleeping pattern such as nocturnal unrest or a disturbed circadian rhythm)

	(5)Monitoring of gradual health status changes (e.g., cognitive or physical changes within a certain period)



Different aspects of acceptance towards each of the scenarios were operationalized and measured as follows: (a) Intention to use [1 item: “I would like to use contactless monitoring technology for (scenario X) in the near future.”], (b) Acceptability for informal caregiver [1 item: “Contactless monitoring technology for (scenario X) is something that I would find acceptable.”], (c) Acceptability for care recipient [1 item: “Contactless monitoring technology for (scenario X) is something that my loved one would find acceptable.”], and (d) Perceived usefulness [6 items; example item: “Contactless monitoring technology for (scenario X) would be useful to me.”]. For all variables, participants answered on a Likert scale from 1 (totally disagree) to 5 (totally agree).



2.4.5. General acceptance of CM technology

The final part of the survey assessed participants' general acceptance of CM technology, which was operationalized as follows: We measured intention to use CM technology by asking to what extent participants would agree to use CM technology in the care of their loved one with dementia for (a) “At this point in my life” and (b) “When cognitive or physical health of my care recipient declines”. Participants answered on a Likert scale from 1 (totally disagree) to 5 (totally agree).




2.5. Data analysis

The data were analyzed using IBM SPSS statistical software (version 25, IBM Corporation, Armonk, NY, USA). Descriptive statistics (means and standard deviations) were computed for (a) general acceptance of CM technology, (b) acceptance of different sensor types, (c) acceptance of different use scenarios (intention to use, acceptability, perceived usefulness), and (d) all continuous personal characteristics. Frequency distributions (N, %) were generated for all categorical personal characteristics.

Shapiro-Wilk tests were conducted on all continuous variables to test for normality. Since data were not normally distributed, nonparametric tests were used. To test for significant differences in general acceptance of CM technology between “At this point in my life” and “When cognitive or physical health of my care recipient declines”, a Wilcoxon test was performed. To test for significant differences in acceptance between sensor types, a Friedman test and post-hoc pairwise comparisons with Bonferroni correction were executed. In the same way, significant differences in acceptance (intention to use, acceptability, perceived usefulness) between use scenarios were tested.

To explore differences in personal characteristics between accepters and refusers, two steps were followed. First, we divided the sample into a) accepters, including those who “strongly agree” or “agree” to use CM technology in the care of their loved one at this point in their life (scores on general acceptance ≥4), and b) refusers, including those who “strongly disagree”, “disagree”, or are undecided to use CM technology in the care of their loved one at this point (scores on general acceptance ≤3). Subsequently, differences in personal characteristics between accepters and refusers of CM technology were tested by Mann–Whitney U-tests for continuous variables (age, caregiver burden, eHealth literacy, personal innovativeness) and Chi-square tests for categorical variables (gender, education, relation with care recipient, size informal care network, geographical distance to care recipient, usage of care technologies, symptom duration, type of cognitive impairment, housing situation, usage of professional home care). Statistical significance was set at α < .05.




3. Results


3.1. Sample characteristics

Upon invitation, n = 1,000 informal caregivers started the survey, of which n = 568 completed all questions. Of those, n = 304 met all inclusion criteria and were included in the analysis. Tables 1, 2 (column “Total”) show characteristics of the sample aged between 21 and 91 (M = 58.5; SD = 10.7). The majority of participants were female (n = 215, 71%), higher educated (n = 163, 54%), and were the adult children of a person with dementia (n = 189, 62%). Most participants cared for a person with Alzheimer's disease or vascular dementia (n = 161, 54%), who lives alone (n = 204, 67%). On average, the sample reported moderate caregiver burden (score 3 out of 5) and high eHealth literacy (score 3.2 out of 4). At the time of data collection, the majority of the sample neither used safety technology (e.g., alarm buttons, GPS trackers) (n = 180 non-users, 59%), digital communication technology (n = 169 non-users, 56%), nor technology to support memory/day structure (n = 227 non-users, 75%) in the care of their loved one with dementia. Most participants did, however, use digital care platforms to support the coordination of their loved one's care (n = 164 users, 54%).


TABLE 1 Differences in informal caregiver characteristics between accepters and refusers of CM technology.

[image: Table 1]


TABLE 2 Differences in the characteristics of persons with dementia reported by accepters and refusers of CM technology.

[image: Table 2]



3.2. General acceptance of CM technology

Figure 1 shows that informal caregivers' general intention to use CM technology in the care of their loved one with dementia was, on average, slightly positive (mean score between 3 [= “neutral”] and 4 [= “agree”). Participants' intention to use CM technology was significantly higher for a future situation in which cognitive or physical health of their care recipient declines (M = 3.7; SD = 1) compared to at this point in their life (M = 3.4; SD = 1.1) (Z = −5.362, p < .001).


[image: Figure 1]
FIGURE 1
Intention to use CM technology for the current (left) and future care situation (right). Scores ranged from 1 (totally disagree) to 5 (totally agree).




3.3. Acceptance of different sensor types

Figure 2 shows informal caregivers' acceptance of different contactless sensor types, categorized into device-free (blue) and device-bound sensors (green). As can be seen, informal caregivers considered none of the seven sensor types as “very unacceptable” (score < 2) or “unacceptable” (score < 3) in the care of their loved one with dementia. On average, most acceptable sensor types included RF-based sensors (M = 4; SD = 0.8) and light sensors (M = 4; SD = 0.8), whereas least acceptable sensor types encompassed audio sensors (M = 3.1, SD = 1.1) and camera-based sensors (M = 3.1, SD = 1.1).


[image: Figure 2]
FIGURE 2
Acceptability of different contactless sensor types. Scores ranged from 1 (very unacceptable) to 5 (very acceptable).


Inferential statistics revealed significant differences in acceptability between sensor types [χ2(6) = 272.71, p < .001]. Post-hoc pairwise comparisons showed that RF-based sensors, light sensors, temperature/humidity sensors, energy meters, and object-tagged sensors were all considered significantly more acceptable than audio sensors (p ≤ .001) and camera-based sensors (p < .001). Furthermore, object-tagged sensors were considered significantly less acceptable than RF-based sensors (p = .003) and light sensors (p < .001).



3.4. Acceptance of different use scenarios

Figure 3 shows that, on average, none of the use scenarios received a score ≤2 (=“disagree”) on acceptability, perceived usefulness, and intention to use CM technology. Interestingly, informal caregivers viewed their own acceptability of CM technology for all use scenarios as higher than that of what they believed the acceptability of their loved one with dementia would be. Descriptive statistics furthermore show that intention to use CM technology was highest (M = 3.8; SD = 1) for scenario 1 (detection of emergency situations), and lowest (M = 3.4; SD = 1.1) for scenario 2 (prediction of acute situations).


[image: Figure 3]
FIGURE 3
Intention to use, acceptability, and perceived usefulness for different use scenarios of CM technology in home-based dementia care. Scores ranged from 1 (totally disagree) to 5 (totally agree).


Inferential statistics revealed significant differences between use scenarios in all tested variables (intention to use: χ2(4) = 63.329, p < .001; acceptability for informal caregiver: χ2(4) = 126.442, p < .001; acceptability for care recipient: χ2(4) = 54.185, p < .001; perceived usefulness: χ2(4) = 48.404, p < .001). Post-hoc pairwise comparisons for intention to use showed that participants' intention to use CM technology for scenario 1 (detection of emergency situations) was significantly higher than for most other scenarios, including scenario 3 (monitoring of selfcare behaviors) (p = .001), scenario 2 (prediction of acute situations) (p < .001), and scenario 5 (monitoring of gradual health status changes) (p = .032). Furthermore, intention to use CM technology for scenario 4 (monitoring of nocturnal wellbeing) was significantly higher than for scenario 3 (monitoring of selfcare behaviors) (p = .035) and scenario 2 (prediction of acute situations) (p = .008).



3.5. Differences in personal characteristics between accepters and refusers of CM technology

Tables 1, 2 provide an overview of significant differences in personal characteristics between accepters (n = 153) and refusers (n = 151) of CM technology for home-based dementia care. Table 1 presents the personal characteristics of informal caregivers whereas Table 2 presents those of their care recipients with dementia. Our analysis revealed the following:

Compared to refusers, accepters were significantly:


	-more often male (p = .010),

	-more often a neighbor or friend (p = .003) and less often an adult child (daughter/son) of the PwD (p = .003),

	-more often caregiver of a PwD who lives alone (p = .023),

	-less often caregiver of a person with mild cognitive impairment (p = .035),

	-scoring higher on eHealth literacy (p = .025) and personal innovativeness (p < .001),

	-more often users of safety technology (e.g., alarm buttons, GPS trackers) in the care of their loved one with dementia (p = .002)



Accepters and refusers did not significantly differ regarding age, country of residence, education, size of informal care network, geographical distance to care recipient, caregiver burden, age of care recipient, symptom duration of care recipient, and the care recipient's usage of professional home care.




4. Discussion


4.1. Principal findings

This study aimed to explore informal caregivers' acceptance of CM technology for home-based dementia care. We also examined caregivers' acceptance of different sensor types and use scenarios for CM technology, as well as differences in personal characteristics between accepters and refusers.

Our study showed that the general intention to use CM technology among Dutch and German informal caregivers of community-dwelling PwD was rather positive at this point in their life, and significantly higher for a future situation in which cognitive or physical health of their care recipient declines. At the same time, however, we found that accepters and refusers of CM technology did not significantly differ regarding their care recipient's symptom duration. Taken together, this indicates that an appropriate moment to offer CM technology can be at an early disease stage already, which is in line with our previous qualitative study among key stakeholders in home-based dementia care (34).

Our findings showed that none of the CM technology sensor types studied was considered unacceptable by informal caregivers of PwD, including camera-based sensors. This is surprising as in-home monitoring systems based on cameras often pose major challenges concerning privacy (11, 12). However, the example used in our study was cameras that produce anonymized footage (i.e., images in which faces are not recognizable), which might explain why participants had a rather neutral than negative opinion about it (42). Our participants considered RF-based sensors (e.g., radar) among the most acceptable sensor types for home-based dementia care. This indicates that the current shift in human activity recognition research towards device-free sensing based on analyzing the human body's reflection of radio waves (12) is in line with informal caregivers' expectations. However, additional research is needed to clarify underlying reasons for this finding (e.g., What made RF-based sensors more acceptable than others?). Based on our results, we recommend designers of CM technology for home-based dementia care to prioritize RF-based sensors, light sensors, temperature/humidity sensors, energy meters, and object-tagged sensors above audio sensors and camera-based sensors. However, it should be noted that sensor choice ultimately also depends on practical considerations. For example, RF-based sensors have the potential to continuously measure dynamic human activity, as opposed to object-tagged sensors which can only measure human-object interaction. On the other side, RF-based sensors are more prone to interference from the environment which can cause noise in the data (11). In addition, those sensors are able to measure through walls, which can be beneficial as sensors do not need to be placed in every room, but also problematic when data is collected unintentionally on uninvolved people outside the household (12).

Our study revealed that informal caregivers' acceptance of different use scenarios for CM technology varied significantly. Based on our results, we recommend that use scenarios such as “detection of emergency situations” (e.g., fall- and wandering detection) and “monitoring of nocturnal wellbeing” (e.g., nocturnal unrest, sleep pattern deviations) should be given priority during development and implementation of CM technology for home-based dementia care. We found the lowest intention to use CM technology for “prediction of acute situations” such as fall prediction. While there is a growing research direction within human activity recognition focused on algorithmic analytics to predict (fall) risk levels (11, 19), this does not seem to be a priority for informal caregivers in our study. It is possible that informal caregivers may have found it difficult to imagine how to act upon such risk predictions in terms of care- or household adjustments. Instead, this might rather be in the interest of care managers, as shown by a previous qualitative study among stakeholders for CM technology in home-based dementia care (34). Notably, informal caregivers viewed their own acceptability of all use scenarios as higher than that of what they believed the acceptability of their loved one with dementia would be. To better understand potential differences between both stakeholders, future research should obtain information from PwD directly instead of using proxy measures. In addition, shared decision-making tools, such as recently developed by Berridge et al. (43), may assist PwD and their caregivers to form a joint decision about the use of diverse care technologies at home, including monitoring technology.

Lastly, our study showed that accepters and refusers of CM technology for home-based dementia care significantly differed regarding gender, their relation with the care recipient, eHealth literacy, personal innovativeness, usage of safety technology, and their care recipient's type of cognitive impairment and housing situation. Interestingly, accepters of CM technology turned out to be significantly more often neighbors or friends, and significantly less often adult children of the PwD. This indicates that informal caregivers who do not have a family bond with the PwD might be more likely to accept CM technology. Adult children, on the other side, are often secondary caregivers in cases where the PwD lives together with a partner, which might reduce their need for CM technology. Additionally, privacy issues might make blood-relatives of PwD more reluctant about using CM technology in the home environment. It was also striking that accepters of CM technology were significantly more often users of safety technology (e.g., alarm buttons, GPS trackers) already in the care of their loved one with dementia. Previous research has shown that assistive technologies which are already used can prevent the acceptance of new technologies (24). However, this was not true for our participants, as they were more likely to accept CM technology if they used simple safety technology already. Interestingly, geographical distance to the PwD did not play a role in CM technology acceptance, suggesting that informal caregivers living 1 min away would be as much open for CM technology as those living more than 1 h away. All in all, those findings can help to inform implementation strategies for novel CM technology in home-based dementia care tailored to those who most likely intend to use the technology.



4.2. Limitations

Our study does not come without limitations. First, participants' responses were based on the provided survey materials and not on actual use of CM technology. This could have made it more difficult for participants to give their opinion about the technology. However, at the same time, it enabled us to focus on a broad range of possible use scenarios and sensor types at once, including novel RF-based sensor types which are still in development. Our previous qualitative research (33, 34) has furthermore shown that informal caregivers of community-dwelling PwD can form expectations towards CM technology based on textual and graphical explanations such as those used in the current survey.

Second, by using an online survey, informal caregivers of PwD with limited digital skills might have been less likely to respond. In fact, on average, our sample showed high eHealth literacy and the majority used digital platforms to support the coordination of their loved one's care. This might cause the sample to be less representative for current informal caregivers of community-dwelling PwD, but possibly more representative for potential future users of CM technology.

Lastly, due to the explorative character of this study, no multivariate analysis (binary logistic regression) was performed. Therefore, we cannot conclude which participant characteristics together act as predictors of intention to use CM technology.



4.3. Future research

Based on our study, several directions for future research can be formulated. First, our study has investigated acceptance of different sensor types and use scenarios of CM technology separately, whereas stated preferences towards combinations of those options can be even more insightful. To investigate this, future research could use a discrete choice experiment (DCE) design. In DCEs, participants make choices between different hypothetical “packages” of a product or service which systematically vary in certain attributes (44). The choices participants make can be used to infer priorities for and trade-offs between product/service attributes and to identify the most desired package of attributes (45). DCEs have successfully been applied previously to elicit preferences for home care services (44) and digital interventions (46) in dementia care.

Moreover, future research should further investigate the views and needs of PwD towards CM technology. We have done so in our previous qualitative study (34) which served as an input for the current study. However, in future research, our current survey could be transformed into an interview scheme suitable to administer among PwD.

Lastly, our results have been obtained in the context of CM technology for home-based dementia care. Future research could investigate the extent to which our findings are applicable in the context of informal care for other groups of home-dwelling individuals with chronic conditions.




5. Conclusions

Our study shows that Dutch and German informal caregivers of community-dwelling PwD are overall receptive to using CM technology at this point in their life and even moreso at the thought of the cognitive or physical health of their loved declining in the future. In addition, our study provides insight into which sensor types, use scenarios and personal characteristics of informal caregivers should be given more attention to during the development and implementation of CM technology for home-based dementia care. Based on our results, RF-based sensors, light sensors, temperature/humidity sensors, energy meters, and object-tagged sensors are most likely to be accepted by informal caregivers. Moreover, use scenarios for CM technology focused on detecting emergency situations and monitoring of nocturnal wellbeing should be prioritized. Lastly, our study showed several personal characteristics to be associated with CM technology acceptance, including informal caregivers’ gender, relation with care recipient, eHealth literacy, personal innovativeness, usage of safety technology, and their care recipients' type of cognitive impairment and housing situation. Overall, these findings can help to make adequate choices during development and implementation of CM technology for home-based dementia care, thereby increasing the chance of achieving a fit between technology, user, and use context.
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