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Abstract
The objective of this research was to determine the feasibility of and 
receptivity to the first computerized workplace-based direct caregiver 
intervention and to assess the effects on businesses, working family 
caregivers, and their elderly relatives. Working family caregivers, 
with at least one health and/or safety concern related to an elder 
residing alone at home during the workday, were recruited from 
five companies (n = 27). Caregivers received free computer access to 
the Worker Interactive Networking (WIN) Internet online caregiver 
support group and a remote elder monitoring system at home for 6 
months. The remote monitoring system provided Web-based status 
reports and e-mail/pager alerts when individualized parameters were 
exceeded. Motion sensor signals were transmitted to a transponder 
that uploaded via wireless cellular communications to the project 
server, thereby not interfering with elders’ telephone use. Formative 
qualitative analyses clarified acceptance and implementation issues. 
Summative quantitative evaluation determined pilot intervention 
effects and was conducted by external evaluators. Despite interop-

erability and cellular reception issues, the system was successfully 
deployed across four states to a variety of businesses and housing 
types. Positive results occurred on worker morale, productivity, and 
reduction of caregiver stress. Participants found it easy to learn and 
use. Elders did not find the technology “intrusive” or “isolating.” 
Contrary to their expectations, managers reported no abuse of Internet 
access. Workers expressed a willingness to pay for a similar system in 
the future ranging from $10 to $130, depending on the features. They 
would pay the most for the option involving a geriatric nurse coach. 
The WIN system innovatively tailored to users’ wants, and provided 
users customized control and personalized support. Use of the system 
was associated with positive outcomes. Enrollment response suggests 
a specific niche market for remote home monitoring, making it a 
manageable employee benefit. 

Key words: Worker Interactive Networking, caregiver support, home 
monitoring, elders

Introduction
esearch indicates that 23% of all U.S. employees are caring 
for an impaired or frail elder1 and that 44% of female, and 
55% of male caregivers, are employed.2 Working caregiv-
ers are unable to monitor and supervise the activities of an 

impaired loved one, leaving the elder vulnerable to mishap while 
alone at home and the worker worried about the elder’s well-being.3 
The emotional and physical strains associated with caregiving are 
well documented. Caregivers experiencing role strain had a 63% 
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higher mortality rate than noncaregivers.4 Studies show that 30% of 
all employed caregivers either made accommodation to their work 
schedules or terminated employment due to caregiving,5 whereas 
40% managed caregiving conflicts by using vacation or sick time or 
by arriving late to work.6,7 Balancing the demands of work and family 
life is becoming a critical workplace issue.

Although the plight of working caregivers is increasingly appreci-
ated, business solutions are lacking. Less than one quarter of busi-
nesses with more than 100 employees offer elder care assistance, 
primarily information and referral services.8 A review of the literature 
as well as the Department of Commerce’s (DOC) National Database of 
Project Descriptions revealed no interventions to help family caregiv-
ers of elders during work time.9 In response, we proposed the Worker 
Interactive Networking (WIN) project and it was developed through 
the DOC’s Technology Opportunity Program wireless telecommunica-
tions initiative.

Our aims were to determine the feasibility of implementing a tech-
nology-based intervention in the workplace and to assess the effects 
on participants (businesses, working family caregivers, and their 
elderly relatives). The research questions were as follows: 

1.  Is it feasible to develop and implement a cellular-based, comput-
er-mediated, completely wireless telecommunication system?

2.  What type of response will businesses, employees, and elders 
have to this technology?

3.  Will this project increase workers’ access to technology, improve 
morale and productivity, and reduce their stress? 

4.  Would workers be willing to pay for similar technology and at 
what level?

The study was conducted through the Research and Training 
Institute at Hebrew Senior Life, and their Institutional Review Board 
approved the study protocol prior to initiation of the study and pro-
vided oversight during the 2001–2004 field period.

Background: Research in the Real World 
The WIN project was designed to be a 6-month randomized 

comparative study of two approaches: a “low tech” online caregiver 
support component and a “high tech” more expensive remote home 
monitoring intervention. We designed our project in partnership with 
the employee health services of a large company with 5,000 employ-
ees, including a known pool of several hundred working caregivers. 
Unfortunately, by the time the funding was awarded, the com-
pany was in bankruptcy. We approached 30 companies from a New 
England Business listing that met our criteria: corporations with over 
500 primarily “blue-collar” workers, headquartered in Massachusetts, 
with a Web site. Twenty-five companies refused to participate, cit-

ing fears of lost productivity from workers “surfing the Web” on 
company time, damage to the computers from unskilled workers’ 
use, interference with normal business operations, demands on their 
tech support services, and potential security breaches. Five companies 
readily embraced the project. They shared in common a recognition 
of an aging workforce, management concern for employees’ welfare, 
a flexible benefit program, and the desire to provide on-site tangible 
support for these workers.

The original plans called for random assignment of participants to 
control and intervention groups, but in three of the companies strong 
opposition arose from their Human Resource directors. The corporate 
workplace support model was based on equal access and employee 
choice of benefits. Despite repeated explanations of the rationale 
for randomization in research, it was interpreted as taking away 
employee choice and thus unacceptable. Consequently, to gain entrée, 
employees were offered their choice of technology components. 

RECRUITMENT
None of the companies had any data on their workers’ caregiv-

ing responsibilities. Consequently, we had to directly canvass all 
personnel, which was both a time- and labor-intensive undertaking. 
Research staff conducted 22 formal informational recruitment ses-
sions across the companies and work shifts to accommodate day, 
evening, and weekend workers. The project was described in every 
company newsletter before and during the course of the field period, 
and posters were displayed in break areas. Each employee received a 
program brochure informing them about the project either attached 
to their payroll check or left on their desk with candy attached to gain 
attention. These tactics did generate awareness. At the recruitment 
events, research staff displayed program posters, projected a Power 
Point demonstration, reviewed information packets with potential 
participants, and obtained their signed permission to allow telephone 
follow-up. Employees who contacted us after the events were sent 
the information and they mailed back their “permission to contact” 
forms. 

Methods
PARTICIPANTS AND STUDY PROTOCOL

To be included, workers had to be employed by one of the five 
companies, be a family caregiver of an older adult who resided alone 
at home during the workday, and have had at least one elder health 
or safety concern. Elders who resided more than a three-hour drive 
away, attended adult day care, or had another person stay with them 
during the workday were excluded. 

Consenting employees completed a 40-minute, telephone-admin-
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istered baseline questionnaire. All participants received training on 
how to access and use the project Web site to gain access to the 
online discussion group features. Sessions averaged 20 minutes. 
Participants were given our help manual that was designed for begin-
ner-level computer users with limited reading ability. In addition, we 
offered both telephone and online support. 

For those interested in home monitoring, it was necessary to obtain 
the elderly family member’s consent. Our nurse installer visited the 
elderly care recipients in their homes to review the study, answer 
their questions, and request their written consent. She then assessed 
their needs according to our nursing protocol and shared the findings 
to help families determine their monitoring preferences and priori-
ties. This approach helped both the employees and the elders reach 
consensus about concerns that could be addressed through remote 
monitoring. After the monitoring system was installed according to 
the family’s specifications, each motion sensor was tested for signal 
validity and data reliability. 

TECHNOLOGY INTERVENTION
The WIN system is based on a nursing model of consumer empow-

erment adapted by Mahoney and tailored to the needs and wants of 
both the caregiver and elder. The system consists of two main com-
ponents, which, for ease of discussion, we label here as “low tech” 
(using established technologies such as online support) and “high 
tech” (untested integration of newer sensor-based technologies). 

“Low tech” (discussion group [DG])—This included an online caregiver 
support group moderated by a geriatric/psychiatric nurse that offered 
(1) a bulletin board discussion group with a live chat room window for 
simultaneous user discussions, (2) e-mail for use among participants and 
the moderator for private interchanges, (3) a direct Web page link to the 
Alzheimer’s Association Staff for memory loss issues, and (4) a direct 
Web page link to a geriatrician who would offer free e-mail consultation 
on elder health concerns. These features were offered because previous 
research identified them as useful to caregivers.10

“High tech” (Web-based remote home monitoring [HM])—Up to 
five radiofrequency infrared motion sensors were installed through-
out the elders’ homes strategically placed to reduce signal and pet 
interference. The sensors were numbered and tested per device per 
household to ensure reliable signal transmission and accurate data 
posting. Each sensor was activated by movement and wirelessly 
transmitted its signal to a transponder with built-in cell phone capa-
bilities. The transponder was placed in an out-of-the-way area in the 
home and captured the sensor signals automatically, uploading them 
via wireless cellular telecommunication to the project server. The 
server processed and posted the data to the WIN Web site every 30 

minutes. Caregivers could click on the WIN logo placed on their PCs 
and after entering their password and security identification, gain 
access to see their customized elders’ status reports. Alternatively, 
they could do nothing and let the system notify them by an e-mail or 
pager alert when an event parameter was exceeded. For one person, 
an alert would be generated if a medication was not taken within the 
hour it was due while another may only want to know if Meals-on-
Wheels did not come. A detailed description of the technology and 
intervention components has been published previously.11

STUDY MEASURES
Background variables. Standard sociodemographic measures, as 

well as salient background and caregiving-related variables were 
obtained from the caregivers who also provided information about 
their care recipients.

Worker outcome variables. Workers’ access to computers was 
captured by a self-report of the workers pre- and postintervention 
Intranet and Internet connections as well as through corporate vali-
dation of same. 

Use. A count of worker Web site actions were automatically 
recorded by the system’s computer. Site actions included logging into 
the system, viewing home pages, reading e-mail, posting messages, 
and viewing HM reports.

Satisfaction. This was measured in the postintervention survey by 
items scaled from 1 to 5 (low to high) for level of satisfaction with 
the system regarding (a) ease of training and use, (b) usefulness in 
helping them feel more secure and/or less isolated, and (c) recom-
mendations to others and self-pay for services.

Worker morale. A standardized five-item scale (1 [low]–5 [high] 
asked about corporate and supervisory concern for workers and the 
flexibility to balance family needs.

Productivity. This was measured by (a) caregivers’ agreeing that 
work time and quality of work were reduced due to caregiving; (b) 
five items evaluating their present work situation measured on a 
scale of 1 (low) to 4 (high); and (c) making phone calls to the care 
recipient or arriving late or leaving work early due to caregiving. 
Both the morale and productivity scales originated from the Business 
Work–Life Study.12

Caregiver stress. This was measured by several standardized indi-
cators. Caregiver vigilance is a count of the number of hours per day 
workers perceived needing “to be there” with the care recipient, the 
number of hours they spent “on duty” providing care oversight, and 
their reported overall level of concern for their care recipient (1–10, 
high).13 Preparedness for caregiving is an eight item (0–4, high) scale 
that queried about role preparation and caregiving confidence.14 
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ANALYSES
A mixed methods analysis was conducted. The first two research 

questions were addressed during the formative evaluation of the 
implementation process using qualitative analyses. Qualitative data 
were obtained from worker and managerial pre/postintervention 
focus groups, worksite observation of technology proficiency, and 
caregiver and recipient interviews. Content analysis of the data using 
grounded theory methodology was conducted by our qualitative 
analyst (B.T.), coded, entered into Nudist, and themes verified by a 
second analyst (D.M.). The remaining questions, used to determine 
outcomes, were addressed by the summative evaluation and used 
quantitative analyses. These quantitative data collection methods 
included baseline pre-intervention and 6-month postintervention 
telephone surveys plus server file records of technology use. These 
data were collected by (E.L.) and analyzed by (P.M.), the external 
evaluators. Descriptive statistics were used to represent individual 
items and total scores. To examine mean pre–postintervention differ-
ences over the 6-month period, paired tests were used and indepen-
dent sample tests were conducted to compare means between the low 
(discussion group) and high (home monitoring) technology groups. 
Statistical tests reported were two-tailed and statistical significance 
was achieved at a 95% confidence level with a p < 0.05. The data 
were analyzed using the Statistical Package for the Social Sciences 
software (SPSS Inc., Chicago, IL).

Results 
PARTICIPANTS PROFILE

A total of 27 workers were enrolled in the study; of these, 7 elders 
refused to participate and 1 died, leaving 19 workers and their 
elderly family members comprising the intervention sample. There 
were no significant differences between the recruited sample and 
the intervention sample. There were no study dropouts. The baseline 
characteristics of the sample and the subgroups are presented in 
Table 1. The vast majority of the participants were female, middle 
aged, white, and married/partnered. They were well educated, had 
annual household incomes greater than $40,000, and were in good 
health. On average, workers had been caregiving for 4 years pri-
marily for their parents, who were in their late 70s and not in good 
health. Overall concern for their care recipient was quite high, and 
workers felt only somewhat prepared to handle their caregiving 
responsibilities. Notably, participation from low-income minority 
workers was intensively sought and a minority outreach recruiter 
was hired. She reported that these workers felt so overwhelmed they 
did not have any interest or energy to take on one more thing, even 
if it could potentially help them. 

FORMATIVE EVALUATION 
Q1. IMPLEMENTATION IN THE “REAL WORLD”

We faced several unanticipated problems that arose due to the 
nature of doing research in the real world; the bankruptcy of our 
primary research site, denial of randomization, and difficulty iden-

Table 1. Demographic Characteristics

a. Caregiver
 RECRUITED  INTERVENTION  LOW  HIGH TECH
 SAMPLE SAMPLE TECH DG H MONITORING
 (N = 27) (N = 19) (N = 12) (N = 7)
Gender
   Male 11% 16% 0% 43%
   Female 89% 84% 100% 57%

Age 
   30s 7% 11% 17% 0%
   40s 45% 42% 58% 14%
   50s 44% 47% 25% 86%
   60s 4% 0% 0% 0%

Marital status
   Never married 15% 21% 17% 29%
   Married/partner 56% 63% 67% 57%
   Widowed 0% 0% 0% 0%
   Divorced 26% 11% 8% 14%
   Separated 4% 5% 8% 0%

Race/ethnicity
   White 96% 95% 92% 100%
   Non-White 4% 5% 8% 0%

Education
   HS graduate 7% 11% 17% 0%
   Some college 56% 58% 50% 71%
   College graduate 22% 16% 8% 29%
   Advanced degree 15% 16% 25% 0%

Annual household income
   Less than $40K 19% 16% 25% 0%
   $40–<$70K 30% 32% 25% 43%
   $70K or more 48% 47% 50% 43%

Health good or better 89% 90% 83% 100%

Who is care recipient
   Spouse 4% 5% 8% 0%
   Mother 48% 37% 17% 71%
   Father 30% 37% 50% 14%
   Other male  4% 5% 0% 14%

Avg. no. years 
   caregiving 6.23 4.06 4.82  2.51

Preparedness score 
   (sum, 0–32, mean) 19.37 19.00 18.33 20.17

continued
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tifying  eligible caregivers were described previously. Most of the 
workers were too young to be facing spousal caregiving. Anecdotal 
reports indicated that workers with significant spousal or personal 
health problems had already left the workplace. Remarkably, despite 
our repeated denial, the idea that a camera was imbedded in the 
motion sensors prevailed. Employees continued to talk about WIN 
monitoring as “viewing” or “seeing” people at home. We were unable 
to discern how many potentially eligible workers were deterred by 
this perception. We did, however, conduct a secondary study of those 
workers who wanted to participate but did not because their elder or 
other family members refused to participate (n = 7). Findings revealed 
that privacy-related issues were the primary obstacles. Ironically, 
participants suggested in the postintervention evaluation that the 
system could be enhanced by in-home camera views of public areas, 
mainly entryways, and kitchens. Having had a successful experience 
with the WIN system and team seemed to establish the trust necessary 
to consider using visual monitoring for specific security and safety 
concerns. 

Implementation was complicated by the loss of our original tech-
nology vendor. The developers continually reported that they were 
proceeding on schedule refining their pilot behavioral monitoring 
system to scale to our project demands, but then failed to meet the 
delivery date to test it. Moreover, they wanted control of the technol-
ogy use data and requested waiting until their corporate affiliation 
was completed to enable large-scale deployment. Given this unten-
able situation, we were forced into quickly establishing another 

vendor relationship. Out of this crisis came an opportunity to create 
a new and different system, one that tailored to the end user’s needs 
and wants and offered the flexibility of multiple features that the 
other system lacked. We labeled our system design Nursense™, to 

Table 1. Demographic Characteristics continued

b. Care recipient (CR)
 RECRUITED  INTERVENTION  “LOW  “HIGH TECH”
 SAMPLE SAMPLE TECH” DG H MONITORING
 (N = 27) (N = 19) (N = 12) (N = 7)
CR’s gender
   Male 37% 47% 58% 28%
   Female 63% 53% 42% 71%

CR’s mean age 78 77 76 77

CR’s health status
   Very good/good 26% 21% 25% 14%
   Fair 33% 42% 42% 43%
   Poor 37% 37% 33% 43%

CR’s health is....
   Getting better 11% 11% 0% 29%
   About the same 30% 32% 33% 29%
   Getting worse 56% 58% 67% 43%

DG, discussion group; H, home.

Table 2. Recommendations for Elder Monitoring Systems 
Design & Operations©

1.  Identify all endusers (elder plus family member(s), and other caregivers) motiva-

tions for use

2.  Respect the end-users situation, time demands, and capabilities by designing 
systems that are intuitive to use and consistent in their Internet navigation

3. Offer a choice of features that offer an apparent purpose 

4.  Tailor the technology to address the end-users’ needs and wants as much 
as possible

5. Consider the end-users’ culture, values, and attitudes toward technology

6. Favor passive designs that eliminate the need for end-users to activate

7.  Avoid requiring end-users to radically alter their daily routines in order to 
use the technology 

8.  Apply geriatric learning principles to end-user training and human factor 
usability principles to the system design, navigation, and interfaces

9.  Avoid the need to wear a component if it would potentially stigmatize or 
embarrass the end-user

10.  Minimize technology intrusiveness by blending it into the home environment 
and/or installing the equipment out of sight

11. Retrofits easily into older homes and residential buildings

12. Generates meaningful, accurate, and timely alert notices

13. Provide visually simple and easily understood status reports and data postings

14.  Avoid information overload by filtering and providing only information of 
interest to the parties who want it when they want it

15.  Ensure privacy and confidentiality of the data within and among data storage 
and processing staff/subcontractors

16.  Use the most scalable, interoperable, and least costly reliable approach with 
off-the-shelf, open system components whenever possible

17.  Test signal validity and system reliability in actual homes using a variety of 
housing types and across geographic locations

18.  Integrate aspects of “high touch” with the “high tech” whenever feasible; 
establish trust in staff

19.  Install components in less than 2 hours by a person who  is trained to 
communicate with hearing, visually, cognitively, and/or physically impaired elders

20.  Provide end-users with easy-to-read (visual pictorials) user manuals in hard 
copy as well as online and telephone assistance for postinstallation support

©D. Mahoney, reprinted with permission.
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reflect the nursing process used to assess the end user’s functional 
health concerns as the basis for tailoring our sensor installation, 
monitoring, and online caregiver support.

Overall, we did demonstrate that a completely wireless system 
with not only in-home wireless sensors but also cellular wireless data 
uploads was feasible. Both the “high” and “low tech” components 
were successfully implemented. We were able to collect, secure, man-
age, and sustain huge volumes of data per participant without any 
privacy or security issues over our 18-month period of continuous 
system operations. Cellular-based stability difficulties, however, will 
remain until cellular carriers develop more consistent signal strength, 
wider coverage areas, better interoperability, and accountability for 
service. We lost six potential participants due to lack of cellular cov-
erage. We did gain free access to satellite signal coverage for 1 month 
to test the difference and found it to be vastly superior in reliability 
and stability. Although the present cost of satellite coverage for per-
sonal use is prohibitive, if it becomes more economical in the future, 
it would be the communication platform of choice should the cellular 
limitations remain. In Table 2 we have summarized the key design 
and implementation “lessons learned” as recommendations for other 
technology developers to consider.

Q2. BUSINESS, EMPLOYEE, AND ELDER RESPONSE
From the business perspective, of the 30 companies approached, 

5 agreed to participate for a 16% response rate. We had anticipated 
a 5% eligibility rate from the 7,182 employees in the five companies 
because most were younger workers. In actuality, we had even less, 
with 61 employee inquiries, of which 24 were ineligible, 30 were 
eligible, and 7 refused to be screened for eligibility. Ineligibles were 
primarily younger workers who desired the system to monitor their 
“latch key” children or disruptive pets. Among the 30 eligible workers, 
3 refused, leaving a total of 27 enrollees at baseline. Refusers declined 
to participate mainly (56%) due to privacy concerns about “big brother 
watching” despite our assurances that no cameras would be used. 
Deciding whether to embrace home monitoring technology triggered 
complex social interactions among family members. If the worker had 
multiple siblings, each one had to be informed about the study and 
give their approval. If the key family gatekeeper raised privacy issues, 
then participation was unlikely. In several families, historical sibling 
rivalry and dysfunctional behaviors arose to sabotage any support 
for the working caregiver. The relatives, some at a distance, would 
declare that their parent was “fine and needed no checking” despite 
the caregivers’ daily oversight and interest in this free help. Elderly 
participants who consented to participate appeared motivated by a 
desire to reduce their relatives’ “worrying” about them and viewed the 

technology as a means to do not only that but also to prolong their 
independence. During the study, 7 participants withdrew because of a 
change in elders’ eligibility status: no longer living alone, institution-
alized (4), or improved and not in need of monitoring or no longer 
desiring it (3). The final outcome sample was composed of 19 caregiv-
ing dyads with complete pre- and postintervention data.

Q3. INTERVENTION OUTCOME EFFECTS; INCREASED 
WORKER ACCESS TO, USE OF, AND SATISFACTION WITH 
TECHNOLOGY

Increased access. The project definitely increased workers’ access 
not only to computers but also to the Internet. Prior to the study, only 
84% of the 19 workers had a PC, and that was limited to the corporate 
intranet use. Due to the project, all participants (100%) gained com-
puter access. Moreover, none (0%) had had Internet access and sub-
sequently all (100%) obtained it. In addition, at one of the corporate 
sites, we donated our computer self-training information to support 
their pilot of a computerized kiosk that allowed their 450 employees, 
who did not use computers in their work, intranet access to employee 
benefit information. Given the successful pilot, the company placed 
similar kiosks at each of their locations to provide computer access 
for all workers.

Usage and satisfaction with the technology. A total of 2,001 WIN 
site “actions” occurred. Those in the HM groups accounted for the 
majority of site activity. Four HM participants completed a total of 
1,467 actions or 73% of all the activity. One user of the HM was 
responsible for 41% of this activity and another user for 20%. One 
DG participant logged 274 of the actions or 14% of total activity. This 
core group of heavy users tended to use the system features proac-
tively several times a day in contrast to the remainder of the workers 
who exhibited more intermittent daily, weekly, or passive usage.  

The ease of using the WIN Home Monitoring system is noteworthy. 
Caregivers gave high ratings to the User Manual and training for 
using the WIN technology (Table 3). Almost one in seven caregiv-
ers assigned to the Discussion Group were disappointed with it, but 
44% expressed satisfaction. Those satisfied had posted queries that 
had been addressed, whereas the dissatisfied did not post and felt 
the discussions were not relevant to their particular issues and/or “I 
didn’t have anything to share.” This was especially frustrating to hear 
because the moderator prompted monthly reminders for new post-
ings, live chat times, and provided free coffee break coupons for an 
online coffee connection to stimulate caregivers to drive the content. 
The majority, however, were silent observers. Use data confirmed 16 
message postings by caregivers, the most (75%) posted by three work-
ers. Previous research has indicated that until a site has hundreds of 
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users, there is simply not enough content to create a momentum that 
builds and sustains a dynamic interactive community.15

Seven caregivers chose and used the WIN Home Monitoring 
system. Most said they were very comfortable using the Home 
Monitoring while they were at work. Approximately half the workers 
checked home several times a day for 3–5-minute periods, the other 
half checked weekly or less, and one preferred letting the system alert 
trigger his use. Many (71%) noted that circumstances at work affected 
their use of the system. A few cited time constraints due to work 
loads, while one reported use restriction by their supervisor. 

Almost all found it was easy or very easy to learn how to use the 
system. Large proportions (85%) reported that the Home Monitoring 
system was somewhat or very useful in helping them to provide 
care. Nearly three quarters (72%) said the technology was very or 
somewhat useful in helping them balance work with their caregiving 
responsibilities. Remarkably, every user of the WIN Home Monitoring 
system said that (s)he would recommend it to other working caregiv-
ers. According to these first caregivers to officially “test” the system, 
installing the Home Monitoring and using the system was easy, 
and having it available put them “at ease” with the majority (57%) 
specifically stating in the comment section that it provided needed 
“peace-of-mind.”  

Increased worker morale. The degree to which participants felt they 
were supported at work in their caregiving responsibilities increased in 
a positive direction from pre to post testing (Table 4). Participants were 

more likely to agree that (1) they have enough flexibility in their work 
time to manage personal and family responsibilities, (2) their company 
shows concern for its employees by offering helpful personal assistance 
when needed, and (3) their company shows concern for its employees 
by offering helpful resources to its employees. A dramatic increase 
occurred across the study period in the percentage of caregivers saying 
that they often sought emotional support around caregiving responsi-

Table 3. Worker Satisfaction with WIN (n = 19)

 TOTAL LOW (DG)  HIGH (HM) 
  TECHNOLOGY TECHNOLOGY
WIN training
Ease of learning WIN system (1–5) 4.68 4.67 4.71

User’s manual
Ease of finding information (1–5) 4.63 4.80 4.33
Understanding information (1–5) 4.50 4.60 4.33
How helpful was manual (1–5) 4.50 4.40 4.67

Usefulness
Made you feel more secure (1–5) 3.13 2.75 4.25
Made you feel less isolated (1–5) 3.63 3.50 4.00
Made you feel more knowledgeable (1–5) 3.44 3.17 4.25

Willing to recommend WIN
To other workers (% yes) 81% 75% 100%
As company benefit (1–5) 4.44 4.00 5.00

Significant differences (p � 0.05) in bold.
WIN, Worker Interactive Networking; DG, discussion group; HM, home monitoring.

Table 4. Worker Morale Outcomes Before and After WIN (n = 19)

 TOTAL LOW HIGH
  TECHNOLOGY TECHNOLOGY
Attitudes toward work environment (1–5)

Have enough flexibility for balancing w/family
   Before WIN 3.37 3.50 3.14
   After WIN 3.63 3.75 3.43

Company shows concern offering personal assistance
   Before WIN 3.94 4.81 3.50
   After WIN 4.44 4.58 4.17

Company shows concern offering resources
   Before WIN 4.22 4.58 3.50
   After WIN 4.61 4.67 4.50

Supervisor really care about family life
   Before WIN 3.67 3.92 3.17
   After WIN 3.50 3.83 2.83

Never have enough time to get everything done
   Before WIN 3.95 3.92 4.00
   After WIN 3.21 3.42 2.86

Frequency seeking support w/caregiving (1–3)
Informal support
   Before WIN 1.79 1.83 1.71
   After WIN 2.16 2.33 1.86

What happens in future depends on you
   Before WIN 3.68 3.18 4.00
   After WIN 4.68 4.55 4.80

Can do just about anything set mind to do
   Before WIN 4.11 3.91 4.20
   After WIN 4.58 4.46 4.80

How competent do you feel? (1–4)
   Before WIN 3.38 3.55 3.00
   After WIN 3.69 3.73 3.60

How self-confident do you feel? (1–4)
   Before WIN 3.40 3.40 3.40
   After WIN 3.53 3.64 3.40

Significant differences (p � 0.05) in bold.
WIN, Worker Interactive Networking.
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bilities from co-workers or supervisors at work (42% compared to 11% 
at baseline). Perhaps being part of the study and/or using the WIN 
technology encouraged these caregivers to seek out support at work. 
One item, “company shows concerns by offering resources to support 
caregiving,” exhibited a statistically significant increase between the 
low and “high tech” groups, indicating that those using the home 
monitoring system had an even greater increase than the “low tech” 
group. Interestingly, there is slightly less overall agreement that the 
caregivers’ supervisor really cares about the effect that work demands 
have on her personal and family life. Caregivers seem to be uncertain 
about their immediate supervisor’s approval of the WIN technology in 
the workplace, but believe the company itself is supportive. This ten-
sion is important to explore because supervisors monitor the working 
caregiver’s time, while the caregivers report less-frequent-than-desired 
use of the WIN system due to time constraints at work. Manager/super-
visor support of the technology is important to ensure that workers 
have freedom to log-in during work hours. 

Increased worker productivity. The main emotional indicator 
improved significantly. Participants rated their energy level for work on 
a 0–4 scale much higher post intervention (3.38) than pre-intervention 
(2.81) (Table 5). Other work-related items demonstrated positive trends: 
reduction in days missed from work, worrying about relative while at 
work, accomplished more at work and worked more carefully. 

Among the productivity measures, we were pleased to find there 
were no differences in the amount of telephone contacts. One of our 
IRB reviews had expressed the concern that our monitoring technol-
ogy would stop caregivers from calling home and further isolate 
elders. Our interviews, however, revealed that the communication 
was enhanced, not eliminated:

“What I do is call her several times a day. If she doesn’t answer, 
I would then check home monitoring. The home monitoring did 
not replace my phone calls—it was more of a back-up.”

“Before I would call home on my break and by the time I went 
through my asking about whether he took his pills, ate lunch, got 
off the couch, etc., it was time to return to work. Now I check the 
system and know. …I can spend the time talking about how his 
grandson did last night at baseball! Dad said he is glad I don’t nag 
him so much.”
We also achieved improvement in several indirect productiv-

ity measures (Table 5). There was a significant increase in overall 
computer skill self-ratings from pre- to postintervention, increasing 
for both the “low tech” (3.67–4.00, on average) and the “high tech” 
(3.14–3.71) user groups. Attitudes toward computer abilities also 
trended positively. Attitudes toward one’s job and job attachment 
also showed positive trends as well as a notable reduction in the rat-

ing of job stress (4.32–4.00), given the declining of the care recipients’ 
health (2.13–1.88) during the project period. 

Technology certainly did not interfere with work productivity as 
some managers feared, and as we found, actually helped to support 
it. What about the managers’ fear of Internet abuse? At each of the 
business sites their informatics departments monitored participants 

Table 5. Productivity (n = 19)

 TOTAL LOW HIGH
  TECHNOLOGY TECHNOLOGY
Present work situation (1–4)

   Less energy for work
       Before WIN 2.81 2.91 2.60
       After WIN 3.38 3.46 3.20

   Missed too many days
       Before WIN 3.63 3.73 3.40
       After WIN 3.50 3.73 3.00

   Dissatisfied with quality of work
       Before WIN 3.31 3.27 3.40
       After WIN 3.38 3.64 2.80

   Worry about relative while at work
       Before WIN 2.13 2.00 2.40
       After WIN 2.00 1.82 2.40

   Phone calls from/about relative interrupt work
       Before WIN 2.75 2.91 2.40
       After WIN 2.88 3.09 2.40

Due to anxiety, depression past 4 weeks...(% yes)

   Less time working, doing activities
       Before WIN 38% 36% 40%
       After WIN 19% 18% 20%

   Accomplished less
       Before WIN 44% 36% 60%
       After WIN 31% 27% 40%

   Didn’t do work as carefully
       Before WIN 25% 9% 60%
       After WIN 19% 9% 40%

Job involves a lot of stress (1–5)

   Before WIN 4.32 4.25 4.43
   After WIN 4.00 4.00 4.00

Rate your computer skills (1–5)

   Before WIN 3.47 3.67 3.14
   After WIN 3.90 4.00 3.71

Significant differences (p � 0.05) in bold.
WIN, Worker Interactive Networking.
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for Internet Web surfing, hacking, or other forms of inappropri-
ate use or excessive computer time, and the managers reported no 
violations.

Reduced caregiver stress. Caregivers reported that they felt “on 
duty” for 11 hours before the WIN program but that dropped to 
8 hours after the intervention (Table 6). Caregiver preparedness 
also trended positively, with the HM group exhibiting significantly 
higher scores (3.60) than the DG group (2.2) on making activities 
pleasant for both the caregiver and care recipient. In combination 
with earlier findings, these shifts may indicate that the WIN tech-
nology helps some caregivers feel more in control of their situation, 
emotionally stronger, and better prepared for their responsibilities.  

Q4. WILLINGNESS TO PAY
Market viability and sustainability are critical to new program 

initiatives. Ultimately it is end-user demand and financial sup-
port that will encourage growth and development of the home 
monitoring field. Because the project was the first to test corporate 
engagement and suggest monitoring technology as an employee 
benefit option, market-related data were collected. Participants 
were asked:

“Some companies are considering offering a similar technol-
ogy program as an employee benefit. How likely would you be 
to recommend this program to your company as an employee 
benefit?”
Interestingly, every single user of WIN Home Monitoring said 

they would definitely recommend the system (100%), compared 
to 22% of those using only the WIN Discussion Group, who were 
more likely to say they would probably recommend it (56%). When 
asked how the system should be financed, responses indicated the 
following preferences in rank order: (1) by the caregiver’s company, 
(2) through insurance, (3) with a sliding fee based on income, or (4) 
split between the employee and their company.

Participants were queried about self-pay options. They were 
asked about their interest in the discussion group only for a mod-
est fee of $10 per month, to the home monitoring system that they 
had experienced at a market rate fee of $60 per month, a version 
with camera options for $90, and an enhanced version at $130. 
The enhanced version included the discussion group, home moni-
toring with both motion sensors and cameras plus online access to 
a geriatric nurse specialist to act as their coach. The latter blended 
the “high tech” with a “high touch” aspect by integrating a nurse 
specialist coach. Notably they were willing to pay substantially 
more for the enhanced system to gain nursing support and coun-
seling (Fig. 1).  

Table 6. Caregiver Stress (n = 19)

 TOTAL LOW HIGH
  TECHNOLOGY TECHNOLOGY
Number of hours on duty to provide care (no. hours)

   Before WIN 10.69 12.11 7.50
   After WIN 7.77 7.94 7.36

Caregiver preparedness (0–4)

   Take care of CR’s physical needs
       Before WIN 1.93 2.10 1.60
       After WIN 2.44 2.27 2.80

   Take care of CR’s emotional needs
       Before WIN 1.75 1.73 1.80
       After WIN 2.19 1.91 2.80

   Find out about, set up services
       Before WIN 2.25 2.27 2.20
       After WIN 2.50 2.27 3.00

   For the stress of caregiving
       Before WIN 1.88 1.64 2.40
       After WIN 2.19 2.00 2.60

   Make activities pleasant for both
       Before WIN 2.38 2.09 3.00

       After WIN 2.69 2.27 3.60

   Respond to and handle emergencies
       Before WIN 2.69 2.73 2.60
       After WIN 3.13 3.09 3.20

   Help get information from healthcare system
       Before WIN 2.31 2.00 3.00
       After WIN 2.75 2.64 3.00

   Overall, how well prepared to care for CR
       Before WIN 2.50 2.36 2.80
       After WIN 2.94 2.82 3.20

Satisfaction with role as caregiver (1–5)

   Before WIN 3.88 4.00 3.60
   After WIN 4.00 4.00 4.00

Rate CR’s current health (1–5)

   Before WIN 2.13 2.09 2.20
   After WIN 1.88 1.91 1.80

Rate overall concern for CR (1–10)

   Before WIN 6.69 6.45 7.20
   After WIN 6.56 6.73 6.20

Significant differences (p � 0.05) in bold.
CR, care recipient; WIN, Worker Interactive Networking.
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Discussion
This study demonstrated the feasibility of making a completely wire-

less remote home monitoring system operational and in a variety of 
housing types ranging from single family to apartment buildings across 
four states in the Northeast region. The state of the science was advanced 
by moving out of the laboratory beyond the single “smart home” setting 
to identify and face not only the technical but also the social challenges 
of introducing this technology into workplace and home settings. Low-
cost off-the-shelf publicly available components were used to economize 
and develop affordable technology. The system offered a multicompo-
nent design with real-time data that were managed and securely stored 
during the 18-month field period. Together these were major technical 
and social science accomplishments that provided important lessons 
learned from experience in the “real world.” In addition, there were no 
commercial interests to bias reporting, and the outcome analyses were 
conducted by external academic-based evaluators. The WIN system 
innovatively deviated from the currently available security surveillance 
and behavioral trend deviance monitoring approaches. It tailored to 
specific issues of concerns, targeted the monitoring, and thereby reduced 
the enormous data management and storage capacity issues that cur-
rently stymie longitudinal monitoring: that the endusers valued having 
a human dimension, specifically the online nurse facilitator, and were 
willing to pay considerably more to include nurse coaching. 

From a policy perspective, this study is the first to propose using 
the employee benefit model as a means to provide funding to support 
this type of technology without reliance on or waiting for govern-
ment reimbursement to stimulate the market. The project changed the 
way the participants and their managers viewed and used technology. 
Rather than a tool exclusively for workplace tasks, now technology 
became a means to address personal caregiving concerns for vulner-
able older family members. Worker morale was improved by the 
project as workers viewed positively the attempts of their workplaces 
to provide caregiving assistance. WIN provided tangible evidence that 
their employer empathized with their situation. The business manag-
ers also became more aware of leveraging computer technology in 
new ways as a source of information for employees. 

At the employer level, this research contributed the first tangible 
demonstration that working caregivers did not abuse the privilege of 
Internet access to surf inappropriate sites or waste time. The majority of 
the companies had purposely blocked Internet use, fearing lost produc-
tivity. Our findings support offering these workers computer access. 

Limitations and Future Research
The small nonprobability sample limited statistical power for 

quantitative analyses and increased the likelihood of underestimat-

ing system effects. Future randomized studies in settings with large 
numbers of older diverse working caregivers would be ideal to foster 
robust outcome and cost–benefit analyses.16 As we described, howev-
er, conducting such research in the “real world” is challenging. Also, 
this new technology is clearly a “hard sell” for those apprehensive at 
the outset, including IRBs.17 

Conclusion 
This project extended the concept of corporate social investing by 

creating a partnership between large employers and researchers for 
the purpose of implementing and evaluating a program to support the 
caregiving activities of employees at the workplace. It was designed 
to ameliorate what are often conflicting and competing agendas in 
the workplace between employee caregiving responsibilities and work 
demands and provides a mechanism for much needed continuity 
of care during work time. It uniquely offered a mutually beneficial 
outcome for the problems associated with working caregivers by put-
ting in place a method to monitor an impaired family member with 
little interruption to their workday demands. Workers managing elder 
caregiving responsibilities will become increasingly commonplace 
over the next decade. Companies sensitive to work–life balance issues 
should consider expanding elder care employee-benefit options, 
including technology based interventions.
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