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Abstract

Objectives—To assess the validity of the Work Productivity and Activity Impairment
questionnaire as adapted for caregiving (WPAI:CG) to measure productivity loss (hours missed
from work, impairment while at work, and impairment in regular activities) due to unpaid
caregiving for medically complex older adults.

Methods—The WPAI:CG was administered along with the Caregiver Strain Index (CSI) and
Center for Epidemiologic Studies Depression Scale (CESD) to a caregiving population (N = 308)
enrolled with their older, medically complex care-recipient in a cluster-randomized controlled
study. Correlation coefficients were calculated between each productivity variable derived from
the WPAI:CG and CSI/CESD scores. Nonparametric tests for trend across ordered groups were
carried out to examine the relationship between each productivity variable and the intensity of the
caregiving.

Results—Significant positive correlations were found between work productivity loss and
caregiving-related strain (r = 0.45) and depression (r = 0.30). Measures of productivity loss were
also highly associated with caregiving intensity (P < 0.05) and care-recipient medical care use (P
< 0.05). The average employed caregiver reported 1.5 hours absence from work in the previous
week and 18.5% reduced productivity while at work due to caregiving. Employed and
nonemployed caregivers reported 27.2% reduced productivity in regular activities in the previous
week.

Conclusion—The results indicate high convergent validity of the WPAI:CG questionnaire. This
measure could facilitate research on the cost-effectiveness of caregiver-workplace interventions
and provide employers and policy experts with a more accurate and comprehensive estimate of
caregiving-related costs incurred by employers and society.
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Introduction

It is estimated that 61% [1] to 70% [2] of frail or chronically disabled older adults rely on a
friend or family member for assistance with everyday tasks. Although productivity loss
associated with chronic illness to employers and society has been estimated in the billions of
dollars [3], very few studies have examined caregiving-related productivity loss. Engaging
in a caregiver role can impact work through several pathways: 1) exit from the workforce; 2)
missed work time (absenteeism); and 3) decreased productivity while at work (presenteeism)
[4,5].

International research indicates that individuals engaged heavily in caregiving are more
likely to have left a job or retired early than matched noncaregivers [6]. Evidence indicates
that minorities [7], low-income caregivers [8-10], and women [11-14] are more likely to
leave the workforce because of their caregiving role. Similarly, caregivers who remain in the
work-force are more likely to miss work time than noncaregiver employees [6,15], with
lower income, minority and female caregivers being most likely to miss time from work
[16]. The impact of caregiving on work productivity increases as the intensity of caregiving
increases; for example, assisting with greater number of tasks, caring for an individual with
cognitive limitations, or providing more hours of caregiving [6,7,17]. The actual lost work
time, or absenteeism (due to caregiving), is difficult to quantify, but has been estimated at 8
to 12 days a year [18,19].

In addition to absenteeism, caregiving may impede productivity while at work through
negative health effects of caregiving (depression, injury, anxiety) [20-23], decreased ability
to concentrate on work activities [17,24], or conflict with supervisors [9,25]. To our
knowledge, the only peer-reviewed study to examine caregiving-related presenteeism relied
on data from an eight-item work limitations questionnaire (WLQ) fielded to employees of a
large financial company [20]. In the study, 10.6% of respondents reported missing an
average of 7.7 hours from work in the previous 2-week period to care for an ill dependent,
either a child or adult, with any temporary or chronic health condition. Increased time spent
caregiving was associated with increased self-reported impairment in mental, interpersonal,
and time management work tasks (using a five-point Likert scale). Although informative and
consistent with other studies, inferences from this study are impeded by poor
generalizability, given the sampling frame of a single company, a low response rate (23%),
and a sample restricted to broadly defined caregivers who self-identified as missing work in
the past 2 weeks. Furthermore, the WLQ did not assess the direct impact of caregiving on
work productivity. Respondents were asked about work limitations due to physical health or
emotional problems, making it impossible to differentiate the effect of caregiving from other
health or emotional problems.

MetL ife and the National Alliance for Caregiving (NAC) have also conducted a series of
studies on the effect of caregiving on work productivity and the cost to employers. A 2004
MetL ife study estimated that for the most intense caregivers (measured using the NAC
caregiver intensity scale [26]), 1 hour of work time was lost each week due to caregiving-
related work interruptions. Although conservative, the estimate was derived by the
investigators from 55 in-depth interviews with working caregivers who reported having
missed work time to provide care for a dependent, and therefore suffers from an absence of
precision regarding productivity loss [27].

This article advances our understanding of caregiving-related productivity loss by using an
instrument that measures the impact of caregiving on absenteeism and presenteeism, as well
as lost productivity while engaged in regular activities outside the workplace among a well-
defined sample of caregivers to chronically ill older adults. The Work Productivity and
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Activity Impairment (WPAI) questionnaire has been validated in patients with specific
health problems, including panic disorder [28], allergic rhinitis [29], chronic hand dermatitis
[30,31], asthma [32,33], gastroesophageal reflux disease [34,35], and irritable bowel disease
[36,37]. The questionnaire has been used to study the effect of a care-recipient’s mood and
mental state on a caregiver’s work and regular activity productivity among a convenience
sample of Alzheimer’s patients and their partners. The present study builds on this work by
measuring the impact of caregiving for a broader population of older adults with a mixture
of chronic conditions [38]. The original WPAI was modified for this study into an
interviewer-administered questionnaire designed to measure lost productivity due to
caregiving. To our knowledge, this is the first questionnaire developed to specifically
measure the caregivers’ assessment of the impact of caring for a chronically ill older adult
on work and regular activity productivity. The primary objectives of this study were to
validate the WPAI questionnaire for caregivers, and to examine to what extent caregivers
experience absence from work, reduced productivity while at work, and reduced
productivity while engaged in regular activities such as work around the house, shopping,
childcare, exercising, and studying due to caregiving-related responsibilities.

Study Population

WPAI

Data for this study were obtained from a cross-sectional baseline survey of caregivers to
patients enrolled in the “Guided Care” (GC) randomized trial (see Boyd 2007 [39], Boult
2008 [40], and Wolff, forthcoming [41] for more detailed descriptions of study). This
cluster-randomized controlled trial enrolled 904 older patients and their primary caregivers
(N =308) from 14 primary care teams in the Baltimore, MD and Washington, DC area.
Patients were eligible for the study if they had been seen by a participating physician within
the previous year and were identified as being among the 25% of the older Medicare
population at the highest risk of heavy utilization of health care during the following year.
Risk of heavy utilization was computed from the study participant’s previous year’s health
insurance claims, using the Center for Medicare and Medicaid Services’ hierarchical
condition categories (HCC) predictive model [42].

Each patient who reported receiving health-related assistance was asked to identify the
person (family or unpaid friend) who assisted them the most with activities of daily living
(ADLs), instrumental activities of daily living (IADLs), or health-care tasks. Caregivers
were then contacted, and upon completing informed consent, were administered an in-
person interview by a professional survey research firm. The survey asked the caregivers
questions about the care they provided for the patient, and were instructed that the term
“caregiving” in the context of the survey referred to the care they provided to the patient.
The response rate among eligible caregivers was 86%.

The WPAI includes questions about employment: time lost from work, reduced productivity
at work and reduced productivity while engaged in regular activities in the previous week.
This instrument has been validated for use with general health problems including headache,
pain, arthritis, and allergies [43]. The format of the questionnaire lends itself to assessing the
impact of any chronic situation or symptom on work productivity, and was modified for this
study to reflect caregiving-related productivity loss. The modified six-item instrument
(WPAI:CG) was administered during a 30-minute in-person interview with caregivers that
was conducted at baseline. Caregivers were asked if they were currently employed for pay.
Caregivers who indicated that they were employed for pay were asked four questions about
the impact of caregiving on their productivity in the previous week. Both employed and
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nonemployed caregivers were asked about productivity in regular daily activities outside of
employment. The WPAI:CG quantifies lost productivity by combining the amount of time
missed from work with the amount of reduced productivity while at work. Questions
delineate lost time and productivity due to caregiving responsibilities and lost time/
productivity for other reasons in the past 7 days, as follows.

»  absenteeism is measured as a percentage equal to [hours missed from work due to
caregiving/(hours. missed due to caregiving + hours actually worked)] * 100;

»  presenteeism is defined as the degree to which caregiving affected productivity
while at work [(measured as a number on a scale from 1-10)/10] * 100;

»  productivity loss is measured as a percentage equal to [absenteeism + (% of time
worked * presenteeism)] * 100;

» regular activity productivity loss is defined as the degree to which caregiving
affected productivity while doing regular daily activities [(measured as a number
on a scale from 1-10)/10] * 100.

Caregiver Strain and Depression

In addition to sociodemographic attributes, the baseline caregiver interview included the
validated, modified Caregiver Strain Index (CSI) [44,45] and Center for Epidemiological
Studies Depression Scale (CESD) [46]. The CSl is a 13-item index originally developed to
screen for caregiver strain after hospital discharge of an elderly family member that has been
used in caregiver studies across a wide range of populations. The modified CSI has been
adapted to allow for greater sensitivity to caregiver strain. The modified CSI score ranges
from 0 to 26, with higher scores indicating higher strain. The CESD is a 20-item depression
scale widely used to self-report the presence and persistence of depressive symptoms. Each
item asks about the frequency of depressive symptoms during the past week. The CESD
score ranges from 0 to 60, with higher scores indicating more depression. A score of 16 or
above is considered to be evidence of clinically significant depression.

Caregiving Intensity Measures

To assess the intensity of the care-recipient’s disability and caregiver’s level of assistance,
questions were fielded regarding assistance provided for five ADLs: bathing, eating,
toileting, transferring, and dressing [47]. A higher number of ADL tasks assisted with
indicates a more heavy-duty caregiving responsibility. The HCC predictive model is based
on diagnoses reported on health insurance claims. This model was used to rank potential GC
patients with regard to their risk for using health services heavily during the coming year;
placement in the upper quartile of risk was necessary to participate in the GC study [42]. For
the purpose of this analysis, HCC ranking, a case mix measure, is used as a proxy for care-
recipient medical complexity, and is indicative of potential challenges of assisting with
coordination of care given that a higher score indicates greater risk of health-care utilization.

Time Spent Caregiving

Hours spent caregiving in a typical week was ascertained by asking the caregiver, “On
average, how many hours do you spend helping [PATIENT] in a typical week?” The
measure of hours spent care giving reflects both the amount of time spent on caregiving and
the amount of time available to spend on caregiving, and therefore may not accurately
reflect the intensity of the caregiving situation, given variability among caregivers in
discretionary time (e.g., employment).
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Employed and unemployed caregivers in the sample were compared at baseline on
sociodemographic and caregiving situation variables (see Table 1). Statistical significance
was ascertained using Fisher’s exact test for categorical variables and the unpaired Student’s
t test for continuous variables. Overall productivity loss across the entire working caregiver
sample was calculated using the formulas described above.

We assessed the construct validity of the WPAI: CG to measure the impact of caregiving on
work productivity by providing evidence of convergent and known-group validity. Evidence
of convergent validity is provided by significant and strong correlations between the new
measure being developed and existing measures [48]. Previous validation studies of the
WPAI have shown productivity loss to be correlated with health problem severity and
quality of life [30,32,35,37,43,49]. Therefore, we hypothesized that the WPAI:CG would be
highly correlated with: 1) intensity of care giving (measured by number of ADL tasks for
which the caregiver provides assistance); 2) time spent care giving (measured by hours of
care provided in a typical week); 3) degree of patient medical complexity (measured by
level of HCC score); 4) caregiver depression (CESD); and 5) strain (CSI). Because of the
ordinal scale used in the WPAI, nonparametric tests of association were used. The strength
of associations between continuous variables (CESD/CSI/hours of care) and productivity
was measured using Spearman rank correlations. Significance of the correlation coefficient
was determined by using Student’s t tests. Cuzick’s nonparametric test for trend was used to
compare productivity loss across ordered groups (ADL tasks/HCC level). We hypothesized
that these correlations and trends would also be present for general activity impairment.

Evidence of “known-group validity” is provided by significant differences in mean scores
across independent samples predicted to score high and low on a trait [48]. Previous
research indicates that caregivers who coreside with the person for whom they care are more
likely to be impacted by caregiving at work [7], that female caregivers are more likely to be
impacted than male caregivers [11,12,14], and that low-income caregivers are more likely to
be impacted than high-income caregivers [8,10]. We used Wilcoxon rank-sum tests to test
for differences in productivity loss across these groups.

Three hundred eight caregivers of medically complex older adults were recruited and
interviewed between February 2006 and June 2006 by a professional survey company.

Caregiver Characteristics: Employed and Nonemployed

The caregiver study sample is described by employment status in Table 1. Slightly less than
half of these caregivers were employed (41%) either part-time or full-time in the previous 7
days. Employed caregivers were on average younger, more educated, more likely to have
young children in the household, and on average spent less time engaged in caregiving tasks
than nonemployed caregivers. Observed differences were at least partially explained by the
fact that the majority of the employed caregiver samples (70%) were adult children of care-
recipients, while the majority of the nonemployed caregiver sample was spouses (66%).
However, the care-recipients of the employed caregivers did not differ significantly from the
care-recipients of the non-employed caregivers in disability (0.9 ADL limitations for
recipients of employed caregivers; 1.1 ADL limitations for recipients of nonemployed
caregivers), or in risk of heavy utilization of health care (HCC scores of 2.15 for recipients
of employed caregivers; 2.41 for recipients of nonemployed caregivers). Thus, despite
caring for a similarly disabled care-recipient population, employed caregivers provided
fewer hours of help and were more likely to receive additional help from family and friends
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than nonemployed caregivers, but were not more likely to engage paid help than
nonemployed caregivers.

Construct Validity of WPAI:CG

To assess the construct validity of the WPAI:CG to measure the impact of caregiving on
work and regular activity productivity, we examined evidence of convergent validity
between the WPAI:CG (work loss and regular activity loss) and existing measures of 1)
caregiver depression; 2) caregiver strain; 3) number of assisted ADL tasks; 4) hours spent
caregiving; and 5) HCC score (see Table 2). Using Spearman rank correlation, both work
productivity loss and regular activity productivity loss were positively correlated with
depression, strain, and hours spent caregiving. Student’s t tests of the null hypothesis that
productivity loss is independent from depression, strain, or hours spent caregiving were
significant (P < 0.001) for all six correlation coefficients. Cuzick’s nonparametric test for
trends was used to compare productivity loss across HCC quartile and number of assisted
ADL tasks. We found that there was a significant upward trend in productivity loss as HCC
quartile increased, and likewise, as the number of ADL tasks assisted with increased. Figure
1 illustrates that caregivers with the greatest impairment in work and regular activity
productivity assisted care-recipients with the highest risk of future utilization of health care.

To further assess the construct validity of the WPAI:CG, we examined evidence of known-
group validity across the sample (see Table 3). Previous research indicates coresiding
caregivers have more impairment at work and in regular activities than caregivers who do
not live with the person they care for [7]. Our findings were consistent in showing
coresiding caregivers to have greater work productivity loss than non—coresiding caregivers
(25.2 vs. 15.0; P < 0.01). Coresidence was associated with a higher likelihood of missing
work (32% of coresiding caregiver vs. 18% of non—coresiding caregiver; P < 0.05), but non—
coresiding caregivers who missed any work time missed more overall work time (8 hours
for non—coresiding caregiver vs. 5 hours for coresiding caregiver; P < 0.05; see Fig. 2). We
did not detect significant differences in impairment between female- and male-employed
caregivers (see Table 3), although the sample size of employed male caregivers (N = 36)
may limit inferences that can be made from these data. Although we did not observe
significant differences in work productivity loss by income sufficiency, regular activity
productivity loss was significantly higher among caregivers who reported not having enough
money to make ends meet at the end of the month (P < 0.05).

Impact of Caregiving on Productivity

Across the entire employed caregiver sample, there was a 4.9% [standard deviation (SD):
14.3] loss in work time [1.5 (SD: 3.4) hours in previous week] due to caregiving-related
absenteeism. Seventy-five percent of caregivers reported no missed work time due to
caregiving in the previous week, although 25.0% reported missing an average of 6.1 (SD:
4.4) hours of work in the previous week due to caregiving. Across the entire employed
caregiving sample, the productivity loss while at work was 18.5% (SD: 25.5). The
combination of missing 4.9% of work time and being only 81.5% productive while at work
resulted in a total impact of 20.1% (SD: 26.8) work productivity loss due to caregiving.

Caregiving-related impacts also were evident for productivity in the non-work setting. Both
employed and nonemployed caregivers reported an average of 27.2% (SD: 30.3) impairment
in usual activities due to caregiving (see Table 3).
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Discussion

Results of this study indicate that the WPAI: CG is a valid tool to assess the impact of
informal caregiving for chronically ill older adults on work productivity. The WPAI has
been validated for use with at least eight chronic illnesses [28,30-32,34-37,50] and has been
shown to be highly correlated with disease severity in each of the validation studies
(correlations ranging from 0.3-0.7) [43]. Although the “severity” of caregiving is difficult to
measure given its complexity and the diversity of experiences across emotional, physical,
and financial dimensions, we examined several measures that broadly reflect the intensity of
caregiving, all of which were highly associated with the WPAI:CG measure. When using the
patient’s HCC score as a proxy for medical complexity, the WPAI:CG indicated that
productivity loss increased in a stepwise manner along with anticipated levels of health
services. A similar strong relationship was seen between WPAI:CG and number of ADL
tasks with which caregivers assisted. Another proxy for intensity of caregiving is whether
the caregiver coresides with their care-recipient. Caregivers who live with the person they
care for are generally engaged in more caregiving tasks than caregivers who live separately
from their care-recipient [7]. In our sample, coresidence with ones’ care-recipient was
associated with greater productivity loss due to caregiving. Previous validation studies of the
WPAI have also shown positive correlations between the WPAI and health-related quality-
of-life measures, although the relationship has consistently been weaker than the
relationship between WPAI and disease severity [35,43,49]. The CSI, which measures the
subjective burden of care provision, showed significant correlations with both work and
regular activity productivity loss. Similarly, we showed moderate correlations between work
productivity loss and depression (measured by the CESD).

Providing informal care to a disabled older adult was found to be associated with a 20%
decrease in work productivity and a 27% decrease in regular activity productivity each week
in this sample of caregivers of medically complex older adults. Assessing work productivity
loss due to caregiving with the WPAI:CG allows employers and researchers to understand
the relative impact of caregiving in relation to other chronic health conditions. Regular
activity productivity loss reported in this study is comparable to the 29.9% decrease that was
found in a study of partners of Alzheimer’s patients, using the WPAI to assess the impact of
care-recipient’s mood and mental state on regular activity productivity in the caregiver [38].
This 20% work productivity loss is also comparable to the impairment some chronic
diseases have on work productivity. Using the WPAI, previous studies have found that
gastroesophageal reflux disease reduces work productivity by 23% and regular activity
productivity by 30% [35]. Similarly, irritable bowel syndrome has been shown to reduce
work productivity by 21% and regular activity by 27%, and to correlate with symptom
severity and health-related quality of life [50].

Several limitations should be noted. Although the study sample of both caregivers and care-
recipients are well defined and representative of the caregiving dyads of medically complex
older adults, the sample was not large or geographically diverse. We also could not assess
the responsiveness of the survey in its ascertainment of change in caregiver work
productivity over time. Before this measure is adopted in future studies, research will be
needed to determine whether the measure responds to successful intervention. Furthermore,
the patients and caregivers enrolled in the study had to be willing to be randomized into the
GC study. Little is known about the 14% of caregivers of randomized patients who refused
to participate. Despite these limitations, our results are consistent with data from surveys of
employers nationally. In a recent survey of employees in several companies, 60% of
respondents reported a high-to-moderate degree of productivity loss as a result of workday
interruptions caused by caregiving [25].
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The WPAI:CG possesses several advantages relative to other measures which have been
used to study caregiving-related work productivity loss. The WPAI:CG measure of
productivity loss accounts for both hours lost due to being absent from work (absenteeism)
and the impact of caregiving on overall work productivity while at work (presenteeism).
Together, these two measures provide a more complete picture of the impact of caregiving
on productivity than measures that exclusively ascertain hours lost from work. The
WPAI:CG further advances the field by measuring the direct impact of caring for a
chronically ill older adult on productivity. A previous study using the WLQ examined the
secondary effects of caregiver’s mood and emotional state on productivity [20] which limits
the inferences that can be made about caregiving alone. By directly measuring the effect of
caregiving, the measure takes into account many aspects of caregiving, which may include
financial concerns, conflict with other family members, and time spent managing health-care
services, as well as the care-recipient’s illness and emotional state. The WPAI:CG therefore
provides a more accurate representation of productivity loss measurement by asking
individuals to directly assess how caregiving for a chronically ill older adult has affected
their productivity.

Conclusion

The results indicate a high convergent validity of the WPAI:CG questionnaire. This measure
could facilitate research on the cost-effectiveness of workplace caregiver interventions, and
provide employers and policy experts with a more accurate and comprehensive estimate of
the costs to employers and society associated with informal caregiving.
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Figure 1.

Care-recipient’s hierarchical condition categories (HCC) score was strongly associated with
caregiver work productivity loss (P < 0.05) and regular activity productivity loss (P < 0.01).
This figure illustrates the dose-response relationship between HCC and productivity loss.
Caregivers to the most medically complex recipients (as measured by HCC score) were less
than 75% productive at work and in their regular activities. Caregiver impairment and 95%
confidence interval versus risk of heavy utilization based on hierarchical condition category
score in quartiles.
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Figure 2.

Coresiding with the care-recipient was associated with a higher likelihood of missing work
for working caregivers (CG; 32% of coresiding CG vs. 18% of non—coresiding CG; P <
0.05). However, non—coresiding caregivers who missed any work time, missed more overall
work time (8 hours. for non—coresiding CG vs. 5 hours. for coresiding CG; P < 0.05). This
pattern suggests that while coresiding caregivers show more overall work productivity loss,
the quantity of time missed from work is less than similar non—coresiding caregivers.
Caregiving-related work productivity impact and 95% confidence intervals in coresiding
caregivers versus non—coresiding caregivers.
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Baseline caregiver (CG) characteristics by employment status

Page 13

Employed (n = 125)
percentage/Mean (SD)

Nonemployed (n = 183)
percentage/Mean (SD)

Total (n = 308)
percentage/Mean (SD)

AgeJr

Female
Married®

Adult child cGT
Spousal caf

At least one child lives in CG household'

CG receives additional help from family and friends™

CG receives additional paid help

CG has at least a high school education™

CG reports not enough money to make ends meet
CG helps patient dainJr

Average hours of assistance per week

Avg. number of ADL tasks CG assists with

Avg. number of IADL tasks CG assists with
Care-Recipient HCC score

Baseline CG Depression (CESD)

Baseline CG Strain (CSI)

53.4 (12.0)

71.2%
56.8%

70.4%
16.8%
27.2%
57.6%

8.8%
97.6%

9.6%
44.8%

16.6 (18.6)

0.9 (15)
2.8(L9)
2.15 (1.32)
6.3 (6.8)
75(5.7)

67.5 (14.1)

71.6%
71.6%

26.8%
66.0%
11.5%
42.1%

7.7%
78.1%

12.0%
72.71%

30.0 (30.0)

1.1(L5)
3.0(2.1)
2.41 (1.28)
75(7)
7.1(6.0)

61.8 (15.1)

71.4%
68.5%

44.5%
46.1%
17.9%
48.4%

8.1%
86.0%

11.0%
61.4%

24.7 (26.8)

1.0 (L5)
29(2)
2.31 (2.16)
7.1(6.9)
7.3(5.9)

*
P <0.01;

TP <0.001.

ADL, activities of daily living; CESD, Center for Epidemiological Studies Depression Index; CSI, Caregiver Strain Index; HCC, hierarchical

condition category; IADL, instrumental activities of daily living; SD, standard deviation.
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Association between WPAI-CG and measures of caregiving intensity and health-related quality of life

measures

Table 2

Page 14

Work productivity loss (n = 123)

Regular activity productivity loss (n = 308)

Caregiver strain (CSI score)
Depression (CESD score)
Number of hours spent caregiving in typical week

Number of ADL tasks

HCC quartile

r=0.45 (P < 0.001)
r=0.30 (P < 0.001)
r=0.32 (P < 0.001)
7=2.18 (P = 0.029)
7=2.21 (P =0.027)

r=0.55 (P <0.001)
r=0.31 (P < 0.001)
r=0.39 (P < 0.001)
7=561 (P <0.001)
2=2.39 (P =0.017)

r = Spearman rank correlation rho (P-value).

z = Cuzick’s nonparametric test for trend (P-value).

ADL, activities of daily living; CESD, Center for Epidemiological Studies Depression Index; CSI, Caregiver Strain Index; HCC, hierarchical

condition category.
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