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The objective of this study was to identify characteristics of informal caregivers, caregiving, and the
people with multiple sclerosis (MS) receiving assistance that are associated with reduced caregiver
employment. Data were collected during telephone interviews with 530 MS caregivers, including 215
employed caregivers, with these survey data analyzed using logistic regression. Poorer cognitive ability
by the care recipient to make decisions about daily tasks and more caregiving hours per week predict-
ed reduced caregiver employment. Better physical health domains of caregiver quality of life were asso-
ciated with significantly lower odds of reduced employment. Health professionals treating informal
caregivers, as well as those treating people with MS, need to be aware of respite, support, and inter-
vention programs available to MS caregivers and refer them to these programs, which could reduce the
negative impact of caregiving on employment. Int ] MS Care. 2013;15:203-210.

bout 30% of people with multiple sclerosis
A(MS) require assistance at home, with 80% of

that support provided by informal (or family)
caregivers.! Support from informal caregivers enables
people with MS to remain in their homes as their
dependence becomes more permanent and their need
for personal assistance increases.” Informal caregivers
provide a range of services to people with MS, including
personal care and assistance with homemaking, mobility,
transportation, and recreation.’ A review of the literature
found no studies identifying characteristics associated
with reduced employment among MS caregivers. The
objective of this study was to identify characteristics
of caregivers, caregiving, and people with MS receiv-
ing assistance that are associated with reduced caregiver
employment.
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Previous caregiver studies found that helping family
members cope with the impact of aging or other chronic
illnesses on daily life can have a negative impact on care-
giver employment.*> A 2009 national survey of a sample
of 1480 informal caregivers assisting people with a range
of chronic conditions found that the proportion of care-
givers reporting they were employed declined as the level
of caregiving burden increased.’ Previous studies indicat-
ed that caregiving responsibilities frequently interfered
with employment, forcing a reduction in hours worked,
change in work schedules, refusal of promotions, or the
need for a leave of absence.® Characteristics of elderly
care recipients linked to reduced caregiver employment
are dependence in activities of daily living and instru-
mental activities of daily living, dementia, and behav-
ioral problems.*?

Methods

The sample for our survey of informal caregivers
was recruited from the Registry of the North American
Research Committee on Multiple Sclerosis (NAR-
COMY) project. The objective of our survey was to
learn more about the experiences of informal caregiv-
ers assisting people with MS who had greater physical
dependency. The NARCOMS Registry contains infor-
mation for 35,000 people with MS at least 18 years of
age who volunteered to participate in data collection and
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other research projects.” Registry participants are assured
confidentiality and that their names will not be disclosed
to anyone without the participant’s written permission.

Sample Selection

We developed a sample of 530 caregivers by contact-
ing people with MS participating in the NARCOMS
Registry who were more dependent, with dependence
measured using the Patient-Determined Disease Steps
(PDDS). The PDDS, a self-assessment of mobility, is
scored from 0 (normal) to 8 (bedridden).® The PDDS
is a surrogate for the physician-administered Expanded
Disability Status Scale (EDSS), recognized as the gold
standard for measuring physical disability and neuro-
logic impairment in people with MS.” PDDS scores
are strongly linked with the EDSS, indicating that the
PDDS is a good measure of MS-related impairment.’
We contacted people with MS who needed a cane to
walk 25 feet (PDDS = 5), required bilateral support
(PDDS = 6), primarily used a wheelchair or scooter
(PDDS = 7), or were bedridden (PDDS = 8). We iden-
tified 4943 Registry participants with MS to receive
a recruitment letter. This letter stated that we wanted
to interview “the person who provides the majority of
informal or unpaid care to you to help you cope with
the effects of MS on your daily life.” The letter requested
that the person with MS ask their caregiver to call a
toll-free number to complete the computer-assisted tele-
phone interview.

Survey Process

The survey was administered by the Public Policy
Research Institute at Texas A&M University. The study
was approved by the Office of Regulatory Compliance
at Mississippi State University in June 2006 and by the
Office of Research Compliance at Texas A&M Univer-
sity in July 2006. About 1000 recruitment letters per
week were mailed in September 2006, for a total initial
mailing of 4071 letters. By December 2006, we com-
pleted interviews with 432 MS caregivers. Additional
recruitment letters were mailed in January 2007 to 872
people with MS not included in the September 2006
mailings. When the survey ended in March 2007, we
had completed 530 interviews with MS caregivers.

The study protocol ended the survey when no care-
givers called to complete the interview for 2 weeks.
NARCOMS has institutional review board approval
to inform Registry participants about opportunities
to participate in additional studies, with the decision
to participate left to each individual without any pres-

sure. NARCOMS typically does not send reminders to
participate in a study to Registry participants receiving
a recruitment letter. All respondents invited to partici-
pate in our study received only one recruitment letter.
Calculation of a participation rate is difficult because we
do not know how many people with MS receiving the
recruitment letter had an informal caregiver. About 25%
of people with MS have an informal caregiver,®

estimated 1235 of the 4943 people with MS receiving

or an

our recruitment letters. Assuming 1235 informal care-
givers, 530 completed interviews yields a 43% caregiver
participation rate.

Caregiver Interview Questionnaire

The survey recorded caregiver assessments of MS
disease and symptom characteristics, the impact MS had
on the care recipient, the care needs of the person with
MS, the caregiver’s relationship to the person with MS,
demographic information about the person with MS
and the caregiver, and how assisting the person with
MS affected the caregiver. The interview lasted about 35
minutes (median, 36.8 minutes).

Health Status and MS Symptoms

Interviewers asked caregivers to assess the current
overall health of the person with MS, adapting a ques-
tion from the 8-item Short Form Health Status Survey
(SE-8).'° Survey questions on cognitive decision making
and activities of daily living (ADLs) were adapted from
the “Minimum Data Set (MDS) for Nursing Home
Resident Assessment and Care Screening.”! These MDS
questions assessing ADLs and cognitive status have been
included in a validated tool to measure physical depen-
dence and cognitive function in people living in the
community.'>"

The interviewer asked caregivers about the ability of
the person with MS to make everyday decisions about
daily tasks, such as scheduling activities and organizing
and planning daily activities. Four possible responses
for the decision-making ability of the person with MS
were provided: 1) independent decision making, defined
by the interviewer as “daily decisions are appropriate,
consistent, reasonable, and organized”; 2) modified
independence in decision making, defined as “daily deci-
sions are typically appropriate and reasonable in familiar
situations but [the person with MS] faces difficulty
when faced with new tasks or situations”; 3) moderately
impaired decision making, defined as “decisions are poor
and [the person with MS] requires supervision in plan-
ning, organizing, and performing daily routines”; and
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4) severely impaired decision making, defined as “deci-
sion making is severely impaired and [the person with
MS] typically does not make decisions about day to day
activities.”

ADL responses from the caregiver were used to
develop an ADL Short Scale to measure the functional
dependence of the person with MS.!* The ADL Short
Scale includes four items: personal hygiene, toilet use,
locomotion, and eating. Each ADL is scored on a scale
of 0 to 4, with 0 indicating “independent (no assistance
needed)” in the performance of the ADL, 1 indicating
“supervision needed,” 2 indicating “limited assistance,”
3 indicating “extensive assistance,” and 4 indicating
“complete assistance/total dependence.” The score on
the ADL Short Scale for each person with MS can range
from 0 to 16.

Caregiving

The interviewer asked caregivers to provide the aver-
age number of hours they spent each week assisting the
person with MS to cope with the impact of MS on daily
life. Interviewers asked the caregivers if paid caregivers
or other unpaid caregivers also helped the person with
MS cope with the impact of MS. Interviewers read a list
of statements assessing a range of feelings that caregivers
may have experienced when assisting the person with
MS, including “caregiving is burdensome,” “caregiv-
ing is emotionally draining,” and “caregiving strained
or threatened the caregiver/care recipient relationship.”
These caregiver feelings were measured using a 5-point
Likert item, with possible responses of none of the time,
once in a while, some of the time, most of the time, and
all of the time. The caregivers were asked if they needed
or would have benefited from treatment from a mental
health professional in the previous 12 months.

Health-Related Quality of Life

The interview included the SF-8, which is designed
to provide a health-related quality of life (HRQOL)
profile, to assess the HRQOL of the caregiver, not the
person with MS. The SF-8 HRQOL profile consists of
eight items and includes a Physical Component Sum-
mary and a Mental Component Summary, which are
positively scored with higher scores indicating better
health-related status.'®" Previous studies documented
the validity of the SF-8 in the United States,'* and the
SF-8 meets standard evaluation criteria for content,
construct, and criterion-related validity.”” We included
the Mental Component Summary as a measure of the
mental health status of the caregiver and the Physical

Employment and MS Informal Caregivers

Component Summary as a measure of caregiver physical

health.

Statistical Methods

Of the 530 caregivers in our survey, 31.5% of
caregivers were employed full time and 10.6% were
employed part time at the time of the interview. Inter-
viewers asked these 223 employed caregivers if providing
assistance to the person with MS caused them to reduce
the amount of time worked in the last 12 months, with
42% responding that they had reduced their employ-
ment. Because the study utilized a dichotomous depen-
dent variable (a reduction in caregiver employment,
coded as 0 = no; 1 = yes), we developed a logistic regres-
sion model. The initial regression model included 22
independent variables developed from survey response
data. Of the 223 caregivers reporting employment, 215
caregivers provided data for all 22 independent variables
and were included in the analyses. Table 1 presents
these independent variables and describes how they were
coded.

Table 2 presents key characteristics of the people
with MS receiving assistance and Table 3 presents key
characteristics of the employed caregivers included in
our regression analyses. Our regression model included
a range of independent variables we theorized might be
associated with a reduction in caregiver employment.
For example, we wanted to learn whether characteris-
tics of the person with MS (such as level of dependence
measured by the ADL Short Scale or cognitive abil-
ity to make decisions about daily tasks) and MS-related
symptoms (for example, whether MS symptoms were
worse than 1 year earlier) were associated with care-
giver employment. We also wanted to learn whether
any demographic characteristics of the caregiver or care
recipient, aspects of caregiving (such as the amount of
time spent assisting the person with MS), or feelings
about caregiving (for example, whether caregiving was
emotionally draining) were associated with any reduc-
tion in employment.

We utilized the stepwise selection procedure to
reduce the number of independent variables in the initial
regression model, eliminating the least significant vari-
ables. Stepwise selection has the advantage of produc-
ing a small, readily interpretable model, containing the
most important predictor variables.'® Stepwise selection
methods are among the most widely used in medical
applications.'” The stepwise selection method excluded
19 independent variables from our initial regression
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Table 1. Independent variables used in analyses of reduced employment among

MS caregivers

Independent variable

Description/coding of independent variable

Characteristics of the person with M$
Current overall health

Current MS symptoms worse than 1
year earlier

ADL Short Scale

Cognitive skills for daily decision
making

Gender
Age
Family income

1 = excellent; 2 = very good; 3 = good; 4 = fair; 5 = poor
0=no; T=yes

Scale consists of 4 ADLs: walking in residence, eating, toilet use, and personal hygiene.
Each ADL can receive a score of 0 through 4 using survey responses. ADL Short Scale
scores can range from 0 to 16.

0 = independent; 1 = modified independence; 2 = moderately impaired; 3 = severely
impaired

1 = male; 2 = female

Age, using date of birth and date of interview

1=<$25,000; 2 = $25,000-49,000; 3 = $50,000-74,999; 4 = $75,000-99,999;
5=2>$100,000

Characteristics of the caregiver
Spouse of person with MS
Gender
Age
Education

Duration of caregiving

Hours per week caregiver assists person
with MS

Current overall health
Physical Component Summary (SF-8)

Mental Component Summary (SF-8)
Caregiving is burdensome
Caregiving is emotionally draining
Caregiving is physically draining
Caregiver perceived the need for
mental health counseling

Other unpaid caregiver
Paid caregiver

0=no0; 1 =yes
1 = male; 2 = female
Age, using date of birth and date of interview

1 =11th grade or less; 2 = high school or GED; 3 = trade or technical school;
4 = some college; 5 = bachelor’s degree; 6 = graduate degree

Date of interview and date caregiving began
1=<1;,2=1-5;3=6-10,4=11-15; 5=16-20; 6 =>20

1 = excellent; 2 = very good; 3 = good; 4 = fair; 5 = poor

Scores ranged from 28 to 65 (higher scores indicate better physical health-related quality
of life)

Scores ranged from 16 to 62 (higher scores indicate better mental health-related quality
of life)

1 = none of the time; 2 = once in a while; 3 = some of the time; 4 = most of the time;
5 = all of the time

1 = none of the time; 2 = once in a while; 3 = some of the time; 4 = most of the time;
5 = all of the time

1 = none of the time; 2 = once in a while; 3 = some of the time; 4 = most of the time;
5 =all of the time

0=no; 1 =yes

0=no; 1 =yes
0=no; 1 =yes

Abbreviations: ADL, activity of daily living; GED, general equivalency diploma; MS, multiple sclerosis; SF-8, 8-item Short Form Health Sta-

tus Survey.

model. Table 4 presents the three characteristics of the
caregivers, caregiving, and the person with MS receiving
assistance that were significantly associated with care-
giver employment at the level of o = .05.

Results

Poorer cognitive skills to make decisions about daily
tasks exhibited by the care recipient were significantly
linked to reduced caregiver employment, with a one-

category decline in these cognitive skills (for example,
from modified independence to moderately impaired)
increasing the odds of reduced caregiver employment
by 79.6%. The number of hours per week assisting
the person with MS cope with the impact of the dis-
ease on daily life also was significantly associated with
caregiver employment, with more hours of caregiving

linked to greater odds of reduced employment. A one-
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Table 2. Characteristics of the people with MS
receiving assistance (N = 215)

Caregiver
Survey characteristic response
Demographics
Female, % 62.4
Age (at time of survey), y
Mean (SD) 54.8 (8.1)
Minimum 28.6
Maximum 77.5
Family income, %
<$25,000 40.9
$25,000-49,999 26.8
$50,000-74,999 17.4
$75,000-99,999 6.6
>$100,000 8.5
Caregiver is spouse of person with MS, % 84.0
Health and MS characteristics
Overall health, %
Excellent 6.1
Very good 22.1
Good 31.0
Fair 24.9
Poor 16.0
Current MS symptoms worse than 1 year 62.9
earlier, %
ADL Short Scale, %
Independent (summed ADL scores = 0) 25.8
Supervision required (summed ADL scores 26.3
=1-4)
Limited assistance required (summed ADL 20.2
scores = 5-8)
Extensive assistance required (summed ADL 15.5
scores = 9-12)
Total dependence (summed ADL scores 12.2
=13-16)
Cogpnitive skills for daily decision making, %
Independent (daily decisions appropriate) 44.6
Modified independence (some difficulty with 324
new tasks or situations)
Moderately impaired (decisions poor/ 18.3

supervision required)

Severely impaired (rarely/never makes decisions) 4.7

Abbreviations: ADL, activity of daily living; MS, multiple sclerosis.

unit increase in the reported number of hours per week
assisting the person with MS (for example, an increase
in the number of hours from “6 to 10 hours per week”
to “11 to 15 hours per week”) increased the odds of the
caregiver reporting reduced employment by 48.6%. In

Employment and MS Informal Caregivers

contrast, a one-unit increase in the caregiver’s Physi-
cal Component Summary of the SF-8 (better physical
health) decreased the odds of reduced caregiver employ-
ment by 9.3%. A five-unit increase in the physical health
domain for the caregiver decreased the odds of the care-
giver reporting reduced employment by 38.8%.

Discussion

Helping family members cope with chronic illness
or the effects of aging on daily life can have a negative
impact on caregiver employment, forcing a reduction
in hours worked, change in work schedules, refusal of
promotions, or the need for a leave of absence.”® How-
ever, a review of the literature found no studies identify-
ing characteristics associated with reduced employment
among informal caregivers assisting people with MS.
The objective of our study was to identify characteristics
of informal caregivers, caregiving, and people with MS
receiving assistance associated with reduced caregiver
employment.

Cognitive Skills

The care recipient’s cognitive ability to make deci-
sions about daily tasks was significantly linked to
caregiver employment, with cognitive dysfunction
predicting reduced caregiver employment. Cognitive
impairment affects up to 65% of people with MS and

can occur in early stages of the disease,'®"

even among
those without physical disability.”® Cognitive impair-
ment among people with MS can disrupt social rela-
tionships and family life, with more frequent divorce
compared to MS patients without cognitive disability
but with similar levels of physical disability.*' Cognitive
dysfunction interferes with the ability of the person with
MS to perform day-to-day life activities, work, drive,
and travel independently, resulting in a loss of mobility
and independence.”"** Cognitively impaired people with
MS are more likely to need assistance with personal care,
managing the household, and the performance of ADLs
than healthy controls.”!

Given the association between cognitive dysfunction
exhibited by the care recipient and caregiver employ-
ment, reducing cognitive difficulties in people with
MS could help offset the negative impact of this MS-
related condition on caregiver employment. Available
approaches to treat MS-related cognitive dysfunction
include pharmacologic and behavioral methods.?*
An earlier study found beneficial effects with pharma-
cologic treatment of cognitive impairment in MS.?
Another study indicates that cognitive rehabilitation
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Table 3. Characteristics of MS caregivers (N = 215)

Caregiver Caregiver
Survey characteristic response Survey characteristic response
Demographics Caregiving
Male, % 53.1 Duration of caregiving
Age (at time of survey), y Mean (SD), y 11.5(7.6)

Mean (SD) 53.2(10.1) Minimum, mo 2

Minimum 223 Maximum, y 41.1

Maximum 72.6 Hours per week caregiver assists person

i 0,
Education, % with MS, %

11th grade or less 0.5 :15 1(3):

High school or GED 1.7 - '

) 6-10 13.6

Trade or technical school 6.6 1115 13.6

Some college 29.1 16-20 18.3

Bachelor's degree 30.5 520 40'9

Graduate degree 21.6 Other unpaid caregiver, % 47.0
Reduced employment due to caregiving 41.7 Paid careqiver. % 46.0
responsibilities, % . g o '

Caregiving is burdensome, %
Health None of the time 20.2
Overall health, % Once in a while 18.3

Excellent 305 Some of the time 41.8

Very good 30.1 Most of the time 1.3

Good 29.6 All of the time 8.5

Fair 8.0 Caregiving is emotionally draining, %

Poor 1.9 None of the time 12.2
Caregiver perceived the need for mental health 333 Once in a while 15.5
counseling, % Some of the time 39.0
Physical Component Summary of the SF-8 Most of the time 18.8

Mean (SD) S15(7.1) Al of the time 14.6

Minimum 27.6 Caregiving is physically draining, %

Maximum 65.0 None of the time 16.4
Mental Component Summary of the SF-8 Once in a while 14.1

Mean (SD) 49.6 (8.7) Some of the time 36.6

Minimum 16.0 Most of the time 19.3

Maximum 61.7 All of the time 13.6

Abbreviations: GED, general equivalency diploma; MS, multiple sclerosis; SF-8, 8-item Short Form Health Status Survey.

programs and enhancement strategies may be beneficial
in combating cognitive decline in people with MS.*
Assistive technologies, cognitive aids, personal digital
assistants, and exercise training may help improve daily
function and manage cognitive impairment in people
with MS.20%

Interventions to support informal caregivers assisting
people with dementia or stroke could be adapted for
caregivers assisting people with MS who have cognitive

difficulties. For example, the program “Resources for
Enhancing Alzheimer’s Caregiver Health (REACH)” is

a behavioral intervention for dementia caregivers that
includes education, support, and skills training.”® Care-
givers participating in the REACH intervention reported
significant reductions of burden, depression, and care-
giving frustrations, as well as increased social support.?®
The Transition Assistance Program (TAP), developed
for stroke caregivers, has three components: skill devel-
opment, education, and supportive problem solving.”
Participation in TAP was associated with decreased care-
giver strain and depression, with high rates of caregiver

satisfaction with the intervention.
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Table 4. Factors associated with reduced employment among MS caregivers

Odds ratio estimates

Significance
Independent variable Coefficient estimate  Point estimate 95% confidence interval (P value)
Cognitive skills for daily decision making 0.5858 1.796 1.192-2.708 .0051
(0.2093)
Hours per week caregiver assists person with MS 0.3958 1.486 1.133-1.947 .0042
(0.1381)
Physical Component Summary of the SF-8 -0.0981 0.907 0.846-0.971 .0054
(0.0353)

Abbreviations: MS, multiple sclerosis; SF-8, 8-item Short Form Health Status Survey.

Note: The standard error for each coefficient estimate is presented in
Caregiving

We found that longer hours providing assistance were
associated with reduced caregiver employment. Com-
munity health services, neurorchabilitation teams, and
social services can provide valuable support to people
with MS, enabling them to live as independently as pos-
sible.”® In addition, respite services can provide caregivers
with temporary relief and the opportunity to pursue
important activities.”’ Respite services include adult day
care, in-home respite, and institutional respite.” Howev-
er, a previous study found that only small proportions of
informal caregivers assisting people with MS used respite
services and many caregivers not using respite care
thought these services were needed, with low satisfaction
with health insurance coverage of respite care reported.’

Caregiver Physical Health

The caregiver’s physical health, as measured by the
Physical Component Summary of the SE-8, was signifi-
cantly linked to caregiver employment, with caregivers
experiencing better physical dimensions of health less
likely to report reduced employment. The physical,
emotional, and financial challenges experienced while
providing informal care can affect the caregiver’s health
and quality of life.?> Health professionals who treat
informal caregivers, as well as health professionals treat-
ing people with MS, need to be sensitive to the impact
that providing assistance has on the physical and mental
health of caregivers.

Physicians can have a positive impact on the caregiv-
ing experience by recognizing the caregiver’s physical,
psychological, and emotional needs, as well as develop-
ing an integrated plan for medical care in collaboration
with patients and their families.*” Patti et al.* noted that
health professionals need to be aware of support pro-
grams available to MS caregivers and refer caregivers to
these programs. Future studies are needed to identify the
types of assistance MS caregivers need at different points

parentheses.

along the duration of caregiving. Do informal caregivers
just beginning to assist people with MS have different
needs and require different types of support and educa-
tion than caregivers who have been providing assistance
for longer periods of time?

Study Limitations

Our survey sample of informal caregivers was
developed by contacting people with MS in the NAR-
COMS Registry. NARCOMS Registry participation is
voluntary, and the Registry is not a random sample of
people with MS, resulting in possible self-selection bias.
However, the Registry membership is large, including
about 10% of the American MS population. Registry
participants have similar age at onset of MS symptoms
and comparable demographic characteristics to people
with MS in the National Health Interview Survey and
the Slifka Study sample.?** A previous study found that
caregivers and people with MS receiving assistance dis-
agreed about the presence of cognitive symptoms in the
person with MS in more than one-quarter of caregiver/
care recipient pairs.*

* In this study, poorer cognitive ability by the care
recipient fo make decisions about daily tasks pre-
dicted reduced caregiver employment.

® Increased hours per week providing care also
predicted reduced caregiver employment.

* Interventions to support informal caregivers
assisting people with dementia or stroke could
be adapted for caregivers assisting people with
MS who have cognitive difficulties.

® Respite services can provide caregivers with tem-
porary relief from assisting the person with MS
and give them the opportunity to pursue impor-
tant activities.
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Conclusion

Physicians can have a positive impact on the caregiv-
ing experience by recognizing the caregiver’s physical,
psychological, and emotional needs, as well as develop-
ing an integrated plan for medical care in collaboration
with patients and their families.*? In addition, successful
intervention programs developed for caregivers assisting
people with dementia or stroke, such as REACH and
TAP, could be adapted for caregivers assisting people
with MS experiencing cognitive dysfunction. Health
professionals treating caregivers or people with MS need
to be aware of respite, support, and intervention pro-
grams available to MS caregivers and refer caregivers to
these programs, which could reduce the negative impact
of caregiving on employment. O
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