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With loss of mobility in Multiple Sclerosis (MS) comes increase in caregiver assistance, burden, stress, and depression. This 6-month
feasibility study used a pre-post design to test integration of a validated, behavioral, caregiving intervention into an ongoing MS
clinic. Because the program focused on caregivers, there were no additional services provided to the persons living with MS other
than usual medical care. Twenty-five MS caregivers received REACH VA (Resources for Enhancing All Caregivers’ Health in the
VA), a six-session behavior-focused intervention during two to three months designed to increase caregiver skills in managing their
own stress and burden and MS related issues and concerns, with a focus on mobility. Caregivers were assessed at baseline, three, and
six months. Caregivers’ expectations of the program were to receive education on MS, caregiving and stress management skills, and
support. The major benefits caregivers reported were understanding their loved one’s condition and how to better provide care. At six
months, caregivers reported statistically and clinically significant improvements in depressive symptoms and bother with challenging
MS behaviors. Persons with MS reported benefit for their caregivers and for themselves; 71% reported that their caregivers had
helped them with mobility and function. Study results suggest that the addition of the brief REACH caregiver intervention into an
MS clinic would benefit both caregivers and persons with MS. Although the intervention was six sessions over three months, benefit
persisted at six months, suggesting durability of effects. This trial is registered with ClinicalTrials.gov NCT02835677.

1. Introduction

It is estimated that around one million people in the United
States are living with Multiple Sclerosis (MS) [1]. Between 80%
and 90% of informal care for people with MS occurs in the
home, typically by a spouse who spends from 4 to 12 hours
per day caring for their loved one [2, 3]. MS caregivers report
greater stress-related symptoms and lower life satisfaction than
noncaregivers, have higher needs for mental health services,
and report a wide range of problems related to caregiving
[4, 5]. Caregiver burden in MS is a multidimensional response

to physical, psychological, emotional, social, and financial
stressors associated with caregiving, often leading to higher
risk of depression and lower quality of life [6].

Caregiving demands are related to physical, emotional,
and health status of the person with MS [7]. With loss of
mobility in MS comes increase in amount and type of caregiver
assistance needs, with concomitant increase in caregiver bur-
den, stress, and depression [8-11]. The more severe the symp-
toms, the higher the cost and burden on the caregiver [9, 12,
13]. Caregiver depression is associated with less perceived
social support, higher MS disease severity, and greater
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comorbidity for veterans [14]. Caregiver depression and lack
of social support contribute to quality of life decreases in per-
sons living with MS [14].

Providing caregivers with education, coping skills, prob-
lem solving, and support can increase quality of life for both
the caregiver and person with MS [15, 16]. Including caregiv-
ers in the treatment plan may help caregivers perform their
tasks while avoiding injury to themselves and the person with
MS [8]. This feasibility study tested the integration of a vali-
dated behavioral caregiving intervention into clinical practice
to provide services to caregivers of people with MS.

2. Materials and Methods

2.1. Overview. The study was a two-year feasibility pilot,
July 2016-June 2018 registered in https://clinicaltrials.
gov/ and funded through Small Projects in Rehabilitation
Research (SPiRE) of the Department of Veterans Affairs (VA)
Rehabilitation Research and Development Service. Eligible
participants were caregivers of ambulatory persons with
MS being treated by the Neurology Service at the Memphis
Veterans Affairs Medical Center (VAMC). Recruitment
occurred through the clinic via brochures and clinician
referrals. The study was conducted under the oversight of the
Memphis VAMC Institutional Review Board (IRB). Consent
was obtained during clinical visits or informed consent calls
for the caregiver and the person with MS, followed by baseline
data collection with each.

2.2. Intervention. REACH VA (Resources for Enhancing All
Caregivers Health in the VA) helps caregivers manage care
recipient behavioral concerns and their own stress [17-19].
The behavioral intervention is based on a stress/health process
model and focuses on information and skills to help caregivers
diminish, tolerate, or master situational demands [20, 21]. The
intervention is structured through a Program Coach Manual
that specifies activities to occur at each session to ensure that
the main caregiving risk areas (information on the disease
and its course, safety for the care recipient, caregiver health
and emotional well-being, social support, and management of
care recipient problem behaviors) are covered. It is targeted
through a brief Risk Assessment that identifies caregiving risk
areas for the dyad. The Risk Assessment [22] asks caregivers to
identify their specific concerns about frustrations, vigilance,
social support, physical, and emotional well-being, care
recipient safety issues, and number of and bother about care
recipient problem behaviors/concerns. The Risk Assessment
is used by the Program Coach to target information and skills
building to the caregiver’s greatest areas of need; component
scales are not summed for an overall risk score. The Risk
Assessment and the Caregiver Notebook were developed
with the assistance of national MS subject matter expert
clinicians, researchers, and MS caregivers. The MS Caregiver
Notebook has practical strategies in 15 chapters focused on
care recipient concerns (e.g., lifting and moving, pain) and 19
chapters focused on caregiver concerns (e.g., asking for help,
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challenging emotions) and provided practical strategies and
worksheets based on research and clinical practice. A caregiver
focuses on only those chapters that are related to the caregiving
risks experienced by that dyad, although the Notebook serves
as a resource for any future problems.

The intervention was delivered in six individual hour-long
sessions by telephone or in person during three months
(approximately every two weeks) by a trained and certified
masters-level Program Coach. The Program Coach taught
problem solving, and the Coach and caregiver identified prac-
tical, action-oriented behavioral strategies from the Caregiver
Notebook to address caregiving problems or care recipient
behaviors identified by the Risk Assessment. Each caregiver
developed at least two problem solving plans, one focused on
function/mobility of the person with MS and one on a problem
of the caregiver’s choosing (which could also target mobility).
The Program Coach provided training and skills building
around mood management/cognitive reframing (to think dif-
ferently about situations that cannot be changed), and stress
management (signal breath, stretching, guided imagery, pleas-
ant events). A physical therapist met once with the person with
MS and caregiver, following enrollment, to evaluate and create
a tailored home exercise program. This program was often the
basis for the function/mobility problem solving plan.

2.3. Data and Measures. Data collection occurred either
face to face or by telephone at baseline, end of intervention
(3 months), and at 6 months. Demographic data were
collected at baseline for the caregiver and the person with
MS. For the person with MS, baseline clinical data included
the Expanded Disability Status Scale (EDSS) [23], the physical
and psychological impact of MS on day-to-day life (MS Impact
Scale-29—MSIS-29) [24], which is positively correlated with
caregiver activities, and the Modified Fatigue Impact Scale
(MFIS) [25], which measures how fatigue impacts physical,
cognitive, and psychosocial functioning.

At 6 months, both caregiver and person with MS were
asked if they had benefited from the program and from its
components. Caregivers were asked to rank degree of benefit,
confidence, and ability to care for self and loved one, on a scale
from not at all (1) to extremely (5). The person with MS was
asked to rate benefit for self and caregiver using the same scale.
Caregivers and persons with MS were also asked qualitative
open-ended questions about what they were hoping to achieve,
usefulness of the intervention, and their experiences with the
program, focusing on satisfaction, benefit, and utility.

Data were collected for three primary caregiver well-being
outcomes: anxiety, depression, and burden. Anxiety was meas-
ured with the 7-item Generalized Anxiety Disorders Scale
(GAD-7) with sensitivity of 0.89 and specificity of 0.82 [26].
These items were scored from not at all (0) to nearly every day
(3), and higher total scores indicate more symptoms. The
9-item Patient Health Questionnaire (PHQ-9) assessed car-
egiver depression on a scale from not at all (0) to nearly every
day (3) with higher total scores indicating more symptoms
[27]. The PHQ is widely used in the VA and has a Cronbach’s
alpha of 0.86 [27]. Burden was measured by the 12-item Zarit
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FIGURE 1: Sampling and flow of participants.

Burden Interview (ZBI-12) [28], which has a Cronbach’s alpha
0f 0.85 [29]. These items were scored from never (0) to nearly
always (4), and higher total scores indicate more burden.

Caregiver outcomes relating to providing care to the per-
son with MS were also collected. For the Risk Assessment, the
subject matter experts identified a list of 27 MS-related poten-
tially challenging behaviors or concerns, such as falling or
tripping, muscle spasms or spasticity, chronic pain, or prob-
lems with decision making, confusion, or multiple tasks.
Caregivers were asked to report number of challenging MS
behaviors/concerns occurring in the past month and bother
with these reported behaviors. Other data included demo-
graphics, relationship to the person with MS, when caregiving
began, and, for the person with MS, demographics and type
and clinical severity of MS. Problem solving ratings were also
collected. As caregivers work on problem solving plans they
rate progress on a five-point scale from a lot worse to the same
to a lot better.

2.4. Data Analysis. For qualitative satisfaction and benefit data,
three reviewers used transcriptions of comments of caregivers
and persons with MS, to sort descriptions, concepts, and
central ideas into potential themes that occurred repeatedly
using the scrutiny techniques of repetitions and similarities
and differences [30]. Topics that occurred repeatedly were
linked to verbatim quotes [31]. Standards for reporting
qualitative research were followed in the conduct of the study
and reporting of results [32].

Primary outcomes were measured for caregivers at base-
line, three, and six months. Data analysis used repeated meas-
ures mixed effects linear models to analyze baseline and
post-intervention follow-up (3 month and 6 month) data.
Each outcome measure was treated as independent of the oth-
ers. P values <.05 were considered statistically significant.
Effect size was used to indicate clinical significance [33]. For
continuous variables, an effect size (Cohen’s d) of at least 0.2
SD improvement was considered clinically significant. Small

effect sizes begin at d = 0.2, which are common in behavioral
interventions [33]. Effect sizes are estimated as mean change
relative to estimated population standard deviation [33].

3. Results

3.1. Participants. There were 72 veterans in the MS clinic,
of whom 25 were ambulatory and had caregivers who were
interested in participating (Figure 1). Of the 25 caregivers, 72%
completed all six sessions. Those who completed six sessions
were about a decade older (M +SD, 58.2+10.9 vs. 46.0+15.8,
p =.038). Completers had higher burden scores than non-
completers (8.1+7.5 vs. 2.6+2.3, p=.010) and reported
more behaviors/concerns that caused them bother than non-
completers (7.4+5.8 vs. 2.9+2.9, p = .016).

As shown in Table 1, caregivers were mostly female, about
55 years old, and predominantly Black or White; none were
Hispanic. Most were married and were the spouse of the per-
son with MS. Average education was post high school. Fewer
than half were employed either full or part time; two-thirds
began providing care at the MS diagnosis, or at the emergence
of MS symptoms.

Also shown in Table 1, about three-quarters of the persons
with MS were male and about 56 years old; most were Black
or White; one was Hispanic. About 2/3 were married. Average
education was post-high school. Twelve percent were employed
full or part time, and about 2/3 made work changes since being
diagnosed with MS. Most were diagnosed with Relapsing
Remitting MS. Most had mild/moderate MS disability as
measured by the EDSS.

3.2. Expectations and Benefit. Caregivers hoped the program
would provide them with education on MS, caregiving and
stress management skills, and support. For example, one
caregiver wanted, “To understand the illness better, understand
the disease and how to cope with it, better deal with situations



TaBLE 1: Demographics of caregivers (n = 25) and persons with MS
(n=25).
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TaBLE 1: Continued.

Variable M+SD orn (%)
Caregiver
Sex, female 21(84)
Age, years 54.8+13.3
Race
White 10 (40)
Black 14 (56)
Asian/Pacific Islander 1(4)
Ethnicity, Hispanic/Latino 0
Marital status
Married/living as married 19 (76)
Single, never married 2(8)
Divorced 2(8)
Widowed 2(8)
Education, years 13.5+3.1
Employed, full-time or part-time 11 (44)
Military service 3(12)
Relationship to person living with MS
Spouse 17 (68)
Parent 3(12)
Sibling 3(12)
Child 2(8)
Point began providing care
Prior to MS diagnosis 6 (24)
As soon as person with MS diagnosed 7 (28)
with MS
When person with MS began displaying 9 (36)
MS symptoms
When person with MS could no longer 1(4)
care for self
When previous caregiver could no longer 1 (4)
care for Person with MS
Other 1(4)
Made work changes due to caregiving 6 (24)
Person with MS
Sex, male 19 (76)
Age, years 55.9+11.6
Race
White 12 (48)
Black 13 (52)
Ethnicity, Hispanic/Latino 1(4)
Marital status
Married/living as married 16 (64)
Single, never married 5(20)
Divorced 4 (16)
Education, years 14.4+2.0
Employed, full-time or part-time 3(12)
Made work changes since MS diagnosis 17 (68)
MS type
Relapsing Remitting MS 21 (84)
Primary-Progressive MS 2(8)
Secondary-Progressive MS 2(8)
EDSS
Mild (0-2.5) 12 (50)

Variable M+SD orn (%)
Moderate (3.0-5.5) 4(17)
Severe (=6.0) 8 (33)

Modified fatigue impact, total (0-84) 47.4%3.8
Physical (0-36) 229+1.7
Cognitive (0-40) 19.8+£2.0
Psychosocial (0-8) 4.6+0.5

MS impact, physical (0-100) 49.1+4.5

MS impact, psychological (0-100) 40.9+£5.6

TABLE 2: Benefits of participation reported by caregiver and person

with MS.
Benefit M+SD?*
Caregiver
Overall benefited from participating 43£12
Feel more confident as a caregiver 4209
Improve ability to care for self 40+1.0
Improve ability to care for person with MS 42+1.0
Improve ability to assist person with MS with 36415
mobility and exercise T
How often person with MS completed exercise/ 3.0+13
stretching plan at home R
How often caregiver completed exercise/stretching 28414
plan at home
Exercises helpful for mobility of person with MS 3.6+1.4
Better understand MS and its effects on person with 41412
MS T
Feel more confident in dealing with these effects 43+09
Better understand MS’s effects on caregiver 40+12
Feel more confident in dealing with these effects 4.3+0.8
Person with MS
Overall benefited from participating (self)
Caregiver benefited from participating 3.8+1.2

*Scale from 1 (not at all) to 5 (extremely).

that arise and things to watch and look for before or when
it happens.” A caregiver hoped for “Easier ways to help my
husband. The safest and most helpful, easiest, and relaxing ways
to help him... Less stressful.”

After the intervention, 96% of caregivers reported their
expectations were met. They reported the program had
improved their confidence and ability to care for their loved
ones and themselves. They also reported better understanding
of MS and its effects on their loved one and themselves
(Table 2). Caregivers reported a higher rating for overall ben-
efit from participating in the program than their loved ones
attributed to them (4.3 vs. 3.8).

From their comments, caregivers identified three themes
related to perception of benefit: increased skills; having some-
one focus on them; and understanding the disease and taking
care of their loved one. Caregivers reported benefit for them-
selves in increased skills. As one caregiver said, “Learning the
relaxation skills was the most helpful. The problem solving
helped me, too. Learning how to identify the problem and think
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TABLE 3: Mixed model analysis of caregiver outcomes.

3 6

Variable ]?\Zsfslgf months  months CO}allens p-Value
M (SD) M (SD)

Ancxiety

(0-21) 52(5.3) 42(3.2) 4.74.4) 0.11 433

Depression

(0-27) 54(52) 3.7(3.8) 3.7(4.7) 0.33 015

Burden

(0-48) 6.6(6.9) 7.0(7.3) 7.5(6.2) 0.3 630

Challenging

MS

behaviors, 9.5(4.7) 8.5(5.3) 8.0(5.3) 0.33 306

(0-27)

Bothered by

behaviors,n  6.1(55) 4.7(54) 39(41) 041  .043

(0-27)

of things in a different way.” They also felt that having someone
focus on them was a benefit. A caregiver reported, “I benefited
by knowing somebody cares and is interested in how I'm doing
and feeling. It was good to focus on me. I really appreciate it.”
Another caregiver said, “It gave me some good knowledge and
allowed me to open up about what's going on with me.”

However, the main benefit reported by caregivers was in
understanding the disease and taking care of their loved one
with MS, i.e., “I've learned stuff about his disease that I didn't
know. It opened my eyes to things. I learned how to help him
better” Another caregiver said, “As far as the symptoms go, I
didn't understand a lot of them and the book helped me under-
stand those better and how to deal with stress and take better
care of him.” Another caregiver echoed this theme of not
understanding MS, “At the beginning of all this, the only knowl-
edge I had of MS was surface level. The manual and training
sessions were very informative. These questions you ask me make
me think of things I need to be aware of.”

These perceptions of understanding the disease and its
effects and feeling more comfortable with caregiving were borne
out in quantitative data, as was the effect of focusing on them-
selves. As shown in Table 3, during six months, for caregiver
well-being, caregivers showed statistically (p = .015), and clin-
ically (d = 0.33) significant improvement in depression. At
baseline, caregivers reported a PHQ-9 score consistent with
mild depression range (5-9); at follow-up, their score reflected
minimal depression (range 0-4) [34]. Although anxiety was
not statistically or clinically significant, caregivers exhibited a
similar pattern as for depression, showing an average mild anx-
iety score on the GAD-7 at baseline (range 5-9) and dropping
below mild anxiety at follow-up [26]. Burden was not statisti-
cally or clinically significant and did not approach the clinical
cut point of the ZBI-12, which is 17 for severe burden [35]. For
caregiver outcomes relating to providing care for their loved
one, caregivers showed statistically (p = .043), and clinically
(d = 0.41) significant improvement in bother with behaviors
and clinically (d = 0.33) but not statistically significant improve-
ment in number of challenging MS behaviors.

Caregivers reported their skills increased as they managed
problems related to care of themselves and their loved one.

General problem-solving plans focused on caregiver health
(n = 5), need for help (n = 4), stress (n = 3), person living with
MS memory (n =4), mobility (n=3), fatigue and pain
(n = 2), and finances (n = 1). By the last session, 55% said the
problem they chose to work on for themselves was “a little
better;” and 35% said “a lot better” Caregivers also rated
improvement in functional/mobility plans (e.g., helping with
exercise, stretching). By their last session, 55% said the prob-
lem was “a little better;” and 15% said “a lot better”

The MS participants reported benefit to their caregivers
and to themselves. As one veteran said, “It gives me an oppor-
tunity to review my issues based on your questions. It helps me
to connect better with my wife as my caregiver. Normally, I
would just say I can do this myself.” Another reported, “I have
learned to be more conscious of things because of the questions
you ask. Really has helped my wife be more understanding. I do
my exercises every day. If I didn't, I know I wouldn't be walking
as well as I am now if not at all.” Most (71%) reported that
their caregivers had helped with their exercise, stretching, and
mobility program.

4. Conclusions

A major concern for caregivers is always to understand their
loved one’s condition and its effects on them, and this was the
most common benefit reported by these caregivers. One car-
egiver summed up her feelings, “When he was first diagnosed,
I felt like I had fallen in a hole. This has really helped.” When
asked about benefit, caregivers reported becoming a better
caregiver more often than they reported personal benefit such
as reduction of stress. Their loved ones echoed this benefit. A
caregiver reported, “I have learned things that have been quite
helpful in giving better care, being more patient, understanding
the disease itself, coping skills, and I have a better heads-up
about what might occur in the future.” Her loved one with MS
reported, “It helped my caregiver better understand what my
disease is, how it affects my body and mind, and how I feel about
such worries.”

Caregivers and their loved ones also reported practical
assistance. They reported improved confidence and ability to
care for their loved ones and themselves. One person with MS
reported that the study helped “pinpoint areas I need to improve
upon and ask for help in those areas,” and the caregiver reported
providing that help; “I was able to implement all the suggestions
and help keep the energy levels up when doing the exercises.”

Although the sample was small, there were clinically and
statistically significant findings consistent with reports of ben-
efit. At six months, caregivers reported improvements in areas
that benefited themselves and their loved ones. Caregivers
reported fewer challenging MS behaviors that caused bother,
from 6.1 at baseline to 3.9 at 6-month follow-up. Because fam-
ily relationship dynamics, especially between the care recipient
and the caregiver, are often strained with MS [30], and because
the more severe the symptoms, the higher the cost and burden
on the caregiver [9, 12, 13], these are important clinical find-
ings. Caregivers reported improvement in depressive symp-
toms, which is important because quality of life decreases in
persons living with MS whose caregivers are depressed [14].



Caregivers’ depression scores also reflected a clinical decrease
from mild depression to minimal depression. Caregivers
exhibited a similar pattern for anxiety, dropping below their
baseline clinical score of mild anxiety at follow-up, although
these results were not statically or clinically significant.

Some study limitations should be mentioned. Sample size
was small; the number of persons with MS in the clinic was
small, and fewer of them than expected had caregivers. All did
not identify a caregiver, which could mean that there was no
one in the caregiving role. It could also mean that the person
with MS did not distinguish between caregiving tasks and
family tasks attendant on being a spouse, adult child, or
sibling, or did not recognize the amount of care that is pro-
vided by the caregiver. This finding is consistent with other
work that has shown that MS caregivers adopt the caregiving
role to various degrees [36]. Other limitations include possible
lack of generalizability relative to the persons with MS. MS is
more common in women; in our study, as is consistent with a
veteran sample, three-quarters of the persons with MS were
male. Although average MS age of onset is 29, average age in
this sample was 55 years; however, we did not have years since
diagnosis to determine onset age. It is unclear how, or if, these
possible limitations of generalizability would impact caregivers
of younger and female persons with MS.

One of the major recommendations from recent caregiver
summits, reports, and the 2018 RAISE Act [37-41] is to
include the caregiver in the care recipient’s care plan. Thisis a
laudable goal. A trend in caregiving during the past few dec-
ades is increased reliance on the family to perform complex
medical tasks at home in support of the care recipient [42].
However, excellent care for the care recipient may lead to neg-
ative physical, emotional, economic, or social consequences
for the caregiver, as the caregiver struggles to meet the needs
of daily life and clinical care requirements of the care recipient
[43]. In fact, caregivers of people with MS experience changes
and losses as they take on this complex and difficult role [36].

In this pilot feasibility study of an integrated model of care,
caregivers worked with a coach on their own stress and coping
issues, any MS symptoms that were challenging to deal with,
and strategies to help increase the mobility and function of
their loved one with MS. Study results suggest that addition
of the brief REACH caregiver intervention into an MS clinic
would appropriately use the caregiver’s expertise to help and
encourage the person with MS, while also recognizing and
enhancing the caregiver’s own coping. In addition to the inter-
vention’s ability to improve caregiver emotional well-being,
caregivers reported improvement in MS caregiving knowl-
edge, and skills, and success in problem solving plans they put
in place. Both caregivers and their loved ones recognized these
caregiver improvements. Although the intervention was six
sessions during three months, benefit persisted at six months,
suggesting durability of the intervention’s effects.

Future work should replicate this study in other MS care
settings. Such a study could have the benefits of larger sample
size, a greater number of objective measures of mobility, and
alonger time-frame so that objective functional benefit might
be better documented. Other measures of the caregiver’s
engagement in care could also be examined.
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