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Background: Multiple sclerosis (MS) rates are increasing in Latin America, and caregiving for an indi-
vidual with MS is associated with poorer mental and physical health outcomes. No existing research has
examined the relation between mental health and health-related quality of life (HRQOL) in MS caregivers

in Latin America.

Methods: The present study examined the association between mental health (Patient Health Question-
naire-9, Satisfaction with Life Scale, Rosenberg Self-esteem Scale, State-Trait Anxiety Inventory) and
HRQOL (36-item Short Form Health Status Survey) in 81 Mexican MS caregivers.

Results: A canonical correlation analysis uncovered a large, significant overall association between mental
health and HRQOL, with 52.7% of the variance shared between the two sets of constructs. When indi-
vidual canonical loadings were examined in this analysis, the most substantial pattern that emerged was
between depression and general health. Four regressions controlling for demographic variables found that
HRQOL uniquely accounted for 19.0% of the variance in caregiver anxiety, 32.5% in depression, 13.5%
in satisfaction with life, and 14.3% in self-esteem.

Conclusions: These findings demonstrated a strong association between HRQOL and mental health, which
points to directions for future studies on interventions for MS caregivers, particularly in Mexican and

other Latino populations. Int ] MS Care. 2016;18:19-26.
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which refers to the impairment and deficits in function-
ing that are associated with a particular health prob-
lem.'® MS caregivers report significantly worse HRQOL
than do noncaregivers,**!° and as many as 72% of MS
caregivers would be unable to continue providing care
to the patient if their own health began to deteriorate."”
Although most of the MS caregiver research to date
has tended to look at mental and physical health sepa-
rately, one study found an inverse correlation between
health state and psychological distress in MS caregivers,®
highlighting the significant association between men-
tal health and physical health. However, this was the
only known study published to date that addressed the
connections between these two sets of variables in MS
caregivers.

Although previous research on MS caregivers is lim-
ited, particularly in Latin America, extant research on
caregiving in Latino communities provides valuable
insight into the potential unique aspects of care in Latin
America, which may influence the connections between
the physical and mental health of MS caregivers. This
link is extremely important because caregiver mental and
physical health can affect caregivers’ ability to provide
high-quality care to individuals with MS." The purpose
of the present study was, therefore, to examine the asso-
ciations between mental health (anxiety, depression, sat-
isfaction with life, and self-esteem) and HRQOL in MS

caregivers in Mexico.

Methods

Participants

Before commencement of the study, the protocol was
reviewed and accepted by the ethics committee at the
Mexican Foundation for Multiple Sclerosis. Eighty-six
MS caregivers were recruited from the Mexican Foun-
dation for Multiple Sclerosis and the Department of
Neurosciences of the University Center for Health Sci-
ences, University of Guadalajara, Guadalajara, Mexico.
Medical records were accessed and reviewed at these
locations. Individuals were eligible to participate in the
study if they had cared for a person with MS for at least
6 months. Caregivers were excluded from the study if
they had a previously diagnosed neurologic disorder,
psychiatric disorder, or serious developmental disability
that would prevent them from completing the measures.
Caregivers who met the inclusion criteria were then
contacted by telephone. Two master’s-level psychologists
(AAA, BVRB) were responsible for recruiting and con-
senting the participants and for verbally administering
the assessments. Five of the caregivers who were contact-
ed refused to participate in the study, leading to a final

sample size of 81 caregivers. Demographic information
for the caregivers and patients (reported by the caregiver)
is summarized in Tables 1 and 2, respectively.

Measures
Means, standard deviations, and ranges for all the

mental health and HRQOL variables are presented in
Table 3.

Table 1. Demographic characteristics of the 81
multiple sclerosis caregivers

Variable

Value
43.37(15.32), 16-74

Age, y (mean [SD], range)
Sex, No. (%)

Male 27 (33.3)
Female 54 (66.7)
Education, y (mean [SD]) 11.74 (4.42)
Marital status, No. (%)
Single 19 (23.5)
Married 53 (65.4)
Separated 2 (2.5)
Divorced 1(1.2)
Widowed 4(4.9)
Civil union 2(2.5)
Relationship to the patient, No. (%)
Parent 37 (45.7)
Spouse 23 (28.4)
Sibling 10 (12.3)
Child 5(6.2)
Boyfriend/girlfriend 3(3.7)
Friend 1(1.2)
Professional caregiver 1(1.2)
Other caregiver 1(1.2)
Employment, No. (%)
Employed, full-time 21 (25.9)
Employed, part-time 16 (19.8)
Hourly worker 33.7)
Homemaker 25 (30.9)
Student, full-time 3(3.7)
Student, part-time 4(4.9)
Unemployed 4 (4.9)
Retired 3@3.7)
Other 2(2.5)

Duration of caregiving, mo
(mean [SD], range)

Hours per week caregiving,
mean (SD), range
Socioeconomic status, No. (%)

52.31(59.29), 1-288

69.01 (55.90), 5-168

Less than minimum wage 1(1.2)
Minimum wage 6 (7.4)
1-2 times minimum wage 11 (13.6)
>2-3 times minimum wage 10 (12.3)
>3-4 times minimum wage 7 (8.6)
>4-5 times minimum wage 11 (13.6)
>5 times minimum wage 35(43.2)
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Table 2. Demographic characteristics of the 81
patients with multiple sclerosis receiving care

Value
33.26 (10.78)

Variable

Age, y (mean [SD])
Sex, No. (%)

Male 25(30.9)
Female 56 (69.1)
Education, y (mean [SD]) 13.35(3.97)
Age at diagnosis, y (mean [SD]) 28.17 (10.17)
Age at symptom onset, y (mean [SD]) 26.30 (9.76)

Type of multiple sclerosis, No. (%)
Primary progressive 1(1.2)
Secondary progressive 16 (19.8)
Relapsing-remitting 64 (79.0)

Demographic Characteristics

Caregivers responded to several demographic ques-
tions (eg, age, sex, marital status, years of education, rela-
tionship to the patient, employment status, duration of
caregiving, hours per week providing care, and socioeco-
nomic status). Demographic information was also col-
lected for the patient (eg, age, sex, number of years since
diagnosis, and type of MS), as reported by the caregiver.

Short Form Health Status Survey

The 36-item Short Form Health Status Survey (SF-
36) is a widely used measure of HRQOL and demon-
strates strong psychometric properties.'® For the present
study, only four SF-36 physical subscales (physical func-
tioning, role—physical, bodily pain, and general health)
were used. Because of their strong association with other
mental health outcome variables included in the study
(eg, depression), the SF-36 mental health subscales were
excluded from these analyses to control for this overlap.

Table 3. Psychometric properties of the major
study variables

Range
Variable Mean (SD) Potential  Actual
Mental health
Satisfaction with life  22.60 (6.81) 5-35 8-35
Depression 5.93(5.27) 0-27 0-21
Anxiety 47.01 (21.40) 0-120 11-94
Self-esteem 30.94 (5.56) 10-40 15-40
Health-related quality
of life
Pain 76.23 (22.12) 0-100 12.50-100
General health 59.44 (20.49) 0-100 5-100
Physical functioning  82.78 (22.21) 0-100 10-100
Role-physical 76.85(32.78) 0-100 0-100

Mental Health and HRQOL in MS Caregivers in Mexico

Subscale scores range from 0 to 100, with higher scores
indicating better HRQOL." This measure has been
used in studies of MS caregivers and Spanish popula-
tions, and it demonstrates strong psychometric proper-
ties.”’ The internal consistency for the Physical Health
domain in the present study was excellent (0t = 0.91).

Satisfaction with Life Scale

The Satisfaction with Life Scale is a self-report mea-
sure of global life satisfaction.”" It is a five-item scale that
instructs participants to rate each item using a 7-point
Likert response (1 = strongly disagree and 7 = strongly
agree). Scores range from 5 to 35, with higher scores
representing greater life satisfaction.”? The Spanish ver-
sion has demonstrated strong psychometric properties.”

The internal consistency in the present study was good
(o= 0.81).

State-Trait Anxiety Inventory

The State-Trait Anxiety Inventory is a 40-item
self-report measure of anxiety that assesses state and
trait experiences of anxiety.”* Responses are rated on a
4-point Likert scale (0 = not at all and 3 = very much
so), with higher scores indicating higher anxiety. For
the purpose of this study, the overall score was com-
bined given the correlation between the State and Trait
subscales (r = 0.76). The Spanish version®® has demon-
strated strong psychometric properties.”® The combined
internal consistency of this measure in the present study
was excellent (ot = 0.94).

Rosenberg Self-esteem Scale

The Rosenberg Self-esteem Scale is a ten-item ques-
tionnaire that asks respondents to rate their overall sense
of worth using a 4-point Likert response (1 = strongly
disagree and 4 = strongly agree).””** Scores range from
10 to 40, with higher scores suggesting greater self-
esteem; scores less than 25 indicate clinically significant
(Ilow) self-esteem.?” This measure has demonstrated
adequate reliability and validity.*® It has also been trans-
lated into several languages and has demonstrated good
psychometric properties in 53 countries, including Latin
American countries, such as Argentina, Bolivia, Brazil,
Chile, Mexico, and Peru.”® The internal consistency of
this scale in the present study was good (ot = 0.86).

Patient Health Questionnaire-9

The Patient Health Questionnaire-9 (PHQ-9)
consists of nine items and was used to assess caregiver
depression. Respondents are asked to rate, on a 4-point
Likert scale (0 = not at all and 3 = nearly every day),
how often specific items have bothered them. Scores
range from 0 to 27, with higher scores indicating greater
symptoms of depression.’' This measure has been shown

International Journal of MS Care




Leibach et al.

to be a reliable and valid measurement of depression
in Spanish-speaking populations.*” The internal con-
sistency of this measure in the present study was good

(o0 = 0.806).
Data Analysis

A correlation matrix was conducted to examine
associations among demographic characteristics and
the mental health variables of anxiety, depression,
satisfaction with life, and self-esteem to control for
these possible associations where possible in follow-up
analyses. A canonical correlation was then calculated to
examine the pattern of associations between HRQOL
and mental health variables. The purpose of a canoni-
cal correlation is to extract shared variance from two
sets of variables to produce a correlation coefficient ()
that reflects common variance between the two sets,
as well as standardized loadings indexing the degree to
which the individual variables contribute to the overall
relationship between the two sets. Four multiple regres-
sions were then conducted to examine this pattern of
connections in more detail, with one of the four mental
health variables as the criterion variable in each. In the
regressions, step 1 (if necessary) included any demo-
graphic variables shown in the correlation matrix to be
associated with that regression’s mental health criterion
variable. Step 2 then included the four HRQOL vari-
ables of physical functioning, role—physical, pain, and
general health.

Results

Correlation Matrix

A correlation matrix was calculated to examine asso-
ciations between demographic characteristics (age, sex,
hours per week spent caregiving, duration of caregiving,

household income, and years of education) and mental
health variables (anxiety, depression, satisfaction with life,
and self-esteem) (Table 4). The purpose of this analysis
was to identify demographic characteristics to control for
in step 1 of each regression, where appropriate. Anxiety
was positively associated with female sex. Depression
was positively associated with female sex, hours per week
spent caregiving, and duration of caregiving. Satisfaction
with life was not associated with any demographic char-
acteristics. Finally, male sex was the only demographic
characteristic associated with self-esteem.

Canonical Correlation

A canonical correlation was computed to examine
which specific aspects of caregiver mental health were
most linked to which specific aspects of HRQOL. Fig-
ure 1 illustrates the conceptual basis for and results of
the first canonical correlation. In this figure, the canoni-
cal variates of shared variance in a single variable set
(shown in circles) are derivations of the two sets of mea-
sured variables (shown in rectangles).

The first canonical correlation was 0.74 (52.7%
overlapping variance) (A = 0.41, y*,, = 67.37, P <
.001). Based on Cohen standards, this correlation is
considered a large effect size.” Standardized canonical
coefficients were calculated to examine the contribu-
tions of the individual measured variables to the overall
canonical correlation. In the first canonical correlation,
the standardized canonical coefficients for the caregiver
mental health variables showed that depression loaded
most highly (0.776), followed by anxiety (0.200), then
by self-esteem (-0.122), and last by satisfaction with
life (-0.047). Because the depression coefficient was
above the traditional cutoff point of 0.40,%* depression
was focused on for interpretation. For the HRQOL

Table 4. Correlations among demographic and criterion variables

Variable 1 2 3 4 5 6 7 8 9
1. Age

2. Sex 0.267°

3. Hours per week 0.326° 0.2612

4. Months providing care 0.417° 0.336° 0.291°

5. Household income 0.174 -0.202 -0.239°  -0.001

6. Years of school -0.2412  -0.268° -0.400* -0.177 0.352°

7. Anxiety 0.212 0.371° 0.084 0.089 0.182  -0.077

8. Depression 0.195 0.385° 0.236° 0.307°  -0.023  -0.17 0.587°

9. Satisfaction w/life -0.055 -0.115  -0.043  -0.043 0.113 0.031 -0.461°  -0.369°

10. Self-esteem -0.125  -0.354> -0.066  -0.101 0.053 0.199  -0.543>  —0.494° 0.344p
ap <.05.

5P <.01.
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Figure 1. Conceptual model for the canonical correlation
between mental health and health-related quality-of-life

The variables in the circles are the two overall sets of variables, and each consists of four
individual variables presented in rectangles. This figure captures the common variance
between the two sets of variables and standardized canonical coefficients that demon-
strate the contributions of the individual measured variables to the overall canonical cor-

(F,,, = 6.18, P = .001, R* =

B 0.194). Sex was uniquely asso-

Functioning ciated with depression in this

step (B = 0.298, P = .009).

(I}{eneral Addition of the second step
ealth

with the four HRQOL vari-
ables significantly increased the
amount of variance explained
in depression (AFM3 = 12.32,
P < .001, AR?> = 0.325). The
overall model with both steps
was significant (177’73 = 11.25,
P < .001, B2 = 0.519). In the

overall model, general health

Role-Physical

Bodily Pain

was a unique predictor of
depression (B = -0.428, P =
.002) such that lower gen-
eral health was associated with

variables, general health loaded most highly (-0.648),
followed by pain (-0.347), then role—physical (-0.213)
and physical functioning (0.013). Similar to the mental
health coefficients, only one variable, general health,
was above the 0.40 cutoff point. This pattern of shared
variance suggested that MS caregivers experienced more
depression when they had worse general health, which
was a unique effect beyond any other possible patterns
of connections.
Regressions
Anxiety

The first hierarchical multiple regression tested
whether HRQOL would be associated with anxiety after
controlling for sex. Sex was entered into the first step of
the regression, which was significant (7, = 12.61, P
=.001, R = 0.138). Inclusion of the second step with
the four HRQOL variables (physical functioning, role—
physical, pain, and general health) significantly increased
the amount of variance explained in anxiety (AF,
5.29, P = .001, AR* = 0.190). The overall model with
=730, P < 001, B =
0.327). In the overall model, none of the predictors were
uniquely significant (P2 .056 for all).

both steps was significant (F;

Depression

The second hierarchical multiple regression exam-
ined whether HRQOL would be associated with
depression after controlling for sex, hours per week
spent caregiving, and duration of caregiving. The three
demographic characteristics were entered into the first
step and were significantly associated with depression

higher depression. None of the
other variables were uniquely associated with depression

(P=.063 for all).

Satisfaction with Life

The third regression examined whether HRQOL
would be associated with satisfaction with life. None
of the demographic characteristics were significantly
correlated with satisfaction with life, so there was only
one step in this regression. The four HRQOL variables
were entered simultaneously, and the model was sig-
nificant (F, s =2.96, P =.025, R? =0.135). None of the
HRQOL variables were uniquely associated with satis-
faction with life (P> .106 for all).

Self-esteem

The fourth hierarchical multiple regression tested
whether HRQOL would be associated with self-esteem
after controlling for sex. Sex was entered into the first
step, which was significant (F1,79 =11.29, P = .001,
R* = 0.268). Addition of the second step significantly
increased the amount of variance explained in self-

esteem (AF, . = 3.65, P = .009, AR? = 0.143). The
overall model with both steps was significant (£, =
5.48, P < .001, R* = 0.268). In the overall model, gen-
eral health was a unique predictor of self-esteem (B =
0.467, P = .003) such that caregivers with better gen-
eral health had higher self-esteem. None of the other
HRQOL variables were uniquely associated with self-

esteem (P> .183 for all).

Discussion
The present study examined the associations between

mental health and HRQOL in MS caregivers in Mexico.
A canonical correlation analysis uncovered a large, sig-
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nificant overall association between mental health and
HRQOL, with 52.7% of the variance shared between
the two sets of constructs. When individual canonical
loadings were examined in this analysis, the most sub-
stantial pattern that emerged was between depression and
general health. Four regressions controlling for demo-
graphic variables found that HRQOL uniquely account-
ed for 19.0% of the variance in caregiver anxiety, 32.5%
in depression, 13.5% in satisfaction with life, and 14.3%
in self-esteem. Overall, the findings point to directions
for future studies on interventions for MS caregivers,
particularly in Mexican and other Latino populations.

Relations Between Mental Health and
Caregiver Demographic Characteristics
Correlations demonstrated that anxiety, depression,
and self-esteem were all associated with sex such that
women experienced higher levels of anxiety and depres-
sion and lower self-esteem. These findings are supported
by previous research, which suggests that being a female
caregiver may be related to more negative psychologi-
cal and physical outcomes compared with being a male
caregiver, and may also be affected by differences in cop-
ing strategies.'"'>%%” Also note that although MS care-
givers are often men,”® nearly 67% of caregivers in the
present study were women, which may be due to cultur-
al and familial values that are tied to a division of labor
such that women often take on the caregiving role.”
Depression was also positively associated with hours per
week spent caregiving and total duration of caregiving,
which is consistent with previous research, because those
who have been in a caregiving role for longer are more

likely to experience negative outcomes.”!'>%

Relations Between Mental Health and HRQOL

The canonical correlation revealed a large, significant
association between mental health and HRQOL, sug-
gesting the need for future research on interventions that
target mental health and HRQOL concurrently because
the two sets of variables were very highly related. In this
analysis, depression and general health accounted for the
largest amount of shared variance. The present study is
in line with the previous literature demonstrating high
rates of depression® and poorer general health®® in MS
caregivers. However, this was the first study to find that
these two specific constructs were most closely related.
This finding suggests that depression and general health
could reciprocally influence each other and, as a result,
could both be intervention targets.

Analyses were conducted to further explore the rela-
tion between mental health and general health. These
regressions showed that caregiver HRQOL uniquely

accounted for a substantial amount of variance in anxi-
ety (19.0%), depression (32.5%), satisfaction with life
(13.5%), and self-esteem (14.3%). Overall, these find-
ings suggest that HRQOL and mental health significant-
ly impact one another and, therefore, need to be studied
and incorporated into interventions concurrently.

Despite the lack of previous research that has specifi-
cally examined the relation between these mental health
variables and general quality of life, the findings herein
are generally consistent with other research. For exam-
ple, although no research on the HRQOL predictors
of anxiety has been conducted in MS caregivers, similar
research on dementia caregivers did find that physical
morbidity is related to higher levels of anxiety, which
is consistent with findings from the present study. Lower
general health was found to be associated with higher
depression. Again, although no research has specifically
examined this association in MS caregivers, research
combining multiple caregiving groups has found that
caregivers have higher rates of clinician-rated depres-
sion than do noncaregivers, as well as poorer physical
health,*” consistent with the present findings.

In terms of satisfaction with life, none of the indi-
vidual predictors were uniquely significant, indicating
that no single aspect of HRQOL is more important than
any other in the prediction of MS caregiver satisfaction
with life. Previous research with dementia caregivers
found that caregiver HRQOL also predicted satisfaction
with life, although only role—physical was a significant
unique predictor in that study.”’ General research on life
satisfaction and HRQOL in American adults showed
that as life satisfaction decreases, fair/poor general health,
disability, physical distress, activity limitation, and pain
increase.* A plausible interpretation in the present study
is that MS caregivers who are physically healthier have
less to worry about and manage with their own health
and, thus, have greater satisfaction with life, perhaps
being able to focus more on caring for the individual
with MS.

General health was also found to be a unique predic-
tor of self-esteem, indicating that better general health
was associated with higher self-esteem. Pinquart and
Sérensen® suggest that competence and confidence may
be decreased when one takes on the role of caregiver
and is tasked with additional stressors. Although little
research has examined self-esteem in the context of MS
caregivers, it seems reasonable to suggest that those who
report better physical health feel more confident and
have greater self-esteem, particularly in the context of
caregiving roles and duties.

International Journal of MS Care

24



Limitations and Future Directions

Despite the implications of the present study, it has
several limitations and, as a result, directions for future
research. First, this study did not address relevant cul-
tural factors and values, which are important constructs
to consider regarding caregiving in Latino communities.
This is particularly unfortunate because cultural con-
text plays a central part in caregiver expectations, roles,
and health.® There is a dearth of research examining
this topic in other countries, which makes it difficult
to examine these results compared with other countries
with more extensive research available to date on MS
caregivers. As a result, future research should look to
see whether these patterns differ compared with other
cultures with different values, demographic features, and
access to resources. The present study did not examine
specific cultural constructs that may be unique to the
sample surveyed, but they are critical to consider in the
context of caregiver functioning in this population in
future research.

Second, although this sample size is relatively large for
the specific disease population, particularly in Mexico,
there are limitations to conducting research with smaller
sample sizes. Most importantly, the ability to detect
significant differences is decreased and the ability to
generalize findings to a larger population is reduced. A
third limitation is the overlap that may have occurred
between items included in the PHQ-9 and the SF-36,
although we tried to reduce this overlap by removing the
mental health items of the SF-36 from analyses. Simi-
larly, the PHQ-9 includes somatic symptoms that may
overlap with other measured variables. Previous research,
however, has supported the notion that the PHQ-9 has
only one factor,* which is why all items were analyzed
together as one in the present study.

A fourth limitation is that the present study did
not collect information on or control for the medi-
cal conditions of caregivers. Although caregivers with
neurologic disorders, psychiatric disorders, and severe
developmental disabilities were excluded from the pres-
ent study, specific information about caregiver medical
status and previous diagnoses were not considered. This
is an important variable to consider in future research
given that it likely affects caregiver mental health and
HRQOL. A final limitation to the present study is the
date range from which references were retrieved. Several
of the articles cited in the present study were published
more than 10 years ago, which highlights the need for
this research in understudied global regions. This is vital
to the health of caregivers in these regions and, although
a limitation, seems timely for the present study and

Mental Health and HRQOL in MS Caregivers in Mexico

future research. Finally, the cross-sectional nature of
the study makes it correlational, and, as a result, causal-
ity cannot be inferred between HRQOL and mental
health in this sample of MS caregivers. An alternative
approach would have been to run the analyses again
with the predictor and criterion variables flipped to
examine any additional meaningful results. This alterna-
tive approach, however, would likely result in redundant
findings. Future studies using cross-lagged panel designs
can begin to uncover the potentially causal direction of
the relationships found in the present study. With these
limitations in mind, the findings demonstrated a strong
association between HRQOL and mental health, which
points to directions for future studies on interventions
for MS caregivers, particularly in Mexican and other
Latino populations.

Clinical Implications and Conclusions

The present study highlighted multiple significant
associations between mental health and HRQOL that
are important targets for interventions. In one study,
72% of caregivers surveyed reported that they would
have trouble caring for the individuals with MS if their
own health began to deteriorate,'” suggesting that care-
giver HRQOL is important throughout the caregiving
process. As shown in the present study, general health
and depression were closely related, which suggests that
these could be targeted concurrently using a biopsycho-
social approach. These variables may be operating recip-
rocally such that the improvement of one may also lead
to an improvement in the other, although this assertion
needs to be supported in future research.

Previous research on Latino cultural values may point
to culturally informed interventions for MS caregivers,
particularly in Mexican and other Latino populations.
For example, Latino culture typically emphasizes a col-
lectivist orientation, which influences caregiver obliga-
tions.”” In Latin America, familismo is a value that indi-
viduals show loyalty and support and express solidarity
toward an ill or injured family member.®** Latino care-
givers also often face role engulfment, which is the loss

* Health-care providers should target MS caregiver
health-related quality of life and mental health
concurrently through a biopsychosocial approach
because these sets of variables were strongly
associated with one another in the present study.

e Caregiver general health and depression may be
particularly important to screen for and focus on
to improve the overall health of caregivers.
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of one’s sense of self and identity due to immersion in
the caregiving role.”®! Dilworth-Anderson et al.”° posit-
ed that role engulfment is extremely prevalent in Latino
families because of perceived obligations surrounding
supporting ill family members. Thus, helping MS care-
givers in Latin America draw on their collectivist roots to
involve other family members in the caregiving process
may reduce the burden of care and, as a result, caregiver
depression and general health problems, both shown to
be particularly prominent in the present study. O
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