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Evaluation of MOS social support in low-income caregivers of African
American children with poorly controlled asthma

RachelMargolis, MSW, LICSWa,Melissa H. Bellin, PhD, LCSWa , Paul Sacco, PhDa , Donna Harrington, PhDa, and
Arlene Butz, ScD, RN, CRNPb

aSchool of Social Work, University of Maryland, Baltimore, MD, USA; bDepartment of Pediatrics, The Johns Hopkins University School
of Medicine, Freeland, MD, USA

ABSTRACT
Objective: The purpose of this study was to examine the factor structure of the Medical
Outcomes Study Social Support Survey (MOS-SSS) in a sample of low-income, urban care-
givers of African American children with poorly controlled asthma. Although the MOS-SSS is
a commonly used measure of social support, its psychometric properties have not been
studied in this population. Methods: Confirmatory factor analysis was conducted to deter-
mine the most appropriate factor structure for the MOS-SSS in caregivers of African
American children with frequent Emergency Department visits for uncontrolled asthma. The
following models were tested and compared using established fit statistics: an 18-item
second-order four factor model, an 18-item four factor model, a bifactor model and an 18-
item one factor model with nested models. Results: Participating caregivers were single
(75.6%) and female (97%). An 18-item one factor version of the scale had the best fit statis-
tics compared to the other models tested: v2(142)¼ 308.319, p> 0.001; Root mean square
error of approximation (RMSEA)¼ 0.077; CFI (Comparative Fit Index)¼ 0.990; and Tucker-
Lewis Index (TLI)¼ 0.988. Construct validity was supported by a statistically significant nega-
tive relationship between our final MOS-SSS model and caregiver depressive symptoms (b¼
�0.374, p< 0.001). Conclusions: The 18-item one factor MOS-SSS may be appropriate for use
in research and clinical practice with caregivers of African American children with poorly
controlled asthma. It appears promising as a mechanism to advance understanding of rela-
tionships between social support and asthma outcomes in this vulnerable population.
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Introduction

Asthma is one of the most prevalent child health con-
ditions in the United States with 8.3% of all children
under the age of 18 years diagnosed with asthma and
15.7% of African American children affected [1]. The
burden of asthma is particularly profound for urban
African American children and their families [2]. In
addition to a higher prevalence of asthma, morbidity
rates are disproportionately higher in African
American children with asthma compared to non-
Hispanic white children, including a 260% higher
Emergency Department (ED) visit rate, a 250% higher
hospitalization rate and a 500% higher death rate [3].
Poorly controlled asthma is associated with a range of
negative outcomes for caregivers including psycho-
logical symptoms (anxiety, depression), restricted
employment and impaired quality of life [4–6].
However, social support, defined by Cohen [7] as “a

social network’s provision of psychological and mater-
ial resources intended to benefit an individual’s ability
to cope with stress” (p. 676) may moderate the burden
of caring for a child with asthma and is associated
with improved caregiver psychological health and
child asthma outcomes [8–10].

Social support was found to be a robust predictor
of depressive symptomology in a community-based
sample of low-income caregivers of children with
asthma, even after controlling for the effects of race,
maternal education, life stress and physical health [6].
Other research examined the relationship between
caregiver social support and asthma control in a sam-
ple of Latino children and their caregivers and found
that when controlling for the child’s age, gender, con-
troller medication use, poverty, and marital status,
social support remained a statistically significant pre-
dictor of higher asthma control [9]. Santos et al. [8]
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similarly observed social support to be negatively asso-
ciated with wheezing symptoms in a sample of
Brazilian non-atopic children with asthma and
their mothers.

Collectively, these findings underscore the import-
ance of using psychometrically sound tools to measure
social support. The Medical Outcomes Study Social
Support Survey (MOS-SSS) [11] has been widely
administered as a brief measure of social support for
diverse patient populations in the United States and
globally [6,8,12–14], yet tests of its psychometric
properties have been limited in scope and yielded
inconsistent results. Five studies have examined the
factor structure of the English language version of the
MOS-SSS (Table 1). Two studies supported the ori-
ginal structure of the MOS-SSS that included four
social support factors (1. emotional/informational; 2.
tangible; 3. affectionate; and 4. positive social inter-
action), as well as an overall higher-order functional
social support factor [15,16].

In contrast, the findings of Gjesfjeld et al. [17] and
Higgins et al. [18] did not support the original factor
structure. Following the work of Sherbourne and
Stewart [11], these two studies removed Item 14 of
the MOS-SSS from their analyses because it “did not
discriminate well” (p. 708) from the emotional/infor-
mational support items. Gjesfjeld et al. [17] tested five
models in 300 mothers whose children were receiving
mental health treatment: 18- and 12-item scales with
and without subscales and a 4-item scale. In order to
construct the 12-item scale, the two items with the
smallest factor loadings on each of the four factors
were eliminated. The items with the highest factor
loadings from each subscale were used to construct
the 4-item scale. Based on CFA findings, the best fit-
ting models were the abbreviated 4-item instrument
and a 12-item second-order structure comprised of
the four original factors (emotional/informational,
tangible, affectionate and positive social interaction)
and an overarching general social support factor.

Higgins et al. [18] sought to replicate the findings of
Gjesfjeld et al. [17] in a sample of 406 women on pro-
bation and parole. The 4-item scale fits their data, while
the 12-item model did not. Finally, Holden et al. [19]
compared a 6-item model to a 19-item one factor model
in two samples of Australian women and observed that
the two models fit similarly well (Table 1). The 6-item
scale was constructed by including the two items that
loaded the highest on each of the three factors resulting
from a previously conducted exploratory factor analysis
(EFA), and then confirmed with a CFA.

In summary, five studies yielded different factor
structures for the MOS-SSS. The inconsistent
results emphasize the importance of psychometric
testing of a measure with the specific population of
interest [20]. It is possible that items in an instru-
ment may be interpreted differently in different
populations and the meaning constructs themselves
may vary across populations. Although the MOS-
SSS has been used in several studies of children
with asthma and their caregivers, its factor struc-
ture with this population has not yet been explored
[6,8]. The purpose of this study was to use con-
firmatory factor analysis to examine the factor
structure of the MOS-SSS in a sample of low-
income, urban caregivers of African American chil-
dren with poorly controlled asthma.

Methods

Data source

For this secondary data analysis, we used baseline
data collected between August 2013 and February
2016 from a randomized clinical trial evaluating the
efficacy of the Asthma Express Environmental
Control Educational Intervention for children with
persistent asthma and frequent ED visits [21]. The
Asthma Express Intervention was comprised of
nurse home visits for asthma management com-
bined with a clinic visit for asthma education. The
control group in the study received standard
asthma education during three nurse home visits.
Caregivers of children with persistent, uncontrolled
asthma were recruited from two large urban hospi-
tals after their child was discharged from a pediat-
ric ED for asthma. For those families who agreed to
participate and met the inclusion criteria, a number
of variables were assessed at baseline including:
asthma severity, asthma control, asthma manage-
ment stress, caregiver life stress, caregiver quality of
life, caregiver depression and caregiver perceived
social support. Both the Johns Hopkins Medical
and the University of Maryland, Baltimore institu-
tional review boards approved the study. The study
design and data collection methods are described in
detail by Butz et al. [21].

Measures

Social support
The MOS-SSS, developed by Sherbourne and Stewart
[11], is a 19-item self-report instrument that assesses
four dimensions of social support on a five-point
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Likert scale by asking the respondent “How often is
each of the following kinds of support available to
you if you need it?” Responses ranged from 1 (none
of the time) to 5 (all of the time). The four domains
include emotional/informational support (E/I; 8
items), tangible support (T; 4 items), affectionate sup-
port (A; 3 items) and positive social interaction (PSI;
3 items). The MOS-SSS yields five scores—one for
each individual domain and an overall social support
index. High scores on the MOS-SSS indicate a high
level of social support. Sherbourne and Stewart [11]
reported a Cronbach’s a of 0.97 for the overall sup-
port index and as ranging from 0.91 to 0.96 for the
four subscales.

Demographic variables
Extensive demographic data were collected at baseline
about the child and caregiver. Child data included age
in years, gender, race (“Black,” “Hispanic,” “White,”
“Asian/Pacific Islander,” “American Indian or Alaskan
Native” and “Other”), and type of health insurance
(“Medical Assistance,” “Private Insurance,” “Self-pay/
Cash,” “Don’t know” and “Other”). Caregiver data
included age, gender, marital status (“Married,”
“Single,” “Divorced,” “Widowed” and “Other”),
employment status (“yes” and “no”), and annual
household income (coded in $10,000 increments from
under $10,000 to over $40,000 plus a category
for “refused”).

Data analysis

CFA was conducted using Mplus, version 8 to assess
whether the original factor structure of the MOS-SSS
was appropriate for a population of caregivers of
African American children with poorly controlled
asthma [22]. The mean- and variance-adjusted
weighted least squares (WLSMV) estimator was used
for ordered categorical data based on Kline’s [23]
guidelines regarding Likert-scales with five or fewer
categories. The assumptions for this type of analysis
were adequately met. Kline [23] recommends using
multiple fit indices to evaluate model fit. Four good-
ness-of-fit statistics were evaluated: the Chi-square
Test of Model Fit (v2), the Root Mean Square Error
of Approximation (RMSEA), the Comparative Fit
Index (CFI) and the Tucker-Lewis Index (TFI).
Acceptable fit was defined using the following cutoff
values recommended by Byrne [24]: non-statistically
significant v2 (p� 0.05); RMSEA �0.06; CFI �0.95
and TFI �0.95. In addition to evaluating the global fit
of each model, local fit was assessed by inspecting

correlation residuals greater than the absolute value of
0.10 [23]. Modification indices >10 were also
assessed. Finally, the significance and magnitude of
factor loadings and factor correlations were examined.
Factor loadings �0.70 were considered an acceptable
indicator that the item adequately represented the
underlying construct [23]. Factor correlations �0.85
were considered too high and an indication of poten-
tially poor discriminant validity [25].

The original 18-item second-order four factor
model described by Sherbourne and Stewart [11] was
first tested and then compared to an 18-item four fac-
tor model. An 18-item one factor model and ten
nested models were also tested. Lastly, all prior mod-
els were compared to a bifactor model.

Results

Sample sociodemographic characteristics

The Asthma Express study sample (N¼ 222) was
comprised of urban (Baltimore) children aged
3–12 years with persistent and uncontrolled asthma
based on National Asthma Education Prevention
Program guidelines [26] and their caregivers. We
restricted our analysis to the 199 African American
children in the sample. These children had a mean
age of 6.3 years (SD¼ 2.7 years), were mostly male
(67%), and received Medicaid (94.4%). Their care-
givers were aged from 18 to 62 years with a mean of
31.5 years (SD¼ 7.6). Most caregivers were single
(75.6%), female (97%) and had an annual household
income of $30,000 or less (62.2%). A little over half
(54%) of their caregivers were employed at the time
of the study. For complete sociodemographic informa-
tion, see Butz et al. [21].

Data screening

First, we examined item frequencies and missing data
using SPSS version 21.0 (IBM Corporation, Armonk,
NY) [27]. Overall, the data indicated high levels of
social support among the participants. As seen in
Table 2, five (all of the time) was the most frequent
response on all items. By item, the percentage of par-
ticipants who responded with a five ranged from 57%
on Item 12 to 71% on Items 6, 10 and 20. Missing
data were minimal, ranging from 0–1% per item.
According to Muthen and Muthen [22], the WLSMV
estimator handles missing data in the following way:
“missingness is allowed to be a function of the
observed covariates but not the observed outcomes”
(p. 443).

4 R. MARGOLIS ET AL.



Confirmatory factor analysis

Four models were tested and assessed against model
fit indices: an 18-item second-order four factor model,
an 18-item four factor model, a bifactor model and an
18-item one factor model. There were several prob-
lems with the second-order four factor model. First, it
had a large, statistically significant chi-square tests
indicating that the model did not fit the data well
(Table 3). Additionally, the RMSEA values for this
model exceeded the cutoff value of �0.06 at 0.114.
Finally, and most importantly, the residual covariance
matrix for the second-order four factor model was not
positive definite. Mplus requires a positive definite
matrix in order to be able to analyze the data. As a
result of these issues, we rejected the 18-item second-
order four factor model.

Global fit for the first-order four factor model was
poor in that this model also had a large, statistically
significant chi-square test (Table 3) and a RMSEA
value that exceeded the cutoff value at 0.09. Local fit

was better for this model in that the factor loadings
were all statistically significant (p< 0.001) and well
above 0.70; however, as presented in Table 4, the fac-
tor correlations for the first-order four factor model
were also statistically significant (p< 0.001) and were
exceedingly high, ranging from 0.851 between T and
A to 0.969 between A and PSI, suggesting a lack of
discriminant validity [25]. Specifically, correlations
this high indicate that the items may not be measur-
ing different latent constructs and that a model with
fewer factors may be a better fit for the data. Based
on this reasoning, the first-order four factor model
was rejected.

Next, an 18-item bifactor model consisting of a
general social support scale that was orthogonal,
rather than oblique, to the four more specific social
support categories (i.e. E/I, T, A and PSI) was tested.
Although the fit of this model was fair (Table 3), there
were specific problems with the PSI subscale. Once
the variance of the general factor was accounted for,

Table 2. Item description, factor, frequency and percentage.

MOS-SSS Item

Response N (%)

Factor
None of

the time (1)
A little of the

time (2)
Some of

the time (3)
Most of

the time (4)
All of

the time (5)

2: Someone to help you if you were
confined to bed

T 9 (4.5) 10 (5.0) 22 (11.1) 37 (18.6) 121 (60.8)

3: Someone you can count on to listen
to you when you need to talk

E/I 8 (4.0) 7 (3.5) 19 (9.5) 38 (19.1) 127 (63.8)

4: Someone to give you good advice
about a crisis

E/I 9 (4.5) 7 (3.5) 21 (10.6) 37 (18.6) 125 (62.8)

5: Someone to take you to the doctor if
you needed it

T 15 (7.5) 9 (4.5) 29 (14.6) 25 (12.6) 121 (60.8)

6: Someone to show you love
and affection

A 3 (1.5) 2 (1.0) 14 (7.0) 39 (19.6) 141 (70.9)

7: Someone to have a good time with PSI 4 (2.0) 3 (1.5) 21 (10.6) 40 (20.1) 131 (65.8)
8: Someone to give you information to

help you understand a situation
E/I 11 (5.5) 5 (2.5) 24 (12.1) 35 (17.6) 124 (62.3)

9: Someone to confide in or talk to
about yourself or your problems

E/I 8 (4.0) 8 (4.0) 17 (8.5) 37 (18.6) 129 (64.8)

10: Someone who hugs you A 7 (3.5) 3 (1.5) 19 (9.5) 29 (14.6) 141 (70.9)
11: Someone to get together with

for relaxation
PSI 8 (4.0) 6 (3.0) 24 (12.1) 33 (16.6) 128 (64.3)

12: Someone to prepare your meals if
you were unable to do it yourself

T 26 (13.2) 6 (3.0) 26 (13.2) 27 (13.7) 112 (56.9)

13: Someone whose advice you
really want

E/I 19 (9.6) 9 (4.5) 25 (12.6) 31 (15.7) 114 (57.6)

14: Someone to do things with to help
you get your mind off things

__ 9 (4.5) 10 (5.1) 26 (13.1) 34 (17.2) 119 (60.1)

15: Someone to help with daily chores if
you were sick

T 23 (11.6) 6 (3.0) 26 (13.1) 29 (14.6) 115 (57.8)

16: Someone to share your most private
worries and fears with

E/I 17 (8.6) 7 (3.5) 21 (10.6) 36 (18.2) 117 (59.1)

17: Someone to turn to for suggestions
about how to deal with a per-
sonal problem

E/I 15 (7.5) 7 (3.5) 25 (12.6) 37 (18.6) 115 (57.8)

18: Someone to do something enjoy-
able with

PSI 7 (3.4) 9 (4.5) 21 (10.6) 36 (18.1) 126 (63.3)

19: Someone who understands
your problems

E/I 14 (7.0) 10 (5.0) 22 (11.1) 33 (16.6) 120 (60.3)

20: Someone to love and make you
feel wanted

A 5 (2.5) 4 (2.0) 14 (7.1) 34 (17.2) 141 (71.2)

Note. E/I: emotional/informational; T: tangible; A: affectionate; PSI¼ positive social interaction; Item 14 is an extra item that is not included in analyses.
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all factor loadings for at least one subscale (PSI) were
nonsignificant. Moreover, the model contained a
negative residual variance estimate meaning the model
estimates were untrustworthy, thus leading us to reject
this model as well.

Finally, an 18-item one factor model was tested. It
initially showed poor fit (Table 3), and when inspecting
areas of local strain, we found that five residual correla-
tions exceeded an absolute value of 0.10: items 2 and 5
(0.117), items 2 and 16 (�0.121), items 6 and 16
(�0.122), items 6 and 17 (�0.128) and items 12 and 15
(0.101). Positive correlation residuals indicate that the
model under-predicts the association between variables
while negative residuals indicate the opposite. Mplus
generated modification indices suggesting that the add-
ition of 13 error covariances would improve model fit.
Ten of these suggestions made theoretical sense because
they involved pairs of items that were on the same sub-
scale in the original measure and thus, were conceptu-
ally related. We began to respecify the model by adding
one error covariance at a time in order of MI size (larg-
est to smallest). We performed Chi-square difference
testing of the nested models using the DIFFTEST option
in Mplus, which is appropriate when using the WLSMV
estimator [22]. Fit continued to improve with the add-
ition of each error covariance. We added error covarian-
ces until we had exhausted the 10 theoretically relevant
options. As displayed in Table 3, the resulting model fits
the data reasonably well with the following fit indices:
v2(142)¼ 308.319, p> 0.001; RMSEA ¼ 0.077; CFI ¼
0.990; and TLI ¼ 0.988. Factor loadings ranged from
0.807 to 0.957 (Table 5). Cronbach’s a was 0.97, which
was identical to what Sherbourne and Stewart [11]
reported for the overall support index in their ori-
ginal study.

Lastly, in order to assess the construct validity of
the instrument, we examined the relationship between
scores on our final MOS-SSS model and caregiver
depression as measured by the Center for
Epidemiological Studies-Depression (CES-D) [28].
Regression analysis in Mplus revealed a statistically
significant negative relationship between social sup-
port and depression (b¼ �0.374, p< 0.001). In other
words, an increase in self-reported depression pre-
dicted a decrease in social support scores.

Discussion

In this sample of low-income, urban caregivers of
African American children with poorly controlled
asthma, the 18-item one factor structure of the MOS-
SSS was the best fitting model according to CFA. In
contrast, the original 18-item second-order four factor
structure developed by Sherbourne and Stewart [11]
was not a good fit for the current sample. The poor
fit of the four factor models suggests that sub-dividing
social support into additional categories may not be
clinically meaningful, because it may not accurately
reflect the construct within this population. Indeed,
the results of this study indicate that although social

Table 3. Model goodness-of-fit indices.

Fit indices
Second order 4
factor model

First order 4
factor model Bifactor Model

Base model
1 factor

Model 10
1 factor

Chi-square 471.78 336.32 324.22 551.49 308.32
(df) 132 129 117 135 142
p <0.001 <0.001 <0.001 <0.001 <0.001
RMSEA 0.114 0.090 0.094 0.125 0.077
(90% CI) (0.103–0.125) (0.078–0.102) (0.082–0.107) (0.114–0.135) (0.065–0.088)
p (RMSEA �0.05) <0.001 <0.001 <0.001 <0.001 <0.001
CFI 0.983 0.990 0.990 0.980 0.990
TLI 0.981 0.988 0.987 0.977 0.988

Table 4. Factor correlations for the four factor model.
Factor correlations E/I T A PSI

E/I 1.0 – – –
T 0.909 1.0 – –
A 0.887 0.851 1.0 –
PSI 0.935 0.908 0.969 1.0

Note. E/I: emotional/informational; T: tangible; A: affectionate; PSI: Positive
Social Interaction. All correlations are significant at p< 0.001.

Table 5. Factor loadings and error covariances for the
final model.
Item Unstandardized Fully standardized Error covariances

2 1.00 0.807 Item 5
3 1.168 0.927 Item 4
4 1.121 0.895 Item 3, Item 8
5 1.074 0.861 Item 2, Item 12
6 1.097 0.878 Item 10, Item 20
7 1.156 0.919 –
8 1.210 0.957 Item 4
9 1.163 0.924 –
10 1.093 0.875 Item 6, Item 20
11 1.128 0.900 Item 18
12 1.086 0.870 Item 5, Item 15
13 1.135 0.904 –
15 1.099 0.879 Item 12
16 1.172 0.930 Item 17
17 1.166 0.926 Item 16
18 1.114 0.889 Item 11
19 1.165 0.926 –
20 1.058 0.849 Item 6, Item 10

All loadings are significant at p< 0.001.

6 R. MARGOLIS ET AL.



support may be comprised of different categories,
such as emotional/informational support, tangible
support, affection and positive social interaction—
these categories are not distinct enough to be
described as separate constructs in this population.
Our results differ from previous literature that dis-
cusses the significance of the different types of social
support and the relationship between those specific
types and health in African American communities
[29–31]. For example, Israel et al. [31] found that
when examined simultaneously in a sample of urban
African American women, instrumental support as
opposed to emotional support, was a better predictor
of depressive symptoms, suggesting that they are two
separate constructs; however, the authors did find a
rather high correlation (0.63) between emotional and
instrumental support, indicating that the same people
who provide emotional support may also be providing
instrumental support. This theory could explain our
results as well. Perhaps for our population of mothers
of African American children with asthma, the various
types of social support are being provided by the
same people and/or at the same time, rendering it dif-
ficult to parse those types of social support into separ-
ate constructs.

In addition to being the first study to examine the
factor structure of the MOS-SSS with caregivers of
African American children with asthma, another
strength of this study was our awareness of the non-
normal distribution of the data, which we addressed
through the use of the WLSMV estimator for ordered
categorical data. In this sample, as in a number of
previous studies, the items were positively skewed,
indicating high levels of social support but also sug-
gesting a ceiling effect [11,32,33]. A ceiling effect
implies a lack of sensitivity in the scale such that dis-
crimination between respondents at the top of the
scale is impossible. Consequently, it is important to
keep the likelihood of this effect in mind when inter-
preting scores on the 18-item one factor MOS-SSS or
any other version of the scale. In future, it may be
helpful to designate a cutoff point in order to differ-
entiate between caregivers with high versus low
social support.

This study has its limitations. First, the results are
specific to the population reflected in the sample (i.e.
low-income, urban caregivers of African American
children with poorly controlled asthma) and may not
be generalizable to other groups of asthma caregivers.
Second, the sample size limited our ability to test
more complex and alternative models. Finally, these
data are cross-sectional, and as a result, we were

unable to test the stability of the factor structure
over time.

Considering the associations between social support
and improved caregiver psychological health and child
asthma outcomes, it is critical to be able to accurately
measure social support [8–10]. Despite the limitations
of our study, our results suggest that with further val-
idation, the 18-item one factor MOS-SSS may be
appropriate for use in research and practice with care-
givers of African American children with poorly con-
trolled asthma. Indeed, the 18-item one factor MOS-
SSS appears promising as a mechanism to allow
healthcare researchers and providers to advance their
understanding of the relationship between social sup-
port and asthma outcomes in this vulner-
able population.
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