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Abstract

Objective: This study is the first to analyze the factor structure of the Center for Epistemological
Studies Depression (CES-D) Scale with custodial grandmeothers involving both cross validation
and convergent validity analyses.

Method: Cross validation was accomplished with two different samples of custodial
grandmothers (GCM) to calibrate (n=733; Average Age=52) and then validate (n=343; Average
Age=52.5) the model.

Results: Radloff‘s originally proposed four factor model (Depressed Affect, Well-Being,
Somatic Symptoms, and Interpersonal Problems) was found to best fit the data for both
calibration (RMSEA=0.049) and validation samples (RMSEA=0.050). The construct validity of
the four CES-D factors was supported by the correlations observed between these factors and
conceptually related psychosocial measures.

Conclusion: four CES-D factors as proposed are psychometrically sound when applied to
custodial grandmothers and that each factor contributes unique and meaningful information in

its own right.
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Introduction

Recent changes in social service policy such as decreased
availability of foster care, increased welfare caseloads and
a preference for custodianship to fall within familial lines,
have increased the degree to which grandparents become
the primary care providers for their grandchildren due to
problems (e.g. divorce, incarceration and incompetence)
experienced by the grandchild’s birth parents. This growth
in care distribution has resulted in approximately 937,700
grandparent households currently responsible for grandchild
care. Within this configuration, referred to as ‘“custodial”
or “skipped generation” grand families, the custodial
grandmother (CGM) is almost always the primary care giver
for the grandchild.

Due to the above reasons for which custodial grand
parenting arises, it is not uncommon for the duration of this
care to exceed five or more years. As the physical, emotional
and social challenges of caregiving accumulate, it is likely that
psychological stress will be experienced as well. Abundant
research has documented an elevated risk for depressive
symptoms among family caregivers to older adults, and this
phemonena has similarly been found within national samples
of CGMs [1-4]. Yet, little research has been conducted to
examine the psychometric properties of instruments that
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are commonly used to assess depressive symptoms among
custodial grandparents.

The Center for Epidemiological Studies Depression Scale
(CES-D) is a psychometrically sound measure of depressive
symptoms that was designed to identify depression among
the general population which has been widely used in studies
of informal family caregivers. The CES-D contains 20 items
assessing the frequency of typical depressive symptoms
over the span of a week [5]. Items are all answered within
the context of “in the past week how often did you feel...”
and include such statements as “fearful”, “you could not get
going”, “lonely”. Total scores range between 0 and 60 with
scores of 16 or higher indicating significant psychological
distress [5]. The basic psychometric properties of the CES-D
are robust and hold across general population subgroups, and
this instrument is suitable for use in Black and White English-
speaking American populations of both sexes within a ride
range of age and SES [6].

Our goal in the present study is to evaluate the
appropriateness of the CES-D for specific use with CGMs.
To this end, we conduct a cross validation analysis to uncover
the most appropriate factor structure for eventual use with this
population. We also inspect the basic psychometric properties
of this instrument with CGMSs, and examine the convergent
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validity and overall meaningfulness of the identified CESD
factors by correlating them with measures of conceptually
related constructs.

While the CES-D is often used to produce scores indicating
the degree to which an individual is experiencing depressive
symptoms, the structure of the items on this measure also has
the potential to be reduced to varying subscales and factors.
In her initial publication of the CES-D, Radloff [5] suggested
a four factor structure after conducting an exploratory factor
analysis on the original 20 items, based on the “eigenvalue
greater than one” guideline. This procedure was conducted
across three samples, all of which revealed the same factor
structure and exhibited high correlation across parallel factors
between samples. This four factor structure breaks apart the
predominantly used one factor model of depression into the
subscales of Depression (i.e., Depressed Affect, Well-Being,
Somatic Symptoms and Interpersonal Problems [5]. The 20
belonging to the CES-D are shown in Figure 1, according
to Radloff’s break down. These items primarily measure
affective and somatic aspects of depression.

As described by Shafer [7], identifying the factor structure
of depression symptom measures like the CES-D and
determining if these factors are the same across subgroups
has important implications for assessment, treatment and
theory. For example, individuals with different symptom
profiles are likely to have different prognoses and may
require different treatment. Thus, it is important to determine
whether subgroups can be distinguished on the basis of
specific depression symptom factors. It is equally important
to test various aspects of a theory of depression on the basis
of different symptoms that have been operationalized as
specific depression symptom factors [8]. It is further possible
that different depressive symptom factors may be related
to specific genetic variables within a given population and
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those different neural substrates may be associated with
diverse symptom factors. There is also growing evidence that
different subgroups (e.g. gender, race/ethnicity, patent status)
have different mean levels of symptomatology in terms of
specific symptom factors on depression measures, and that
specific depression symptom factors within a test have
different patterns of correlation with external variables [7].

Although many prior studies have largely confirmed
Radloff’s four factor model for the CESD across a wide
variety of populations [7], others have supported alternative
structures such as two and three factor models [5,9-12].
Research has also indicated that for some populations, a
simpler three factor model using only depression, anxiety and
interpersonal problems item groupings may be better suited.
For example, Chapleski, Lamphere, Kaezynski, Litchenberg
and Dwyer found this alternative three factor model to
perform better with American Indian Elders. Minkler et al.
[13] also found a simpler factor structure to be a better fit
statistically and conceptually for older African American
men and women in which depression and Somatic Symptoms
were found to define one factor rather than two.

Several studies have also been conducted to examine
the factor structure of the CES-D as it applies specifically
to family caregivers. O’Rourke [14] tested the validity of
the four factor model among older adults providing care for
familial dementia patients, finding it to fit their observed data
well. Roth et al. [15] also tested the four factor model with
the caregivers of dementia patents and not only found it to be
a good fit as well, but also found this factor structure to be
consistent across ethnic groups.

To our knowledge, only one prior study has examined
the factor structure of the CES-D with the unique family
caregiving population of grandparents raising grandchildren,
despite the fact that it has been widely used by researchers

I had trouble keeping my mind on what I was doing
I felt that everything I did was an effort

I felt that I was just as good as other people
I felt helpful about the future

I was bothered by things that don't usually bother me
_Aa] I felt that I could not shake off the blues, even with the help of my family or friends

Figure 1. The 20 belonging to the CES-D.

J Ment Health Aging 2017 Volume 1 Issue 1



to investigate the level of depressive symptoms reported by
these caregivers [4,13,16,17]. However, the study conducted
by McCallion and Kolomer [18] differs substantially from
the present investigation in several ways. Their sample was
restricted to African American participants recruited from
the boroughs of New York City and they broadly defined
“grandmother carer” to include any self-defined primary carer
who was “at least one generation removed from the child’s
own parent(s) (p. 329). In contrast, all of our participants are
“true” CGMS who were recruited across the 49 contiguous
states. Thus, findings from the present study are far more
likely to generalize to the overall population of US CGMs.

There are also important methodological differences
between the two studies. First, McCallion and Kolomer [18]
used a sequence of (a) confirmatory factor analysis (with
orthogonal rotation) of Radloff’s [5] original four factor
model, which did not fit the data well; (b) a subsequent
principal components exploratory factor analysis (with
varimax rotation), which fit the data better but differed from
considerably from Radloff’s model; and (c) a confirmatory
factor analysis of the newly derived model from step b, which
fit the data reasonably well. In the present study, we use a
more rigorous structural equation modeling (SEM) approach
where the four competing models of the CES-D factor
structure shown in Figure 2 are compared to one another
(Figure 2).

The one-factor model shown in Figure 1 simply allows
all 20 items to load on a single latent construct. The two-
factor model distinguishes the 4 reverse-scored positive
affect items into a separate Well-Being factor from the
remaining 16 depressive symptom items. The three-factor
model elaborates on the two-factor model, with 2 items from
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the 16 depressive symptom items in the two-factor model
designated as a third factor for interpersonal problems. The
four-factor model is identical to CES-D factor structure
proposed by Radloff [5] and includes Depressed Affect (7
items), Well-Being (4 items), Interpersonal Problems (2
items) and Somatic Symptoms (7 items). Our testing of these
alternative models provides support for an optimal model
not only through acceptable fit to the data, but also by the
rejection of competing models [19].

Another methodological distinction of the present study,
is that it represents the first attempt to cross-validate the
CES-D factor structure with any family caregiver population
whatsoever. Along these lines, it should be noted that
McCallion and Kolomer [18] did not employ independent
samples for each of their analytic steps described above,
thereby capitalizing on chance due to fitting the idiosyncrasies
of the sample data [19]. In contrast, we first test the four
competing models in Figure 2 with a calibration sample of
733 CGMs and then cross validate the best fitting model
with an independent validation sample of 343 CGMs. This
approach insures that the best fitting model is not specific to
a given sample. We hypothesize that Radloft’s [S] proposed
four factor model (Figure 1) will show superior fit compared
to the three competing models in our calibration sample, and
we further expect this model to similarly show good fit in our
validation sample of CGMs. Our use of CFA also allows us to
examine systematically if the magnitude of factor loadings is
equivalent between these two independent samples [7].

A final contribution of the present study is that, to
the best of our knowledge, it is pioneering with respect to
examining if any of the specific depressive symptom factors
found within the CES-D correlate meaningfully with relevant
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Figure 2. Competing models.
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constructs. This is an important aim because, even though
there has been generally strong support for the Radloff’s [5]
four factor structure of the CES-D, no formal subscales exits
for this instrument [7]. Consequently, the CES-D is used
almost exclusively to obtain global depressions scores while
potentially valuable information regarding symptom factors
is overlooked. To address this gap in the literature, we will
correlate the CES-D factors that are identified by means of our
CFA analyses with external variables that align conceptually
with Radloff’s [5] proposed factors. Specifically, we expect
the following correlations involving CES-D factors to be
statistically significant: Depressed Affect with anxiety;
Positive Affect with subjective well-being, Interpersonal
Problems inversely with perceived social support and
Somatic Symptoms with self-rated physical health status.

Materials and Methods
Participants

We defined CGM as the primary care provider for at least
one grandchild, without involvement in caregiving from
that child’s birth parents. Our sample consisted of a total of
733 CGM participants in the calibration sample and 343 in
the validation sample. All 1076 participants were asked to
complete the CES-D, and provide relevant demographic data.

Table 1. Key sociodemographic information for study samples.

Calibration
Sample (n=733)

Morn SDor% Morn

Validation Sample
(n=343)

SD or %

Characteristic

Age (Grandmother) 56.0 8.1 56.45% 8.22

Ethnicity

Caucasian 367 50.1% 152 44.3%
African American 366 49.9% 149 43.4%
Hispanic/Latino 38 11.1%
Other 4 1.2%
Education

Less than high school 123 16.8% 46 13.4%
High school graduate or GED 205 28.0% 64 18.7%
Some college 260 35.5% 152 44.3%
Bachelor's degree 95 13.0% 44 12.8%
Graduate or professional degree 50 6.8% 21 6.1%
Missing 16 4.7%
Family income

Under $15,000 232 31.7% 64 18.7%
$15,000-$75,000 445 60.3% 180 52.5%
$75,000 or more 28 3.8% 42 12.2%
Missing 28 3.8% 57 16.6%
Current Marital Status

Married 351 47.9% 132 38.5%
Not Married 382 52.0% 211 61.5%
Current Employment Status

Working 202 27.6% 145 42.3%
Not Working 531 72.4% 198 57.7%
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Key socio-demographic characteristics of these two samples
are shown in Table 1, where it can be seen that two samples
were nearly equivalent with respect to chronological age but
differed slightly in other respects.

Participants in the calibration sample (n=733) were
recruited for an NIH funded study of stress and coping
among custodial grandparents that employed a combination
of convenience-based (e.g. social service agencies; Internet,
radio, TV and newspaper ads) and probability-based (random
recruitment letters) sampling methods. The mean age of
CGMs in the calibration sample was 56.1 (SD=38.1). Because
of targeted sampling procedures, the racial distribution of this
sample was roughly composed of half Caucasian and half
African American participants.

Among this sample, 48% were married, 14% widowed,
7% separated, 22% divorced, 9% single (never married),
and <1% living with a partner. The largest percentage of
grandmothers had received some college education (36%).
Twenty eight percent reported being high school graduates
and 17% indicated having dropped out of public school. The
remaining participants (19%) had earned at least a college
degree, and some with degrees beyond undergraduate. Forty
eight percent were currently living in urban environments,
19% in suburban and 33% in rural locations. Most CGMs
reported family incomes within the $15,000 to $75,000 per
year range (63%). The majority of CGMs were working
either part or full time at the time of the interview (45%).
Fifty nine percent of grandchildren were between the ages of
4 and 10, 28% were between the ages of 11 and 14, with the
remaining 13% being 15 or older.

Grandmothers in the validation sample (n=343) were
enrolled in a NIH funded study co-directed by the second
and third authors which examined the efficacy of several
psychosocial interventions on both CGM and grandchild
well-being. On average, they were approximately the same
age (56.45, SD=8.22) as the calibration sample. The ethnic
make up for this sample contained two additional categories
(Hispanic/Latino, Other) which allowed for a slightly different
distribution than with the calibration sample (Caucasian,
44.3%; African American, 43.4%; Hispanic/Latino, 11.1%,
Other, 1.2%). Close to half of the CGMs in this sample had
at least some college experience (44.3%), 16.7% had a high
school diploma or equivalent, 13.4% did not complete high
school and 12.8% had a bachelor’s degree and 6.1% had a
graduate of professional degree. Most CGMs reported family
incomes between $15,000 and $75,000 per year (52.5%),
18.7% reported less than $15,000, 12.2% reported more
than $75,000 annually, and 16.6% chose not to answer. The
majority of grandmothers were not married (61.5%) and
not working (57.7%) at the time of the interview. For the
validation sample, CES-D data analyzed here involved that
collected from each CGM at the initial (pre-intervention)
occasion of measurement (Table 1).



Results and Discussion

Comparisons between the four competing models
depicted in Figure 1 with data obtained from the calibration
sample are summarized in Table 2.

Model 1

Apart from the fact that all factor loadings associated
with this model were statistically significant, none of the
other indicators of model fit were within the desired range
(RMSEA=0.079, CFI=0.846, TLI=0.876 and SRMR=0.059).

Model 2

The AZSzB test between this model and Model 1 was
significant ( Ayg, =317.04, df=1, p<0.01). This model
performed better than Model 1 with respect to all fit indices,
with some of these indices falling within the established
ranges of good fit (CFI=0.909, TLI=0.920 and SRMR=0.045).
However, the RMSEA (0.061) was not within the accepted
range of being less than 0.05. All indicators remained
significant in their loading onto their designated factors.
Although Model 2 showed improvement over Model 1 in all
of the fit indices, there was still potential for improvement.

Model 3

The A}(SZB test between this model and Model 1 was
significant (Ao, =124.40, df=2, p<0.01). This model also
performed better on all fit indices, than did Model 2 although
RMSEA was close, it still remained somewhat outside of the
desired less than 0.05 range (RMSEA=0.053, CFI=0.933,
TLI=0.935 and SRMR=0.039). All indicators remained
significant in their loading onto their designated factors.

Model 4

2

A As test was conducted to analyze the significance
of the difference between this model and Model 3. The
comparison was significant indicating dissimilarity of fit
((*=56.56, df=1, p<0.05). The RMSEA for Model 4 fell to
within the desired range of less than 0.05, further indicating
improved model fit in comparison to Model 3. The remaining
indices all improved as well in comparison to Model 3,
further supporting the superior of this Model 4 (y*=448.34,
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df=65, p<0.01; RMSEA=0.049, CFI=0.943; TLI=0.942 and
SRMR=0.037). The factor loadings of all items onto their
respective factors were also statistically significant and did
not change in strength in comparison to the Model 3.

Cross validation model

With the above establishment of the four-factor model
using the calibration sample, this solution was then tested
on the validation sample (Table 2). Data from the validation
sample yielded similar model fit with all fit-indices within their
desired range (y’=297.24, df=161, p<0.01; RMSEA=0.050,
CFI=0.943, TLI=0.952 and SRMR=0.041). This fit allowed
for the next step of the cross validation in which invariance
was tested between the calibration and validation samples at
the configural and scalar levels.

Configural (y’=537.13, df=324, p<0.01; RMSEA=0.045,
CFI=0.962, TLI=0.955 and SRMR=0.041) and scalar
(¢*=510.87, df<308, p<0.01; RMSEA=0.047, CFI=0.961,
TLI=0.956 and SRMR=0.041) models each exhibited excellent
fit as indicated by the fit indices used above. Additionally,
the Chi-square difference test between configural and scalar
was non-significant suggesting that both the factor structure
and factor loadings were consistent between the two samples
with all factor loadings remaining significant and no observed
cross-loadings.

Correlational findings

Zero order correlations between each of the CES-D
symptom factors associated with Model 4 and the relevant
external variables are summarized in Table 3. As expected,
all correlations were statistically significant. Correlations of
the highest magnitudes involved Somatic Symptoms with
anxiety (0.63) and Depressed Affect with anxiety (0.58).
For the purpose of the correlational analyses only, the
items comprising the CES-D well-being factor were scored
such that higher scores reflected higher levels of positive
emotional well-being. This was done in order to better
facilitate interpretation of the involved correlations. The
variable subjective well-being correlated moderately with the
symptom factors of Depressed Affect (-0.42), Positive Affect
(0.43) and Somatic Symptoms (-0.40). Moderate correlations

Table 2. Summary of the model fit indices for calibration and validation samples.

Model X2
Test of different CES-D factor structures
(Calibration Sample, n=733)

One Factor 945.46
Two Factor 628.50 ***
Three Factor 504.90 ***
Four Factor 448.34 ***
Validation Model Fit
(Validation Sample, n=343)
Four Factor 297.24 ***
Invariance tests
Adjusted difference test between configural and scalar 26.26, p=0.06

df RMSEA CFl TLI SRMR
170 0.079 0.846 0.876 0.059
169 0.061 0.909 0.92 0.045
167 0.053 0.933 0.935 0.039
164 0.049 0.943 0.942 0.037
161 0.05 0.952 0.943 0.041

16

***p<0.01. x?=Chi-Square Test (i.e., Minimum Fit Function); RMSEA: Root-Mean-Square-Error of Approximation; CFI: Comparative Fit Index; TLI: Tucker Lewis
Index; SRMR: Standardized Root-Mean-Square Residual Index; WRMRI Weighted Root Mean Square Residual
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were also observed for Positive Affect with anxiety (-0.42)
and for Somatic Symptoms and self-rated health -0.38. All
remaining correlations were modest in magnitude despite
reaching statistical significance (Table 3).

Additional findings regarding the psychometric properties
of the four CFA symptom factors identified through the CFA
analyses described above are summarized in Table 4. First, the
Cronbach alpha reliability estimates for the items associated
with each symptom factor were found to be acceptable
except within both samples except for those involving the
Interpersonal Problems symptom factor. Second, the zero
order correlations between each CES-D symptom factor are
presented separately for both the calibration and validation
samples. For both samples, all correlations were statistically
significant. In particular, two correlations within the
calibration sample were quite large in magnitude: Depressed
Affect with Positive Affect (-0.82) and Depressed Affect with
Somatic Symptoms (0.93). These same correlations were of
the greatest magnitude for the validation sample, but at lesser
magnitudes (-0.65 and 0.75, respectively). Third, Table 4 also
shows for both samples, the zero order correlations between
each of the four symptom factors and the total CES-D score
across all 20 items. All correlations across both samples were
statistically significant and were very high in magnitude
except for the Interpersonal Problems factor (i.e., 0.67 in
calibration sample and 0.57 in validation sample) (Table 4).

Discussion

Our overall aim in this study was to determine the best
fitting factor structure of the CES-D as it applies to the
unique family caregiving population of CGMs. Even though
past CFA studies have typically provided evidence in support

Table 3. Correlations between CES-D factors and convergent
variables.

Ssu;‘;)itaa:'t Anxiety  Health P:;:Ze
Depressed Affect -0.25 0.58 -0.3 -0.42
Well-Being 0.28 -0.42 0.26 0.43
Somatic Symptoms -0.26 0.63 -0.38 -0.4
Interpersonal Problems -0.25 0.29 -0.19 -0.2

All correlations significant at p<0.05. The items comprising the CES-D positive
affect factor were scored such that higher scores reflected higher levels of
positive emotional well-being
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of Radloff’s [5] originally proposed four factor structure
[7], only one other study to date has involved CGMs as the
population of interest. Although McCallion and Kolomer [18]
ended up identifying a four factor model for the CESD-D
in their study, they found a considerable numbers of cross-
loadings between these factors and one item (“I feel that
everything I did was an effort”) did not load onto any factors
at all. Thus, the factors found by McCallion and Kolomer
were essentially dissimilar from those observed by Radloff
[5] and numerous other investigators regarding the CES-D.

In contrast to McCallion and Kolomer [18], we found
Radloff’s exact four factor structure to best fit the data
obtained from both our calibration and validation samples. In
each sample, all items loaded at statistically significant levels
precisely as specified by Radloff [5] and no cross loadings
whatsoever emerged. In addition, there we no significant
differences between our calibration and validation samples
with respect to the magnitudes of these factor loadings.

The generalizability of our findings is further enhanced
by the fact that these two samples were obtained from
multiple states and were quite diverse in terms of key socio-
demographic characteristics. Also, it is noteworthy that our
calibration and validation samples were gathered for two
different purposes, with the calibration CGMs agreeing to
participate in survey study only whereas the validation CGMs
participated in a randomized control trial. This distinction
between the two samples is important in light of concerns
among researchers that family caregivers who enroll in
interventions may be dissimilar from their non-help-seeking
peers [20].

There are several potential reasons why our findings with
the present samples of CGMs were consistent with Radloff’s
[5] four factor structure for the CES-D, while those reported
by McCallion and Kolomer [18] were not. For instance, their
sample consisted entirely of African American participants
from New York City and it included caregivers other than
just grandmothers. In contrast, our sample was racially/
ethnically diverse and it contained grandmothers only. Thus,
we believe that our samples in the present study were far
more representative of the overall U.S. population of CGMS.

That our findings in support of Radloff’s original [5] four

Table 4. Inter-factor correlations and internal reliability.

Inter-factor Correlations and internal reliability - Calibration Sample

Depressed Affect Well-Being
Depressed Affect 1
Well-Being -0.82 1
Somatic Symptoms 0.93 -0.74
Interpersonal Problems 0.66 -0.53

Somatic Symptoms | Interpersonal Problems Total CES-D Score

1
0.67

a

Inter-factor Correlations and internal reliability - Validation Sample

Depressed Affect 1
Well-Being -0.65 1
Somatic Symptoms 0.75 -0.51
Interpersonal Problems 0.44 -0.29

1
0.43

0.92 0.87
-0.81 0.71
0.9 0.74
1 0.67 0.66
0.85 0.89
-0.72 0.78
0.83 0.74
1 0.57 0.63

All correlations significant at p<0.05. a=Cronbach's alpha. The items comprising the CES-D Positive Affect factor were scored such that higher scores reflected higher

levels of positive emotional well-being
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factor structure differ from McCallion and Kolomer’s [18]
findings may also be due to key methodological differences
between the two studies. Whereas they conducted several
different types of analyses that all involved a single sample,
we followed the approach of comparing four competing CFA
models which has become the standard in this line of research
[7]. Moreover, we uniquely confirmed our findings across
two different samples.

In addition to cross-validating Radloft’s [5] factor
structure of the CES-D, we also examined key psychometric
properties of these four symptom factors across our two
separate samples of CGMs. Such analyses are important
because, even though no formal symptom subscales currently
exist for the CES-D, the items associated with each symptom
factor (Figure 2) would presumably be used by clinicians
and researchers alike to measure each of the four CES-D
symptom factors, respectively [7]. In this regard, we found
the internal consistency values as measured by Cronbach’s
alpha for each symptom factor to be nearly identical across
both the calibration and validation samples, with all symptom
factors showing acceptable alpha values (i.e., > 0.70), except
for the Interpersonal Problems factor. The less than ideal
Cronbach alpha values observed for this particular symptom
factor are likely due to the fact that it is measured by only
two items, which is problematic given that the reliability of
a scale’s items is generally underestimated when the number
of items is small [21]. Because the CES-D is the only widely
used measure of depressive symptoms at this time to contain
an interpersonal problems factor [7], an important future goal
is the development of additional items that uniquely capture
this important aspect of depression.

From a psychometric perspective, we also examined
within both the calibration and validation samples the degree
to which each of Radloff’s [5] symptom factors correlated
with each other as well as with the CES-D total score. In
both samples, the highest correlations between the symptom
factors and CES-D total score involved the Depressed Affect
factor and the Somatic Symptoms factor. In turn, this is in line
with Shafer’s [7] meta-analysis of the factor structures of the
four major depression questionnaires which found that these
two symptom factors are common across the Beck Depression
Inventory [22], the Hamilton Rating Scale for Depression
[23], Zung Self-Rating Scale [24] and the CES-D alike.

The primacy of the Depressed Affect and Somatic
Symptoms factors is further indicated by the finding that
these two symptom factors correlated the highest with each
other in both our calibration (0.93) and validation samples
(0.75). In contrast, the Interpersonal Problems factor showed
the lowest inter correlations with both the CES-D total score
and the other three symptom factors in both samples. It is
noteworthy that this particular symptom factor was found
to be unique to the CES-D in Shafer’s [7] meta-analysis of
the four major depressive questionnaires. This reinforces
the recommendation stated above that further development
of the Interpersonal Problems symptom factor is warranted.
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Our correlational findings within both the calibration
and validation samples additionally mirror Shafer’s [7]
conclusion that “the General Depression factor found in all
the tests is probably the most appropriate and pure measure
of depressive symptom severity” (p. 137).

We also set out in the present study to examine if the
depressive symptom factors on the CES-D were related to
conceptually-related external variables in our calibration
sample. This enabled us to not only conduct a preliminary
assessment of each factors potential construct validity, but
also provide evidence to support the future use of these
symptom factors by clinicians and researchers alike. This is a
major contribution of the present study given that, to the best
of our knowledge, similar analyses have yet to be conducted
with CGMs or any other target population for that matter. If
these symptom factors are, in fact, associated with other key
variables then their potential usefulness in informing theory,
identifying population subgroups and serving as specific
intervention outcomes is indicated [7,8].

The external variables that we examined included
measures of perceived emotional support, self-reported
anxiety symptoms, and self-rated physical health. Each of
these variables was found to correlate significantly with all
four CES-D symptom factors. The Depressed Affect factor
of the CES-D had the greatest correlation with Anxiety
(r=0.58), which is not surprising given that anxiety and
depression are highly interrelated [25]. Indeed, depression
and anxiety often coexist in later life [26] and depression with
anxiety symptoms or with a comorbid anxiety disorder is a
more severe illness in older adults than depression without
anxiety, in terms of course and outcome [27]. The remaining
correlations involving Depressed Affect were moderate,
negative, and coincided with the prediction that general
depression would be negatively related to perceived social
support, better self-rated health, and subjective positive well-
being given that each of these variables has been found to be
inversely associated with depressive symptoms in the general
population [28-30].

Our finding that the Positive Affect factor of the CES-D
correlated most highly with subjective well-being (+=0.43)
supports the convergent validity of this symptom factor given
that its corresponding items (Figure 1) focus specifically
on such positive mood states as happiness, enjoyment, and
hopefulness. However, the Positive Affect symptom factor
also showed correlations of a similar magnitude with anxiety
which corresponds to recent genetic studies which point to
genetic linkages between depressive symptoms, neuroticism
and subjective well-being [31]. Understanding the role of
possible genetic predispositions in mood disorders has been
a major goal within the NIMH [8] strategic plan for mood
disorders research.

The Somatic Symptoms factor of the CES-D had
its greatest correlation with Anxiety (#=0.63), which is
understandable given that several of the CES-D items
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corresponding to this factor such as reduced appetite, fatigue,
restless sleep, and difficulty concentrating are also common
symptoms of anxiety [25]. This Somatic Symptoms factor
of the CES-D also negatively correlated with perceived
social support, self-rated health and subjective well-being,
but the magnitude of these correlations was not as high that
involving anxiety. In this respect, it is noteworthy that the
CES-D Somatic Symptoms factor includes motivational
items (“could not get going”; “everything is an effort”) that
are not present among the somatic symptoms items on other
major depression questionnaires [7]. It is possible then,
that its correlation with such variables as social support
and subjective well-being may be largely attributable to the
presence of these motivational items.

Although the CES-D Interpersonal Problems factor
correlated with all four of the external variables, the low
magnitude of theses correlations suggests that only a small
amount of the variance within each is associated with this
symptom factor. This further reinforces the concerns raised
above that this symptom factor, which is unique to the
CES-D, may be currently insufficiently measured by just
two items. Our findings also point to the possibility that
interpersonal problems are not symptomatic of depression per
se. According to DSM-5 criteria, for example, impairments in
the social realm and other important areas of functioning are
the result of depressive symptoms [32].

It is important to acknowledge several limitations associated
with the present study. One shortcoming is that we did not test the
CES-D factor by CGM race/ethnicity and custodial grandfathers
were not considered at all. The fact that our findings with aracially
diverse sample differed from those reported by McCallion and
Kolomer [18] with an African American only sample, point
to possible racial differences among CGM regarding CES-D
symptom factors. Another limitation is that our examination of
the correlations between CES-D symptom factors and relevant
external variables was restricted to the calibration sample
only because these variables were not similarly collected in
the validation sample. Moreover, the external variables that
we examined here were from a larger study and selected for a
different purpose other than investigating their relationships to
CES-D symptom factors.

Despite these limitations, the findings of the present study
provide convincing evidence among two different national
samples of CGMs supporting the four symptom factor of the
CES-D as was originally identified by Radloff [5]. Although
the psychometric properties of three of these symptoms factors
were found to be strong (i.e., Depressed Affect, Somatic
Symptoms and Positive Affect), our results also raise several
important concerns regarding the measurement properties and
overall meaningfulness of the Interpersonal Problems factor
that might transcend specific use of the CES-D with CGMs.
Finally, we hope that the significant correlations we observed
between the four CES-D symptom factors and conceptually
relevant external variables will encourage clinicians and
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researchers in the future to explore the usefulness of these
factors in identifying patient profiles, serving as treatment
outcomes and facilitating theoretical understanding of
depressive symptoms for all target populations, especially
custodial grandmothers. With the increase of situations in
which grandparents are functioning as the full-time caregivers
for their grandchildren, it is important to know that the widely
used CES-D can be meaningfully used with this population.
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