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February 19, 2019

Drs. P. Brambilla and J.C. Soares
Editors-in-Chief
Journal of Affective Disorders

RE: "Social Support from Friends and Depression among African Americans: The Moderating
Influence of Education” (Manuscript number: JAD 2018 2513)

Dear Drs. Brambilla and Soares:

The manuscript has been revised in accordance with the suggestions from the anonymous
reviewers. My co-authors and I appreciate the thoughtful attention and the constructive critique.
We have endeavored to be forthcoming and cooperative in incorporating this critique in the
preparation of the revised manuscript.

We have numbered each criticism raised by the Reviewer. We indicate by section name and page
number where specific changes have been made within the text of the manuscript. New and
revised texts are highlighted in yellow.

Overall, comments from the two Reviewers were particularly helpful in sharpening the
manuscript. New material has been incorporated into the manuscript and tables.

Thank you for the opportunity to revise this manuscript, which is being considered for
publication in the Journal of Affective Disorders.

Reviewer 2

1. The article raises an extremely important issue, the role of social support and friendship in
depression etiology among African-Americans. The findings are highly relevant as they
highlight that protective effects are subject to educational attainment. These are fascinating
aspects worth publishing but I would like to make some considerations that could help to
improve the paper

Thank you for noting the strengths of this manuscript.

2. Abstract: Please mention that it is a cross-sectional study. I am surprised to read about
limitations in the abstract.

We have indicated in the abstract that this is a cross-sectional study. We included a discussion of
limitations in the abstract in accordance with the Journal of Affective Disorders’ guidelines.



3. It would be interesting to discuss the effect size and the magnitude of differences between
groups.

Thank you for bringing this to our attention. We have included pseudo R squareds in Table 3 to
demonstrate effect size. Additionally, we conducted bivariate analyses to examine group
differences between respondents who did not qualify for a 12-month MDD diagnosis and
respondents who did quality for a diagnosis. This information is presented in Table 2, and we
have revised the Results section to reflect this additional analysis (p. 7).

4. 1 would like to read the authors* thoughts on why they selected education. As the discussion
is centered on resources, investigating interaction effects with income would make a lot of
sense. Further, educational attainment is strongly influenced by neighborhood, family
history, city area lived in, childhood and experiences etc; these are also factors that influence
the likelihood to develop depression and should be acknowledged in the paper.

Reviewer 2 brings up a great point. Of the varied socioeconomic indicators that were available
(e.g., family income, occupation, education), we selected education for this analysis for several
reasons. Education precedes income and occupation. For this reason, it is believed that
education drives most of the relationship between SES and mental and physical health. In fact,
this is well documented by Mirowsky and Ross (2003). Lastly, we decided not to examine
occupation in this analysis, as this indicator of SES would exclude individuals who do not work,
which would disproportionately affect women who have never worked outside of the home. We
have included this rationale in the manuscript at the end of the Introduction section (p. 4).

We have included in the limitations section of the paper a discussion of confounding factors we
were unable to control for in the current analysis (e.g., family and neighborhood contexts,
childhood experiences) (p. 13).

5. since the study is cross-sectional, depression might affect contact frequency and help seeking
behavior and this could be another explanation for the results. How does this differ between
low and high educated people?

Thank you for noting this. The revised manuscript now includes a discussion of resource
mobilization in the Discussion section (p. 11). The resource mobilization framework suggests
that when an individual experiences hardship, they are likely to reach out to their social networks
to marshal the necessary supports for coping with these problems. Additionally, the individual’s
support network may initiate assistance to the individual if they notice that the individual is in
distress. In the present analysis, it may be that respondents with less education who were
suffering from depression were reaching out to their friends for help coping with their depressive
symptoms; moreover, their friends may have noticed mood and behavioral changes in the
respondents and mobilized around them to help them cope with their depressive symptoms.

In ancillary analyses not discussed in the manuscript, we found that there were no educational
differences in the frequency of contact with friends and receipt of support from friends among



respondents who qualified for a 12-month MDD diagnosis. We are unaware of any studies that
have examined educational differences in resource mobilization.

6. reasons for the interaction effect might also be related to the cause of depression; the
accumulation of risk factors might be higher in low educated than high educated people so
that social support might not be sufficient to overcome the effect of these risk factors among
people with low education

This is a great point. The revised manuscript now includes an explanation in the Discussion
section of how individuals with less education are more likely to accumulate more risk factors
(e.g., chronic stressors) for depression that cannot be offset by friendship support (pp. 10-11).

7. T'would like to know how years of education are distributed among people with and without
depression (mean, std, range)

This information is now reflected in Table 2. We did not find that individuals who qualified for
a diagnosis significantly differed from those who did not qualify for a diagnosis in years of
educational attainment.

Reviewer 3

1. This study is an analysis of data from the National Survey of American Life, which is based
on a sample of African American respondents. The goal of the study is to look for statistical
interactions between four aspects of social support and level of education in determining the
prevalence of MDD. The analysis, in the end, focuses on three aspects of social support:
frequency of contact and receipt and provision of social support. This decision is apparently
made because the model two interaction with closeness has an upper confidence limit of 1.0,
which seems a bit arbitrary. The interaction with closeness is the same, essentially, as the
other indicators.

We did not report or interpret the interaction between subjective closeness X education because
its p-value was .05. Since we used an alpha level of .05 (i.e., p<.05), this interaction did not
achieve significance at the specified alpha level.

2. An interaction is consistently identified, and it is very dramatic, including a reversal of the
direction of effect. The interpretation of it is also quite interesting, especially the resource
mobilization hypothesis, which might lead to a course of action quite different than a more
naive interpretation of the results. However, the authors are reticent to speculate about
clinical or public health implications of their findings, choosing instead to argue
conservatively that longitudinal studies are needed. I think this is reasonable.

Thank you for noting this.

3. Justification for the study is provided by a brief review of literature making the point that the
association of social support with health outcomes is not simple, and that prior studies have



identified a lack of positive benefits, or even suggested harms, among low SES groups.
Something that is missing from the discussion is reference to differing dimensions of social
support. E.g. emotional closeness may not have the same benefits in people of low SES —
whose needs may be more prominent in the area of instrumental social support. The receipt
and provision of instrumental support “...help you out” is assessed by the questions
contained in the survey, but the topic is not introduced to the reader at all — the current
introduction treats social support as a unitary construct.

Thank you for bringing this to our attention. We have added a paragraph that identifies and
describes the four types of social support—emotional, instrumental, appraisal, and informational.
We have also included a discussion of the relevance and importance of instrumental support
among individuals of lower SES. These new texts are in the Introduction section (pp. 1-2)

4. Another issue with the general approach of the study is its timeliness. The data source is
approaching 20 years old. Although it is a historical dataset, it is a well-known and well-
regarded study, with a response rate in a population-representative sample that has been
difficult for more recent studies to achieve. Taylor series expansion is used to address design
effects. However, it must be acknowledged that, typical of multi-purpose surveys, the
measures of some variables are somewhat crude — not least of which is the social support
measurement, which is done with 4 items rather than a validated social support scale. This
limitation is not mentioned in the “limitations” section.

Thank you for noting the significance, importance, and strengths of the NSAL despite the age of
the data set. The data was collected in 2001-2003, which may limit the generalizability of the
current findings. However, the NSAL includes the most comprehensive collection of survey
items on friendship support and psychiatric disorders among a nationally representative sample
of African Americans.

Reviewer 3 brings up a good point regarding the measurement of friendship dimensions. We
have revised the limitation section to include this measurement limitation (p. 13). We have also
suggested that future research should use multi-item scales to assess the multiple dimensions of
friendships (i.e., subjective closeness, frequency of contact, receipt of social support, provision
of social support).

5. Tagree with the authors decision to categorize education in order to depict the interaction
graphically in the Figures. The coefficients for interaction terms from continuous variables in
logistic regression models is very difficult to interpret.

Thank you for noting this.

6. My main concern with the paper concerns a lack of transparency about the logistic regression
modeling. The social support item responses are a series of categories, which might have
been represented in the model using indicator variables — allowing the model to produce a
fitted value for each level of social support and its interaction with education. Instead,
without justification, the authors have treated social support as a continuous variable (at least,
I am guessing so since there is a single interaction term in their models whereas treating it as



a series of categories would have needed to be tested in aggregate by a likelihood ratio test
for several interaction terms) without any justification for doing so. This is a concern since it
imposes a strong log-linear assumption (that the log odds of depression is a linear function of
the modelled covariates) and risks erroneous fitted values. Yet, no indication of the fit of the
model is provided in the manuscript — I don’t think the manuscript can be published without
some attempt to convince the reader that imposition of the strong (albeit unarticulated)
assumption is justified.

The friendship characteristics (i.e., subjective closeness, frequency of contact, receipt of support,
provision of support) are measured using a Likert-type scale (1 to 7 for frequency of contact and
1 to 4 for subjective closeness, receipt of support, and provision of support). Although Likert-
type scales are technically ordinal in nature, a number of scholars have found that Likert-type
variables can be treated as approximately continuous variables (Johnson & Creech, 1983; Lubke
& Muthén, 2004; Norman, 2010; Sullivan & Artino Jr, 2013; Zumbo & Zimmerman, 1993). In
these instances, a Likert-type variable is considered an ordinal approximation of a continuous
variable and thus analysis strategies that are used for continuous variables are applied to Likert-
type variables. This is a common practice in the psychiatric and social sciences that is well
documented (Assari & Lankarani, 2018; Cross, Nguyen, Chatters, & Taylor, 2018; Mouzon,
Taylor, Keith, Nicklett, & Chatters, 2016; Taylor, Forsythe-Brown, Taylor, & Chatters, 2014).
In fact, this treatment of a Likert-type variable as a continuous variable can be found in several
articles recently published in the Journal of Affective Disorders (see (Doménech-Abella, Mundo,
Haro, & Rubio-Valera, 2019; Li, Jiang, & Zhang, 2019; Lin et al., 2019; Nyberg, Rajaleid,
Westerlund, & Hammarstrém, 2019). We have added this explanation to the Methods section (p.
5). We have also included pseudo R squareds in Table 3 to provide evidence of model fit. The
pseudo R squareds for the five models presented in Table 3 ranged from .15 to .16. These values
represent good model fit (McFadden, 1977). Further, we conducted ancillary analyses with all
four friendship variables treated as categorical variables and found that the pseudo R squareds
for these models were very similar to the pseudo R squareds presented in Table 3. This suggests
that the treatment of the friendship variables as continuous variables had no effect on the fit of
the estimated models.

7. In the third “highlight” I think it would be better to say that the benefits of friendship are
modified by education, since stratification is an analysis procedure rather than an interpretive
one.

We have revised the third highlight. It now reads, “The benefits of friendships are modified by
education level.”

8. It is odd to list education as a “controlled” variable when the analysis is focused on
interactions involving education. It is a different thing to say that education was included as a
main effect when education by social support interactions are also included in the model and
saying that it was “controlled.”

We have revised the Methods section, so that education is not listed as a control variable for the
multivariate analyses with education X friendship interactions. In the baseline model (i.e., the



model without education X friendship interactions), education was included as a control variable
(p. 6).

9. “....an iterative regression-based multiple imputation approach” is a vague description for a
scientific journal. Is this referring to MICE?

The imputed family income and education variables were computed by researchers of the
National Survey of American Life and not by the authors of this manuscript. This is a variable
that is available within the public data set. However, we were unable to find documentation on
the imputation procedures for these variables beyond what we have already provided in the
manuscript. As far as we can tell, this information is not publicly available. In an effort to be as
forthcoming as possible, we have provided several links below to websites that have information
relevant to the NSAL. We have thoroughly searched these websites and were not able to find
information on the imputation procedures the NSAL researchers used for the family income and
education variables.

https://www.icpsr.umich.edu/icpsrweb/ICPSR/studies/190
https://www.icpsr.umich.edu/icpsrweb/ICPSR/studies/20240/version/8

10. I don’t think it is right to say, in the discussion, that education is “an indicator of SES” — SES
is a composite, usually, of education, income and sometimes occupational prestige. This
study examines education, not SES.

Reviewer 3 is correct in noting that SES is a composite variable. Commonly, SES is assessed
using an index, and frequently, education, income, occupation, and occupational prestige are
components of an SES index (Mueller & Parcel, 1981). These components or items in an index
are referred to as indicators (Blalock, 2017). For this reason, education, income, occupation, and
occupational prestige are referred to in the SES literature as indicators of SES (Mueller & Parcel,
1981). To maintain consistency with established terminology in the field, we also referred to
education as an indicator of SES in this paper. However, we understand that the phrasing,
“...education, an indicator of SES” could seem to suggest that education is an equivalent
measure of SES, which, as Reviewer 3 noted, is inaccurate. We have changed the wording of
this sentence, as well as a similar sentence in the introduction section for clarity (p. 4 and p. 9).

11. Beyond Wheaton et al., there is a literature stemming from evolutionary biology/psychology
that hypothesizes that mobilization of social support is an adaptive feature of depression and
one of the reasons for its evolutionary persistence.

We appreciate the suggestion to examine resource mobilization in the evolutionary psychology
literature. After a thorough literature search, we believe that we have identified the theory to
which Reviewer 3 was referring—Social Navigation Hypothesis. We have added a discussion of
this theory in explanation of our findings in the Discussion section (p. 11).


https://www.icpsr.umich.edu/icpsrweb/ICPSR/studies/190
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Reviewer 2

1. The article raises an extremely important issue, the role of social support and friendship in
depression etiology among African-Americans. The findings are highly relevant as they
highlight that protective effects are subject to educational attainment. These are fascinating
aspects worth publishing but I would like to make some considerations that could help to
improve the paper

Thank you for noting the strengths of this manuscript.

2. Abstract: Please mention that it is a cross-sectional study. I am surprised to read about
limitations in the abstract.

We have indicated in the abstract that this is a cross-sectional study. We included a discussion of
limitations in the abstract in accordance with the Journal of Affective Disorders’ guidelines.

3. It would be interesting to discuss the effect size and the magnitude of differences between
groups.

Thank you for bringing this to our attention. We have included pseudo R squareds in Table 3 to
demonstrate effect size. Additionally, we conducted bivariate analyses to examine group
differences between respondents who did not qualify for a 12-month MDD diagnosis and
respondents who did quality for a diagnosis. This information is presented in Table 2, and we
have revised the Results section to reflect this additional analysis (p. 7).

4. Twould like to read the authors thoughts on why they selected education. As the discussion
is centered on resources, investigating interaction effects with income would make a lot of
sense. Further, educational attainment is strongly influenced by neighborhood, family
history, city area lived in, childhood and experiences etc; these are also factors that influence
the likelihood to develop depression and should be acknowledged in the paper.

Reviewer 2 brings up a great point. Of the varied socioeconomic indicators that were available
(e.g., family income, occupation, education), we selected education for this analysis for several
reasons. Education precedes income and occupation. For this reason, it is believed that
education drives most of the relationship between SES and mental and physical health. In fact,
this is well documented by Mirowsky and Ross (2003). Lastly, we decided not to examine
occupation in this analysis, as this indicator of SES would exclude individuals who do not work,
which would disproportionately affect women who have never worked outside of the home. We
have included this rationale in the manuscript at the end of the Introduction section (p. 4).

We have included in the limitations section of the paper a discussion of confounding factors we
were unable to control for in the current analysis (e.g., family and neighborhood contexts,
childhood experiences) (p. 13).



5. since the study is cross-sectional, depression might affect contact frequency and help seeking
behavior and this could be another explanation for the results. How does this differ between
low and high educated people?

Thank you for noting this. The revised manuscript now includes a discussion of resource
mobilization in the Discussion section (p. 11). The resource mobilization framework suggests
that when an individual experiences hardship, they are likely to reach out to their social networks
to marshal the necessary supports for coping with these problems. Additionally, the individual’s
support network may initiate assistance to the individual if they notice that the individual is in
distress. In the present analysis, it may be that respondents with less education who were
suffering from depression were reaching out to their friends for help coping with their depressive
symptoms; moreover, their friends may have noticed mood and behavioral changes in the
respondents and mobilized around them to help them cope with their depressive symptoms.

In ancillary analyses not discussed in the manuscript, we found that there were no educational
differences in the frequency of contact with friends and receipt of support from friends among
respondents who qualified for a 12-month MDD diagnosis. We are unaware of any studies that
have examined educational differences in resource mobilization.

6. reasons for the interaction effect might also be related to the cause of depression; the
accumulation of risk factors might be higher in low educated than high educated people so
that social support might not be sufficient to overcome the effect of these risk factors among
people with low education

This is a great point. The revised manuscript now includes an explanation in the Discussion
section of how individuals with less education are more likely to accumulate more risk factors
(e.g., chronic stressors) for depression that cannot be offset by friendship support (pp. 10-11).

7. T'would like to know how years of education are distributed among people with and without
depression (mean, std, range)

This information is now reflected in Table 2. We did not find that individuals who qualified for
a diagnosis significantly differed from those who did not qualify for a diagnosis in years of
educational attainment.

Reviewer 3

1. This study is an analysis of data from the National Survey of American Life, which is based
on a sample of African American respondents. The goal of the study is to look for statistical
interactions between four aspects of social support and level of education in determining the
prevalence of MDD. The analysis, in the end, focuses on three aspects of social support:
frequency of contact and receipt and provision of social support. This decision is apparently
made because the model two interaction with closeness has an upper confidence limit of 1.0,
which seems a bit arbitrary. The interaction with closeness is the same, essentially, as the
other indicators.



We did not report or interpret the interaction between subjective closeness X education because
its p-value was .05. Since we used an alpha level of .05 (i.e., p<.05), this interaction did not
achieve significance at the specified alpha level.

2. An interaction is consistently identified, and it is very dramatic, including a reversal of the
direction of effect. The interpretation of it is also quite interesting, especially the resource
mobilization hypothesis, which might lead to a course of action quite different than a more
naive interpretation of the results. However, the authors are reticent to speculate about
clinical or public health implications of their findings, choosing instead to argue
conservatively that longitudinal studies are needed. I think this is reasonable.

Thank you for noting this.

3. Justification for the study is provided by a brief review of literature making the point that the
association of social support with health outcomes is not simple, and that prior studies have
identified a lack of positive benefits, or even suggested harms, among low SES groups.
Something that is missing from the discussion is reference to differing dimensions of social
support. E.g. emotional closeness may not have the same benefits in people of low SES —
whose needs may be more prominent in the area of instrumental social support. The receipt
and provision of instrumental support “...help you out” is assessed by the questions
contained in the survey, but the topic is not introduced to the reader at all — the current
introduction treats social support as a unitary construct.

Thank you for bringing this to our attention. We have added a paragraph that identifies and
describes the four types of social support—emotional, instrumental, appraisal, and informational.
We have also included a discussion of the relevance and importance of instrumental support
among individuals of lower SES. These new texts are in the Introduction section (pp. 1-2)

4. Another issue with the general approach of the study is its timeliness. The data source is
approaching 20 years old. Although it is a historical dataset, it is a well-known and well-
regarded study, with a response rate in a population-representative sample that has been
difficult for more recent studies to achieve. Taylor series expansion is used to address design
effects. However, it must be acknowledged that, typical of multi-purpose surveys, the
measures of some variables are somewhat crude — not least of which is the social support
measurement, which is done with 4 items rather than a validated social support scale. This
limitation is not mentioned in the “limitations” section.

Thank you for noting the significance, importance, and strengths of the NSAL despite the age of
the data set. The data was collected in 2001-2003, which may limit the generalizability of the
current findings. However, the NSAL includes the most comprehensive collection of survey
items on friendship support and psychiatric disorders among a nationally representative sample
of African Americans.

Reviewer 3 brings up a good point regarding the measurement of friendship dimensions. We
have revised the limitation section to include this measurement limitation (p. 13). We have also



suggested that future research should use multi-item scales to assess the multiple dimensions of
friendships (i.e., subjective closeness, frequency of contact, receipt of social support, provision
of social support).

5. Tagree with the authors decision to categorize education in order to depict the interaction
graphically in the Figures. The coefficients for interaction terms from continuous variables in
logistic regression models is very difficult to interpret.

Thank you for noting this.

6. My main concern with the paper concerns a lack of transparency about the logistic regression
modeling. The social support item responses are a series of categories, which might have
been represented in the model using indicator variables — allowing the model to produce a
fitted value for each level of social support and its interaction with education. Instead,
without justification, the authors have treated social support as a continuous variable (at least,
I am guessing so since there is a single interaction term in their models whereas treating it as
a series of categories would have needed to be tested in aggregate by a likelihood ratio test
for several interaction terms) without any justification for doing so. This is a concern since it
imposes a strong log-linear assumption (that the log odds of depression is a linear function of
the modelled covariates) and risks erroneous fitted values. Yet, no indication of the fit of the
model is provided in the manuscript — I don’t think the manuscript can be published without
some attempt to convince the reader that imposition of the strong (albeit unarticulated)
assumption is justified.

The friendship characteristics (i.e., subjective closeness, frequency of contact, receipt of support,
provision of support) are measured using a Likert-type scale (1 to 7 for frequency of contact and
1 to 4 for subjective closeness, receipt of support, and provision of support). Although Likert-
type scales are technically ordinal in nature, a number of scholars have found that Likert-type
variables can be treated as approximately continuous variables (Johnson & Creech, 1983; Lubke
& Muthén, 2004; Norman, 2010; Sullivan & Artino Jr, 2013; Zumbo & Zimmerman, 1993). In
these instances, a Likert-type variable is considered an ordinal approximation of a continuous
variable and thus analysis strategies that are used for continuous variables are applied to Likert-
type variables. This is a common practice in the psychiatric and social sciences that is well
documented (Assari & Lankarani, 2018; Cross, Nguyen, Chatters, & Taylor, 2018; Mouzon,
Taylor, Keith, Nicklett, & Chatters, 2016; Taylor, Forsythe-Brown, Taylor, & Chatters, 2014).
In fact, this treatment of a Likert-type variable as a continuous variable can be found in several
articles recently published in the Journal of Affective Disorders (see (Doménech-Abella, Mundo,
Haro, & Rubio-Valera, 2019; Li, Jiang, & Zhang, 2019; Lin et al., 2019; Nyberg, Rajaleid,
Westerlund, & Hammarstrom, 2019). We have added this explanation to the Methods section (p.
5). We have also included pseudo R squareds in Table 3 to provide evidence of model fit. The
pseudo R squareds for the five models presented in Table 3 ranged from .15 to .16. These values
represent good model fit (McFadden, 1977). Further, we conducted ancillary analyses with all
four friendship variables treated as categorical variables and found that the pseudo R squareds
for these models were very similar to the pseudo R squareds presented in Table 3. This suggests
that the treatment of the friendship variables as continuous variables had no effect on the fit of
the estimated models.



7. In the third “highlight” I think it would be better to say that the benefits of friendship are
modified by education, since stratification is an analysis procedure rather than an interpretive
one.

We have revised the third highlight. It now reads, “The benefits of friendships are modified by
education level.”

8. It is odd to list education as a “controlled” variable when the analysis is focused on
interactions involving education. It is a different thing to say that education was included as a
main effect when education by social support interactions are also included in the model and
saying that it was “controlled.”

We have revised the Methods section, so that education is not listed as a control variable for the
multivariate analyses with education X friendship interactions. In the baseline model (i.e., the
model without education X friendship interactions), education was included as a control variable

(p. 6).

9. “....an iterative regression-based multiple imputation approach” is a vague description for a
scientific journal. Is this referring to MICE?

The imputed family income and education variables were computed by researchers of the
National Survey of American Life and not by the authors of this manuscript. This is a variable
that is available within the public data set. However, we were unable to find documentation on
the imputation procedures for these variables beyond what we have already provided in the
manuscript. As far as we can tell, this information is not publicly available. In an effort to be as
forthcoming as possible, we have provided several links below to websites that have information
relevant to the NSAL. We have thoroughly searched these websites and were not able to find
information on the imputation procedures the NSAL researchers used for the family income and
education variables.

https://www.icpsr.umich.edu/icpsrweb/ICPSR/studies/190
https://www.icpsr.umich.edu/icpstweb/ICPSR/studies/20240/version/8

10. I don’t think it is right to say, in the discussion, that education is “an indicator of SES” — SES
is a composite, usually, of education, income and sometimes occupational prestige. This
study examines education, not SES.

Reviewer 3 is correct in noting that SES is a composite variable. Commonly, SES is assessed
using an index, and frequently, education, income, occupation, and occupational prestige are
components of an SES index (Mueller & Parcel, 1981). These components or items in an index
are referred to as indicators (Blalock, 2017). For this reason, education, income, occupation, and
occupational prestige are referred to in the SES literature as indicators of SES (Mueller & Parcel,
1981). To maintain consistency with established terminology in the field, we also referred to
education as an indicator of SES in this paper. However, we understand that the phrasing,
“...education, an indicator of SES” could seem to suggest that education is an equivalent


https://www.icpsr.umich.edu/icpsrweb/ICPSR/studies/190

measure of SES, which, as Reviewer 3 noted, is inaccurate. We have changed the wording of
this sentence, as well as a similar sentence in the introduction section for clarity (p. 4 and p. 9).

11. Beyond Wheaton et al., there is a literature stemming from evolutionary biology/psychology
that hypothesizes that mobilization of social support is an adaptive feature of depression and
one of the reasons for its evolutionary persistence.

We appreciate the suggestion to examine resource mobilization in the evolutionary psychology
literature. After a thorough literature search, we believe that we have identified the theory to
which Reviewer 3 was referring—Social Navigation Hypothesis. We have added a discussion of
this theory in explanation of our findings in the Discussion section (p. 11).
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Highlights
Among respondents with high education, contact and receipt and provision of social
support to friends protected against depression.
Among respondents with low education, contact and receipt and provision of social
support to friends were either unrelated to or associated with greater odds of depression.
The benefits of friendships are modified by education level.

African Americans with less education are less likely to benefit from their friendships.



Abstract
Background: This cross-sectional study examined the association between various
characteristics of friendships and 12-month major depressive disorder (MDD) and whether these
associations vary by education level among African Americans.
Methods: The analytic sample included 3,434 African American respondents drawn from the
National Survey of American Life: Coping with Stress in the 215 Century. Logistic regression
analyses were performed to test the associations between friendship characteristics (i.e.,
frequency of contact, subjective closeness, receipt of support, provision of support) and 12-
month MDD. Interaction terms between education and each of the four friendship variables
were used to test whether these associations varied by education level. Analyses adjusted for
sociodemographic factors and chronic health problems.
Results: Frequency of contact and subjective closeness were negatively associated with 12-
month MDD. An interaction between education and contact indicated that contact was
negatively associated with MDD among high education respondents but unrelated to MDD
among low education respondents. The interactions between education and receipt of support
and education and provision of support demonstrated that receipt and provision of support were
negatively associated with MDD among high education respondents but was positively
associated with MDD among low education respondents.
Limitations: Given the cross-sectional design, it is not possible to make causal inferences.
Conclusion: This investigation provides an important first step to understanding within-group
differences in how social relationships function as both a risk and protective factor for MDD
among African Americans.

Keywords: depression; socioeconomic status; social support; friendship; education
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Introduction

Based on data from 2016 (the most recently available data), roughly 5% of Black
Americans (1.4 million people) experienced depression in the past 12 months, and only six out of
10 Black Americans who met criteria for depression received treatment in the past year (Center
for Behavioral Health Statistics and Quality, 2017). This reflects very high rates of unmet need
in this population. Moreover, despite having lower prevalence of depression, African Americans
are more likely than non-Hispanic Whites to experience persistent disorder trajectories, or those
lasting 2 years or longer (Breslau et al., 2005).

Social relationships are important sources of social support. Social support is comprised
of four different types or dimensions—emotional, informational, appraisal, and instrumental
(House, 1981). Emotional support includes empathy, concern, and affection. Informational
support is the provision of advice and guidance, and appraisal support includes providing
information that is helpful for self-evaluation. Instrumental support is the provision of tangible
assistance, such as financial aid, childcare, and transportation. Research has indicated that each
support type has differing effects on health and well-being (Ostberg and Lennartsson, 2007;
Sarason et al., 1996; Schwarzer and Leppin, 1991; Viswesvaran et al., 1999). However, findings
in this area have been equivocal, with some studies indicating that instrumental support is a
stronger predictor of health and well-being (Ostberg and Lennartsson, 2007; Schwarzer and
Leppin, 1991) and other studies indicating that emotional support is more important for health
and well-being (Sarason et al., 1996; Viswesvaran et al., 1999). Regardless of these mixed
findings, instrumental support is particularly important for individuals of lower socioeconomic
status (SES). Individuals from lower SES backgrounds lack financial resources, and often must

rely on assistance from family and friends (Gerstel, 2011; Sarkisian and Gerstel, 2004). Thus,



instrumental support is critical for individuals who lack the financial means to access formal
services (e.g., daycare programs, professional in home care of older adults). For instance, Henly
and Lyons’ (2000) found that low income working mothers relied mostly on family, friends, and
neighbors for childcare rather than on daycare centers.

Unsurprisingly, social support is a critical stress coping resource for African Americans,
who are more likely to rely on informal rather than formal sources of help for when dealing with
serious personal problems (Woodward et al., 2010). Prior research has shown that social
relationships can protect against depression. A number of studies on depression among African
Americans have found that positive family and church ties can protect against depression and
depressive symptoms (Artinian et al., 2006; Chatters et al., 2015; Lincoln and Chae, 2012). For
example, an investigation of depressive symptoms among African American adults found that
more frequent support from family was predictive of fewer depressive symptoms (Lincoln et al.,
2005). Taylor et al.’s (2015) study of major depressive disorder (MDD) found that subjective
closeness to relatives protected against 12-month and lifetime MDD.

Preliminary evidence suggests that SES and social relationships can interact in their
effects on health. Some research in this area has found that the protective effects of social
support on health are stronger among individuals with high SES (Antonucci et al., 1999;
Fagundes et al., 2012; Gorman and Sivaganesan, 2007; Krause, 1997). These studies have
demonstrated that social support is associated with lower risk for hypertension and mortality and
higher levels of self-rated health among high SES individuals. That is, those from higher SES
backgrounds benefit most from the protective qualities of social support, and some studies have
even found that the social support-health connection was nonexistent among those from lower

SES backgrounds. Conversely, some studies have found that social support’s protective qualities



are stronger among individuals of low SES (Brummett et al., 2003; North et al., 2008). Yet,
additional empirical evidence has demonstrated that social support is predictive of worse, rather
than better, health outcomes among individuals with low SES. For instance, some examinations
of these associations have found that social support was predictive of greater risk for
hypertension (Gorman and Sivaganesan, 2007), poor health (Antonucci et al., 1999), and
mortality (Krause, 1997) among low SES respondents.

Taken together, these studies suggest that support does not function similarly for
individuals from low and high SES backgrounds with regards to health. However, the exact
nature of the link between social support, and more broadly social relationships, and health
varies by SES is equivocal, with some studies indicating that social support is more beneficial for
high SES individuals and other studies indicating the opposite (i.e., social support more
beneficial for low SES individuals). A few studies have even indicated that social support is
predictive of poorer health outcomes among low SES individuals.

Much of the research on the connection between social relationships and mental and physical
health (including many of the studies previously described) do not distinguish between the
different relationship sources (e.g., family, friends, church members). Among the studies that do
differentiate sources, most of these studies examine family relationships. Consequently,
knowledge on how nonkin relationships influence depression is very limited. Another
knowledge gap in the literature is the dearth of information on the moderating effects of SES on
the relation between social relationships and depression. No study, to our knowledge, has
examined this topic specifically in African Americans. Consequently, we do not know if social
relationships function differently in relation to depression at varying SES levels for African

Americans. To bridge these knowledge gaps, we examined how multiple aspects of friendships



(i.e., subjective closeness, frequency of contact, receipt of support, and provision of support) are
associated with 12-month MDD in a nationally representative sample of African American
adults. A second aim of this study is to determine whether the association between friendships
and 12-month MDD varies by education level, one of several SES indicators. Among indicators
of SES, education is a strong indicator for several reasons. Education precedes income and
occupation. For this reason, researchers have found that education drives most of the
relationship between SES and mental and physical health (Mirowsky and Ross, 2003).
Additionally, education is argued to be a better SES indicator than occupation because
occupation does not account for individuals who do not work, which would disproportionately
affect women who have never worked outside of the home.
Methods

Sample

The African American sample for the current analyses was drawn from the National
Survey of American Life (NSAL), conducted by the Program for Research on Black Americans
at the University of Michigan’s Institute for Social Research. The African American sample is a
national probability sample of households located in the 48 coterminous states with at least one
Black adult aged 18 or older who did not identify ancestral ties in the Caribbean. The data
collection was conducted from February 2001 to June 2003. Researchers completed 6,082
interviews with individuals aged 18 or older, including 3,570 African Americans, 891 non-
Hispanic Whites, and 1,621 Blacks of Caribbean descent. The overall response rate was 72.3%
(see Jackson et al., 2004 for a more detailed discussion of the NSAL sample) (Jackson et al.,
2004). The NSAL data collection was approved by the University of Michigan Institutional

Review Board.



Measures

Friendship characteristics. Subjective closeness to friends was assessed by the
question, “How close do you feel towards your friends?” Response categories ranged from very
close (4) to not close at all (1). Frequency of contact with friends was measured by the question,
“How often do you see, write or talk on the telephone with your friends?”” Possible response
categories ranged from everyday (7) to never (1). Social support from friends was assessed by
the question, “How often do your friends help you out?” Provision of support to friends was
measured by the question, “How often do you help out your friends?” Response categories for
these two support questions ranged from very often (4) to never (1). Although these four
friendship variables were measured with Likert-type scales, in accordance with conventions in
the behavioral sciences, these variable were treated as continuous variables in the analysis.
Likert-type variables can be treated as approximately continuous variables because they are
considered ordinal approximations of a continuous variable (Johnson and Creech, 1983; Lubke
and Muthén, 2004; Sullivan and Artino Jr, 2013; Zumbo and Zimmerman, 1993).

12-month MDD. The DSM-IV World Mental Health Composite International
Diagnostic Interview (WMH-CIDI), a fully structured diagnostic interview, was used to
assess12-month MDD. The mental disorders sections used for the NSAL are slightly modified
versions of those developed for the World Mental Health project initiated in 2000 (World Health
Organization, 2004) and the instrument used in the National Comorbidity Survey-Replication
(Kessler and Ustiin, 2004).

Education and control variables. Education (years of formal education) was measured
as a continuous variable. The multivariate analysis controlled for gender, age, family income,

region, marital status, and number of chronic health conditions. For the baseline regression



model (without education X friendship interactions), education was included as a control
variable. Gender was dummy coded (1 = male, 2 = female). Age (in years) and family income
(in dollars) were assessed continuously. Due to skewness, the log of family income was used in
multivariate analyses. Missing data for family income and education were imputed using an
iterative regression-based multiple imputation approach incorporating information about age,
sex, region, race, employment status, marital status, home ownership, and nativity of household
residents. Region was coded to differentiate respondents who resided in the South, Northeast,
North Central, and West. Marital status was coded to differentiate respondents who were
married or cohabiting, separated, divorced, widowed, and never married. Number of chronic
health conditions was measured by reports from respondents of the number of doctor-diagnosed
physical conditions.
Analysis strategy

We used logistic regression to test the association between friendships and 12-month
MDD and the moderating effects of education on this association. We constructed interaction
terms between education and each of the four friendship variables (i.e., subjective closeness,
contact, receipt of support, and provision of support) to test the moderating effects of education.
These interaction terms were individually tested in separate logistic regression models.
Significant interactions are depicted using predicted probabilities of 12-month MDD. Although
education was treated as a continuous variable in the multivariate analysis, it was depicted
categorically (low vs. high education) in the figures for ease of interpretation. The low and high
education groups are represented by respondents with an educational attainment level of 1.5
standard deviation below and above the mean, respectively. All analyses were conducted using

Stata 15 which uses the Taylor expansion approximation technique for calculating the complex



design-based estimates of variance. All statistical analyses accounted for the complex multistage
clustered design of the NSAL sample, unequal probabilities of selection, nonresponse, and
poststratification to calculate weighted, nationally representative population estimates and
standard errors.
Results

Table 1 presents the distribution of the study variables. The sample was comprised of
slightly more women (56%) than men, and the average age of respondents was 43 years.
Approximately two out of five respondents were either married or cohabiting with a partner, and
about one third of respondents reported having never married (32%). The majority of
respondents resided in the South (56%). On average, respondents reported one chronic health
condition previously diagnosed by a doctor. The average educational attainment level was 12.3
years. Overall, respondents reported moderate to high levels of subjective closeness, contact,
receipt of support, and provision of support to friends. The frequency of receipt and provision of
support were similar, indicating reciprocity in supportive exchanges. The 12-month prevalence
of MDD in this sample was 6.7%.

The bivariate analysis (Table 2) indicated that respondents who qualified for a 12-month
MDD diagnosis differed from respondents who did not qualify for a 12-month MDD diagnosis
on gender, age, family income, region, marital status, number of chronic health conditions, and
provision of support to friends. Among those who qualified for a diagnosis, there was a larger
proportion of women, individuals who resided in the North Central region of the U.S., and
individuals who were separated or never married. Overall, respondents who qualified for an
MDD diagnosis were younger, had lower family income, and more chronic health conditions.

These respondents also reported providing support to friends more frequently than respondents



who did not qualify for a diagnosis.

Table 3 presents the logistic regression analyses for 12-month MDD. Model 1, which
assessed the main effects of the friendship variables on 12-month MDD, indicates that subjective
closeness and frequency of contact were negatively associated with 12-month MDD.
Respondents who reported higher levels of subjective closeness and contact with friends had
lower odds of meeting criteria for MDD within the previous 12 months.

Models 2 through 5 tested the moderating effects of education on the relation between the
various aspects of friendship and 12-month MDD. The statistically significant interaction
between education and frequency of contact (Figure 1) revealed that at the lowest levels of
contact, respondents in the high education group had a greater probability of 12-month MDD
than respondents in the low education group. However, as contact increased, the probability of
meeting criteria for MDD within the previous 12 months substantially decreased for respondents
in the high education group. For respondents in the low education group, there was virtually no
association between frequency of contact and 12-month MDD. Thus, at the highest level of
contact, respondents in the low education group had a higher probability of 12-month MDD.

The statistically significant interaction between receipt of support and education (Figure
2) indicated a similar pattern. At the lowest level of support, individuals in the high education
group had a higher probability of 12-month MDD. As support increased, the probability of 12-
month MDD substantially decreased for respondents in the high education group. However, for
respondents in the low education group, there was a positive association between support and 12-
month MDD. In other words, for respondents in the low education group, as support increased,
so did the probability of meeting criteria for MDD. As a result, at the highest level of support,

respondents in the low education group had a greater probability of MDD.



Similar to the previous interactions, the interaction between support provision and
education (Figure 3) showed that at the lowest level of support provision, respondents in the high
education group had a higher probability of MDD, but as the provision of support increased, the
probability of 12-month MDD decreased among respondents in the high education group. In
contrast, the probability of 12-month MDD increased with provision of support among
respondents in the low education group. Consequently, at the highest level of support provision,
individuals in the low education group had a higher probability of MDD than individuals in the
high education group.

Discussion

The purpose of this study was to advance knowledge on the influence of friendships on
MDD among African Americans and how this association is stratified by education, one of
several indicators of SES. Studies that have examined the effects of social relationships on
depression tend not to differentiate between sources of relationships, and those that do tend to
focus primarily on family relationships. Thus, little is known about the role of friendships in
depression and how friendships function at different levels of education. Findings from the
analysis revealed new insights that extends prior research on the connection between social
relationships and depression among African Americans.

The results revealed that contact and subjective closeness to friends protected against
MDD. These findings are consistent with previous research, which has found that positive
relationship qualities can protect against depression as well as a range of psychiatric problems,
such as posttraumatic stress disorder, suicidality, and psychological distress (Chatters et al.,
2018; Levine et al., 2015; Nguyen et al., 2016). The current findings suggest that friendships are

important stress coping resources for African Americans that can protect against depression and



mitigate depressive symptoms. In fact, in certain contexts, friendships can have a greater impact
on a person’s mental health than family relationships (Helliwell and Putnam, 2004; Pinquart and
Sorensen, 2000). Unlike family relationships, which are ascribed associations, friendships are
voluntary associations. This means that individuals can more easily disengage from
unsatisfactory friendships than they can from unsatisfactory family relationships. Consequently,
friendships are often of higher quality than family relationships.

In the current investigation, more frequent contact with friends and receiving more
frequent support from friends protected against MDD but only for respondents with more years
of formal education. In contrast, for respondents with fewer years of formal education, contact
with friends was unrelated to MDD, and receiving support from friends was associated with a
higher odds of meeting criteria for MDD. These findings are in line with some extant studies on
physical health that have documented weaker to no protective effects of social support among
individuals with fewer years of education and of low SES (Fagundes et al., 2012; Gorman and
Sivaganesan, 2007) and positive associations between social support and poor physical health
among individuals of low SES (Gorman and Sivaganesan, 2007; Krause, 1997). Friend contact
may not protect against depression for respondents with less education due to the quality of these
friendships. Prior research has found that individuals with lower SES tend to be less satisfied
with their social relationships and the subjective quality of their relationships is sometimes lower
(Krause, 1997). Given these characteristics, respondents in the low education group may not
have been able to effectively garner the benefits of their friendships as their counterparts in the
high education group were able to. Moreover, the lack of association between contact and MDD
among individuals with less education may reflect the limited access to resources and greater

exposure to chronic stressors among these individuals. Individuals with less education are likely
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to lack the social and economic resources to which individuals with more education have access
and are more likely to experience a greater number of chronic stressors, such as material
hardship, that are also risk factors for depression. Given the combination of attenuated stress
coping resources and greater exposure to chronic stressors, friends may not be sufficient coping
resources for respondents with fewer years of formal education.

The positive association between receiving support and depression among respondents
with less education may reflect resource mobilization. The resource mobilization framework
(Wheaton, 1985) suggests that when an individual experiences hardship, they are likely to reach
out to their social networks to marshal the necessary supports for coping with these problems.
Additionally, the individual’s support network may initiate assistance to the individual if they
notice that the individual is in distress. In the present analysis, it may be that respondents with
less education who were suffering from depression were reaching out to their friends for help
coping with their depressive symptoms; moreover, their friends may have noticed mood and
behavioral changes in the respondents and mobilized around them to help them cope with their
depressive symptoms. This pattern of findings is in accord with resource mobilization studies
that have found positive associations between social support and psychological distress and
suicidality (Nguyen et al., 2017; Nguyen et al., 2016). This finding is also consistent with the
Social Navigation Hypothesis (Watson and Andrews, 2002), which posits that when an
individual is struggling and is in distress, they may consequently develop depression. This
depressive response is considered adaptive, as depressive symptoms are likely to be noticed by
members of the individual’s social network, who would then mobilize support around the
individual and help them cope with their depressive symptoms as well as the initial stressors that

precipitated the depression.
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Findings related to providing support to friends indicated that overall support provision
had no influence on depression. However, when this association was examined within the
context of educational attainment, the data revealed that while giving support protected
respondents with high education against depression, support provision was related to increased
odds of depression among low education respondents. The negative association between giving
support and depression is consistent with the few studies that have examined the health effects of
providing support. These studies demonstrate that providing support to others is beneficial to
one’s health and well-being (Brown et al., 2003; Krause, 2006; Krause et al., 1992).
Specifically, these studies have found that providing support was associated with fewer
depressive symptoms, higher levels of well-being, and even reduced mortality. Providing
support to friends can bolster one’s sense of self-efficacy, self-worth, and purpose, which are
related to improved mental and physical health.

However, providing support to friends may not be as beneficial for individuals with less
education, as the act of providing support could be perceived as stressful for these individuals,
who are likely to have fewer resources. Thus, among respondents with low education, providing
support to friends may become an additional stressor with which they must cope and could
contribute to their increased odds for depression. Krause and Shaw’s investigation of support
provision and well-being among older adults identified a similar pattern (2000). They found that
among respondents with high education, providing support was associated with higher self-
esteem, while among respondents with low education, providing support was associated with
lower self-esteem.

Limitations

12



The current findings should be interpreted within the context of the study’s limitations.
First, given the cross-sectional design, it is not possible to make causal inferences. For example,
we are unable to definitively conclude whether receiving social support leads to lower odds of
depression or vice versa. Future studies should use prospective data to determine the temporal
ordering of these variables. Second, because the NSAL only surveyed community-dwelling
adults, the current findings are not generalizable to institutionalized and homeless individuals.
Third, measures of friend relationships were self-reported, which are subjected to recall and
social desirability biases. Additionally, each dimension of friend relationships (i.e., subjective
closeness, frequency of contact, receipt of support, and provision of support) were assessed using
a single item rather than a scale. Future research should assess these relationship dimensions
using multi-item scales, as they tend to be more stable, reliable, and precise. Lastly, this analysis
did not control for childhood family and neighborhood contexts and experiences, which can
influence both educational attainment and depression risk. Prospective analyses examining
education and depression should account for these confounding factors.
Conclusion

Despite these limitations, the present analysis is the first to examine the association
between multiple aspects of friendships and 12-month MDD among a nationally representative
sample of African Americans and how these associations vary by level of education. This study
contributes to the literature on the link between social relationships and psychiatric disorders, as
few extant studies have examined how contact, subjective closeness, and provision of support
within friendships relate to specific disorders. Most studies in the area tend to focus on the
receipt of support, which, albeit an important aspect of relationships, is only one of many

aspects. Taken together, these findings demonstrate that the benefits of friendships are stratified
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by education level, and African Americans with fewer years of education are less likely to
benefit from their friendships than African Americans with more years of formal education.
These findings underscore the complexity of social support as a possible intervening process in
depression. The results suggest that friendships are qualitatively different at varying levels of
education, and the various aspects of friendships function differently in relation to depression at
low levels of education. Although prior research indicates that, generally, social contact and
receipt and provision of support protects against psychiatric illnesses, we have demonstrated that
these associations are more nuanced and must be examined within the context of education and
SES. This in-depth investigation provides an important first step to understanding within-group
differences in how social relationships function as both a risk and protective factor for MDD

among African Americans.
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Figure 1. Predicted probability of 12-month MDD by frequency of contact and education among
African Americans.
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Figure 2. Predicted probability of 12-month MDD by receipt of support and education among
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Table 1
Demographic Characteristics of the Sample and Distribution of Study Variables

% (Mean) N (SD) Range

Gender

Male 44.03 1,271

Female 55.97 2,299
Age 43.15 16.32 18-93
Education 12.30 2.58 0-17
Family Income 32,037.15 32,687.94 0-520,000
Region

South 56.24 2,330

Northeast 15.69 411

North Central 18.81 595

West 9.25 234
Marital Status

Married/Cohabiting 41.65 1,220

Separated 7.16 286

Divorced 11.75 524

Widowed 7.89 353

Never Married 31.55 1,170
Number of Chronic Conditions 1.33 1.62 0-13
Subjective Closeness to Friends 3.29 77 1-4
Frequency of Contact with Friends 5.74 1.62 1-7
Receipt of Support from Friends 2.52 .98 1-4
Provision of Support to Friends 2.78 .94 1-4
12-Month MDD

Yes 6.70 228

No 93.30 3206

Note: Percentages and N are presented for categorical variables and Means and Standard
Deviations are presented for continuous variables. Percentages are weighted and frequencies are

unweighted.



Table 2

Bivariate Analysis of Sociodemographic Characteristics and 12-Month MDD

12-Month MDD

Yes No Test
Gender, n (%) 16.16%**
Male 54 (30.94) 1163 (44.94)
Female 174 (69.06) 2043 (55.06)
Age, M (SD) 38.91(12.87)  43.16 (16.43) 14.66***
Education, M (SD) 12.03 (2.56) 12.34 (2.57) 3.06
27073.13 32470.65
Family Income, M (SD) (34850.96) (32795.59) 5.72%
Region, n (%) 6.02%*
South 121 (41.60) 2131 (57.86)
Northeast 35(19.90) 369 (15.85)
North Central 55 (28.04) 492 (16.85)
West 17 (10.46) 214 (9.45)
Marital Status, n (%) 7.08%**
Married/Cohabiting 50 (26.69) 1131 (42.87)
Separated 32 (13.67) 244 (6.76)
Divorced 31 (10.81) 470 (11.62)
Widowed 21 (6.79) 314 (7.81)
Never Married 94 (42.04) 1039 (30.94)
Number of Chronic Conditions, M (SD) 1.92 (1.96) 1.29 (1.59) 32.52%**
Subjective Closeness to Friends, M (SD) 3.21 (.86) 3.30 (.77) 2.94
Frequency of Contact with Friends , M (SD) 5.61(1.72) 5.76 (1.61) 1.71
Receipt of Support from Friends, M (SD) 2.55 (1.00) 2.52(.99) 21
Provision of Support to Friends, M (SD) 2.97 (.93) 2.77 (.93) 9.19%*

Note: Percentages, presented within parentheses, are weighted and frequencies are un-weighted.

* p<0.05; %% p<0.01; *** p<0.00l.



Table 3

Multivariable weighted logistic regressions for 12-month MDD among African Americans (N=3,434)

OR (CI)
Model 1 Model 2 Model 3 Model 4 Model 5
Subjective Closeness 77 (.63-.95)* 2.00 (.72-5.53) .80 (.66-.98)* .78 (.64-.96)* 75 (.61-.92)**
Frequency of Contact .89 (.82-.97)* .89 (.82-.98)* 1.85(.97-3.53) .88 (.81-.96)** .90 (.82-.98)*

Receipt of Support
Provision of Support

Subjective Closeness*Education

Frequency of Contact*Education
Receipt of Support*Education

Provision of Support*Education
Gender

Men?
Women

Age

Education

Family Income

Marital Status
Married/Cohabiting?
Separated

Divorced

1.05 (.82-1.33)

1.26 (.93-1.69)

1.00
1.67 (1.17-2.37)**
96 (.95-.98)%**
95 (.87-1.03)

1.13 (.91-1.41)

1.00
2.34 (1.22-4.51)*

1.79 (.99-3.25)

1.06 (.83-1.34)
1.23 (.91-1.68)

92 (.85-1.00)

1.00
1.69 (1.18-2.42)%*
96 (.95-.98) %
1.22 (.91-1.64)

1.12 (.90-1.39)

1.00
2.39 (1.24-4.61)*

1.79 (.98-3.24)

1.03 (.81-1.29)
1.29 (.96-1.73)

.94 (.89-.99)*

1.00
1.65 (1.15-2.36)**
96 (.95-.98)%**
1.34 (.96-1.88)

1.12 (.90-1.40)

1.00
243 (1.25-4.74)*

1.90 (1.05-3.43)*

3.45 (1.62-7.37)%*

1.27 (.95-1.71)

90 (.85-.96)**

1.00
1.69 (1.18-2.40)**
96 (.95-.98)%**
1.22 (1.03-1.45)*

1.11 (.90-1.38)

1.00
2.39 (1.24-4.61)*

1.81 (.99-3.31)

1.07 (.83-1.39)

5.06 (1.87-13.69)%*

89 (.82-.97)**

1.00
1.65 (1.14-2.39)**
96 (.95-.98)%**
1.34 (1.04-1.73)*

1.10 (.88-1.38)

1.00
2.46 (1.25-4.82)*

1.79 (.98-3.26)



Widowed

Never Married
Region

South?

Northeast

North Central

West

Number of Chronic Health Conditions

Pseudo R?

1.76 (.72-4.28)

1.55 (.96-2.48)

1.00
1.62 (1.13-2.33)*
2.22 (1.52-3.24)%x*
1.52 (.79-2.91)
1.36 (1.21-1.54)%**

A5

1.72 (.68-4.35)

1.54 (.95-2.50)

1.00
1.62 (1.12-2.35)*
2.23 (1.53-3.25)%x*
1.53 (.81-2.91)
1.35 (1.20-1.53)%**

15

1.85 (.78-4.35)

1.56 (.97-2.57)

1.00
1.67 (1.14-2.44)*
2.31 (1.64-3.26)%**
1.54 (.80-3.01)
1.36 (1.21-1.54)%*

.16

1.83 (.77-4.34)

1.54 (.95-2.49)

1.00
1.63 (1.12-2.37)*
2.33 (1.62-3.34)%**
1.52 (.79-2.90)
1.36 (1.20-1.54)%%*

.16

1.73 (.66-4.56)

1.56 (.96-2.53)

1.00

1.70 (1.19-2.42)%*

2.23 (1.52-3.27)%**
1.51 (.80-2.85)

1.36 (1.19-1.55)%**

.16

OR = Odds Ratio, CI = Confidence Interval. *Reference Category. “p <0.05; ™ p<0.01; ™" p <0.001.



Conflict of Interest

On behalf of all authors, the corresponding author states that there is no conflict of interest.



Author Statement
Contributors
AWN designed the study and conducted the statistical analysis. AWN, QLW, CT, and DMM
wrote the manuscript. HOT assisted with the preparation and proof-reading of the manuscript.

All authors have approved the final manuscript.

Funding
This research did not receive any specific grant from funding agencies in the public, commercial,

or not-for-profit sectors.

Acknowledgements

None.



