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The Relationship Between Disproportionate Social
Support and Metabolic and Inflammatory Markers:
Moderating Role of Socioeconomic Context
Makeda K. Austin, MS, Jane N. Drage, BA, Johanna Dezil, BA, Rebekah Siliezar, BA, and Edith Chen, PhD
ABSTRACT
Objective: The present study examines the association of disproportionate social support (the relative balance of support given versus received) on metabolic and inflammatory outcomes and whether effects vary by socioeconomic context.
Methods: We enrolled a sample of 307 parental caregivers living with a child with a chronic illness. Parents were assessed on four dimensions of social support: emotional support received, instrumental support received, emotional support given, and instrumental support
given. Disproportionate social support was calculated as the difference between support received and support given. Participants provided
sociodemographic information, were interviewed about financial stress, and were assessed on metabolic (systolic blood pressure, diastolic
blood pressure, total cholesterol, body fat percent, and body mass index) and inflammatory (interleukin 6 and C-reactive protein) outcomes.
Results: More disproportionate instrumental and emotional support was associated with higher inflammation (b = 0.10, SE = 0.04,
p = .014; b = 0.0.09, SE = 0.05, p = .042, respectively). We observed significant interactions between disproportionate social support
and income (b = −0.04, SE = 0.02, p = .021). Parents from lower-income households who gave more emotional support than they received
had higher inflammation compared with those from higher-income households. We also observed a significant interaction between disproportionate instrumental support and income (b = 0.04, SE = 0.02, p = .006). Parents from lower-income households who received more
instrumental support than they gave had worse metabolic outcomes compared with parents from higher-income households. Parallel interaction patterns were observed using an interview-based measure of financial stress.
Conclusions: These findings show that disproportionate social support has implications for physical health, particularly for caregivers
from socioeconomically disadvantaged households.
Key words: social support, health, parents, caregivers, socioeconomic status, inflammation.

INTRODUCTION

how imbalances in social support relate to metabolic and inflammatory outcomes in a sample of parental caregivers.

O

Receiving Social Support and Health

ne of the most compelling findings in health psychology is
the critical role social relationships play in promoting physical health and well-being. In a seminal review published more
than 30 years ago, House et al. (1) demonstrated that weaker social
ties increased the risk of morbidity and mortality, with the size of
these effects comparable in magnitude to smoking, blood pressure,
obesity, and physical activity. There is now a large literature
documenting an association between social relationships and mortality risk (2). One facet of social relationships, social support, has
predicted a reduced risk of mortality (3), cardiovascular disease
(4), cancer (5), and inflammatory outcomes (6). Most of these
studies have focused on social support received (7). However, individuals also actively provide support to others in their daily
lives. Hence, researchers have theorized that it may also be important to consider the relative balance of support given and received
(8). To date, few studies have examined the relationship between
an imbalance between receiving and giving social support and
physical health outcomes. The present study sought to examine

Over the past four decades, studies have linked social support to
mental and physical health (9), reduced mortality (1), coronary
heart disease (4), breast cancer (10), and preexisting health conditions (11). Evidence also suggests that receiving social support is
linked to physiological processes such as immune, neuroendocrine,
and cardiovascular functioning (12,13). Accumulating theories suggest that long-term chronic health outcomes are influenced by social
support through pathways involving the protective role of social
support in physiological responses to chronic stress (12,14).
There is also longitudinal evidence for the health-promoting
role of social support. For instance, Yang and colleagues (13)
found that social support at baseline was associated with reduced
inflammatory biomarkers 10 years later. Longitudinal studies have
found evidence linking social support to a reduced risk of mortality
CRP = C-reactive protein, SD = standard deviation, SES = socioeconomic status
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with very little attention having been paid to the joint effects of
contrasting aspects of social relationships on health (36). In this article, we conceptualize an individual who gives more support than
he/she receives as someone who is doing disproportionate giving.
Conversely, an individual who receives more support than he/she
gives is disproportionately receiving. In the present study, we investigate the effects of disproportionate giving or receiving on health.
There is evidence in the mental health domain to support this
hypothesis. Both disproportionate giving and disproportionate receiving of social support have been shown to predict worse mental
health outcomes across various relationship types (romantic, peers,
family, etc.) (37). Disproportionate giving has been shown to elicit
feelings of resentment, burden, and dissatisfaction (38,39). Disproportionate receiving has been associated with feelings of indebtedness, guilt, or shame (38–40).
Less is known about the physical health consequences of disproportionate giving or receiving. To our knowledge, two studies
provide preliminary evidence that disproportionate giving or receiving would have associations with physical health. In one
study, Chandola and colleagues (41) found that nonreciprocity, defined as an imbalance in support in which people give more support than they receive, was associated with elevated odds of poor
self-reported health and sleep problems compared with individuals
reporting lower nonreciprocity.
Second, Vaananen and colleagues (22) examined the effects of disproportionate giving or receiving of social support on health-related
absences from work over a 9-year period. Receiving more support
than one gives was associated with more sick absences among
women. Contrastingly, among men, giving more support than one
receives was associated with more sick days. The authors theorized
that gender differences may have been due to different cultural expectations by gender around caretaking. These effects also suggest
that the impact of disproportionate social support may not be uniform across groups.
There is also indirect evidence for an effect of disproportionate
giving on health from one study that examined the relationship between parental empathy and low-grade inflammation. Manczak
and colleagues (42) found that higher levels of empathy were associated with more chronic, low-grade inflammation among parents.
These patterns suggest high levels of empathy—which might indicate parents who are disproportionately giving emotional support
to their children—have associations with inflammation.

(15–17), cardiovascular disease (4), physical inactivity (18), and
increased health-related quality of life (19).

Providing Social Support and Health
More recent work has examined the impact of giving social support on physical health, with the idea being that giving support
to others can be rewarding and stress reducing (20). Indeed, giving
social support has been associated with lower mortality rates (21),
health-related work absences (22), cardiovascular activity (23),
and sympathetic responses to social stress (24). Moreover, studies
have demonstrated giving social support to be an independent predictor from receiving social support (21,23).
Other evidence, however, suggests that giving social support
can sometimes take a physiological toll, particularly in situations
in which one provides high levels of support to others, such as
caregiving. One meta-analysis found that caregivers exhibited a
slightly greater risk of negative cardiovascular, metabolic, and inflammatory health outcomes compared with noncaregivers (25).
Empirical studies have also found associations between caregiving
and increased mortality risk (26), reduced immune responses to
challenge (27–29), and dysregulation in immune-mediated processes (30). These physiological outcomes are theorized to result
from a combination of the demands of caregiving and elevations
in chronic stress (31).
One explanation for findings of both benefits and harms of giving support is that the receipt of social support has typically not
been taken into account. For example, studies that show a benefit
of providing social support may include populations that have a
relatively equitable balance of support given and received. Thus,
studies that examine the health effects of the relative balance of social support given to support received are an important next step to
further understanding the relationship between social support and
physical health.

Disproportionate Social Support—Is the Balance
of Support Given Versus Received Associated
With Health?
Past theories have described imbalances in social support with
terms such as reciprocity, social exchange, and relationship equity
(32). For example, an early theory of social exchange (8) argued
that individuals attempt to balance efforts and rewards in interpersonal relationships, and those who reciprocate support strengthen
their social ties. Equity theory suggests those who are more successful in reciprocating support will have a greater well-being
and health than will those who lose or profit too much in their exchange (8,33). In general, what these theories have in common is
the idea that when there are imbalances in a social relationship, that
this can have negative consequences.
Social relationship imbalances can occur across a number of dimensions. For example, with social exchange theory, this refers to
an imbalance between effort devoted to a relationship and rewards
reaped from that relationship. Others have discussed imbalances in
terms of the positive versus negative aspects of social relationships
(34). In the present article, we focus on imbalance in terms of the
giving versus receiving of social support. We take this approach
because the social support literature within health psychology
has historically been focused on support received (35), with recent
growing interest in the benefits of giving social support (20), but
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The Role of Socioeconomic Context
The health effects of disproportionate giving or receiving support
could also vary by socioeconomic context. Socioeconomic status
(SES) is a well-documented and powerful predictor of health and
disease, with individuals lower in SES being most vulnerable
(43–45). The buffering hypothesis of social support theorizes that
psychological benefits of social support result from social support
protecting from adverse effects of stress (46). Low SES environments are characterized by various chronic stressors (47,48). Thus,
a good balance on social support dimensions may also help buffer
the relationship between SES and health. To our knowledge, no
prior studies have tested for interactions between SES and disproportionate social support. There is one example that is suggestive
of the idea that giving more than one receives could be associated
with worse health in lower socioeconomic contexts. That study
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found that greater family obligations were associated with higher
levels of airway inflammation and poorer asthma control in youth
with asthma only if they came from lower-SES households (no associations among those from higher-SES households) (49). Family
obligations refer to the behaviors people engage in to provide instrumental help to their families (e.g., caring for family members). Thus,
people who are high on family obligations might be disproportionately giving social support. These findings suggest that the disproportionate giving of support could be particularly burdensome to those
who are living within socioeconomically disadvantaged contexts.

may be precursors to chronic health conditions. In the present study, we
assessed a number of metabolic and inflammatory markers. To reduce the
number of analyses conducted, we created a composite metabolic and a
composite inflammation score by standardizing and summing measures
of each that were collected. This approach parallels operationalizations of
allostatic load that have standardized and summed across multiple biological markers in previous studies (53–55). Researchers have argued that such
continuous composite measures result in stronger predictors of health outcomes (55). We created separate metabolic and inflammatory composites
because of the notion of inflammation as distinct from, and potentially a
pathway to, metabolic disease (56).

The Present Study

Metabolic Composite

In the present study, we tested associations between disproportionate social support and metabolic and inflammatory outcomes in a
sample of 307 adult parental caregivers living with at least one child
with a chronic illness. We tested two hypotheses based on previous
literature: a) that disproportionate giving or receiving of social
support would be associated with poorer inflammatory and metabolic outcomes and b) that effects would be strongest among individuals from disadvantaged family socioeconomic circumstances.

Five measures relevant to metabolic risk were taken in this study: systolic
blood pressure, diastolic blood pressure, total cholesterol, body fat percent,
and body mass index. After a 4-minute rest period, resting systolic blood
pressure and diastolic blood pressure were measured. Blood pressure was
recorded using an automated oscillometer. An initial reading was taken
and discarded to allow participants to get used to the cuff. Blood pressure
was then recorded a subsequent three times at 2-minute intervals. The average of the final three measurements was calculated and used in analyses.
Total cholesterol was measured in nonfasting blood samples (we were
not able to obtain more specific lipid profiles because participants were
not required to fast). Antecubital blood was collected into an 8.5-mL serum
separator tube (Becton-Dickinson, Franklin Lakes, New Jersey). Following
the manufacturer’s instructions, the tube was centrifuged at 1200g for
10 minutes, after which serum was harvested. Total cholesterol was measured on a Roche/Hitachi cobas c701 instrument at the NorthShore University Health System’s Core Laboratory. Detection ranges for total cholesterol
were 0.1 to 20.7 mmol/L. Body fat percent was calculated via bioelectrical
impedance, which uses electrical current resistance to approximate body fat
percent (Tanita Model BF-350). Height and weight measurements were
obtained using a balance beam scale with stadiometer and were used to
calculate body mass index (in kilograms per meter squared). To create a
metabolic composite, scores on each of these five measures were standardized and then averaged. Similar types of metabolic composites have been
reported in previous literature (57–59), with support for the usage of continuous metabolic composite scores found in previous literature (60).

METHODS
Participants
We enrolled 307 parental caregivers living with a child physician-diagnosed
with asthma. Families were recruited from Chicago and surrounding areas
between 2014 and 2016. To be included in the study, parents were required
to be fluent in English, and only 1% per household was permitted. Parents
provided written consent. At a laboratory visit, parents completed a blood
draw, provided demographic information, and completed a battery of questionnaires and interviews. This study was approved by Northwestern,
NorthShore, and Erie Institutional Review Boards.

Disproportionate Social Support
Disproportionate social support was measured using the 21-item 2-Way Social Support Scale (50). This scale measures four dimensions of social support: emotional support received, instrumental support received (i.e., help
with childcare or transportation), emotional support given, and instrumental
support given. Items were rated on a 6-point scale ranging from 0 (not at all)
to 5 (always). These subscales had good internal reliability: emotional support received (seven items; α = .92), instrumental support received (four
items; α = .79), emotional support given (five items; α = .86), and instrumental support given (four items; α = .70).
Given the novelty of this study’s hypotheses, there is no established,
validated method for calculating the disproportionate giving or receiving
of social support. We conceptualized disproportionate support as an imbalance, or being higher on one dimension than the contrasting dimension.
Thus, we operationalized disproportionate support as a difference score,
which is consistent with approaches found in previous social support research outside of health psychology (38,39,51,52).
Because of differences in possible score ranges across the four dimensions, the score for each support dimension was first standardized. Disproportionate support was calculated as the standardized giving score minus
the standardized receiving score. Separate scores were calculated for disproportionate instrumental and disproportionate emotional support. Positive values indicate more support given than received (disproportionate
giving). Negative values indicate more support received than given (disproportionate receiving).

Low-Grade Inflammation Composite
Low-grade inflammation was assessed from serum samples, including circulating levels of C-reactive protein (CRP) and interleukin 6. CRP was
measured in duplicate by high-sensitivity immunoturbidimetric assay on
a Roche/Hitachi cobas c502 analyzer. Average intra-assay and interassay
coefficients of variation were 2.5% and 5.6%, respectively. The assay’s
lower limit of detection is 0.2 mg/L. Interleukin 6 was measured in duplicate by electrochemiluminescence on a SECTOR Imager 2400A (MesoScale Discover). The lower limit of detection was 0.19 pg/ml. The
median intra-assay coefficient of variation was 2.76%. Raw values of each
marker were log transformed to correct for skew. An inflammation composite was computed by averaging standardized log-transformed scores. Similar types of combined inflammation scores have been used in previous
research (57,61–63).

Socioeconomic Measures
Income
Parents reported annual gross family income from all sources (i.e., wages,
investments, government assistance) and chose a category ranging from 1
to 9, with categories ranging from <$5000 to ≥$200,000.

Health Measures

Financial Stress

With healthy samples, meaningful clinical measures of health can be difficult to obtain; thus, many researchers turn to physiological indicators that

As a second measure of families’ financial circumstances, parents were
interviewed using the UCLA Life Stress Interview (64). This semistructured
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interview probes chronic stress over the past 6 months across several domains. Relevant to the present study is the chronic stress section on financial
stress. Interviewers asked a series of open-ended questions about finances
(e.g., difficulty affording housing, food, transportation, and job instability)
and rated the level of chronic, ongoing financial stress on a 5-point scale.
Higher numbers reflect more severe and persistent financial difficulties.
Interviewer-based ratings allow for a more standardized measure of household financial stress (as opposed to relying on participants’ subjective perceptions of financial stress). The validity and reliability of this interview have
been shown previously (64). Our research team has conducted this interview
for the past 10 years, with interrater reliabilities ranging from 0.88 to 0.94
across subscales (65).

TABLE 1. Descriptive Statistics (n = 307)
M (SD) or %
Age, y

45 (6.75)

Race/ethnicity
White

60.10%

Black

21.80%

Other
Sex (female)
Social support
Giving instrumental

18.10%
88.00%
20.19 (3.68)

Covariates

Giving emotional

21.66 (3.51)

A priori, we identified a set of demographic covariates to include in statistical models. Covariates included age, sex, and race/ethnicity (dummy
coded for White, Black, and other).

Receiving instrumental

16.50 (3.76)

Receiving emotional

31.17 (5.47)

Income

Analytic Method

<$75,000

32.6%

We conducted a series of multiple hierarchical regression analyses to test if
disproportionate social support predicted metabolic and inflammatory outcomes and whether there were interactions with families’ socioeconomic
conditions. Separate regressions were conducted for metabolic and inflammatory composites. In step 1, metabolic and inflammatory composites were
predicted from key covariates (race, age, sex). In step 2, the socioeconomic
variable (income or financial stress) and the social support variable (disproportionate instrumental or emotional support) were entered to test main effects. In step 3, we entered an interaction term between social support and
the socioeconomic measure. Continuous predictors were mean-centered.
Significant interactions were followed by simple slopes tests at ±1 standard
deviation (SD) from the social support variable mean.

$75,000–$149,999

35.8%

>$150,000
Financial stress

31.6%
2.73 (0.94)

Metabolic outcomes
SBP, mm Hg
DBP, mm Hg
Cholesterol, mg/dl

72.20 (9.97)
188.53 (32.75)

Body fat, %

36.10 (8.85)

BMI, kg/m2

29.04 (6.79)

Low-grade inflammation
IL-6, pg/ml
hs-CRP, mg/L

RESULTS

119.90 (14.28)

−0.09 (0.34)
0.17 (0.51)

Financial stress scores ranged from 1 to 5. Higher numbers reflect more severe and
persistent financial difficulties. Scores ranged from 0 to 25 for giving emotional and
giving instrumental support. Receiving instrumental support scores ranged from 0 to
20. Receiving emotional support scores ranged from 0 to 35. Higher scores indicated
more receiving or giving support respectively. Disproportionate social support M and
SD values are not shown because values approximated 0 and 1, respectively, after
standardization. IL-6 and hs-CRP are log-transformed scores.

Preliminary Analyses
Descriptive statistics are presented in Table 1. As expected, income
and financial stress were significantly correlated (r = −0.693,
p < .001). Higher income corresponded to less financial stress.
The metabolic and inflammation composites were not significantly correlated (r = 0.100, p = .09).

M SD = mean; SD = standard deviation; SBP = systolic blood pressure; DBP =
diastolic blood pressure; BMI = body mass indexIL-6 = interleukin 6; hs-CRP =
high-sensitivity C-reactive protein.

Disproportionate Instrumental Social Support
receive support, higher metabolic composite scores are found
among individuals from a lower-income household (simple main
effect of income: b = −0.10, SE = 0.03, p < .001). To determine effect size, we calculated the standardized β for this simple main effect (which is more interpretable than reporting an effect size for
the interaction effect). Effect sizes of 0.1–0.3 are considered small;
0.3–0.5, medium; and ≥0.5, large. The standardized β for this effect was −0.35. When participants reported disproportionately giving support, scores on the metabolic composite were high and not
associated with income (simple main effect of income: b = −0.02,
SE = 0.02, p = .39). No significant interaction emerged for inflammation (Table 2).

Analyses With Income
Main Effects
Higher income was associated with lower inflammation (b = −0.07,
SE = 0.02, p = .004) and lower metabolic composite scores
(b = −0.06, SE = 0.02, p = .003; Table 1). More disproportionate
instrumental support (giving more than one receives) was related
to higher inflammation (b = 0.10, SE = 0.04, p = .014) but not significantly related to the metabolic composite (b = 0.05, SE = 0.03,
p = .15).

Interaction Effects
Main effects were qualified by a significant interaction between
disproportionate instrumental support and income predicting the
metabolic composite (b = 0.04, SE = 0.02, p = .006). Simple slope
analyses at ±1 SD of support indicated that the relationship between
income and the metabolic composite is strongest when caregivers
disproportionately receive instrumental support (Figure 1). Patterns
from Figure 1 indicate that, among those who disproportionately
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Analyses With Financial Stress
Main Effects
Higher financial stress predicted higher inflammation (b = 0.12,
SE = 0.05, p = .012) and metabolic composites scores (b = 0.14,
SE = 0.04, p < .001; Table 2). More disproportionate giving of
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FIGURE 1. The effects of family socioeconomic variables and disproportionate instrumental social support on the metabolic composite.
Multiple linear regression analyses that controlled for age, race, and sex were used. The lines represent estimated regression lines for +1 SD
instrumental support (representing those who disproportionately give more instrumental support than they receive) and −1 SD instrumental
support (representing those who disproportionately receive more instrumental support than they give). The metabolic composite was
calculated by averaging standardized systolic blood pressure, diastolic blood pressure, total cholesterol, body fat percentage, and body
mass index. The two figures depict significant interaction effects for each family socioeconomic variable: income (A) and an
interview-based measure of financial stress (B).

caregivers are receiving disproportionate instrumental support
(Figure 1). Patterns from Figure 1 indicate that, among those
who disproportionately receive support, higher metabolic composite scores are seen among those with high financial stress (simple
main effect of financial stress: b = 0.23, SE = 0.05, standardized
β = 0.35, p < .001) However, when participants reported disproportionate giving of instrumental support, metabolic composite
scores are high and not associated with financial stress (simple
main effect of financial stress: b = 0.06, SE = 0.05, p = .24). No
significant interaction emerged for inflammation (Table 2).

instrumental support was related to higher inflammation (b = 0.10,
SE = 0.04, p = .014) but not significantly related to the metabolic
composite (b = 0.05, SE = 0.03, p = .13).

Interaction Effects
We observed a significant interaction between disproportionate instrumental support and financial stress predicting the metabolic
composite (b = −0.09, SE = 0.03, p = .004). Simple slope analyses
at ±1 SD of support indicated that the relationship between financial stress and the metabolic composite score is strongest when
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TABLE 2. Instrumental Social Support and Socioeconomic
Variables Predicting Inflammation and Metabolic Composites
(n = 307)
Income

at ±1 SD of support indicated that the relationship between income
and inflammation is strongest when caregivers are disproportionately
giving emotional support (Figure 2). Patterns from Figure 1 indicate that among those who disproportionately give emotional support,
higher inflammation is seen if one comes from a lower-income
household (simple main effect of income: b = −0.10, SE = 0.03,
standardized β = −0.29, p < .001) However, when participants reported disproportionate receiving of emotional support, inflammation is lower and not significantly associated with income (simple
main effect of income: b = −0.03, SE = 0.03, p = .33).
We note that some participants had high levels of CRP (values
>10; n = 16/307). When these cases were removed, the interaction
term between disproportionate emotional support and income
predicting the inflammation composite remained significant
(b = −0.04, SE = 0.02, p = .022). No significant interaction
emerged for the metabolic composite (Table 3).

Financial Stress

Inflammatory composite
Step 1
Age
Race (Black)

0.01 (0.01)
0.20 (0.13)

0.01 (0.01)
0.20 (0.13)

Race (White)

−0.26 (0.11)*** −0.25 (0.11)***

Sex

−0.28 (0.13)*** −0.28 (0.13)***

Step 2
−0.07 (0.02)**

SES
Disproportionate
instrumental support
Step 3
Disproportionate instrumental
support by SES

0.12 (0.05)***

0.10 (0.04)***

0.10 (0.04)***

−0.01 (0.02)

0.01 (0.04)

Metabolic composite

TABLE 3. Emotional Support and Socioeconomic Variables
Predicting Inflammation and Metabolic Composites (n = 307)

Step 1
Age

0.02 (0.01)**

0.02 (0.01)**

Race (Black)
Race (White)

0.31 (0.10)**
−0.15 (0.09)

0.32 (0.10)**
−0.14 (0.09)

Sex

−0.06 (0.11)

−0.06 (0.11)

Income
Inflammatory composite
Step 1

Step 2
−0.06 (0.02)**

0.14 (0.04)*

Disproportionate
instrumental support
Step 3

0.05 (0.03)

0.05 (0.03)

Disproportionate instrumental
support by SES

0.04 (0.02)**

SES

Financial Stress

Age

0.01 (0.01)

0.01 (0.01)

Race (Black)

0.20 (0.13)

0.20 (0.13)

Race (White)

−0.26 (0.11)***

−0.25 (0.11)***

Sex

−0.28 (0.13)***

−0.28 (0.13)***

−0.07 (0.02)**

0.12 (0.05)***

Step 2
SES

−0.09 (0.03)**

Disproportionate
emotional support

Values are reported as b (SE). Top half of the table reports coefficients predicting the
inflammatory composite as an outcome; bottom half of the table reports coefficients
predicting the metabolic composite as an outcome.

0.09 (0.05)***

0.09 (0.05)***

−0.04 (0.02)***

0.08 (0.04)***

Step 3
Disproportionate emotional
support by SES
Metabolic composite

SES = socioeconomic status variable (effect of income in column 1, effect of financial
stress in column 2).
* p < .001.

Step 1

** p < .01.
*** p < .05.

Disproportionate Emotional Social Support

Age

0.02 (0.01)**

0.02 (0.01)**

Race (Black)

0.31 (0.10)**

0.32 (0.10)**

Race (White)

−0.15 (0.09)

−0.14 (0.09)

Sex

−0.06 (0.11)

−0.06 (0.11)

Step 2
SES
Disproportionate
emotional support

Analyses With Income
Main Effects
Higher income was associated with lower inflammation (b = −0.07,
SE = 0.02, p = .003) and metabolic composites scores (b = −0.06,
SE = 0.02, p = .002; Table 3). Higher disproportionate giving of
emotional support was related to higher inflammation (b = 0.0.09,
SE = 0.05, p = .042) but not significantly related to the metabolic
composite (b = 0.01, SE = 0.04, p = .77).

−0.06 (0.02)**
0.01 (0.04)

0.15 (0.04)*
0.00 (0.04)

0.00 (0.01)

0.01 (0.03)

Step 3
Disproportionate emotional
support by SES

Values are reported as b (SE). Top half of the table reports coefficients predicting the
inflammatory composite as an outcome; bottom half of the table reports coefficients
predicting the metabolic composite as an outcome

Interaction Effects

SES = socioeconomic status variable (effect of income in column 1, effect of financial
stress in column 2).

We observed a significant interaction between disproportionate
emotional support and income in predicting the inflammation
composite (b = −0.04, SE = 0.02, p = .021). Simple slope analyses

** p < .01.
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Analyses With Financial Stress

interaction patterns were observed with a second variable of family
socioeconomic circumstances, interviewer-rated chronic financial
stress, and effect sizes were in the small to medium range.
We extend prior literature on the physical health effects of giving and receiving social support (21,23) by investigating the physiological effects of their relative balance. We build on two known
previous studies on this topic (22,41) by conducting biological assessments of metabolic and inflammatory outcomes that help reduce limitations related to self-reported health and work absence
reports in prior studies. This study also extends our understanding
of disproportionate social support by demonstrating differential effects by support type (emotional versus instrumental) and by family socioeconomic indicators.
With respect to the findings of the costs of disproportionately
giving emotional support, prior literature suggests that giving more
support than one receives is associated with a range of negative
emotions such as resentment, burden, and dissatisfaction (38,39).
These types of emotions have been shown in previous research
to be associated with chronic diseases such as cardiovascular disease (66). In addition, parents with lower incomes often have more
competing demands combined with fewer economic resources,
which may mean fewer opportunities to alleviate stress associated
with feelings of resentment, burden, or dissatisfaction. The resulting
psychological strain might increase chronic stress particularly for
lower-income parents, with downstream implications for physical
health. These hypotheses are in line with prior research, which suggests that providing high levels of support such as caregiving can
take a physiological toll through elevations in chronic stress
(27,28). Contrastingly, parental caregivers with more socioeconomic resources who are giving disproportionate emotional support
to others might have financial resources that allow them more opportunities to carve out time for themselves, to relax, and to access
support from therapy and mental health services (67). Therefore,
they may be able to give more emotional support than they receive
without as much physiological cost. Future studies should empirically test these explanations and others to gain a clearer understanding of the underlying psychological and biological pathways.
Our findings suggest that disproportionate giving of instrumental social support is associated with poorer metabolic outcomes for
everyone. However, disproportionate receiving of instrumental
support was associated with higher metabolic composite scores
primarily for lower-income parents. Receiving more support than
one gives in a lower-SES context may be particularly harmful because it may signal dependency on others and/or an inability to reciprocate support. Prior literature suggests that receiving more
than one gives is associated with feelings of indebtedness, guilt,
or shame (38–40). Disproportionate receiving of instrumental support may elicit feelings of guilt and shame particularly for parents
who have a lower SES. Feelings of guilt and shame have been
shown in prior literature to predict negative physiological outcomes such as increased proinflammatory cytokine activity (68)
and cortisol (69). We speculate that, in contrast, parents with
higher SES who receive more instrumental support than they give
may in part be able to compensate for some of the instrumental
help they receive and hence do not have to feel guilty or ashamed
for receiving high levels of instrumental support. Future studies
should examine these potential explanations to gain a clearer understanding of the patterns observed here.

Main Effects
Higher financial stress predicted higher inflammation (b = 0.12,
SE = 0.05, p = .012) and metabolic composites scores (b = 0.15,
SE = 0.04, p < .001; Table 3). More disproportionate emotional
support was significantly related to increased inflammation
(b = 0.09, SE = 0.05, p = .047) but unrelated to the metabolic composite (b = 0.001, SE = 0.04, p = .88).

Interaction Effects
We observed a significant interaction between disproportionate
emotional support and financial stress in predicting inflammation
(b = 0.08, SE = 0.04, p = .033). This interaction remained significant when high CRP cases were removed (b = 0.10, SE = 0.04,
p = .019). Simple slope analyses at ±1 SD of support indicated that
the relationship between financial stress and inflammation composite scores is strongest when caregivers disproportionately give
emotional support (Figure 2). Patterns from Figure 2 indicate that,
among those who disproportionately give emotional support,
higher inflammation is seen when financial stress is high (simple
main effect of financial stress: b = 0.20, SE = 0.06, standardized
β = 0.24, p = .001). However, when participants disproportionately receive emotional support, inflammation scores are lower
and not significantly associated with financial stress (simple main
effect of financial stress: b = 0.04, SE = 0.06, p = .57). No significant interactions emerged for the metabolic composite (Table 3).

Potential Confounds
One potential confound of these associations is levels of parental
depression. We repeated all analyses controlling for parental depressive symptoms (assessed with the Center for Epidemiologic
Studies Depression Scale). All interaction effects reported previously remained significant with this additional covariate including:
disproportionate instrumental support by income: b = 0.05, SE = 0.02,
p = .002; disproportionate instrumental support by financial stress:
b = −0.09, SE = 0.03, p = .002; disproportionate emotional support
by income: b = −0.05, SE = 0.02, p = .009; and disproportionate emotional support by financial stress: b = 0.10, SE = 0.04, p = .018.

DISCUSSION
The present study found evidence for main effects of disproportionate social support, as well as interaction effects with family socioeconomic indicators, in predicting metabolic and inflammatory
outcomes among parental caregivers. More disproportionate giving of instrumental and emotional support was associated with
higher levels of low-grade inflammation. In addition, interaction
effects revealed that disproportionate social support is most detrimental to inflammatory and metabolic outcomes for families with
greater socioeconomic disadvantage. That is, parents from
lower-income households who gave more emotional support than
they received had higher low-grade inflammation compared with
those from higher-income households. We observed a slightly different pattern with respect to instrumental support, although effects
were still largest among those from lower SES households. With
respect to disproportionate instrumental support, parental caregivers with lower incomes who received more instrumental support than they gave had higher metabolic composite scores
compared with parents from higher-income households. Parallel
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FIGURE 2. The effects of family socioeconomic variables and disproportionate emotional social support on low-grade inflammation.
Multiple linear regression analyses that controlled for age, race, and sex were used. The lines represent estimated regression lines for
+1 SD emotional support (representing those who disproportionately give more emotional support than they receive) and −1 SD
emotional support (representing those who disproportionately receive more emotional support than they give). The inflammation
composite was calculated by averaging standardized interleukin 6 and high-sensitivity C-reactive protein (CRP) scores. The two figures
depict significant interaction effects for each family socioeconomic variable: income (A) and an interview-based measure of financial
stress (B).
example, that instrumental support is linked to metabolic outcomes because instrumental support is a more physically active
type of support (e.g., involving helping others with their responsibilities and helping to take people places or to take care of them
when they are sick), which may then be linked to the types of
obesity-related measures found in our metabolic composite. In
contrast, emotional support may have more direct brain-immune
connections, given the more emotion-related pathways. Future research should examine if similar patterning of physiological effects
by disproportionate social support type is observed in other samples.
If so, one could leverage experimental and/or within-person designs
to explore psychosocial and biological mechanisms.

Lastly, there was evidence for physiological specificity in the
interactive effects. Disproportionate emotional support interactions
predicted inflammatory but not metabolic composites. Disproportionate instrumental support interactions predicted metabolic but
not inflammation composite scores. The literature on disproportionate social support is relatively small, so to date, no studies have differentiated between social support types when examining the mental
and/or physical health outcomes. However, these findings are consistent with broader research documenting the independent effects
of emotional and instrumental support on well-being (70). It is
plausible that independent mechanisms of emotional versus instrumental support would extend to differences in biological effects by
disproportionate support type. Furthermore, although metabolic
and inflammatory processes are interrelated with overlapping networks and demonstrated bidirectional effects (71), they also reflect
different psychobiological mechanisms that may account for different effects (72). Thus, although speculative, it is possible, for
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This study had several limitations. First, because of our cross-sectional
analyses, we cannot determine causality or directionality of effects.
Future research will benefit from prospective longitudinal designs
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physical health. Future research and interventions will need to
not only examine if social support balance can causally promote
better health but also specify how individuals can achieve an optimal balance of support given and received, with careful attention for
how this may differ by type of social support and socioeconomic
context.

or experimental manipulations. Second, given the novelty of our
study hypotheses, our disproportionate social support scores are
not established, validated measures. They are, however, consistent with approaches used in previous literature (38,51). Second, it is important to note that the social support measure
used in this study assesses people’s perceptions of the support
they give and receive, which might or might not correspond
to objective reality. Objective measures of social support (apart
from network size measures) can be difficult to operationalize, although using other reporters or behavioral observation measures
might be beneficial in future studies. In addition, there are multiple
ways in which one could conceptualize disproportionate support,
and this study reflects merely one approach (contrasting giving
versus receiving). There are other approaches—such as contrasting effort versus rewards or contrasting support provision versus
one’s capacity to provide support—that were not assessed in the
present study but that would be informative for future studies to investigate. Furthermore, the social support questionnaire used in
this study was designed to probe emotional and instrumental support broadly across all social relationships. However, one limitation of this approach is that, as a result, it is impossible to know
which relationships individuals were referring to when answering
the items. It may be that disproportionate giving is more normative
in some types of relationships (parenting a child) but more burdensome in other types of relationships (romantic partners or
friends). Although the approach of assessing social relationships
generally (without prompts for specific individuals) is common
in established social support measures (e.g., Interpersonal Support Evaluation List (73)), if future studies were to assess giving
versus receiving support using separate probes for different
sources of social support, one could more precisely determine
whether disproportionate giving or receiving in a specific type
of relationship is most detrimental to health. In addition, effect
sizes in this study were relatively modest, although perhaps normative for behavioral and observational studies where health
outcomes are expected to be determined by a multitude of factors.
Lastly, our sample consisted of parental caregivers of a child with
asthma, was mostly women, and tended to be higher in SES. It remains unclear whether similar patterns arise in other caregivers
(i.e., of older adults) and/or in men. Future studies should attempt
to replicate these findings across different types of caregiving situations, examine sex differences, and include an emphasis on
lower-SES samples.
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