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Abstract

Background: Mothers and their children demonstrate dyadic synchrony of hypothalamic—pituitary—adrenal (HPA) axis func-
tion, likely influenced by shared genetic or environmental factors. Although evidence has shown that chronic stress exposure has
physiologic consequences for individuals—including on the HPA axis—minimal research has explored how unmet social needs
such as food and housing instability may be associated with chronic stress and HPA axis synchrony in mother—child dyads.
Methods: We conducted a secondary analysis of data from 364 mother—child dyads with low-income recruited during a randomized
trial conducted in an urban pediatric clinic. We used latent profile analysis (LPA) to identify subgroups based on naturally occurring
patterns of within-dyad hair cortisol concentration (HCC). A logistic regression model predicted dyadic HCC profile membership as a
function of summative count of survey-reported unmet social needs, controlling for demographic and health covariates.

Results: LPA of HCC data from dyads revealed a 2-profile model as the best fit. Comparisons of log HCC for mothers and children in
each profile group resulted in significantly “higher dyadic HCC” versus “lower dyadic HCC” profiles (median log HCC for mothers:
4.64 vs 1.58; children: 5.92 vs 2.79, respectively; P<.001). In the fully adjusted model, each one-unit increase in number of unmet social
needs predicted significantly higher odds of membership in the higher dyadic HCC profile when compared to the lower dyadic HCC
profile (odds ratio = 1.13; 95% confidence interval [1.04-1.23]; P = .0l).

Conclusion: Mother—child dyads experience synchronous patterns of physiologic stress, and an increasing number of unmet social
needs is associated with a profile of higher dyadic HCC. Interventions aimed at decreasing family-level unmet social needs or maternal
stress are, therefore, likely to affect pediatric stress and related health inequities; efforts to address pediatric stress similarly may affect
maternal stress and related health inequities. Future research should explore the measures and methods needed to understand the
impact of unmet social needs and stress on family dyads.
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Chronic Stress

Introduction

Background

Individuals who experience persistent social adversity have a
disproportionately higher risk of chronic disease and nega-
tive health outcomes.' Such disparities are largely driven
by structural factors, including discriminatory policies and
the inequitable distribution of economic resources, which
impact access to many medical and social services that
support health in daily life.' Evidence is also mounting that
experiences of social adversity may have physiologic conse-
quences stemming from persistent and toxic levels of stress
that compound inequities in chronic health conditions.>~

Stress triggers activation of the hypothalamic—pituitary—
adrenal (HPA) axis, which regulates glucocorticoids such as
cortisol and other hormones that help the body cope or adapt
in response to acute stressors.” Excessive or chronic cortisol
activation, however, can stimulate persistent pathophysiologic
processes such as alterations to energy metabolism and fat
deposition,® disruptions to stress regulation,” or impaired func-
tion of the hippocampus and prefrontal cortex related to learn-
ing and mood regulation.*'* Substantial evidence links stress
from social adversity to elevated cortisol levels in children and
adults,'""'? supporting the hypothesis that experiences of
social adversity may contribute to prolonged and ultimately
pathophysiologic stress responses.

Social needs are adverse social conditions associated with
health outcomes and identified or prioritized by individuals
—for example, food, housing, or employment needs.'*'*
Existing research that links unmet social needs to stress in
parents and children often has examined the impact of
social adversity on physiologic stress at the individual level
(effects on the parent or the child) rather than the dyadic
level (effects on the parent—child dyad as a unit).!>'®
However, several studies indicate that parents and children,
particularly mothers and children, experience synchrony or
attunement in cortisol regulation.'®~>* This may be attributed
to both physiologic factors such as genetics and prenatal pro-
gramming, as well as behavioral or environmental processes
such as shared environments and social interaction.”>**
Studies that focus on individual stress alone may underesti-
mate the full extent of the adverse impacts of unmet social
needs, given that a mother and child share a social environ-
ment and their responses to stress are interconnected.

The evaluation of HPA axis synchrony in parent—child
dyads with shared exposures to persistent stressors requires
special considerations related to measures and analysis. Hair
cortisol concentration (HCC) has been historically used as an
indicator of chronic physiologic stress.”>® The average concen-
tration of cortisol deposited in the hair corresponds to the slow
rate of hair growth (ie, approximately 1 cm of hair represents a
1-month average of cortisol), and thus is thought to represent
physiologic stress over a longer period.”>*® Few studies have
investigated HPA axis synchrony using HCC in part because

it cannot accurately indicate cortisol reactivity between dyad
members that occurs in response to a specific or acute stressor,
and it does not shed light on the sequencing of the stress
response between members of the dyad.”” However, these con-
cerns are less salient in the context of persistent and multiple
stressors such as those experienced by families with unmet
social needs. The analysis of HCC may in fact be preferable
in the context of unmet family social needs, where the outcomes
of interest include the broader picture of synchrony in dyadic
stress over time.

The lack of clinically meaningful cortisol level cutoffs that
indicate psychological stress*®**° has traditionally made it
difficult to categorize and compare patterns of lower or
higher stress within dyads, regardless of the specimen used
to measure cortisol (eg, hair, saliva, urine). Innovative
methods such as latent mixture modeling, however, provide
new opportunities to capture dyadic patterns even in the
absence of established cutoffs. In this study, we applied
these methods to improve our understanding of dyadic phys-
iologic synchrony in the context of chronic stress exposure,
with the overarching goal of informing dyadic interventions
that might mitigate the health impacts of chronic stress for
families at risk.

Study Aims and Hypotheses

Our study aims were 2-fold: (1) identify and describe natu-
rally occurring subgroups (ie, profiles) of mother—child
dyads based on patterns of within-dyad chronic physiologic
stress (as indicated by HCC), and (2) examine associations
between identified profiles and unmet social needs. We
hypothesized that dyads with higher unmet social needs
would be more likely to belong to profiles characterized by
higher within-dyad physiologic stress.

Methods
Study Design and Sample

This was a secondary analysis of cross-sectional baseline data
collected between 2016 and 2018 from an evaluation of a clinic-
based social needs navigation program (SFGH Health Advocates
Stage II [HAS-II] Study; NCT02746393).%' The HAS-II Study
enrolled a convenience sample of 622 English-speaking or
Spanish-speaking parent—child dyads seeking care in a large fed-
erally qualified pediatric urgent care center housed in an academic
medical center in San Francisco, California. Dyads were deemed
eligible if they resided in the county of enrollment, including a
child age 0 to 17 years, and a caregiver age 18 years or older
who was English or Spanish-speaking and familiar with the
child’s household environment.*! Children in foster care or pre-
senting for child maltreatment evaluations were excluded,
along with families who had already been enrolled in a similar
social services navigation program within the previous 6
months. For this analysis, we limited the sample to the 364
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dyads (59%) in which the parent identified as the child’s mother
and for whom there was no missing HCC data. The HAS-IT
Study was approved by the institutional review board of the
University of California, San Francisco, and informed consent
and assent were obtained per their approved study protocol.”’
All data were de-identified prior to our analysis and therefore
exempt from review by the committee on human subjects’
research.

Data Collection

During the HAS-II study, mothers completed surveys to
report sociodemographic and health characteristics for them-
selves, their child enrolled in the study, and their household.
Surveys were administered in English or Spanish by a trained
research assistant (RA), and either self-completed on an elec-
tronic tablet or conducted verbally and recorded by the RA to
accommodate all levels of literacy. Additional details about
the survey data collection process have been published
elsewhere.?!

Measurement

Primary dependent variable: Chronic physiologic stress. HCC
was used as an indicator of chronic physiologic stress in
both members of the dyad (mother and child). In the
HAS-II study, the RA collected hair samples of at least
3cm length from the scalp of each participant. These
samples were sent to an external laboratory for analysis
using a liquid chromatography—mass spectrometry protocol
which is detailed in a published supplement.*’ HCC data are
in units of picogram per milligram (pg/mg). Although there
is no consensus on cutoff values for HCC to date, increasing
levels are widely considered a marker for a chronic physio-
logic stress response.”>® Prior to analysis, HCC data were
log-transformed to approximate a normal distribution, and out-
liers greater than 3 standard deviations from the mean (n = 6
observations) were excluded from the sample.**

Primary independent variable: Count of unmet social needs.
Self-reported unmet social needs were indicated by
mothers’ responses to the statement: “Please tell me if you
are currently concerned about any of the following for you
or members of your household...”. Mothers were able to
choose from a list of up to 18 social needs from 9 different
domains, including food, housing, employment status, and
various other social risk factors (see Table 1). The social
needs survey was designed by the HAS-II study investigators
based on a combination of survey tools and questions used in
prior social needs research (eg, the Medical Advocacy
Screening Questionnaire33), and versions of it had been
used in 2 prior studies.***> Count of unmet social needs
was determined by summation of the total number of needs
reported as a concern by the mother, and therefore, ranged
from O to 18.

Table I. Sample Survey Questions by Domains of Unmet Social
Needs.

Domain Sample survey responses

Please tell me if you are you currently concerned about
any of the following for you or members of your
household....

Food Running out of food before having enough money
or food stamps to buy more

Unstable housing including eviction, foreclosure,
homelessness, or staying with friends/family

Difficulty finding a job

Housing

Employment

Paying bills Problems paying bills, like electric, gas, water, or
phone bills

Transportation Difficulty affording transportation like MUNI or
ADA paratransit

Legal issues Other legal issues not mentioned above, including
deportation, child support or family law issues,
or violence

Healthcare Having no health insurance

Childcare Difficulty finding childcare

Mental health  Concerns about your or another adult’s mental or

behavioral health in your household

Covariates. Covariates were selected based on potential con-
founding due to their influence on HCC through stress or
other physiologic mechanisms. Demographic covariates
include mother’s age (18-24 years, 25-34 years, 35-44
years, and 45 years and older), child’s age (0-5 years, 6—
12 years, and 13-17 years), and child sex (male and
female). Mothers’ self-reported race/ethnicity (Latinx;
Black, non-Latinx; Asian or Pacific Islander, non-Latinx;
White, non-Latinx; Multiracial or other) was also included
as a proxy for exposure to racism or discrimination, which
is associated with social risk' and physiologic stress.>*®*’

Covariates related to physical and mental health were also
included. Mother’s report of child global health status was
measured with a single item from the National Survey of
Children’s Health that assessed child mental and physical
health status on a 5-point scale from poor to excellent in
response to the statement, “In general, would you say your
child’s health is...”'® Mothers self-reported their own
physical health status on a 5-point scale from poor to excel-
lent in response to the question, “In general, how would you
rate your physical health?” taken from the Patient-Reported
Outcomes Measurement Information System (PROMIS®)
global physical health scale.** Mothers also reported on their
mental health status via the Patient Health Questionnaire-8
survey of depressive symptoms (scores range 0-24, with
higher scores indicating greater risk for depression),”® and
the Perceived Stress Scale-4 which measures perceived
control over or ability to handle stress in the previous month
(scores range 0-16, with higher scores indicating greater per-
ceived stress).*'*? Ratings or scores for health measures
were used as continuous variables in the models.
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Data Analysis

Summary statistics were used to describe the sociodemo-
graphic and health characteristics of the mothers and children
in our sample. Initial Pearson correlations were examined
between mother and child HCC and all variables to test
broad associations. To accomplish our first aim, we used
latent profile analysis (LPA) to determine whether distinct
profiles of mother—child dyads could be identified based on
naturally occurring patterns in their HCC, and if so, how
many profiles were present.*> With the dyad as the unit of
analysis, latent profile models were sequentially estimated,
beginning with a 2-profile model. We continued to estimate
models adding one additional profile at a time until model
fit began to deteriorate, resulting in 3 models with 2, 3, and
4 profiles, respectively. In each model, HCC values for
mother and child were modeled as continuous indicator var-
iables, and residual correlations of mother and child HCC
values were included to adjust for dyadic nonindependence.
Maximum likelihood estimation with robust standard errors
was used in all models, and all were run using Mplus
version 8.7 (Muthen & Muthen).

After the initial series of LPA models had been estimated,
the same models were then reestimated to include adjust-
ments for child age and biological sex. This was to account
for the known effects of sex and age on HCC in children.***
Models with and without adjustment were equivalent: there
were no substantive differences in model parameters or fit
statistics, and dyads did not switch between identified pro-
files (all stayed within the same profiles identified in the orig-
inal unadjusted models). As a result, the more parsimonious
set of models (ie, without adjustments) went forward for
formal evaluation and comparison of fit.

There are differing views on the optimal criteria for latent
class or latent profile model selection, although most support
the use of multiple metrics.*> In alignment with previous
work,***” we used the following criteria to evaluate and
compare fit across models: (1) posterior probabilities for
most likely profile assignment closest to 100%; (2) model
convergence (entropy) closest to 1.0; (3) model is a signifi-
cantly better fit for the data as compared to a model with
k-1 (ie, one fewer) profiles (Lo—Mendell-Rubin and para-
metric bootstrapped likelihood ratio tests significant at P <
.05); (4) lower Bayesian Information Criterion (BIC); and
(5) no profile containing less than 5% of the sample. After
selecting the best-fitting model, a new variable was created
that indicated to which profile each dyad in the sample
belonged. Features and key sample characteristics of identi-
fied profiles were then assessed (by Chi-square, ¢ test, or
Wilcoxon rank-sum tests, as appropriate) for clinically and
theoretically meaningful differences.

To accomplish our second aim, we modeled the main
outcome of the LPA analysis (ie, mother—child dyadic HCC
profile membership) in relation to the unmet social needs com-
posite. The final model included covariates showing a significant

correlation with mother’s HCC, child HCC, or unmet social
needs at P = .10 or less using a Bonferroni-adjusted significance
level (see Appendix). Logistic regression was used to predict
dyadic HCC profile membership as a function of the summative
count of unmet social needs, controlling for all demographic and
health covariates. We used Stata version 17 for all descriptive and
regression analyses.

Results

Sample Characteristics

Characteristics of the full sample are summarized in Table 2.
Most mothers were between the ages of 25 and 44 years, 50%
of children were under 5 years of age, and 56% were identi-
fied as female. Approximately 85% of mothers in the sample
self-identified as Latinx, therefore, this was used as the refer-
ence group in later regression models. Mothers on average
reported good physical health for themselves and their chil-
dren, and low-to-moderate symptoms of depression or per-
ceived stress. Median log HCC was higher in children than
in mothers, as expected due to known age differences in cor-
tisol levels.*® Mother and child log HCC were moderately
positively correlated (r = 0.51, P <.05; see Appendix).

Identification of Profiles Based on Within-Dyad HCC
Patterns

Table 3 presents the statistical metrics of fit and uncertainty we
used to select our final LPA model. We found that the 2-profile
model provided the best fit, given the high posterior probabilities
and entropy in comparison to the other models, the significance
of both Lo—Mendell-Rubin and parametric bootstrap likelihood
ratio tests, and adequately sized subsamples within each profile.
Differences in BIC across the 3 models were negligible.*

Comparison of sample characteristics by dyadic HCC profile. We
then compared the characteristics of the 2 naturally occurring
profiles of within-dyad HCC identified by our LPA model.
Median mother and child log HCC levels were both significantly
lower in one profile as compared to the other profile (Table 2).
Specifically, the mother’s log HCC levels were 1.58 (interquar-
tile range [IQR] 1.15-2.12) in the first profile as compared to
4.64 (IQR 3.89-5.28) in the second profile (P<.001), and the
child’s median log HCC was 2.79 (IQR 1.79-4.15) in the first
profile as compared to 5.92 (IQR 4.26-7.61) in the second
profile (also P<.001). Since the naturally occurring patterns
reflected in profile 1 as compared to profile 2 were generally
characterized by significantly lower versus higher HCC levels
for both members of the dyad, we chose to label them “lower
dyadic HCC” and “higher dyadic HCC,” respectively (Figure 1).

The lower dyadic HCC profile consisted of n = 313 dyads,
and the higher dyadic HCC profile consisted of n = 51 dyads.
Age and sex characteristics did not significantly differ between
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Table 2. Demographic and Health Characteristics of Mother—Child Dyads, by HCC Latent Profiles (n = 364).

Total Lower HCC Higher HCC P value
(N = 364) (N =313) (N =51)
Age of mother in years, n (%) .56
25-34 136 (37.36) 117 (37.38) 19 (37.25)
35-44 192 (52.75) 163 (52.08) 29 (56.86)
45 or older 36 (9.89) 33 (10.54) 3(5.88)
Age of child in years, n (%)
0-5 184 (50.55) 151 (48.24) 33 (64.71) .08
6-12 120 (32.97) 107 (34.19) 13 (25.49)
13-17 60 (16.48) 55 (17.57) 5 (9.80)
Female sex of child, n (%) 204 (56.04) 176 (56.23) 28 (54.90) .85
Self-reported race of mother, n (%) .002°
Latinx 308 (84.62) 274 (87.54) 34 (66.67)
Black, non-Latinx 24 (6.59) 16 (5.11) 8 (15.69)
Asian or Pacific Islander 12 (3.30) 8 (2.56) 4 (7.84)
White, non-Latinx 12 (3.30) 10 (3.19) 2 (3.92)
Multiracial or other 8 (2.20) 5 (1.60) 3 (5.88)

Mother’s rating of child overall health,* median (IQR)

Mother’s PHQ-8 depression risk score, median (IQR)

Mother’s PSS-4 perceived stress score, median (IQR)

Mother’s PROMIS physical health rating, median (IQR)

Count of unmet social needs, median (IQR)

Mother’s hair cortisol concentration (log)—pg/mg, median (IQR)
Child hair cortisol concentration (log)—pg/mg, median (IQR)

3.00 (3.00, 4.00)
5.50 (2.00, 9.00)
6.00 (3.00, 8.00)
3.00 (2.00, 3.00)

3.00 (3.00, 4.00)
5.00 (2.00, 9.00)
6.00 (3.00, 8.00)
3.00 (2.00, 3.00)

3.00 (3.00, 4.00) 22
7.00 (3.00, 10.00)  .I5
6.00 (4.00, 8.00) 08
3.00 (2.00, 3.00) 43

3.00 (2.00, 6.00)  3.00 (2.00, 6.00) 5.0 (3.00, 8.00) 001°
173 (1.22,2.65) 158 (1.15,2.12) 464 (3.89,528)  <001°
310 (193,471) 279(1.79,4.15) 592 (4.26,761)  <001°

Abbreviations: IQR, interquartile range; PHQ-8, Patient Health Questionnaire (8-item), higher score indicates greater risk for depression; PSS-4, Perceived
Stress Scale (4-item), higher score indicates greater perceived stress; PROMIS, Patient-Reported Outcomes Measurement Information System, higher score

indicates better physical health.

Median (IQR) presented to account for variables with positively skewed distribution of data.

*Higher score indicates better overall health.
BSignificance at P<.05.

Table 3. Metrics of Fit and Uncertainty for Latent Profile Models of Dyadic HCC.?

Profiles Profile size BIC Probabilities Entropy LMRT PBLRT
2 85.9%, 14.0% 2600 0.98, 0.88 0.89 P<.001 P<.001
3 70.0%, 22.5%, 7.4% 2591 0.95, 0.86, 0.93 0.85 P=.15 P<.001
4 70.0%, 14.8%, 7.1%, 7.9% 2578 0.96, 0.78, 0.94, 0.71 0.84 P=.02 P<.001

Abbreviations: BIC, Bayesian Information Criterion; LMRT, Lo—Mendell-Rubin likelihood ratio test; PBLRT, parametric bootstrapped likelihood ratio test.

Bold font indicates characteristics of final model selection.

profiles. Dyads with mothers who identified as Latinx were
significantly more likely to fall into the lower dyadic HCC
profile (87.5% vs 66.7%), while the higher dyadic HCC
profile was more likely to include participants who identified
as Black, non-Latinx (15.7% vs 5.1%), Asian/Pacific
Islander (7.8% vs 2.6%), and multiracial/other (5.9% vs
1.6%); those who identified as White, non-Latinx were
equally likely to be in either profile (3.2% vs 3.9%; P =
.002). Mothers’ reports of physical health, depression symp-
toms, or perceived stress were not significantly different
between profiles. Dyads in the higher dyadic HCC profile
were significantly more likely to report a greater median
number of unmet social needs when compared to the lower
HCC profile (5 vs 3, respectively; P = .001).

Associations Between Unmet Social Needs and Dyadic
HCC Profiles

Table 4 presents the results of the logistic regression model.
In the fully adjusted model, each one-unit increase in number
of unmet social needs predicted significantly higher odds of
membership in the higher dyadic HCC profile when com-
pared to the lower dyadic HCC profile (odds ratio [OR] =
1.13; 95% confidence interval [CI] [1.04-1.23]; P = .01).
In post hoc analyses, we examined whether any individual
unmet social needs independently predicted profile member-
ship but did not detect any significant associations in unadjusted
or adjusted models (results not shown). Although race/ethnicity
was a significant predictor in the models, the very small
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Figure 1. Boxplots of mother and child HCC, by latent profile
membership.

proportions of participants in non-Latinx racial/ethnic groups
(<5% of the sample for most groups) and wide ClIs led us to ques-
tion the precision of these findings. In sensitivity analyses,
excluding the race/ethnicity variable did not result in significant
changes to the ORs or standard errors of other variables in the
model. In effect modification analyses to test whether the associ-
ation between unmet social needs and dyadic HCC was moder-
ated by race/ethnicity, we noted no significant interactions to
prompt further stratified analyses.

Discussion

In this study of mother—child dyads with low income, we
found that the number of unmet social needs is positively asso-
ciated with membership in a higher HCC dyadic profile. This
finding builds on prior work showing associations between
unmet social needs and HCC in mothers and unmet social
needs and HCC in children'>'®* and now extends that
work to show that unmet social needs also influence mothers
and children as a dyadic unit. Across these studies, the
growing evidence that unmet social needs affect physiology
builds support for strategies to address economic disadvantage
as a way to improve population health.>>"2

The link between unmet social needs and dyadic physio-
logic stress has implications for clinical practice and health
policy. The presence of latent profiles of higher and lower
dyadic HCC in this sample supports emerging evidence
that many children are physiologically attuned to their
parent’s stress levels, although the mechanisms for this
attunement are likely multifactorial and reflective of a
complex interaction of biologic and environmental
factors.”>**?’ Prior studies of parent-child dyads have
found that in the context of negative environmental factors,
physiologic synchrony may be associated with greater phys-
iologic stress and maladaptive patterns of self-regulation or
relational patterns in the dyad.’®>' This could mean that clin-
ical interventions for stress reduction in either parents or chil-
dren may have mutual physiological benefits for both. From a
policy perspective, this also underscores the potential

Table 4. Logistic Regression of Dyadic HCC Latent Profile
Membership on Count of Unmet Social Needs (n = 364).

OR (95% CI) value

Count of unmet social needs .13 (1.02-1.24) ]
Age of mother in years
25-34 (ref) — — —
35-44 .16 (0.59-2.26) .66
45 or older 0.66 (0.14-3.07) .60
Age of child in years
0-5 (ref) — — —
6-12 0.60 (0.28-1.27) .18
13-17 035 (O.11-1.11) .07
Child sex reported by mother
Male (ref) — — —
Female 1.05 (0.55-1.98) .88
Self-reported race of mother
Latinx (ref) — — —
Black, non-Latinx 4.54 (1.65-12.51) .003
Asian or Pacific Islander 505 (1.34-19.09) .0l
White, non-Latinx 1.29 (0.24-6.87) .76
Multi-racial or other 561 (1.07-29.27) .04
Mother’s rating of child overall 0.76 (0.54-1.06) 11
health®
Mother’s PHQ-8 depression risk ~ 0.99  (0.91-1.08) 9l
score
Mother’s PSS-4 perceived stress 1.02  (0.90-1.16) .69
score
Mother’s PROMIS physical health .00 (0.67-1.51) 0.97
rating

Abbreviations: ref, reference group; PHQ-8, Patient Health Questionnaire
(8-item), higher score indicates greater risk for depression; PSS-4, Perceived
Stress Scale (4-item), higher score indicates greater perceived stress;
PROMIS, Patient-Reported Outcomes Measurement Information System,
higher score indicates better physical health.

*Significance at P<.05.

PHigher score indicates better overall health.

physiologic and health benefits of targeting approaches that
support both individual social needs and population-level
social conditions.

Although previously published evidence has shown HPA
axis synchrony in similar populations of mother—child dyads,
the majority of studies have been conducted using
laboratory-administered stressors and measured stress using
salivary cortisol to reflect the acute stress response.”’*' In
contrast, in this study we used HCC, which is a better esti-
mate of chronic stress exposure experienced by families
with unmet social needs. Additionally, though several
studies have examined and shown correlations between
mother and child HCC,52_58 in this study, we used LPA as
a novel analytic alternative to deepen insights into dyadic
synchrony in HCC. Our study is also one of few we know
of to test whether mother—child HCC synchrony is signifi-
cantly associated with social adversity.”>*

Our findings add to a large and growing body of evidence
that clearly demonstrates that health inequities are driven by
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structural determinants, including programs, policies, and prac-
tices that shape health behaviors and access.”® Environmental
exposures such as neighborhood disadvantage have been
linked to stress and HPA activity®®®' and can impact the
health of multiple members of the household. The impact of
the COVID-19 pandemic has significantly widened inequities
in unmet social needs for communities with low income,&#1
and it is likely our findings underestimate the current state of
need and stress in this population. Studies find that social care
interventions can support health by improving access to services
and resources related to food, housing, and employment.®> Most
current social care interventions involve assisting with or adjust-
ing for each individual need—for example, a client who reports
food insecurity may be referred to a local food pantry. Yet, while
we found associations between count of unmet social needs and
stress patterns within the dyad, our post hoc analysis did not
reveal associations between HCC and individual unmet social
needs, indicating the importance of the cumulative effect of
unmet social needs on family health. Other studies have
shown associations between cumulative social risk burden and
decreased utilization of health services.®*® Taken together, evi-
dence suggests that in addition to domain-specific interventions,
it may be beneficial for interventions targeting family stress to
recognize the cumulative burden of unmet social needs and its
potential impact on health care access and utilization.

Limitations

Findings from our study should be considered in the context
of 5 limitations. First, in this secondary analysis, we were
unable to account for unmeasured confounders that may
also influence unmet social needs and physiologic stress,
either independently or in relation to each other (eg, body
mass index,69 experiences of racism,3’70 immigration
status’'). Second, while LPA is a promising approach for
determining subgroups according to data patterns, class
assignment is based on probabilities and therefore may lead
to misclassification.*® Third, the sample studied included
treatment-seeking, mostly Latinx mothers and children with
low income, which limits the generalizability of findings to
other populations. Fourth, our findings should be interpreted
with the understanding that HCC is only one indicator of
physiologic stress. Sympathetic nervous system arousal
does not necessarily reflect the same psychological state in
each participant or each dyad member; it can also reflect
social processes or relationship characteristics between the
dyad that we could not account for in this study.** Finally,
our investigation of cross-sectional HCC data limits our
ability to infer causality from these findings or understand
within-dyad temporal influences of one dyad member’s phys-
iological stress on the other member (ie, coregulation).24
Additional studies using longitudinal dyadic HCC data are
needed to better understand dyadic synchrony and coregula-
tion in the context of chronic stress, and the effect of these on
health outcomes.

Conclusion

In this study, we find that profiles of dyadic HCC can be identified
to describe synchrony of long-term HPA axis function between
mothers and their children with low income. Study findings
confirm our hypothesis that dyads with more unmet social
needs are more likely to belong to profiles characterized by
higher physiologic stress. Physiologic synchrony in mother—
child dyads may influence each member of the dyad’s chronic
stress experience. These findings underscore that there are
likely to be intergenerational impacts of social care policies and
other interventions that address structural drivers of unmet
social needs.
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Appendix

Bivariate Correlation Results Between Outcomes and Select

Covariates.

Mother’s Child Unmet social Child Mother’s Mother’s Mother’s
HCC (log) HCC (log) needs health PROMIS PHQ-8 PSS-4
Mother’s HCC (log) 1.00
Child HCC (log) 0.51° 1.00
P < .0001
Unmet Social needs 0.08 -0.01 1.00
P=.11 P=0.83
Child health -0.03 0.08 -0.15° 1.00
P=.6l P=.13 P=.003
Mother’s PROMIS ~ —0.06 0.00 -0.21° 0.24° 1.00
pP=.22 P=.93 P < .0001 P < .0001
Mother’s PHQ-8 0.03 —0.04 0.36° -0.21° —0.33° 1.00
pP=.58 P=0.40 P < .0001 P<.0001 P <.000l
Mother’s PSS-4 0.05 0.01 0.32° -0.13 —0.24° 0.54° 1.00
P=.30 P=.80 P <.0001 P=0.009 P < 0.000I P < 0.0001

Bivariate correlations in the metric of Pearson’s r, with unadjusted P values. When adjusting for multiple comparisons:

*Significance at P < .10 (Bonferroni-adjusted significance level of .004).
PSignificance at P < .05 (Bonferroni-adjusted significance level of .002).



	 Introduction
	 Background
	 Study Aims and Hypotheses

	 Methods
	 Study Design and Sample
	 Data Collection
	 Measurement
	 Primary dependent variable: Chronic physiologic stress
	 Primary independent variable: Count of unmet social needs
	 Covariates

	 Data Analysis

	 Results
	 Sample Characteristics
	 Identification of Profiles Based on Within-Dyad HCC Patterns
	 Comparison of sample characteristics by dyadic HCC profile

	 Associations Between Unmet Social Needs and Dyadic HCC Profiles

	 Discussion
	 Limitations
	 Conclusion
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


