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Abstract

Backarounp: Receipt of recommended well-child care is lowest for children without insurance,
many of whom receive care in community health centers (CHCs).

OsuecTive: To understand if there is an association between parent preventive care and their
children’s well-child visits.

MeTHops: We used electronic health record data to identify children and link them to parents both
seen in an OCHIN network (CHC; n = 363 clinics from 17 states), randomly selected a child aged
3 to 17 with =1 ambulatory visit between 2015 and 2018. We employed a retrospective, cohort
study design and used general estimating equations Poisson regression to estimate yearly rates of
well-child visits based on parent preventive care adjusted for relevant covariates and stratified by
child age for 3 linked samples: mother only, father only, and two parents.

ResuLts: We included 75,398 linked mother only pairs, 12,438 in our father only, and 4,156 in our
2-parent sample. Children in the mother only sample had a 6% greater rate of yearly well-child
visits when their mother received preventive care (adjusted rate ratio [ARR] = 1.06; 95% CI =
1.03-1.08) compared to no preventive care. Children in the father only sample had a 7% greater
rate of yearly well-child visits when their father received preventive care (ARR = 1.07; 95% CI =
1.04-1.11) versus no preventive care. Children in the two parent sample had an 11% greater rate
of yearly well-child visits when both parents received preventive care (ARR = 1.11; 95% CI =
1.03-1.19) compared to neither receiving preventive care.
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ConcLuslions: These findings suggest focusing on receipt of healthcare for the whole family may
improve well-child visit rates.
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child health; family health; health service research; well-child visits

THe American Acapemy of Pediatricians (AAP) recommends yearly well-child visits for
children and adolescents aged 3 to 21 years to promote health, screen for health conditions
and developmental delays, and assess the function of the family.1-2 Additionally, well-child
visits are associated with less emergency department use.® Yet, between 30% and 50% of
children do not receive well-child care as recommended; uninsured patients and those with
low-income are less likely to receive well-child care as recommended compared to those
with health insurance and high-income.4-8 Conversely, several child factors are associated
with well-child visit compliance including having health insurance coverage and a usual
source of care,37 having income four times the poverty level, and patients less than 13 years
of age.4

Parental factors such as demographics, health status, usual source of care, and health
insurance coverage are also associated with the receipt of healthcare for children, including
well-child care.8 For example, having college-educated parents is shown to increase rates of
well-child visit rates.*® However, maternal depression is associated with reduced well-child
checks.? Previous research showed that children of parents without a usual source of care
had 35% lower odds of having a well-child visit than children of parents with a usual source
of care,10 and inadequate prenatal care is subsequently associated with fewer well-child
visits for the infant.11:12 Children whose parent enrolled in Medicaid health insurance
coverage had an increased probability of receiving an annual well-child visit compared to
children whose parents did not enroll in Medicaid coverage.8

Parent’s preventive care receipt may be linked to their children’s well-child care too.
Mothers who received the human papillomavirus (HPV) vaccine were 3.5 times more likely
to report HPV vaccination for their 11 to 14 year old children than mothers who were

not vaccinated.13 Several studies found that a mother’s healthcare visits were associated
with their children’s healthcare visits, 1415 and parent healthcare utilization was associated
with well-child visits.® Less is known about the relationship between parent preventive care
and well-child visits. Since receipt of recommended well-child care is lowest for children
without health insurance and those with low-incomes,*® we focused our study on patients
seen in community health centers (CHCs). CHCs provide services to patients regardless of
their insurance status and thus care for millions of families with low-incomes, including 1
in 9 children.1® The goal of this paper was to estimate the association of parental preventive
care receipt on their child’s well-child visits among patients seen in community health
centers (CHCs). We hypothesized that children of parents with preventive care would have
higher compliance for guideline-concordant well-child visits (ie, one visit per year) than
children of parents without preventive care.
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We utilized a previously identified national cohort of children that linked to at least one
parent.}” This linked cohort was created with data from OCHIN (not an acronym) Inc., a
network of CHCs from across the United States (U.S.) consisting of a single instance of Epic
electronic health record (EHR) records.8 Briefly, we used emergency contact records and/or
guarantor fields to identify patients who were linked to children and designated as “mother”
or “father.” These records are important for child appointments as they represent the person
to call if there is an emergency (ie, emergency contact) and they provide information

about who is responsible for payment for the visit (ie, guarantor field). The algorithm

then included “mothers” and “fathers” that were 12 to 55 years older than the child in an
attempt to exclude nonparent caregivers, such as grandparents or siblings. This methodology
was previously validated using Oregon Medicaid administrative data, which has household
case identification numbers, and we found 98% agreement between the sources.1® We

then selected children aged 3 to 17 and included EHR data from CHCs that provided

adult preventive care and well-child care from 2015 to 2018. Demographics and visit-level
data were from the Accelerating Data Value Across a National Community Health Center
(ADVANCE) clinical research network (CRN) of PCOR-net. OCHIN leads the ADVANCE
CRN and contains EHR data in its data warehouse.20

We identified 138,648 distinct children between the ages 3 to 17 with at least one
ambulatory visit at an eligible CHC (363 CHCs in 17 states) since 2015. These children
belonged to 91,992 distinct family-units as described above. Using simple random selection,
we chose one child per family-unit as the high intraclass correlation of well-child visits
among siblings within a family would produce unstable models. We then identified three
mutually exclusive populations for study: family-units in which the child was linked to: 1) a
female parent only, which we call ‘mother only’ (n = 75,398); 2) a male parent only, which
we call “father only’ (n = 12,438); and, 3) 2 parents, which we call ‘two parent’ (n = 4156)
sample. The two parent families included 339 same-sex couples (305 female, 34 male).

DEPENDENT VARIABLES

The outcome measure was rates of well-child visits per calendar-year within the family’s
observation period. The observation period consisted of each calendar year between and

containing dates of the child’s first and last ambulatory encounter within the ages of 3 to
17 years in 2015-2018. Well-child visits were defined through a combination of provider
type (MD, DO, NP, PA) and current procedural terminology (CPT) codes 99381-99384,

99391-99394, G0438, G0439.

INDEPENDENT VARIABLES

In both populations where a child was linked with only one parent, the main independent
variable was a binary variable denoting whether or not the parent received preventive care
at any time during the family’s observation period. Parent preventive care was identified
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through a combination of provider type (MD, DO, NP, PA) and CPT codes 99385-7, 99395—
7; prenatal care was excluded. Where children were linked to two parents, we included a

set of indicator variables that distinguished whether neither, one, or both parents received
preventive care during the study period.

We adjusted for covariates based on Andersen and Aday’s?! conceptual model of healthcare
access and previously identified variables associated with well-child visits. In our analyses
of children in the mother only and father only samples, child covariates included the
following: age at observation start, health insurance status (always, sometimes, never
insured), and U.S. region (Northeast, South, Midwest, West). We also included the following
parent covariates: age at study start, race and ethnicity (non-Hispanic white, non-Hispanic
Black, non-Hispanic other, Hispanic, not recorded), preferred language (English, non-
English), last recorded federal poverty level (FPL) at visit categorized as (>138%, <138%,
not recorded), last known health insurance status (private insurance, public insurance,
uninsured), and total number of unresolved chronic conditions documented in the patient’s
problem list at study end. For the analyses of children linked to two parents, we adjusted

for the same child covariates as listed above, and for parent covariates, we included

each parent’s age and number of unresolved chronic conditions at study end; further, we
aggregated parent data for race and ethnicity using the same values as before if parents
identified equivalently or used the value mixed if parent-reported values did not agree; we
used an indicator for if at least one parent preferred English language; insurance status and
FPL combined each parent’s individual value as described above. Lastly, in this study we did
not include covariates for child’s gender or chronic conditions as these values did not yield
any noticeable changes in our model estimates.

STATISTICAL ANALYSIS

For each of the three parent study samples, we described child and parent characteristics
overall and by whether or not the parent had documented preventive care use during the
observation period. We then used general estimating equations (GEE) Poisson regression

to estimate the yearly rates of well-child visits, for each of the 3 samples adjusted for

all covariates previously stated. Lastly, for each of the 3 samples, we repeated this GEE
modeling stratified by child age at observation period start (grouped as ages: 3-6, 7-11, and
12-17). A robust sandwich variance estimator with an exchangeable correlation structure
was used in all models to account for clustering on the child’s primary CHC. GEE-derived
adjusted rate ratios (ARR) and 95% confidence intervals (CI) were estimated and reported.
All analyses utilized 2-sided testing with set 5% type | error and were conducted using Stata
15.

This study was reviewed and approved by the Oregon Health & Science University
Institutional Review Board (STUDY00019958) with a waiver of consent and authorization,
as the research involves minimal risk, does not adversely affect the rights of subjects, and
could not be practicably carried out without the waiver.
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We included 75,398 linked pairs in our mother only sample, 12,438 linked pairs in our father
only sample, and 4156 families linked in our two parent sample (Table 1). The majority of
children in each sample were insured throughout the study (84% of children in the mother
only sample, 81% of children in the father only sample, and 80% for children in the two
parent sample). Just over 30% of parents in all samples had =3 chronic conditions. Sixty-six
percent of mothers and 57% of fathers in the mother only and father only samples had >1
non-preventive care visits during the study period, whereas 68% of parents in the two parent
sample had =1 non-preventive care visits during the study period. Appendix Tables 1-3
show demographics for each sample including for parents who received preventive care and
those that did not.

From adjusted GEE regression models in the mother only sample (Table 2), children had a
6% greater rate of well-child visits if their mother received preventive care (ARR = 1.06;
95% CI = 1.03-1.08) compared to no preventive care. The rates of well-child visits were

7% greater if their father received preventive care compared to no preventive care for the
father only sample (ARR = 1.07; 95% CI = 1.04-1.11). In the two parent sample, a child had
an 11% greater rate of well-child visits when both of their parents received preventive care
(ARR =1.11; 95% CI = 1.03-1.19) compared to no preventive care. The covariate-adjusted
well-child visit rates for each sample are reported in Appendix Table 4.

Overall, similar patterns were seen in child age stratified GEE regression models (Table 3).
However, the rates were higher for well-child visits when parents received preventive care
compared to no preventive care among those aged 12 to 17 than for the nonstratified results.
Children aged 12 to 17 in the mother only sample had a 7% greater rate of well-child visits
if their mother received preventive care (ARR = 1.07; 95% CI = 1.04-1.10) compared to

no preventive care. The rate of well-child visits for children aged 12 to 17 was 8% greater

if their father received preventive care for the father only sample (ARR = 1.08; 95% CI =
1.04-1.14) versus no preventive care. In the two parent sample, a child aged 12-17 had a
17% greater rate of well-child visits if both of their parents received preventive care (ARR =
1.17; 95% CI = 1.05-1.30) compared to neither parent receiving preventive care.

Among patients seen in CHCs, this study examined the association of parental preventive
service receipt on well-child visits. The children in this study received a similar percent of
recommended well-child care to previous research of families with low-income.#8 We found
an association between parent preventive care and recommended well-child care receipt
among children who could be linked to a parent and both were seen in the same CHC
network. Our findings together with previous research emphasize the importance of family
healthcare receipt on a child’s health and highlight that both mothers and fathers have an
influence. Indeed, the National Academies of Medicine (NAM) Vibrant and Healthy Kids:
Aligning Science, Practice, and Policy Report recommends supporting children, families,
and caregivers as an important step for improving child health.22 In addition, the AAP
promotes well-child visits as a time to “assess the health and function of a family and
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child” including a focus on family strengths.2 The NAM Vibrant and Healthy Kids Report
also recommend that funders “include in their portfolios research on the development

of preventive interventions that target fathers.”22 One small study found 53% of fathers
attended a well-child visit with their child in the last year and believed attending was a way
to support their child.23

The association of well-child visits and preventive care was strongest when both parents
received preventive care in the same healthcare setting. This suggests that when a family
receives care together and the parents both receive preventive care, their children could
benefit. This may be of demonstrable advantage of medical specialties and settings that
care for or interact with the entire family, such as family medicine and pediatrics. We

also found the highest rates of well-child care receipt among 12 to 17-year olds if their
parents received preventive care. This suggests that parental behavior may be particularly
influential for adolescents despite it being a time of increased independence for the child.
These findings are notable because adolescence is an important time to monitor health, as
substance use, sexually transmitted infections, and drinking and driving peak.24 Alternately,
this may reflect lower rates of preventive care in this age group as adolescents are known to
have lower rates of preventive care than younger children.

There are currently recommendations for clinicians who treat children to inquire about
parental issues while treating the child to help with the provision of appropriate care.

For example, the AAP recommends clinicians assess parent physical and mental health,
substance use, sources of support, and stress.2> Indeed, clinicians who see children can
impact parental health.26:27 Qur findings suggest well-child care could be increased if
clinicians worked to increase preventive care visits for parents. Additional research should
dive deeper into which services were received during the preventive care and well-child
visits and assess potential interventions to increase preventive care for parents to see if it
influences child healthcare. Future study should also evaluate the mechanisms involved with
the association between parent preventive care and well-child visits, as we do not know the
specific reasons parents sought preventive care for themselves or their children.

The coronavirus (COVID-19) pandemic has had a large impact on healthcare services

over the last year and a half. Practices decreased in-person office visits, while increasing
telemedicine.28 How these changes have impacted, and continue to impact, the receipt of
healthcare for parents and their children is largely unknown. Yet, changes to the healthcare
system due to COVID-19 may allow for new ways to provide family-centered healthcare.
For example, in a recent commentary, we suggested an option for a healthcare visit to focus
on the health of everyone in the family or having all family members receiving care from
the same physician or team.2% Future research should assess the impact of the COVID-19
pandemic on preventive care and well-child visits.

This study has several limitations. First, this is a study of association, not causation. Second,
we were only able to measure preventive care and well-child visits for linked parents

and children seen in the OCHIN network CHCs. We could not account for care received
outside the network, nor could we account for parents who did not link to a child with

our linkage algorithm. Yet, previous research found more than 66% of patients with a
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visit to a CHC, had another visit within three years.30 Third, our definition of family was
limited and excluded families that did not consist of mothers and/or fathers. It is also
possible that our algorithm included those who were not a mother or a father, but our
methodology was previously validated using public health insurance administrative data,
which has household case identification numbers, and found 98% agreement between the
sources.1? Fourth, yearly well-child recommendations are based on expert opinion and
there is controversy about their necessity.31:32 Lastly, 18,822 parents did not have a visit
during the family observation period so we used ‘last known’ health insurance to capture
the status closest to the observation period. That said, of the parents that did have an
encounter during the observation period, only 21% had different insurance status across their
visits. Future studies should work to understand how changes in parent health insurance
patterns impact these associations. In addition, other healthcare utilization outcomes should
be considered (eg, immunizations, body mass index assessments, mental health screening,
etc.) to obtain a comprehensive view of how parent preventive care is associated with their
child’s healthcare. Although these limitations reduce generalizability, this study is a crucial
first step to understanding the importance of parental healthcare utilization on well-child
care.

Parent preventive care is associated with well-child visits; the strongest association is among
children who link to two parents who both had preventive care. These findings suggest
focusing on receipt of healthcare for the whole family may improve well-child visit rates,
particularly in the CHC setting.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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WHAT’s NEw

Parent preventive care is associated with well-child visits; the strongest association is
among children who link to two parents who both had preventive care. These findings
suggest focusing on receipt of healthcare for the whole family may improve well-child
visit rates, particularly in the community health center setting.
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