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Abstract

BACKGROUND: Family income is known to affect child health, but this relationship can

be bidirectional. We sought to characterize this relationship by quantifying forgone family
employment (FFE) due to a child’s health condition in families of children with special health
care needs (CSHCN) with updated figures.

METHODS: We conducted a secondary data analysis from the 2016—-2017 National Survey of
Children’s Health. CSHCN with previously employed caregivers were included (A= 14 050). FFE
was defined as any family member having stopped work and/or reduced hours because of their
child’s health or health condition. Child, caregiver, and household characteristics were compared
by FFE status. Logistic regression analysis was conducted to evaluate the association between
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hours of medical care provide by a family member and FFE. US Bureau of Labor Statistics reports
were used to estimate lost earnings from FFE.

RESULTS: FFE occurred in 14.5% (95% confidence interval [CI] 12.9%-16.1%) of previously
employed families with CSHCN and was 40.9% (95% ClI 27.1%-54.7%) for children with an
intellectual disability. We observed disproportionately high FFE among CSHCN who were 0 to 5
years old and of Hispanic ethnicity. We found a strong association between FFE and increasing
hours of family-provided medical care, with an adjusted odds ratio (aOR) of 1.72 (95% CI 1.25-
2.36) for <1 hour per week (compared with 0 hours), an aOR of 5.96 (95% CI 4.30-8.27) for 1 to
4 hours per week, an aOR of 11.89 (95% CI 6.19-22.81) for 5 to 10 hours per week, and an aOR
of 8.89 (95% CI 5.26-15.01) for >10 hours per week. Lost earnings for each household with FFE
were estimated at ~$18000 per year.

CONCLUSIONS: With our findings, we highlight the need to implement programs and policies
that address forgone income experienced by families of CSHCN.

The role that social influencers of health, such as family income, play in influencing

child health is increasingly recognized.1:2 For example, financial hardships, such as low
income or parental incarceration, have been shown to exacerbate a child’s unmet health care
needs® and health outcomes.#~” However, the relationship between social factors and child
health is thought to be bidirectional, whereby children’s health affects their surrounding
environments.8:9 Previous research has revealed that the presence of a health condition
increases the likelihood of a family caregiver experiencing emotional and financial stressors
and having a child with poor health status is associated with reduced family employment and
overall financial hardship.2-17

Children with special health care needs (CSHCN), defined as those who have “one or
more chronic physical, developmental, behavioral, or emotional conditions and who also
require health and related services of a type or amount beyond that required by children
generally,”18 are a group of children whose health needs have been shown to negatively
impact family finances.® How health care providers, health care system leaders, policy
makers, and payers conceptualize and quantify the relationship between children’s health
and their families’ circumstances continues to influence how related programs and policies
are developed and even funded. As such, the impact of families having CSHCN must be
continually understood and quantified, if we are to build effective interventions to address
child health care needs and that of their families.

The National Survey of Children’s Health (NSCH) offers an opportunity to study the
connection between CSHCN and their families’ ability to work outside of home. In this
study, we examined whether there were child and household characteristics associated with
forgone family employment (FFE). We also investigated the association between hours of
medical care provided by a family member and FFE as well as the association between FFE
and the use of government programs (eg, cash assistance, Special Supplemental Nutrition
Program for Women, Infants, and Children [WIC], etc). Lastly, we quantified the loss of
earnings associated with FFE due to a child’s health to better describe the impact of child
health on the family economy.
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The NSCH is a nationally representative survey funded and directed by the Maternal

and Child Health Bureau.1? It is the largest national and state-level survey on the health
and health care needs of children and their families. Specifically, the NSCH includes
noninstitutionalized children 0 to 17 years old living across all 50 states and the District of
Columbia. The survey is administered online and by mail to randomly selected households
in the United States.2? The NSCH topics include child physical and mental health as well
as factors related to child wellbeing, including family interactions, health care access, and
community information.

Study Design and Sample

Variables

We combined NSCH data from 2016 and 2017 to ensure adequate sample size (MW= 71

811). We narrowed the study population to include only CSHCN on the basis of screening
questions (7= 16 304). We removed 385 children (0.2%) who had missing data for questions
related to caregiver employment. To describe families of children who experienced FFE, we
excluded 1869 children (11%) who did not have at least 1 caregiver who was employed,
defined by the NSCH as employment in 50 of the last 52 weeks, for a final primary analytic
sample of 14 050. We also conducted a supplemental analysis comparing the already
unemployed caregivers (1= 1869) with those families who experience new unemployment
(stop work), to understand how characteristics among these unemployed groups might differ.

Our institutional review board deemed this study exempt from human subjects review on the
basis of its use of publicly available deidentified data.

FFE Definition—FFE status (yes or no) was defined by using 2 survey question items:
“During the past 12 months, have you or other family members stopped working because of
this child’s health or health conditions?” and “during the past 12 months, have you or other
family members cut down on the hours you work because of this child’s health or health
conditions?”

Participation in Government Assistance Programs—We defined participation in
a government assistance program as the family self-report of receiving any one of the
following in the past 12 months: cash assistance from a government welfare program;
food stamps and/or Supplemental Nutrition Assistance Program (SNAP) benefits; free or
reducedcost breakfasts or lunches at school; and WIC Program benefits.

Child and Caregiver Characteristics—Child characteristics in our analyses included:
child age by NSCH grouping, biological sex, insurance coverage, and health rating. We
recognize that race and ethnicity is a social construct; however, categorization of race and
ethnicity may capture shared experiences of specific groups.2! Therefore, in our analyses,
we examined race and ethnicity to assess disparate FFE outcomes to inform programs and
policies that could decrease identified inequities. The child’s special health care need type,
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level of medical complexity, and receipt of care within a medical home were identified by
using predefined NSCH categories.22:23 Current health conditions collected by the NSCH
were also examined.

Primary caregiver and household characteristics were examined to include caregiver age,
biological sex, highest level of education, marital status, and household size. Primary
caregiver race and ethnicity were not available. Primary caregiver self-reported mental
health and physical health were dichotomized between fair or poor versus excellent, very
good, or good.24

Given the high number of missing values, the family poverty level (FPL) ratio was imputed
by using the NSCH sequential regression imputation methods.2> Household spending out-of-
pocket on health care in the past 12 months was also reported.

Hours spent by family providing direct medical care as well as the separate number of hours
they spent arranging or coordinating were examined by using predefined NSCH categories.

In our data analysis, we accounted for the complex sampling design using SAS 9.4 (SAS
Institute, Inc, Cary, NC). Xz tests were conducted to compare categorical child, caregiver,
and household characteristics by FFE status. A 2-sided #test was used to evaluate caregiver
mean age by FFE status. Because each of the variables used in this study had only

<2% missing data, we treated missing data with a listwise deletion method. A primary
multivariable logistic regression analysis was conducted to estimate the odds of FFE
associated with weekly hours of medical care spent by a family. A secondary separate
regression was conducted to estimate the odds of participation in any government programs
associated with FFE. To control for anticipated confounding with sociodemographic factors,
we included adjustments in the models for covariates on the basis of known literature

and then refined them by the bivariate analysis, avoiding covariates with collinearity. With
this selection process, we adjusted for caregiver sex, age, marital status, education, child
age and race and ethnicity, and family FPL, except for the model of government program
participation because income levels are used to determine program eligibility.

All results are presented with weighted percentages and 95% confidence intervals (CIs).

Forgone (Lost) Earnings Analysis

To estimate lost earnings associated with FFE on the basis of previously described

methods, 2627 we used the US Bureau of Labor Statistics (BLS)?8 reports of average hourly
wages by year, state, race, sex, age, and full- and part-time employment status, in addition
to the NSCH data. We generated several estimates that, in combination, account for core
demographic characteristics of CSHCN caregivers reported in the NSCH and specified
(un)employment circumstances. Given the NSCH does not include extensive employment
details, we estimated forgone earnings using the “polar” cases (ie, upper and lower possible
bounds), specifically assuming that either all parents who stopped working worked full-time
(upper bound) or worked part-time (lower bound). For families indicating work stoppage,
we calculate their forgone earnings as the BLS-reported average full- and part-time wages
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times 2080 work hours in a year. For families indicating cut work hours, we calculated the
lost income using time reportedly spent on child care.28 For this group, forgone earnings
were calculated as full- or part-time hourly wage rate per hour times the hours spent on
child care (weekly) times 52 weeks in a year. We further enhance our estimates by merging
wages data with individual NSCH data by the relevant demographic characteristics (age,
race, and education) to produce family-specific estimates. The final, national-level estimates
are produced by using survey weights. All wages were Consumer Price Index adjusted to
2020 US dollars, so the results are relevant to current day.

Characteristics of CSHCN Experiencing FFE

Overall, we found that 14.5% (95% CI 12.9%-16.1%) of families of CSHCN who were
employed in the last 12 months experienced FFE because of the child’s health status or
health condition. Among types of FFE, cutting hours because of a child’s health occurred
the most frequently (Table 1).

Compared with CSHCN in employed households without FFE, in CSHCN in households
with FFE, the youngest age group (0-5 years) were overrepresented (Table 2). Similarly,
CSHCN affected by FFE were disproportionately likely to have public versus private
insurance and be of Hispanic ethnicity. CSHCN affected by FFE also had lower health status
ratings, were more likely to have special health care needs because of functional limitations,
and were more medically complex compared with CSHCN in employed households without
FFE.

The weighted proportion of children with specific health conditions whose family reported
FFE is presented in Fig 1. Households of CSHCN with intellectual disability, cerebral palsy,
and brain injury had the highest proportions of reported FFE.

Characteristics of Caregivers and Households Experiencing FFE

Association

Caregivers of CSHCN with FFE were more likely to be younger and female and less
likely to have more than a high school education, compared with caregivers of CSHCN
not affected by FFE (Table 2). In addition, affected households were disproportionately
likely to live in poverty and participate in a government assistance program. In a U-shaped
distribution, families affected by FFE were more likely to not spend money on a child’s
health care but were also more likely to spend >$5000 per year on a child’s health care,
compared with unaffected families.

Between Hours of Medical Care and Odds of FFE

We found a strong association between the adjusted odds of FFE due to a child’s health
or health condition and increasing hours of medical care spent per week by a family
member caring for the child. Specifically, the adjusted odds ratio (aOR) for FFE was 1.72
(95% CI 1.25-2.36) for families spending <1 hour per week on medical care for their
CSHCN, compared with families with CSHCN that required no hours for medical care.
These adjusted odds of FFE increased as the hours of medical care per week typically
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increased, with an aOR of 5.96 (95% CI 4.30-8.27) when families spent 1 to 4 hours per
week on care, an aOR of 11.89 (95% CI 6.19-22.81) when families spent 5 to 10 hours per
week on care, and an aOR of 8.89 (95% CI 5.26-15.01) when families spent >10 hours per
week on care.

Association Between FFE and Government Program Use

We found that, when adjusting for a variety of family and patient characteristics, employed
families of CSHCN who experienced FFE because of their child’s health condition were
more likely to use a government program (aOR of 1.34 [95% CI 1.01-1.77]), compared with
unaffected families of CSHCN.

Forgone (Lost) Earnings Estimate

The estimated earnings lost are presented in Table 3. They are presented by age and sex, race
and sex, and education attainment and sex. Except by state of residence, data are reported
separately for full-and part-time employees.

Lost earnings for each household with FFE were estimated at ~$18000 per year when
accounting for state of residence. Annual aggregate national estimates of FFE were similar
across different caregiver characteristics, averaging $14.3 to $19.2 billion per year for
caregivers of CSHCN assuming full-time work and $9.0 to $13.9 billion for caregivers
assuming part-time work.

Unemployed Families Comparison

The comparison of already unemployed caregivers (/7= 1869) with those families who
experienced new unemployment (ie, stop work [77=554]) is shown in Supplemental Table 4.
Children in families experiencing new unemployment because of their health condition were
more likely to be younger, Hispanic, and privately insured. The family caregivers who newly
stopped work because of their child’s health were younger, were more likely to be married
or partnered, reported better health, and had lower participation in government assistance
programs than those already unemployed.

DISCUSSION

We found that ~15% of families of CSHCN with at least 1 continuously employed caregiver
in the previous year experienced FFE because of their children’s health conditions and that
the prevalence of FFE varied significantly with child age, ethnicity, and health condition.
Altogether, FFE accounted for an estimated $18 000 in annual lost earnings per affected US
household in 2016-2017.

With these findings, we reinforce a body of literature evaluating the financial impacts

of childhood health conditions within families.12-15.29-32 Specifically, with our study, we
add to the existing literature that examines general associations between children’s health
care needs and family employment by evaluating the NSCH questions that specifically
link family’s employment status to the child’s condition.®17 FFE does remain, however,
only part of the larger financial impact of a child’shealth condition on families, including
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out-of-pocket health expenses,14:33:34 transportation and meal costs for appointments,35:36
and higher living expenses needed for the child’scare (eg, electricity and adaptive home
renovations).37:38

We found that FFE was not experienced proportionally. Hispanic families were
disproportionately affected, as were families of CSHCN whose caregivers who had lower
education and income levels. Of particular concern, families experiencing FFE because of
their child’s condition were disproportionately likely to pay the highest amount (>$5000
per year) in out-of-pocket health expenses. Notably, for families with employer-sponsored
health care coverage that does not adequately meet their child’s needs, given the family’s
wages, the insurance itself may not remain affordable, so families may face either descent
into poverty or modify their income so that their child is eligible for Medicaid benefits.
Overall, with these results, we underscore that policies created to ameliorate FFE and insure
families against the costs of health care needs must carefully consider how to mitigate lost
income across varying family financial circumstances, to avoid widening wealth disparities.
Notably, however, families experiencing new unemployment because of their child’s health
condition had proportionally higher financial stability and health than those who were
already generally unemployed.

Currently the United States lacks a national paid family leave program, and although some
private companies may provide paid family medical leave benefits, they remain primarily
focused on short-term leave (eg, postpartum care) and not on the longitudinal, chronic health
needs of employees’ dependents. Although the US Social Security Income (SSI) program
does provide financial assistance to some families of CSHCN, SSI requires that the child
have marked and severe impairment that is expected to result in death or last for no less

than 12 months.3 Our results suggest that these strict criteria may not reach the full scope
of families of CSHCN whose employment is impacted by children’s health, including those
with mental and behavioral health conditions.

Maintaining financial support for families through the challenges of a child’s health
condition has clear implications for society as a whole as well. Although government budget
allocation and hospital funding priorities are organized into separate sectors (eg, education,
health, etc), our work and others’ highlight how investments in health have consequences
across sectors. Specifically, we found that families with FFE associated with children’s
health had an increased likelihood of participating in government assistance programs, even
after adjusting for other social factors. Creating cross-cutting approaches to address health
needs and economic stability in families, therefore, promises to have a broader impact
beyond the individual family economy.

Similar to previous analyses based on the 2009-2010 national survey data, our results
indicated that CSHCN with poorer health ratings and functional impairment who required
increasing hours of medical care were more likely to have caregivers who reported affected
employment. Specifically, children with neurologic conditions that typically impact a child’s
activities of daily living, especially those involving global brain functioning, continue to
have a higher reported prevalence of impact on family employment.

Pediatrics. Author manuscript; available in PMC 2022 June 23.
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With these findings in mind, in addition to considering the expansion of paid family leave
and health-related economic assistance policies, the expansion of caregiving programs may
prove important to mitigating FFE. Likely, no single program will meet the needs of all
affected CSHCN, with researchers of previous literature indicating a difference in families’
knowledge and preferences regarding family leave.40-42 However, additional considerations
include improving the availability of child care programs that serve children with serious
neurologic, behavioral, or device-dependent needs, expanding the availability of a high-
quality home health care workforce,*3 and increasing the option of paid family caregiving
models across states.*# Although a better understanding of the presence and scope of

such programs is needed, one can imagine that for a select group of children with high
in-home medical care needs, paid family caregiving and/or high-quality home health care
may alleviate some health-related caregiving needs that lead to family underemployment.

Because of the cross-sectional nature of the NSCH, this study design cannot be used to
examine causality between FFE and the variables examined, only their association with each
other. Because of the phrasing of the survey questions, this analysis lacks sensitivity for
capturing short-term lost family earnings that may have occurred because of episodic acute
illness or routine health care visits. However, the selected questions have unique specificity
at attributing the FFE to the child’s health or health condition, which likely accounts for
forgone earnings of a larger magnitude. In addition, we do not know what kind of cash
assistance families may have received within a government program and whether it could
have been because of the child’s health condition itself (ie, SSI). Among children with
multiple conditions, it is unknown which specific condition listed was the condition that

led to the FFE. Our working definition of employment, as 50 of 52 weeks, may also have
excluded seasonal workers or intermittent workers, thereby underestimating the FFE impact.
Lastly, with the survey, we did not gather information on family caregiver race or ethnicity,
limiting the evaluation of that variable on the outcome.

CONCLUSIONS

The connection between child health and family employment is quantifiable and substantial.
With our findings, we suggest that more policies and programs that address the impact

of CSHCN health on their families’ economic stability are needed. The expansion of paid
family leave policies, day care centers able to serve CSHCN, pediatric home health care
services, and paid family caregiving may be considered at the local, state, and national levels
to bolster families. Given the disproportionate impact of CSHCN-related FFE on families of
color, such interventions may also foster greater health equity.
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ABBREVIATIONS
aOR adjusted odds ratio
BLS US Bureau of Labor Statistics
Cl confidence interval
CSHCN children with special health care needs
FFE forgone family employment
FPL family poverty level
NSCH National Survey of Children’s Health
SNAP Supplemental Nutrition Assistance Program
SSI Social Security Income
WIC Special Supplemental Nutrition Program for Women, Infants, and
Children
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WHAT’S KNOWN ON THIS SUBJECT:

Social factors, such as family income, are strongly associated with child health outcomes.
However, child health also has effects on the family, which, if quantified, can aid in
developing effective health care policies that maximize both child and family well-being.

WHAT THIS STUDY ADDS:

With this study, we update our understanding of the relationship between child health
conditions and forgone family employment and discusses the related policy implications
and opportunities to improve the well-being of families affected by childhood disease.
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FFE among families with at least 1 employed caregiver in the past 12 months. ADHD,
attention-deficit/hyperactivity disorder.
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