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Abstract

Objective—To describe hardships experienced by families of children with medical complexity 

(CMC) and compare them with those experienced by families of children with asthma.

Study design—We assessed hardships in a cohort of 167 families of CMC. Surveys assessed 

socio-demographics and hardships (e.g., financial: inability to pay bills; social: limited help from 

family/friends). CMC cohort hardships were compared with those of an established cohort of 

children hospitalized with asthma using multivariable logistic regression.

Results—CMC had diagnoses in a median of 5 different complex chronic condition categories 

(most common neurologic/neuromuscular) and the majority (74%) were dependent on technology. 

Over 80% of families of CMC reported experiencing ≥1 hardship; 68% with financial and 46% 

with social hardship. Despite higher SES than asthma families, families of CMC often experienced 

more hardships. For example, families of CMC were significantly more likely to report failure to 

pay rent/mortgage (aOR 2.6, 95% CI: 1.6, 4.3) and the expectation of little to no help from family/

friends (aOR 3.2, 95% CI: 2.1, 5.1).

Conclusions—Families of CMC frequently report financial and social hardships, often at rates 

higher than asthma families who were generally of lower SES. Identifying and acting upon 

hardships may be an important addition to the care of CMC.
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Advances in medical care have improved the survival of children with chronic, congenital, 

and critical illness, leading to a rising prevalence of children with medical complexity 

(CMC).1-3 Such children now account for a disproportionate amount of pediatric healthcare 

use, an amount that is likely to continue to grow.2, 4 The diagnoses and conditions included 

in common CMC definitions vary. However, CMC generally share characteristics of chronic, 

multisystem disease with associated functional limitations including dependence on 

technology and a need for care provided across multiple clinical sub-specialists and 

healthcare sectors.4 For example, a child with cerebral palsy, epilepsy, gastrostomy feeding, 

scoliosis, spasticity, and chronic respiratory insufficiency necessitating respiratory support 

represents the degree of complexity often present within this population.5

The intensity of care within the healthcare system is augmented by care at home. Families 

frequently function as a “shadow” healthcare system for CMC.6 Parents become expert 

caregivers, responsible for the complex, day-to-day care of their child. Parents also fill gaps 

in the fragmented and uncoordinated healthcare system, functioning as case managers, 

medical record keepers, and patient advocates.7, 8 As parents assume these roles, their 

families’ lives are affected both financially and socially. In a national sample of families of 

CMC, 46% reported spending more than $1,000 out-of-pocket for medical costs per year; 

54% reported that a family member stopped working as a result of their child's health.9 A 

more detailed characterization of these challenges may help to identify ways personnel 

within the traditional healthcare system could better support families within this “shadow” 

system.

Financial and social hardships can strain families in ways that make care for children, and 

especially CMC, more difficult. Traditional markers of poverty and low socioeconomic 

status (SES) often fail to capture the varied challenges in families’ lives.10-12 Studies have 

detailed the prevalence and impact of a range of financial and social hardships while also 

highlighting ways in which typical markers of SES (e.g., income, education, and occupation) 

are insufficient for children with asthma, the most common chronic disease of 

childhood.10, 13-16 The construct of financial and social hardship may also provide a more 

textured characterization of day-to-day challenges families of CMC, similarly dealing with 

chronic illness, confront in the setting of limited resources. Given the vital role families play 

in the health of CMC, a deeper understanding of hardships experienced by these families 

may provide guidance in the development of targeted family-centered interventions. Thus, 

we sought to first describe the extent of financial and social hardships experienced by a 

cohort of families of CMC. To benchmark the prevalence and impact of hardship 

experienced by families of CMC, we then sought to compare hardships faced by families of 

CMC with those faced by families of children with asthma.

METHODS

Children with Medical Complexity Cohort

We examined data from an observational cohort of 167 families with children who receive 

primary care through the Complex Care Center at Cincinnati Children's Hospital Medical 

Center (CCHMC). The Complex Care Center is a medical home to 425 CMC, providing 

care at both CCHMC's main campus and a satellite facility. In order to be a patient in this 
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program, a child must have a severe, chronic disease, and receive care from ≥3 clinical 

subspecialists. Families with such children <18 years of age were eligible for inclusion in 

this study if the primary caregiver understood written or spoken English. Families of 

children who resided in a nursing home or who were wards of the state were excluded, as we 

anticipated difficulty in interpreting the day-to-day impact of family-reported hardships.

Eligible families were approached for study enrollment during a clinic visit or were called 

by phone within 7 days of a clinic visit between November 15, 2013 and July 2, 2014. If an 

eligible family consented, they completed a 72-question survey administered by study 

personnel, either face-to-face or via phone. During days that study personnel were not 

available for recruitment in clinic, families were informed by clinic staff to expect a phone 

call within 7 days. Each family was called three times that week at varying times of day 

before being considered a “no contact.” If a family who was considered a “no contact” 

returned for a second clinic visit during the recruitment period, study personnel attempted to 

contact them either in-person or with an additional three phone calls.

During our recruitment period, 290 families met inclusion criteria (Figure 1; online). Of 

those, 35% were unable to be contacted, 11% of contacted families denied consent, and one 

withdrew after consent but before completion of any study procedures. Altogether, study 

personnel enrolled 88% of families contacted and 58% of all eligible families. Given the 

desire to minimize impact on patient flow within the clinic, limited study personnel 

availability during clinic hours, and overwhelming family preference for survey completion 

by phone, most recruitment and survey completion was done by phone after the visit (n=111, 

66.5%).

Greater Cincinnati Asthma Risks Study Cohort

The previously established population-based, prospective observational Greater Cincinnati 

Asthma Risk Study (GCARS) cohort was used as a comparator. GCARS includes 774 

children 1-16 years of age who were hospitalized at CCHMC with asthma or bronchodilator-

responsive wheezing between August 11, 2010 and October 20, 2011. Children with 

significant respiratory or cardiovascular comorbidities (e.g., cystic fibrosis, congenital heart 

disease) were excluded, as outlined previously.10, 17-20 After consent, study personnel 

completed face-to-face surveys with English-speaking primary caregivers during the 

enrollment hospitalization. Given incomplete data on variables of interest, we excluded four 

respondents from our comparison analysis, yielding a total sample of 770. No children were 

members of both the CMC and GCARS cohorts.

Measures

The survey given to primary caregivers of CMC included questions focusing on patient and 

caregiver demographics, measures of SES, and measures of financial and social hardship. 

These questions, asked of those enrolled in the CMC cohort, were identical to questions 

used in the GCARS cohort. For the CMC cohort, we also used questions adapted from 

National Survey of Children with Special Health Care Needs (NS-CSHCN) to assess the 

family-reported impact of caring for a CMC.9, 21 Medical complexity was evaluated by 

electronic health record review at the time of enrollment.
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Demographic data included patient age, sex, primary and secondary insurer, reported race 

and ethnicity, and caregiver age, sex, and marital status. Household SES was examined 

through reported annual household income, educational attainment of the primary caregiver, 

and assets in the form of home and car ownership. Questions adapted from the NS-CSHCN 

assessed presence of financial burden, out-of-pocket health-related costs, and necessity of a 

family member to stop working or cut back on work in order to care for their child.9, 21

Our primary outcomes included measures of financial and social hardships included in the 

survey. We used nine validated questions that have been previously employed as a part of the 

U.S. Census Bureau's Survey of Income and Program Participation.13, 14, 22, 23 Financial 

hardship in the previous year was assessed via a report of having difficulty making ends 

meet, being unable to pay rent or utilities for financial reasons, borrowing money from 

others, moving in with others for financial reasons, and any family member not seeking 

medical care or not filling a prescription for financial reasons. Social hardship was assessed 

via a family's expectation of little to no help and the inability to borrow money ($1000) from 

family or friends during times of need. Answers of “yes” to each financial and each social 

hardship question were considered as indicators of hardship. Each question was analyzed 

independently.

The electronic health record, reviewed at the time of study enrollment, provided information 

on the child's clinical characteristics, including complex chronic conditions (CCCs), 

technology dependence, and the number of subspecialists seen in the prior year. CCCs are 

defined as “any medical condition that can be reasonably expected to last at least 12 months 

(unless death intervenes) and to involve either several different organ systems or one system 

severely enough to require specialty pediatric care and probably some period of 

hospitalization in a tertiary care center.”24 CCCs are grouped into 11 categories; 25 CCC 

categories were assessed in both type and number. Technology dependence (e.g., 

tracheostomy) was defined using the dependence upon medical technology or device 

subcategory within relevant CCC categories.

Statistical Analyses

Categorical variables were described by counts and frequencies, continuous variables using 

medians and interquartile ranges (IQR). The CMC and GCARS cohorts were compared with 

respect to patient and caregiver demographic characteristics and household SES using the 

Chi-square test for categorical variables and Wilcoxon rank sum test for continuous 

variables. CMC and asthma families were further compared with respect to hardships using 

multivariable logistic regression. Covariates in the adjusted models included demographic 

and SES variables – race, insurance, caregiver age, caregiver marital status, home ownership, 

and household income. These variables were chosen to account for key demographic 

differences between cohorts and for potential confounding. Given the distribution of 

variables and the goal of model stability, we dichotomized race (defined as white vs. non-

white), insurance (private vs. public), and marital status (married vs. not married). Results 

from the multivariable models are presented as adjusted odds ratios (aOR) with associated 

95% confidence intervals (CI).
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Analyses were performed with SAS v.9.3 (SAS Institute, Cary, NC). The CCHMC 

Institutional Review Board approved this study.

RESULTS

Of the 167 CMC enrolled, the median age was ~8 years; 63% were male (Table I). Nearly 

83% of CMC were reported to be of white race and >40% were covered by a private insurer. 

Children in the CMC cohort had CCCs in a median of five categories (IQR: 3-6) (Table I). 

The three most common CCC categories were neurologic or neuromuscular (74%), 

congenital or genetic defect (69%), and gastrointestinal (68%). Nearly three-quarters of 

children were dependent on at least one form of technology; with gastrointestinal (65%), 

respiratory (27%), and neurologic (11%) being the most common. In the year prior to 

enrollment, children had seen a median of seven different subspecialists (IQR: 5-10). 

Children in the CMC cohort did not differ from the Complex Care Center population with 

respect to age, sex, insurance, types of CCC, or technology dependence. They were, 

however, more likely to be white (83% vs. 65%, p=<0.001), less likely to be Hispanic (1% 

vs. 7%, p=0.007), had more CCC diagnoses (median 5 vs. 4, p=0.03), and had seen more 

subspecialists in prior year (median 7 vs. 6, p<0.001).

Compared with those enrolled in GCARS (Table I), children in the CMC cohort were 

significantly older, and more likely to be white and privately insured (all p<0.0001). 

Caregivers of CMC were significantly older and more likely to be married than caregivers of 

GCARS patients (both p<0.0001).

Socioeconomic status

Families of CMC reported annual household incomes with a bell-shaped distribution: 22% 

reported income <$15,000 and 22% reported income ≥$90,000 (Table II). Most caregivers 

reported receiving education beyond high school (80%). A total of 55% reported home 

ownership and 89% car ownership. Compared with families of GCARS, families of CMC 

reported significantly higher income, caregiver educational attainment, and rates of home 

and car ownership (all p<0.0001; Table II).

Financial and social hardships

Although 44% of families of CMC reported out-of-pocket medical costs of <$250 in the last 

year, nearly half reported financial problems resulting from their child's health (Table III). 

Changes to employment were frequent, with 60% reporting that a family member stopped 

working and nearly 66% reporting that a family member cut back on work to care for their 

child (Table III).

Approximately 68% reported a financial hardship and >50% a social hardship; ~80% 

reported ≥1 experienced hardship (Table IV). The most common financial hardship reported 

by families of CMC was the expressed need to borrow money in the past 12 months (46%). 

Nearly One-half of families expected little to no help from family/friends when needed and 

33% could not count on family/friends for a $1,000 loan.
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Compared with families of GCARS, families of CMC experienced similar-to-higher levels 

of financial and social hardship (Table IV). After controlling for key demographic SES 

differences, families of CMC were significantly more likely to report the inability to pay 

rent/mortgage (aOR 2.4, 95% CI: 1.4, 3.9) and utilities (aOR 1.7, 95% CI: 1.1, 2.7). They 

were additionally more likely to report that a family member had not seen the doctor or 

dentist (aOR 4.7, 95% CI: 2.8- 7.7) or filled a prescription (aOR 2.0, 95% CI 1.2, 3.5) due to 

financial reasons. Additionally, families with CMC were more likely to report an expectation 

of little to no help from family/friends if needed (aOR 3.2, 95% CI: 2.1, 5.1). Families with 

CMC less frequently reported difficulty making ends meet, the need to borrow money or 

move in with others, and the inability to count on family/friends for a loan. However, in 

adjusted analyses accounting for demographic and socioeconomic differences there was a 

non-significant tendency towards families with CMC experiencing these hardships more 

often than families of GCARS (eg, difficulty making ends meet aOR 1.36, 95% CI: 0.82, 

2.24).

DISCUSSION

Families of CMC frequently experienced financial and social hardships – four out of five 

reported at least one. The striking frequencies observed, despite relatively high measures of 

household SES, suggest that families of CMC may face greater challenges than previously 

recognized.12 When compared with a relatively socioeconomically disadvantaged cohort of 

children hospitalized with asthma, CMC experienced similar to higher frequency for many 

of the assessed hardships even after adjusting for sociodemographic differences.

Our findings are consistent with work detailing the financial and social impact a child's 

complex chronic medical illness can have on families. In a national sample of families of 

CMC from the NS-CSHCN, ~50% reported financial problems and employment changes 

due to their child's medical needs.9 Our findings mirror those with 50% of families in our 

cohort of CMC reporting financial problems and >60% a change in employment. However, 

out-of-pocket medical costs were found to be relatively low compared with previously 

published national samples, suggesting that out-of-pocket expenditures may not be the only 

driver of financial hardship. We believe that the relatively low out-of-pocket costs to be a 

reflection of the high number of CMC who were receiving primary or secondary public 

insurance as a result of their complex medical needs. Insurance premium payouts, a family 

healthcare expenditure which may lower out-of-pocket expenses, were not assessed in our 

study.

Only 50% of families in our study reported that a child's health care had caused financial 

problems, yet nearly 70% reported experiencing financial hardships in the past year. The 

relationship between a child's chronic illness and family finances is likely complex and may 

not be reflected in typical measures of SES.26, 27 The costs of care incurred by families of 

CMC often exceed those captured by out-of-pocket direct costs (e.g., co-pays, deductibles, 

medications) to include indirect costs such as transportation, child care for siblings, and lost 

income. Although economic burdens may be universal for all families of children with 

chronic illness,27-30 families of CMC reported financial hardships more frequently than 

families of children with asthma, the most common chronic disease of childhood. We 
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hypothesize that this greater impact on CMC families is a consequence of sustained high-

intensity, high-cost healthcare use, frequent hospitalizations, and outpatient provider 

appointments as well as intensive home health care needs.4 Given the sustained intensity of 

care for CMC, work disruptions are common – the majority of families of CMC in our study 

reported that a family member either cut back on work hours or stopped working altogether. 

The economic impact of such work disruptions certainly changes family finances and may 

explain the high prevalence of several of the financial hardships examined. For example, an 

existing mortgage payment may become unaffordable as a family's income trajectory 

changes with work disruptions to care for their child. Prospective studies that longitudinally 

assess income, medical expenditures, financial hardships, and financial coping strategies 

(e.g., fundraising, borrowing) are needed to understand the full economic impact of caring 

for CMC.

Financial hardships were paralleled by prevalent social hardships for families of CMC. 

Social support of family and friends can help caregivers cope with the child's illness, and 

provide an opportunity for respite and normalcy.26, 31 Compared with families of children 

with asthma, families of CMC more frequently reported social isolation. A lower degree of 

social isolation in children with asthma may be due to its higher prevalence, especially 

among poor, urban populations like the GCARS cohort. Alternatively, families of children 

with asthma may feel this burden but feel it differently at different times over the course of 

the year, given asthma's seasonal nature. Regardless, having a CMC portends a daily, 

persistent, high burden of care. Previous studies have described this difficulty families of 

CMC face in attaining support from others family members, often stemming from limited 

time and energy for socialization.26, 32

Financial and social hardships help to paint a picture of the day-to-day challenges and 

stresses faced by these families. Even though these stresses are often overlooked in the 

clinical care of CMC, it is easy to imagine how the described hardships may impact health 

outcomes. For example, a family's need to pay rent or utilities may result in cost-shifting 

away from a child's medical care (ie, pay rent or electricity bill over a child's medications or 

gas to allow travel to appointments).33 Similarly, limited social supports may affect a 

family's ability to deal with even routine stressors. For example, the illness of a primary 

caregiver could translate into an unnecessary respite hospitalization without available social 

supports. Hardships, competing priorities, and day-to-day routine complexities have been 

shown to influence health outcomes of children with asthma.10, 34, 35 Our study findings 

highlight a critical need to understand the causes and consequences of financial and social 

hardships for CMC.

There are several limitations. First, potential bias exists as we relied on caregiver report for 

hardship outcome variables. However, if there was a social desirability bias in caregiver 

responses, we may have expected less report of hardship. Second, there were differences in 

accrual methods between the CMC and GCARS cohorts. Caregivers of children with asthma 

completed study questionnaires during hospitalizations. It is possible that family perception 

and report of hardship may be different during a stressful hospitalization. Further, we 

experienced challenges in contacting families of CMC for study participation. The families 

that we were not able to contact by phone may experience hardships differently than those in 
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our cohort. Also, our results may not be generalizable to all families of CMC. Indeed, 

differences exist between the cohort of CMC and the Complex Care Center population. For 

example, we were not able to recruit non-English speaking families. In our center, this 

represents < 5% of the population. It is possible that caregivers with limited English 

proficiency may face even greater hardships.36 Finally, the children in our cohort receive 

care in a medical home dedicated to the care of CMC. Children referred to a complex care 

program may have more severe disease and more intense healthcare needs than the general 

population of CMC, making them more likely to experience hardships. However, it is also 

possible that our study may underestimate the true prevalence of hardships in other 

populations of CMC as this medical home is staffed by physicians, nurses, care coordinators, 

and social workers with intimate knowledge of patients and families who strive to address 

the child's medical needs and the family's social needs.37 Evidence suggests that hardships 

are reduced when CMC receive coordinated care in just such a medical home.28

Further studies are needed to understand the relationship between family-experienced 

hardships and resource utilization of CMC, as well as to identify characteristics of CMC 

(e.g., CCC category, type of technology dependence, receipt of home health care) associated 

with hardships. Identifying and acting upon family-experienced hardships may be an 

important addition to the care of CMC. Programs that have been used to address social 

determinants of poor health in high risk populations, including children with asthma, should 

be considered to address the financial and social challenges faced by families of CMC. At-

risk patients and families can be connected to appropriate resources both within the 

healthcare system as well as within the community.38-40 Many hospitals and primacy care 

centers serving families of CMC have access to medical-legal partnerships, financial 

counseling services, and/or mental health services.41-44 These resources, in conjunction with 

enhanced care coordination and home caregiver support may be particularly important for 

families of CMC affected by financial and social hardship.45 Similarly, these families may 

benefit from referrals to private charities, non-profit agencies, or parent support groups that 

may exist outside the walls of the health system.46 Should such referrals prove to be of value 

for families of CMC, there may be policy implications within evolving payment models. 

Indeed, as payment schemes move away from fee-for-service and toward pay- for-

performance programs like accountable care organizations and patient-centered medical 

homes, services, referrals, and programs that reduce hardship and improve health may prove 

cost-effective and worthy of coverage. Further research into the value of such interventions 

is warranted.

Families of CMC frequently experience financial and social hardships, despite often 

reassuring measures of SES. In fact, similar to higher levels of hardship were reported by 

CMC families compared with relatively disadvantaged asthma families. Traditional 

measures of financial burden (eg, SES, out-of-pocket spending) seem to underestimate 

struggles experienced by families of CMC. Identifying and acting upon hardships may be an 

important addition to the care of children with medical complexity.
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Figure. 
Recruitment diagram for patients and families enrolled in Children with Medical 

Complexity (CMC) cohort
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Table 1

Demographic for the Children with Medical Complexity (CMC) cohort and the Greater Cincinnati Asthma 

Risks Study (GCARS) comparator cohort

CMC Cohort (n=167) GCARS Cohort (n=770) p-value
*

n % n %

Patient Characteristics

Age in years [median, (IQR)] 7.8 (4.2-12.3) 5.4 (2.9-9.0) <0.0001

Male sex 105 62.9 500 64.9 0.61

Race <0.0001

    White 138 82.6 254 33.0

    Black 23 13.8 440 57.1

    Other 6 3.6 76 9.8

Hispanic Ethnicity 2 1.2 25 3.3 0.15

Primary Insurer <0.0001

    Private 67 40.1 171 22.2

    Public 100 59.9 599 77.8

Secondary Insurer 131 81.4

Caregiver Characteristics

Age in years[median, (IQR)] 40 (32-46) 30 (26-35) <0.0001

Male sex 24 14.4 81 10.5 0.15

Marital Status <0.0001

    Single 33 19.9 484 66.3

    Married 98 59.0 209 28.6

    Separated 14 8.4 34 4.7

    Divorced 18 10.8 3 0.4

    Widowed 3 1.8 0 0

Clinical Characteristics (Patients in CMC Cohort)

Complex Chronic Conditions

    Neurologic/Neuromuscular 119 74.4

    Congenital/Genetic defect 113 70.6

    Gastrointestinal 109 68.1

    Cardiovascular 83 51.9

    Respiratory 77 48.1

    Metabolic 54 33.8

    Renal 53 33.1

    Transplant/Miscellaneous 46 28.8

    Neonatal 40 25.0

    Hematology/Immunodeficiency 29 18.1

    Malignancy 17 10.6

CCC count [median, (IQR)] 5 [3-6]

Technology Dependence 119 71.3

        Gastrointestinal 104 65.0
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CMC Cohort (n=167) GCARS Cohort (n=770) p-value
*

n % n %

        Miscellaneous 46 28.8

        Respiratory 44 27.5

        Neurologic/Neuromuscular 18 11.3

        Cardiovascular 13 8.1

        Renal 14 8.8

        Metabolic 4 2.5

Number of Subspecialists [median, (IQR)] 7 [5-10]

*
p-value assessing comparison between CMC and GCARS cohorts using Chi-square test for categorical variables and Wilcoxon Rank Sum test for 

continuous variables
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Table 2

Socioeconomic status of the Children with Medical Complexity (CMC) cohort and the Greater Cincinnati 

Asthma Risks Study (GCARS) comparator cohort

CMC Cohort GCARS Cohort p-value
*

n % n %

Household Income <0.0001

    <$15,000 35 21.6 261 34.3

    $15,000 – 29,999 41 25.3 212 27.9

    $30,000 – 59,999 35 21.6 154 20.3

    $60,000 – 89,999 16 9.9 78 10.3

    ≥$90,000 35 21.6 55 7.2

Caregiver Educational Attainment <0.0001

    Less than high school graduate 9 5.4 128 16.7

    High school graduate or GED 24 14.4 212 27.6

    Some college 44 26.4 224 29.2

    2-year college/technical school graduate 28 16.8 86 11.2

    4-year college graduate 40 24.0 83 10.8

    Any postgraduate work 22 13.2 34 4.4

Assets

    Homeowner 92 55.1 170 22.1 <0.0001

    Car 146 88.5 553 72.0 <0.0001

*
p-value assessing comparison between CMC and GCARS cohorts using Chi-square test for categorical variables and Wilcoxon Rank Sum test for 

continuous variables
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Table 3

Family Reported Impact of Caring for a Child with Medical Complexity (CMC).
*

CMC Cohort (n=167)

n %

Family's out of pocket health care costs in last 12 months

    <$250 73 44.0

    $250-499 27 16.3

    $500-999 21 12.7

    $1,000-4,999 30 18.1

    ≥$5,000 15 9.0

Child's health care caused financial problems 82 49.7

Family member stopped working because of child's health 101 60.5

Family member cut work to care for the child 110 65.9

Family member avoided changing jobs to maintain health insurance 64 39.0

Hours/week spent in care coordination [median, (IQR)] 3 (1-7)

*
Questions adapted from National Survey of Children with Special Health Care Needs (NS-CSHCN)
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