
ASSOCIATION OF SOCIOECONOMIC STATUS WITH POST-
DISCHARGE PEDIATRIC RESOURCE USE AND QUALITY OF 
LIFE

Alicia G. Kachmar, PhD, RN1, R. Scott Watson, MD, MPH2,3, David Wypij, PhD4,5,6, Mallory 
A. Perry, PhD, RN7, Martha A.Q. Curley, PhD, RN, FAAN1,7,8, RESTORE Investigative Team
1Department of Family and Community Health, School of Nursing, University of Pennsylvania, 
Philadelphia, Pennsylvania

2Department of Pediatrics, University of Washington, Seattle, Washington

3Center for Child Health, Behavior, and Development, Seattle Children’s Research Institute, 
Seattle, Washington

4Department of Biostatistics, Harvard T.H. Chan School of Public Health, Boston, Massachusetts

5Department of Cardiology, Boston Children’s Hospital, Boston, Massachusetts

6Department of Pediatrics, Harvard Medical School, Boston, Massachusetts

7Department of Critical Care and Anesthesia, The Children’s Hospital of Philadelphia Research 
Institute, Philadelphia, Pennsylvania

8Department of Anesthesia and Critical Care, Perelman School of Medicine, University of 
Pennsylvania, Philadelphia, Pennsylvania

Abstract

Objective: Socioeconomic factors may impact healthcare resource use and health-related quality 

of life (HRQL), but their association with post-critical illness outcomes is unknown. This study 

examines the associations between socioeconomic status, resource use, and HRQL in a cohort of 

children recovering from acute respiratory failure.

Design: Secondary analysis of data from the RESTORE clinical trial.

Setting: Thirty-one pediatric intensive care units.

Patients: Children with acute respiratory failure enrolled whose parent/guardians consented for 

follow-up.

Measurements and Main Results: Resource use included in-home care, number of 

healthcare providers, prescribed medications, home medical equipment, emergency department 

visits, and hospital readmission. Socioeconomic status was estimated by matching residential 

address to census tract-based median income. Health-related quality of life was measured using 
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age-based parent-report instruments. Resource use interviews with matched census tract data 

(N=958) and HRQL questionnaires (N = 750/958) were assessed. Compared with high-income 

children, low-income children received care from fewer types of healthcare providers (β = −0.4; 

P = .004), used less newly prescribed medical equipment (OR = 0.4; P < .001) and had more 

emergency department visits (43% vs 33%; P = .04). In the youngest cohort (< 2 years of age), low 

income children had lower quality of life scores from physical ability (−8.6 points; P = .01) and 

bodily pain/discomfort (+8.2 points; P <.05). In addition, HRQL was lower in those who had more 

healthcare providers and prescribed medications. In older children, HRQL was lower if they had 

prescribed medications, emergency department visits, or hospital readmission.

Conclusions: Children recovering from acute respiratory failure have ongoing healthcare 

resource use. Yet, lower income children use less in-home and outpatient services and use more 

hospital resources. Continued follow-up care, especially in lower income children, may help 

identify those in need of ongoing healthcare resources and those at-risk for decreased HRQL.
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Introduction

As a result of lower mortality rates, pediatric critical care providers are increasingly focused 

on post-discharge morbidity and, relatedly, improving the quality of life for survivors (1–

4). Recovery after critical illness can profoundly impact the entire family, particularly if 

the child’s health has not returned to baseline and necessitates new healthcare needs after 

hospital discharge (5). While most pediatric intensive care (PICU) survivors return to their 

baseline health, a portion of these children develop new morbidities requiring healthcare 

resources that may diminished their health-related quality of life (HRQL) (3, 6, 7). Patient 

and family perceptions of health are critical to understanding the effectiveness of care and 

identifying who is at risk for altered HRQL (8–11).

Data support an inverse association between resource use and HRQL: lower quality of life 

is associated with increased resource use (12–14). The utilization of healthcare resources 

has financial implications for the entire family, regardless of socioeconomic status (SES), 

but differences in SES may affect the association between resource use and HRQL. SES 

typically relate to a family’s financial state and is generally positively associated with 

health outcomes—as SES increases, health outcomes improve (15–21). Resource use and its 

associations with SES and HRQL have not been sufficiently studied in pediatric critical care 

survivors (22–26). Here we quantify post-discharge resource use, examine the association of 

SES with resource use and HRQL, and examine the of resource use on HRQL in a cohort 

of children with acute respiratory failure, six months after PICU discharge. We hypothesized 

that post-critical illness, SES would be associated with a child’s resource use and HRQL.
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Materials and Methods

Parents and/or guardians of 2138 subjects from the Randomized Evaluation of Sedation 

Titration for Respiratory Failure (RESTORE) study consented to follow-up, and 2002 

subjects survived to hospital discharge (NCT00814099) (27, 28). A random sample of 1360 

eligible subjects, stratified by site and age group, were selected for follow-up (29, 30). Each 

consenting family was contacted at 6 months (± 1 month) after the child’s hospital discharge 

to complete interviews assessing outcomes that included healthcare resource utilization and 

HRQL. A priori secondary outcomes—HRQL, functional status, and post-traumatic stress 

disorder—in this cohort were not significantly different between groups in the RESTORE 
trial (27). Our sample of analysis consists of subjects whose families completed follow-up 

interviews and whose residential address could be linked to a census tract. RESTORE was 

approved by the institutional review board at each participating site, and parental permission 

was obtained for all enrolled patients.

Data Collection

Baseline data were collected at RESTORE enrollment. Functional status was established 

at enrollment, hospital discharge, and six-month follow-up using the Pediatric Overall 

Performance Category (POPC) and Pediatric Cerebral Performance Category (PCPC) scales 

(31). Additional clinical variables included the PRISM III-12 score (32), severity of 

pediatric acute respiratory distress syndrome (PARDS) (33), number of dysfunctional organ 

systems (34), and duration of mechanical ventilation.

Because 63% of families who completed follow-up interviews declined to provide annual 

income (29), an approximation of SES was derived from census tract-level “median annual 

income by presence of own children under 18 years of age” from the year 2011 (midpoint 

of the RESTORE trial). We then categorized median income values into quartiles, following 

U.S. census-level research recommendations (19), and designated them as low income, 

low middle income, high middle income, and high income. Measurements of SES at the 

neighborhood level are feasible to collect and have been shown to be representative of 

individual data (35–39).

Follow-up

Parents and/or guardians were interviewed six months after PICU discharge and reported 

their education level and relationship status. Resource use variables were also self-reported 

and included care provided in the home by a healthcare professional or assistive personnel, 

the number and types of healthcare professionals providing on-going consultation and care, 

prescribed medications, homecare medical equipment, emergency department (ED) visits, 

and hospital readmission. HRQL was assessed using one of two measures: Infant Toddler 

Quality of Life Questionnaire-97 (ITQOL-97) (40) for children 2 years and younger and 

the Pediatric Quality of Life Inventory, Version 4.0 Generic Core Scales (PedsQL) (41) for 

children older than 2 years.
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Statistical Analysis

To compare differences in clinical and resource use variables according to income quartile, 

the Cochrane-Armitage trend test was used for binary variables, the Pearson’s chi square test 

for nominal variables, and the Jonckheere-Terpstra test for ordinal and continuous variables 

(45). Adjusting for PICU as a cluster variable, linear and logistic regression was used to 

model the effects of independent variables on continuous HRQL and binary resource use 

variables using an exchangeable working assumption. Cumulative logit regression was used 

for ordinal resource use and HRQL variables using an independence working assumption. 

In all models, a three-degree of freedom test was used to assess overall significance for 

income quartile with outcome variables. Regression models adjusted for age category, 

having a preexisting condition, PARDS severity, worst MODS, duration of mechanical 

ventilation, and functional status. Comparisons between income quartiles were based on 

linear regression beta coefficients and on effect sizes d, defined as the difference in adjusted 

means divided by the standard deviation (SD) from normative samples (42, 43). Following 

Cohen (44), differences in HRQL between income quartiles were categorized as having 

small (0.2 ≤ d < 0.5), medium (0.5 ≤ d < 0.8), or large (d > 0.8) effects, and we view income 

quartiles as having a clinically important change in HRQL if their scores are more than half 

a SD apart (d ≥ 0.5). Backward stepwise regression was used to test if resource use was 

associated with HRQL, represented by the growth and development domain for the ITQOL 

and the total score for the PedsQL. Statistical significance was assessed at the 0.05 level. 

Statistical analyses were performed using SAS (version 9.4; SAS Institute).

Results

Of the 1360 subjects eligible and selected for RESTORE follow-up and matched to 

census tract data, 958/1360 (70%) of families completed healthcare resource interviews 

and 750/958 (78%) completed HRQL questionnaires (352 completed the ITQOL and 398 

completed the PedsQL) (Figure 1). There were no significant differences in median income 

between subjects that were preliminarily eligible and those selected for follow-up (P = 

.23). However, of those eligible and selected, there were differences in the median income 

between the families that completed follow-up and those that did not ($58,482 vs $46,442; 

Kruskal-Wallis P < .001). Demographic, baseline, and hospital course characteristics for the 

study sample are summarized in Table 1. Preexisting conditions were present in one-third 

of the study population, the most common of which were asthma, seizure disorder, and 

neurologic/neuromuscular disorders. Most children were discharged to home (n = 872/958, 

91%) and were at home at the time of follow-up (n = 932/958, 97%). There was no 

association among income quartile and preexisting conditions (P = .83), PRISM III-12 score 

(P = .51), PARDS severity (P = .16), or duration of mechanical ventilation (P = .32).

As presented in Table 2, resource use six months after PICU discharge was significantly 

different according to income quartile for the number of active healthcare providers (P 
< .001), prescription medications (P < .001), newly prescribed medical equipment (P = 

.003), and emergency department visits (P = .04). The majority of children (n = 606/958, 

63%; P = .71) used medical equipment in the home, with more than half of those children 

(n = 353/606, 58%; P = .003) using newly prescribed medical equipment. Within six 
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months after discharge, 41% (n = 386/958; P = .04) visited an emergency department 

and 34% (n = 328/958; P =.42) were readmitted to the hospital. Compared with children 

in the highest income quartile, more children in the lowest income quartile visited the 

ED (43% vs 33%). Children in the lowest income quartile had fewer different types of 

healthcare providers managing their care, specifically, occupational/physical therapy and 

gastroenterology services, used fewer medications, and were less likely to have additional 

medical equipment used in the home. The number of healthcare providers, medications 

prescribed, and new equipment post-PICU discharge increased as income quartile increased. 

Equipment listed in Supplemental Digital Content - Table S1.

In a multivariable model controlling for age group, preexisting conditions, PARDS severity, 

number of dysfunctional organs, duration of mechanical ventilation, and functional status at 

discharge, income quartile was significantly associated with number of healthcare providers, 

new medical equipment, ED visits, and hospital readmission (Table 3). Children in the 

lowest income quartile had fewer healthcare providers and were less likely to have newly 

prescribed medical equipment as compared with those in the highest income quartile. While 

emergency department visits were not associated with income quartile overall (P = .10), the 

odds of visiting the ED were approximately 50% higher for children in the lowest three 

income quartiles as compared with those in the highest income quartile. The odds of having 

a readmission were approximately 70% higher for children in the High Middle income 

quartile as compared with those in the High income quartile. Functional status at discharge 

was strongly predictive of resource use variables, with those with some degree of disability 

more than three times as likely to have in-home healthcare.

As shown in Table 4, in a multivariable model controlling for the same covariates noted 

above, HRQL in children less than 2 years of age was associated with the low income 

quartile, relative to the high income quartile, for the ITQOL subscores measuring physical 

abilities (−8.6; 95% CI [−15.5, −1.8]; P <.05, medium effect size d = 0.55); bodily pain/

discomfort (8.2; 95% CI [2.9, 13.5]; P <.05, medium effect size d = 0.51); and temperament 

and moods (−4.3; 95% CI[−7.1, −1.4]; P <.05, small effect size d = 0.36), though not with 

overall health. The physical abilities and bodily pain/discomfort subscores were more than 

a half a standard deviation different and so are considered clinically important. Functional 

status at discharge was highly predictive of most of the ITQOL domains, and those with 

severe disability scored 44.5 points lower on the physical disabilities domain than those 

with age-appropriate functional status. For the growth and development domain, as level of 

disability increased, scores decreased.

In older children whose parents and/or guardians completed the PedsQL, income quartile 

was not associated with the total score. The emotional functioning subscore was associated 

with high middle income (−6.0; 95% CI [−11.9, −0.2]; P < .05, small effect size d = 0.35) 

and the school functioning subscore was associated with low middle Income (−8.6; 95% 

CI [−15.6, −1.6]; P < .05, small effect size d = 0.43) versus High Income (Supplemental 

Digital Content – Table S2). Age was associated with PedsQL scores; the youngest age 

category having higher scores than the other three age categories. In total score as well as 

all subscores, children in the 8 to <13 year old age category had the lowest scores of all 

Kachmar et al. Page 5

Crit Care Med. Author manuscript; available in PMC 2023 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



age categories. In terms of functional status, children with moderate disability had the worst 

PedsQL scores in all domains compared with all other levels of functional status.

In a backward stepwise regression model controlling for income quartile and the same 

covariates noted above, two of the six resource use variables were associated with lower 

scores on the ITQOL’s growth and development domain: scores were 2.0 points lower for 

each additional healthcare provider (P < .001) and 2.6 points lower for each prescribed 

medication (P = .004). In another backward stepwise regression model controlling for the 

same covariates, three of the six resource use variables were associated with lower PedsQL 

total scores: 1.6 points lower for each prescribed medication (P = .04), 4.4 points lower if the 

child had visited the ED (P = .05), and 5.8 points lower if the child was readmitted (P = .02).

Discussion

Among children recovering from acute respiratory failure, there are differences in post-PICU 

resource use and quality of life according to income level. Six months after PICU discharge, 

lower income children received care from fewer different healthcare providers and used 

less newly prescribed medical equipment, despite ongoing healthcare needs. Quality of 

life in children under two years of age was affected by their physical inabilities, bodily 

pain/discomfort, and to a lesser extent, their temperament and mood with respect to income 

quartiles whereas no clinically important differences were found in older children. Despite 

younger children in low income quartiles experiencing decreased physical abilities and 

increased bodily pain/discomfort, they had decreased use of occupational and physical 

therapy. Overall, these findings indicate that income-based differences in resource use in all 

age groups and diminished HRQL in young children exist post-critical illness, which may be 

attributed to disparate allocation of resources.

A portion of children in each income quartile did not see a pediatrician in the six months 

after PICU discharge (10% lowest quartile; 19% highest quartile). More children in the 

lowest income quartile visited the ED and were readmitted to the hospital but had fewer 

healthcare providers and less newly prescribed medical equipment. One study that followed 

healthcare utilization for two years after PICU discharge found that one-fifth of the patients 

were referred to a specialist alone and one half were readmitted to the hospital, the majority 

of these to the PICU (46). It is possible that better care coordination post-PICU discharge 

could help identify patients at risk for readmission or preventable health problems? Even 

if resource utilization within the first six months after discharge is minimal, post-PICU 

sequelae may take time to emerge, particularly for children who are concurrently developing 

(47,48).

We report a disproportionate use of post-PICU resources, specifically in regard to 

active healthcare providers. Despite decreased physical abilities and increased bodily pain/

discomfort in low income children less than 2 years old, only 9% of low and low middle 

income children used occupational/physical therapy services post-PICU. This is nearly 

half of what was reported to be used in the higher income quartiles. This discrepancy 

in services may indicate decreased access and/or disproportionate prescribing practices to 

occupational/physical therapy services in this vulnerable cohort. This finding is supported 
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by research exploring social disparities, including income, in early intervention service 

use (49). Together, these data indicate the need for increased vigilance regarding early 

intervention services post-PICU, especially occupational and physical therapy to address 

physical function needs.

Measures of HRQL can reveal critical developments in a patient’s health not detected 

by clinical variables or physiological endpoints. Health in general, as well as growth 

and development, for young children did not differ by income quartile, but physical 

abilities were rated significantly lower for low income children. Regardless of income level, 

studies have shown that PICU survivors can be discharged with or subsequently develop 

impairments in physical functioning that may relate to illness course, treatments, or both 

(48, 50). Controlling for illness course variables, a large study conducted in French ICUs 

found that only the physical functioning items on the HRQL instrument were lower for low 

SES adults (51). Furthermore, there were no differences in mortality rates or length of stay 

in the same study. Because the low-income group in our study also had fewer healthcare 

providers and less new equipment in the home, it is possible that a SES difference in 

healthcare access is contributing to diminished parent-reported physical abilities.

We demonstrated that in all age groups that higher HRQL scores were associated with 

children having fewer prescribed medications, suggesting that these medications indicate 

ongoing health issues that substantially affect a child’s life. Interestingly, having in-home 

healthcare and newly prescribed medical equipment were not associated with HRQL after 

adjustment for other factors. For younger children, having more healthcare providers was 

associated with lower scores on the growth and development domain, but this was not 

the case for older children. It is possible that older children could have had ongoing 

health issues for longer periods of time, and families have become accustomed to actively 

seeing healthcare providers to maintain their children’s health or that a child’s age affects 

the family’s perceived burden of having more healthcare providers. Overall, increased 

awareness and anticipatory guidance at PICU discharge regarding these associations and 

a child’s quality of life is important among providers.

Strengths and Limitations

While the census-based methods described in this study were executed with accuracy, they 

may not reflect the actual income of each family. However, neighborhood-level income 

data can provide a reasonable approximation to individual-level income data (35–39). Our 

data reflected several trends that provide support for the use of this census-tract derived 

income method: children in the lowest income quartile were more likely to be Black or 

Hispanic and have a history of asthma; children in the highest income quartile were more 

likely to be White, with lower rates of asthma. Fewer low-income families who consented 

to follow-up actually completed it, potentially because of a change residential location due 

to housing instability. These demographic and health-related trends are well documented in 

U.S. health disparity literature, though less follow-up of lower income subjects is also a 

limitation of this study (52, 53). It is possible that an alternative measure of SES, such as 

health insurance status, may have impacted resource use and HRQL due to its association 

with healthcare access and lack of consistent primary care. While HRQL was assessed six 
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months after PICU discharge, we cannot be certain that the HRQL outcomes are directly 

caused by critical illness or the PICU care and treatment. No baseline HRQL measurements 

were available to evaluate potential changes in HRQL and subsequent associations with 

SES.

Conclusion

Six months after PICU discharge, many children recovering from acute respiratory failure 

have ongoing healthcare resource use. After controlling for illness and functional status 

characteristics, children in the lowest income quartile had fewer healthcare providers 

managing their care, fewer medications prescribed post-PICU, and were less likely to have 

newly prescribed homecare medical equipment. Despite fewer healthcare providers and 

prescribed medications, children less than 2 years of age in the lowest income quartile 

experienced decreased HRQL in the domains of physical abilities, bodily pain/discomfort, 

and temperament and mood. PICU survivors require ongoing vigilance to identify emerging 

health concerns. Follow-up care could help identify children in need of healthcare resources 

and those at risk for decreased health-related quality of life.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Flow Diagram for Subjects Included in Current Study
RESTORE = Randomized Evaluation of Sedation Titration for Respiratory Failure

Kachmar et al. Page 12

Crit Care Med. Author manuscript; available in PMC 2023 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Kachmar et al. Page 13

Table 1.

Patient and Family Characteristics on Admission (n=958)

Age at PICU admission, median (IQR), yr 1.8 (0.4 – 7.9)

Age category, n (%)

 2 wk to <1 yr 357 (37)

 1 to <6 yr 311 (33)

 6 to <18 yr 290 (30)

Female, n (%) 443 (46)

Race, n (%)

 White 687 (72)

 Black/African American 171 (18)

 Other
a 94 (10)

Hispanic or Latino, n (%) 208 (22)

History of prematurity (< 36 wk post-menstrual age) 138 (14)

 Any preexisting condition, n (%) 323 (34)

  Asthma (prescribed bronchodilators or steroids) 135 (14)

  Seizure disorder (prescribed anticonvulsant medication) 88 (9)

  Neurologic/neuromuscular disorder 83 (9)

  Cancer 51 (5)

  Other 47 (4)

 Primary admitting diagnosis, n (%)

  Pneumonia or aspiration pneumonia 412 (43)

  Bronchiolitis 248 (26)

  Acute respiratory failure related to sepsis 115 (12)

  Asthma or reactive airway disease 83 (9)

  Other acute illnesses
b 77 (8)

  Other chronic illnesses
c 23 (2)

Admission PRISM III-12 score, median (IQR) 7 (3 – 12)

 PARDS severity, n (%)
d

  At risk/mild 344 (36)

  Moderate 287 (30)

  Severe 327 (34)

Census tract-based household income, median, $ 58,482

Income quartile, $

  Low Income < 39,265

  Low Middle Income 39,265 – 58,482

  High Middle Income 58,483 – 87, 816

  High Income > 87,816

Abbreviations: PICU, pediatric intensive care unit; IQR, interquartile range; PRISM III-12, Pediatric Risk of Mortality III score from first 12 hours 
in the PICU; PARDS, pediatric acute respiratory distress syndrome; GED, general education diploma.

Not all column percentages sum to 100% due to rounding.
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a
Other includes Asian, Native Hawaiian or Other Pacific Islander, American Indian or Alaskan Native, and Multiracial.

b
Other acute diagnoses include acute respiratory failure related to multiple blood transfusions, laryngotracheobronchitis (croup/tracheitis), 

pertussis, pneumothorax, pulmonary edema, pulmonary hemorrhage, and thoracic trauma (pulmonary contusion or inhalation burns).

c
Other chronic diagnoses include acute chest syndrome/sickle cell disease, acute respiratory failure post-bone marrow transplant, chronic lung 

disease (cystic fibrosis or bronchopulmonary dysplasia), and pulmonary hypertension (not primary).

d
PARDS severity was defined using the 2015 Pediatric Acute Lung Injury Consensus Conference (PALICC).(33)
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Table 2.

Post-Intensive Care Resource Use According to Income Quartiles (n=958)

Healthcare Resources Low Income (n = 
240)

Low Middle 
Income (n = 239)

High Middle 
Income (n = 239)

High Income (n = 
240) P 

a 

.73

In home healthcare, n (%) 68 (29) 64 (27) 62 (26) 73 (31)

 Registered Nurse 44 (18) 41 (17) 41 (17) 59 (25)

 Nurse’s aid 4 (2) 5 (2) 6 (3) 3 (1)

 Licensed Practical Nurse 3 (1) 5 (2) 4 (2) 3 (1)

 Physical/Occupational Therapist 26 (11) 28 (12) 25 (10) 24 (10)

 Other
b 11 (5) 18 (8) 17 (7) 9 (4)

Active healthcare providers, median 
(IQR)

2 (1–3) 2 (1–3) 2 (1–4) 2 (1–4) <.001

Healthcare providers, n (%)

 Pediatrician 216 (90) 216 (90) 196 (82) 195 (81)

 Pulmonologist 55 (23) 66 (28) 73 (31) 78 (33)

 Neurologist 30 (13) 35 (15) 44 (18) 42 (18)

 Cardiologist 35 (15) 22 (9) 19 (8) 31 (13)

 Gastroenterologist 22 (9) 21 (9) 28 (12) 38 (16)

 Occupational/physical therapist 22 (9) 21 (9) 47 (20) 39 (16)

Medical equipment in home, n (%) 143 (61) 163 (69) 142 (60) 158 (66) .71

 New equipment post-PICU 

discharge
c

74 (52) 85 (52) 88 (62) 106 (67) .003

Prescribed medications, median (IQR) 2 (1–4) 2 (1–4) 3 (1–5) 3 (1–5) <.001

Emergency department visit, n (%) 101 (43) 104 (44) 103 (43) 78 (33) .04

Readmission, n (%) 92 (38) 66 (28) 98 (41) 72 (30) .42

Abbreviations: IQR, interquartile range; PICU, pediatric intensive care unit.

a
P values for comparison between the income quartiles were calculated using the Cochrane-Armitage trend test for binary variables, the Pearson’s 

chi square test for nominal variables, and the Jonckheere-Terpstra test for ordinal and continuous variables.

b
Other includes counselor, neuropsychologist, speech therapy, respiratory therapy, vision therapy, and wound care.

c
Column percentages were calculated based on the number of subjects using medical equipment in the home for that income quartile.
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Table 3.

Predictors of Resource Use Six Months After Pediatric Intensive Care Unity (PICU) Discharge (n = 958)

Covariates
In home 
healthcare OR 
(95% CI)

Number of 
active 
healthcare 
providers β 
(95% CI)

New medical 
equipment OR 
(95% CI)

Number of 
prescribed 
medications β 
(95% CI)

ED visit 
OR (95% 
CI)

Readmission OR 
(95% CI)

Income quartiles (ref = High)

 Low 0.9 (0.6, 1.3) −0.4* (−0.6, 
−0.1)

0.4** (0.3, 0.7) −0.2 (−0.5, 0.1) 1.5* (1.1, 
2.2)

1.4 (0.8, 2.4)

 Low Middle 0.8 (0.5, 1.3) −0.4* (−0.6, 
−0.1)

0.5* (0.3, 0.8) −0.2 (−0.6, 0.1) 1.5* (1.1, 
2.1)

0.8 (0.6, 1.2)

 High Middle 0.8 (0.5, 1.2) −0.03 (−0.3, 0.3) 0.7 (0.4, 1.1) 0.04 (−0.3, 0.4) 1.5* (1.1, 
2.1)

1.7* (1.1, 2.4)

Age (ref = 2wk to <1yr)

 1yr to <3yr 0.9 (0.5, 1.7) 0.03 (−0.3, 0.3) 0.4** (0.3, 0.7) −0.2 (−0.6, 0.2) 0.6* (0.4, 
0.9)

0.6* (0.4, 0.8)

 3yr to <6yr 0.2** (0.1, 0.4) −0.1 (−0.5, 0.3) 0.4** (0.3, 0.6) −0.1 (−0.6, 0.4) 0.5* (0.3, 
0.9)

0.4** (0.2, 0.6)

 6yr to <18yr 0.4** (0.2, 0.6) −0.1 (−0.4, 0.1) 0.7 (0.4, 1.2) 0.4* (0.1, 0.8) 0.5** (0.3, 
0.7)

0.4** (0.2, 0.6)

Preexisting 
condition

1.9** (1.4, 2.6) 0.1 (−0.1, 0.4) 0.4 ** (0.3, 0.6) 1.5* (1.2, 1.8) 1.4 (0.98, 
2.0)

2.6** (1.7, 3.9)

PARDS on day 0/1
a
 (ref = at risk/mild)

 Moderate 0.8 (0.5, 1.1) 0.01 (−0.4, 0.4) 0.8 (0.5, 1.1) 0.1 (−0.2, 0.5) 1.1 (0.8, 
1.6)

0.9 (0.6, 1.3)

 Severe 0.8 (0.5, 1.1) −0.1 (−0.4, 0.2) 0.6* (0.4, 0.9) 0.1 (−0.3, 0.5) 1.0 (0.8, 
1.3)

0.9 (0.7, 1.2)

Organ system 

dysfunction
b

1.04 (0.9, 1.2) 0.1* (0.01, 0.2) 1.1 (0.99, 1.3) 0.07 (−0.1, 0.2) 1.1 (0.95, 
1.3)

1.2 (0.98, 1.4)

Duration of 
mechanical 
ventilation, per 
day

1.05** (1.03, 
1.1)

0.03** (0.01, 
0.05)

1.04** (1.02, 1.1) 0.03 (−0.001, 0.1) 1.003 (0.99, 
1.03)

1.02* (0.99, 1.05)

Functional status at discharge (ref = age-appropriate)

 Mild disability 3.8** (2.4, 6.2) 0.9** (0.5, 1.4) 0.6 (0.4, 1.1) 0.9** (0.4, 1.3) 1.3 (0.9, 
2.0)

1.6* (1.1, 2.5)

 Moderate 
disability

4.5** (2.6, 7.7) 1.7** (1.2, 2.3) 0.7 (0.4, 1.0) 1.1** (0.6, 1.7) 2.6** (1.6, 
4.2)

2.0* (1.1, 3.5)

 Severe 
disability or 
vegetative state

7.6** (4.0, 14.2) 1.5** (1.2, 1.8) 1.1 (0.6, 1.8) 2.2** (1.7, 2.7) 1.3 (0.9, 
2.0)

2.7** (1.7, 4.2)

Abbreviations: ED, emergency department; OR, odds ratio; CI, confidence interval; PARDS, pediatric acute respiratory distress syndrome.

*
P < .05

**
P < .001

a
PARDS severity was defined using the 2015 Pediatric Acute Lung Injury Consensus Conference (PALICC) criteria. (33)

b
Organ system dysfunction was measured continuously; every subject had respiratory dysfunction and dysfunction in up to five additional organ 

systems. (34)
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Table 4.

Predictors of Health-Related Quality of Life (ITQOL) in Young Children Six Months After PICU Discharge (n 

= 352)

Covariates
Overall 
health OR 
(95% CI)

Physical 
abilities β 
(95% CI)

Growth and 
development β 
(95% CI)

Pain and 
discomfort β 
(95% CI)

Temperament and 
moods β (95% CI)

General 
health β 
(95% CI)

Income quartiles (ref = High)

 Low 0.6 (0.3, 1.0) −8.6* (−15.5, 
−1.8)

−0.8 (−5.1, 3.5) 8.2* (2.9, 13.5) −4.3* (−7.1, −1.4) 1.1 (−3.2, 5.4)

 Low Middle 0.7 (0.4, 1.1) 3.8 (−3.1, 
10.8)

1.7 (−2.0, 5.5) 0.7 (−3.3, 4.7) −0.98 (−3.8, 1.8) −0.8 (−6.4, 
4.8)

 High Middle 0.6 (0.3, 1.1) 2.7 (−4.5, 9.9) −2.6 (−6.4, 1.1) 0.02 (−5.4, 5.5) −1.6 (−5.1, 1.8) −3.4 (−8.1, 
1.2)

Age at follow-up (ref = <1yr)

 1yr to <2yr 0.9 (0.6, 1.1) −0.8 (−7.1, 
5.6)

−1.8 (−5.9, 2.3) 2.3 (−1.6, 6.2) 0.3 (−2.6, 3.2) −2.0 (−5.3, 
1.3)

 2yr to <6yr 0.4 (0.2, 1.0) −7.9 (−29.4, 
13.6)

−4.0 (−14.8, 6.8) −3.8 (−16.1, 8.5) −2.5 (−8.2, 3.1) −4.0 (−12.0, 
4.0)

Preexisting 
condition

0.5* (0.3, 0.9) −6.6 (−18.9, 
5.7)

−4.9 (−11.4, 1.6) 3.1 (−3.5, 9.7) −0.9 (−5.0, 3.1) −5.5 (−11.1, 
0.1)

PARDS on day 0/1
a 

(ref = at risk/mild)

 Moderate 0.7 (0.4, 1.2) 1.6 (−4.3, 7.4) −2.2 (−6.6, 2.3) 0.02 (−5.5, 5.5) −1.8 (−4.6, 1.0) −3.0 (−7.8, 
1.6)

 Severe 0.9 (0.6, 1.5) −0.5 (−9.6, 
8.6)

−1.6 (−7.5, 4.3) −1.9 (−6.0, 2.3) −3.5* (−6.2, −0.8) −3.3 (−6.6, 
−0.05)

Organ system 

dysfunction
b

1.03 (0.8, 1.3) 1.8 (−0.7, 4.3) 2.1* (0.2, 3.9) 1.1 (−0.6, 2.9) 0.4 (−0.7, 1.5) −0.007 (−1.5, 
1.4)

Duration of 
mechanical 
ventilation, per day

0.97 (0.9, 
1.03)

−0.4 (−0.97, 
0.2)

−0.2 (−0.6, 0.3) 0.1 (−0.5, 0.6) 0.04 (−0.2, 0.3) −0.3 (−0.6, 
0.05)

Functional status at discharge (ref = age-appropriate)

 Mild disability 0.3 (0.1, 1.2) −16.4 (−33.7, 
0.9)

−13.5* (−21.8, 
−5.2)

−4.0 (−14.3, 6.3) −0.3 (−6.7, 6.1) −6.0 (−16.9, 
4.9)

 Moderate 
disability

0.2** (0.1, 
0.5)

−18.9** 
(−27.8, −10.0)

−22.6** (−33.1, 
−12.2)

1.6 (−5.7, 8.8) −2.2 (−7.9, 3.6) −13.2** 
(−20.7, −5.8)

 Severe disability 
or vegetative state

0.2** (0.1, 
0.5)

−44.5** 
(−66.8, −22.1)

−26.8* (−42.8, 
−10.8)

−9.9 (−24.1, 4.4) −10.0* (−19.3, −0.7) −12.3* (−21.5, 
−3.1)

Abbreviations: PICU, pediatric intensive care unit; OR, odds ratio; CI, confidence interval; PARDS, pediatric acute respiratory distress syndrome. 
Higher scores indicate better health-related quality of life.

*
P < .05

**
P < .001

a
PARDS severity was defined using the 2015 Pediatric Acute Lung Injury Consensus Conference (PALICC) criteria. (33)

b
Organ system dysfunction was measured continuously; every subject had respiratory dysfunction and dysfunction in up to five additional organ 

systems. (34)
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