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Introduction
Hospitalization remains one of the costliest items in the United 
States’ health care shopping basket. In 2015, inpatient services 
accounted for 38% (US$1 trillion) of total personal health care 
expenses in the United States.1 That same year, the estimated 
average costs per inpatient stay in hospital for those under 18 
years of age was US$21 272.2 Unlike expenses for ambulatory 
care, which are incurred by roughly three-quarters of the pop-
ulation, inpatients expenses are incurred by a much smaller 
proportion of the population (eg, 6.6% in 2014).3

Hospitalizations for certain cases of trauma and a wide 
range of other conditions are clearly recognized as unavoidable 
hospital admissions. However, another class of hospitalizations, 
hospitalizations for ambulatory care–sensitive conditions 
(ACSHs), has become the object of increasing scrutiny by both 
health care providers and those paying for health services. 
Hospitalizations for ambulatory care–sensitive conditions 
(ACSHs) are commonly considered hospitalizations that 
appropriate ambulatory care might have prevented.4,5

Considerable research on ACSHs has focused on adults or 
older persons. Estimates for the period from 2003 to 2007, 
based on national hospital discharge data for those 18 to 64 
years of age, indicate that 12.7% of all hospital discharges for 
this group involved ambulatory care—sensitive conditions.6 
For Medicare recipients, estimates for 2013 indicate that 
county rates of ACSHs per 1000 beneficiaries ranged from 
21.9 to 280.9, with the mean county rate being 71.6 ACSHs 
per 1000 benificiaries.7

This previous research on adults has demonstrated that the 
likelihood of ACSHs is related to access to services,7,8 rural-
ity,7,9 and sociodemographic characteristic such as age, race, 
ethnicity, and economic status.9,10 Gao et  al11 confirmed the 
significant effects of most of the factors mentioned above in 
this special population, as well as the impact of prior health 
care utilization and previous care costs. Saver et al12 concluded 
from their analyses that comorbidities, the bulk of which were 
chronic conditions, were the most important factor increasing 
the likelihood of an ACSH among older adults.

Those researchers investigating pediatric-specific ACSHs 
have often produced results similar to those found in investiga-
tions focusing on adults and older persons. Access to health 
insurance affects the rate of ACSHs for children and youth. 
Continuity of care or well-child care visits seem to reduce the 
likelihood of ACSHs.13-15 Children or youth in lower income 
groups, children of color, younger children, income inequality, 
and children and youth in more rural areas have been found to 
be at higher risk of an ACSH.16-20

As indicated above, researchers investigating the role of 
chronic conditions in ACSHs for older persons have found that 
chronic conditions play an important role in increasing the like-
lihood of an ACSH among members of that population.12 
Some ACSHs among children and youth involve chronic con-
ditions, such as diabetes or asthma,13 but the effect of other 
chronic conditions on hospitalizations for nonchronic condi-
tions, such as bacterial pneumonia, has received relatively little 
attention in the investigation of ACSHs for children and youth.
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This research supplements the current research on ACSHs 
involving C/Y with its focus on clarifying the impact of chronic 
conditions and complex chronic conditions on the likelihood 
of an ACSH for nonchronic diseases.

Methods
Data

The Texas Department of State Health Services maintains the 
Texas Inpatient Public Use Data File, which contains public 
use data files on hospital discharges. From those data, pooled 
cross-sectional data on hospital discharges from October 2011 
to September 2015 involving patients under the age of 18 years 
were extracted.21 During this time, hospitals in Texas reported 
2 223 066 discharges from 576 hospitals. Like early research on 
this issue, discharges that had a primary diagnosis of a mental 
health issue were excluded. Discharges were also excluded if 
they involved normal births—newborn admissions or those 
births with both a length of stay of less than 5 days and a dis-
charge home with no services.22

Asthma and diabetes are chronic conditions found among 
the list of ambulatory care sensitive conditions for C/Y. A dis-
charge for one of these conditions would automatically have a 
likelihood of being considered an ACSH equal to 100%. This 
reality would unduly inflate the effect of chronic conditions on 
ACSHs. To avoid this problem, we deleted all discharges for 
children or youth involving asthma or diabetes. The resulting 
database included a total of 699 473 discharges of children or 
youth under the age of 18 years. Seventeen percent (118 805) 
of these discharges had a nonchronic ambulatory care–sensitive 
conditions (ACSC) as a primary diagnosis.

The Area Health Resource Files (AHRF) dataset provides 
information regarding health care professions, health facilities, 
population characteristics, economic activity, health professions 
training, hospital utilization, hospital expenditures, and socio-
economic and environmental characteristics at the county, 
state, and national level from various sources.23 In this research, 
AHRF county–level data were used to obtain information 
regarding average median income and the average number of 
pediatricians per 1000 children and youth for each Texas 
county included in the analysis.

All data used in this research are available in widely distrib-
uted public use databases. All aspects of this project were approved 
by the Institutional Review Board at Texas A&M University.

Measurement

Dependent variables.  The dependent variable in the logistic 
regression model was a binary indicator indicating the presence 
or absence of any nonchronic ACSH in our database of almost 
700 000 discharges for C/Y.

This dependent variable reflected the presence of any of 16 
previously validated ACSHs for C/Y.24 These included bac-
terial pneumonia, cellulitis, dental problems, ear/nose/or 
throat problems, failure to thrive, gastrointestinal issues or 

dehydration, iron deficiency, kidney infection or urinary tract 
infection (UTI), nutritional issues other than malnutrition, 
pelvic inflammation, skin problems, tuberculosis, and condi-
tions for which vaccines were available but not used. A diag-
nosis of malnutrition is considered an ACSH, but no 
discharges involving malnutrition appeared in the database. 
Hospitalizations for diabetes or asthma were not included in 
the dependent variable.

Major independent variables.  The presence of a chronic condi-
tion was indicated if any of the diagnoses listed in the discharge 
record indicated the presence of a chronic condition. Chronic 
conditions were identified using the Chronic Condition 
Indicator database developed from the Healthcare Cost and 
Utilization Project (HCUP). The database indicates whether a 
chronic condition exists in any of the 18 categories related to 
major body systems (eg, respiratory, circulatory or genitourinary, 
etc) or related to specific conditions (eg, infections or parasitic 
diseases).24 As noted above, discharges involving 2 chronic 
conditions, asthma or diabetes, were excluded from the data 
and the analysis because they also represented discharges for an 
ambulatory care–sensitive condition.

Complex chronic conditions were identified using Feudtner 
and his colleagues’ list identifying pediatric complex chronic 
conditions. This complex chronic condition list is more specific 
than the Healthcare Cost and Utilization Project (HCUP) 
chronic condition list. For example, the HCUP list might indi-
cate a chronic respiratory problem. The list of complex chronic 
respiratory problems includes diagnoses such cystic fibrosis, a 
malformation in the respiratory system, the presence of a trans-
plant, or other more challenging respiratory conditions.25

Covariates.  Information included in the hospital discharge 
record used directly as covariates included patient sex, race/
ethnicity, age, year of discharge, type of hospital (public, private, 
government), and source of payment.

The Rural Urban Classification Codes, version 2103, were 
used to construct binary variables indicating that the hospital 
operated in a large metropolitan area (1 000 000 or greater, a 
metropolitan area of moderate size (250 000-999 999) or some 
more rural setting (less than 250 000).26 Two county-level vari-
ables that may also have affected access to ambulatory care 
were used in this effort; these were the median income in the 
county and the number of pediatricians per 1000 children in 
the county receiving Medicaid services. Binary variables repre-
senting the 11 Texas Public Health Regions were also included 
as covariates to adjust for any regional differences in health ser-
vice resources. A variable indicating the calendar quarter (1-16) 
was also included in the model to ascertain if any changes in 
the likelihood of an ACSH occurred over time.

Analysis strategy

All analyses were performed using STATA, Version 14.27 
Descriptive data for all variables were analyzed. The variables 
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include in these analyses had differing numbers of missing 
cases, but none had missing data that exceeded 5%.

The multivariate models involved logistic regression for 
estimating the likelihood of discharge for a nonchronic ACSH 
among all appropriate hospital discharges for C/Y. The meas-
ures of goodness of fit for the logistic model were the pseudo-
R2 and the area under the receiver operating curve (ROC).

For the model, clustered robust standard errors were calcu-
lated. This approach protects against any bias in the standard 
errors created by the clustering of discharges in hospitals. The 
approach also considers that multiple discharges may be associ-
ated with only one child or youth. Multiple discharges for a 
single person are likely to be from the same hospital, contribut-
ing to the intracluster correlation for which the clustered robust 
standard errors adjust.28

Only parameters with an alpha of 0.01 or lower are consid-
ered statistically significant. This alpha level was chosen to 
adjust for the increased likelihood of Type II error that occurs 
when a model including a large number of parameters are 
estimated. The most traditional approach to the multiple-
comparison issue is a Bonferroni adjustment, but the Bonferroni 
is an extraordinarily conservative approach to the problem.29 
Thus, this effort does not use the Bonferroni adjustment, but it 
does address the issue of multiple comparisons by using an 
alpha of 0.01 rather than 0.05.

Results
Table 1 provides descriptive statistics for hospital discharges 
involving children or youth that occurred over a 4-year period 
and conformed to the requirements noted earlier. The age 
group with the highest percent (24.3%) of discharges was new-
borns; the age group with the lowest percent of discharges was 
10 to 14 years (12%). The discharges were almost evenly split 
among women and men.

Hispanic children or youth constituted the largest percent 
of discharges (45.2%), with non-Hispanic Whites responsible 
for just over one-third of discharges. Blacks accounted for 
almost 11.8% of discharges. Over half of the discharges (54.3%) 
involved Medicaid recipients, occurred in large urban areas 
(55.2%), or involved not-for-profit hospitals (58.7%).

Roughly half of discharges involved C/Y with no chronic 
conditions; one-fifth had one chronic condition; the remainder 
had 2 or more, with just more than 11% presenting with 4 or 
more chronic conditions. Slightly less than one-fifth (18%) of 
discharges involved C/Y with at least one complex chronic 
condition. Just more than 9% (9.2%) had 2 or more complex 
chronic conditions. Almost 17% (16.9%) involved C/Y with a 
nonchronic ambulatory care–sensitive condition as a principal 
diagnosis.

The average median income in the counties included in this 
research (US$50 558) was roughly US$3000 higher than the 
average median county income in the United States. The coun-
ties average almost 2 pediatricians (1.97) for every 1000 C/Y 
receiving Medicaid services.

Table 1.  Descriptive statistics for hospital discharges among C/Y in 
Texas, 2011-2015 (N = 699 473).

Variable Percent of 
discharges

Age

  1-28 days 24.3

  29-365 days 16.1

  1-4 years 18.8

  5-9 years 12.2

  10-14 years 12.0

  15-17 years 16.6

Sex

 F emale 49.8

Race/ethnicity

 B lack 11.8

  Hispanic 45.2

  Asian 2.0

  White 34.1

  Other 7.0

Source of payment

  Medicaid 54.3

  Charity care 4.2

  Other 41.6

Setting

  Metro area of 1M+ 55.2

  Metro area of 250k-1M 23.8

  Other 21.0

Chronic conditions

  None 52.0

  One 20.5

  Two 10.1

  Three 6.1

 F our or more 11.3

Complex chronic conditions

  None 72.3

  One 18.5

  Two or more 9.2

Hospital ownership

 G overnment 8.0

(Continued)
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Table 2. L ogistic regression predicting ACSH discharge for a 
nonchronic condition among C/Y in Texas, 2011-2015 (N = 656 085).

Variables Odds ratio (95% CI) Probability

Sex

 F emale 1.20 (1.18-1.22) <.001

Race-Ethnicity

 B lack 1.01 (0.98-1.04) .480

  Hispanic 1.08 (1.05-1.10) <.001

  Asian 1.08 (1.01-1.16) .014

  White/other – –

Age

  1-28 days 0.07 (0.06-0.08) <.001

  29-365 days 3.36 (3.26-3.46) <.001

  1-4 years 4.20 (4.07-4.32) <.001

  5-9 years 3.76 (3.64-3.88) <.001

  10-14 years 2.01 (1.95-2.09) <.001

  15-17 years – –

Source of payment

  Medicaid – –

  Charity care – –

  Other – –

Hospital Ownership

 G overnment 0.68 (0.66-0.77) <.001

  Not-for-profit 0.80 (0.79-0.82) .007

Variable Percent of 
discharges

 F or-profit 32.4

  Not-for-profit 58.7

  Other, missing 2.6

Nature of discharge

  ACSH 16.9

County characteristics

  Average median income US$50 558

 � Average pediatricians per 1000 C/Y on 
Medicaid

1.97

Discharges do not include discharges after normal births or discharges where 
a mental health problem was the principal diagnosis. Discharges involving 
diabetes or asthma are also not included in the table.
Abbreviations: ACSH, hospitalization for an ambulatory care–sensitive condition.

Variables Odds ratio (95% CI) Probability

  Other – –

Number of chronic conditionsa

  None – –

  One 1.14 (1.11-1.16) <.001

  Two 0.83 (0.80-0.85) <.001

  Three 0.74 (0.70-0.77) <.001

 F our or more 0.74 (0.71-0.78) <.001

Number of complex chronic conditions

  None – –

  One 0.55 (0.53-0.57) <.001

  Two or more 0.77 (0.74-0.81) <.001

Urbanization

  Metro area of 1M+ 0.78 (0.58-0.98) <.001

 � Metro area of 250k-1M 0.87 (0.84-0.90) <.001

  Smaller than 250k – –

Potential impediments to access (county characteristics)

  Median income – –

 � Pediatricians per 1000 
Medicaid eligible C/Y

– –

Time

  Time (quarters) – –

Binary indicators for 10 of the 11 public health regions in Texas were included in the 
model to adjust for any regional differences in health resources. The odds ratios for 
these indicators are not included in the table. Pseudo-r2 = .13; ROC = .76.
aBecause hospitalizations for diabetes or asthma are considered ACSCs, 
discharges with a primary diagnosis for either of these 2 conditions were deleted 
from this analysis. No discharges with malnutrition as the primary diagnosis 
appeared in the database.
– = reference category or omitted parameter.
Abbreviations: CI, confidence interval; ACSH, hospitalization for an ambulatory 
care–sensitive condition.

Table 1. (Continued) Table 2. (Continued)

(Continued)

The results of the logistic regression provide estimates of 
the effect of each of the indicators in Table 2 on the likelihood 
of a nonchronic ACSH. Many of the parameter estimates in 
the model were not statistically significant (P > .01). These 
included payment source, time, and those county characteris-
tics that might serve as impediments to access. These parame-
ters are omitted from Table 2.

As those results indicate, women were 20% (1.20; 1.18-
1.23) more likely than men to experience an ACSH. Differences 
among different races or ethnic groups were evident in the 
slightly elevated likelihood (1.07; 1.02-1.12) of ACSH involv-
ing Hispanics. The results for age were relatively complex. 
Compared to discharges involving C/Y 15 to 17 years of ages, 
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all other age groups had significantly higher likelihoods of an 
ACSH.

The results presented in Table 2 indicate that multiple 
chronic conditions had a protective effect for C/Y. Although 
the discharge of a C/Y with one chronic condition increased 
the likelihood (1.13; 1.04-1.22) of an ACSH, the presence of 
more than one chronic condition reduced the likelihood of an 
ACSH for a non-chornic condition by between 20% and 30%. 
The presence of any complex chronic condition among C/Y 
was uniformly protective against an ACSH for a non-chronic 
condition.

Discussion
In older persons, the presence of chronic conditions or comor-
bidities clearly increases their likelihood of a hospitalization 
for an ambulatory care–sensitive condition.11,12 In contrast, 
the analyses presented here indicate that for children or youth 
hospitalized for an ambulatory care–sensitive condition, the 
presence of chronic conditions or complex chronic condition 
is largely protective against nonchronic ACSHs.

The obvious conclusion one reaches is that those C/Y with 
chronic conditions in these data receive more ambulatory care, 
which reduces their likelihood of an ACSH. Unfortunately, 
hospital discharge data contain no information on the nature of 
ambulatory care received by members of this population prior 
to their hospitalization. However, earlier research on C/Y in 
Texas with chronic illnesses who received services through 
Medicaid’s Early and Periodic Screening and Diagnosis 
(EPSDT) program support this conclusion. In 2009, those 
C/Y in the EPSDT program in Texas had roughly twice as 
many physician visits for evaluation and management as did 
C/Y who received services through Medicaid but had no 
chronic illness.30

Those results are consistent with an explanation indicating 
that the increased ambulatory care provided to those with 
chronic illnesses helps them avoid unnecessary hospitalizations 
for other conditions. The results for the presence of one chronic 
condition seem to indicate, that in these data, the ambulatory 
care needed to reduce the likelihood of an ACSH may not 
occur until a child or youth suffers from more than one chronic 
condition or any complex chronic condition.

The limitations of this research are relatively clear. These 
data pertain only to the care provided in a single state, during a 
limited time period. Also, hospital discharge data do not con-
tain information about the health services a patient received 
prior to the hospitalization, provide a detailed record of the 
patient’s condition at admission, or the specific hospital ser-
vices received during the hospitalization. In addition, dis-
charges involving asthma or diabetes were excluded from our 
analyses because such discharges are automatically considered 
hospitalizations for an ambulatory care sensitive condition, and 
the focus here was on ACSH for nonchronic conditions. 
Further analyses of this issue with alternative databases should 
better clarify the dynamics underling these results.

Conclusions
Despite its limitations, this research clearly implies that the 
role of chronic disease in children or youth, as it relates to 
ACSHs, differs dramatically from the role of chronic disease 
in adults and older persons. Multiple chronic illnesses for chil-
dren or youth or the presence of a complex chronic condition 
seem to reduce the likelihood of an ACSH, most likely as a 
result of more intense primary care services for children or 
youth faced with multiple chronic diseases or any complex 
chronic condition .  .  . .
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