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Abstract
Background

Admission rates for ambulatory care-sensitive conditions (ACSCs) are often used by health systems as a
measure of access to effective primary and preventive care. However, there is debate about whether ACSC
admissions primarily re�ect social determinants of population health and are largely insensitive to
ambulatory care quality. To provide evidence for this debate, this study analyzes adult ACSC admissions
of Cook County, Illinois residents to 173 Illinois hospitals from 2016–2018.

Study Design

Retrospective cohort study.

Methods

Hospitalized patients were categorized by sex, by race and ethnicity (Non-Hispanic White, Non-Hispanic
Black, Hispanic, Asian, other/unknown), and by primary insurance status (private, Medicaid, Medicare,
uninsured, other/unknown) and by whether the admission was on the weekend. Agency for Healthcare
Research and Quality Prevention Quality Indicators were calculated to compute ACSC hospitalization
rates per 1000 residents across four census data-de�ned zip code poverty level areas (> 20%, 10-19.99%,
5-9.99% and < 5% poor households). ACSC hospitalization rates were compared to rates for all other
medical and surgical conditions across areas. Patient age groups were categorized as 20–44, 45–64,
and > 65.

Results

There were 1,384,880 medical and surgical admissions of Cook County Residents age 20 and older from
2016–2018. There were 181,836 (13.3%) admissions classi�ed as ACSC admissions by the overall
composite PQI 90. Residents of the highest poverty level zip code area had ACSC rates up to 70% higher
than the most a�uent zip code area. However, all other medical admissions had a 102% higher rate in the
poorest versus most a�uent areas, with twice the admission rate for the most severely ill patients
(Charlson Score > 3). By comparison, surgical DRG admission rates had only a 6% difference across
areas.

Conclusions

These �ndings indicate that ACSC admission rates mirror other medical, but not surgical, causes of
admissions as well as illness severity generally. While socioeconomic differences in access to care
undoubtedly exist, use of the ACSC admission rate as a measure of access to primary care may obscure
the far more consequential social determinants of chronic illness and hospital use that primarily drive
hospital admissions for low income populations.
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Background
Ambulatory care-sensitive conditions (ACSCs) have been de�ned as conditions for which hospital care
was potentially preventable if a patient had received timely and effective primary care. The concept of
ACSCs was �rst introduced by Billings in 1993 to examine the variation in emergency room admission
rates between low-income and high-income areas of New York City.(1) That study found population-
based hospitalization rates for these ’primary care treatable’ conditions were signi�cantly higher in low-
income as compared to more a�uent areas.

Given consensus opinion about the value of screening, early identi�cation and aggressive primary care
management of chronic disease, differential rates of ACSC hospitalization were assumed to re�ect
differences in barriers to effective outpatient care.(2) Area variation in the admission rate for ACSCs was
assumed to be inversely proportional to level of access to high quality primary care, with ACSC
hospitalizations signi�cantly higher among lower income populations with poor access to primary and
preventive care. A number of studies of insurance status, health literacy, and local availability of high
quality chronic disease management have also documented the effects of timely primary care on
hospital use.(3–6) Interventions to improve access to high quality primary care are therefore expected to
lead to a decrease in ACSC hospital admission rates.(7, 8)

The frequency of ACSC admissions has now become a well-established primary care quality measure
based on International Classi�cation of Disease (ICD) hospital discharge codes.(9) With support from the
Institute of Medicine, the Agency for Healthcare Research and Quality (AHRQ) developed an ICD (now
ICD10) ACSC coding algorithm for hospital discharge data and created the Prevention Quality Indicators
(PQIs).(10) The PQIs can be used with hospital inpatient discharge data from 45 states who participate in
the AHRQ Hospital Cost and Utilization database. ACSC hospital admission rates are thus a relatively
simple quality metric for health system managers to monitor access to effective primary care for their
patient populations.

This study addresses a debate about the validity of ACSC admissions as prevention quality indicators. An
alternative view is that ACSC admission rates primarily re�ect population health status, and in fact, may
be largely insensitive to the availability of ambulatory care. Use of the ACSC admission rate as a measure
of access to primary care may thus obscure the far more consequential social determinants of chronic
illness and hospital use. We sought to determine the extent to which ACSC admission rates primarily
re�ect underlying social determinants of health driving all medical admissions, as opposed to ACSC
admissions being a marker for differential access to high quality preventive and primary care.

To provide evidence about this debate, this study analyzes population-based ACSC admission rates of
residents of Cook County, Illinois, which is home to almost 5.2 million residents in and around Chicago
and has a diverse population encompassing a very wide socioeconomic spectrum. We hypothesized that
area variation in medical DRG admissions and overall illness severity would re�ect population health,
while surgical admissions were much more likely to represent ‘referral sensitive conditions’ and would be
higher in more a�uent areas of the County.(11)
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Methods

Data Sources and Study Sample
We analyzed 2016–2018 hospital inpatient discharge data from 173 Illinois hospitals for adult patients
living in Cook County zip codes, using the Illinois Hospital Association COMPdata hospital discharge
database.(12) Childbirth related hospitalizations were excluded, as were hospitalizations for patients
under age 20. Patient zip codes were matched to 2017 �ve-year American Community Survey (ACS) zip
code tabulation areas (ZCTAs) census data. The proportion of ZCTA households living at or below
poverty level was used to create four areas of the county re�ecting < 5% poverty households, 5-9.99%
poverty households, 10-19.99% poverty households and 20% or greater poverty households, respectively.
ZCTA level poverty levels in Cook County were mapped using ESRI ArcGIS PRO software (Plantation, FL).
Figure 1 displays a Cook County map showing these ZTCA poverty level areas.

Patient age groups were categorized as 20–44, 45–64, and > 65. Patients were also categorized by sex,
by race and ethnicity (Non-Hispanic White, Non-Hispanic Black, Hispanic, Asian, other/unknown), and by
primary insurance status (private, Medicaid, Medicare, uninsured, other/unknown) and by whether the
admission was on the weekend.

Publicly available AHRQ software was used with the principal and up to 24 secondary ICD10 diagnosis
and procedure codes to identify 10 types of ACSC admissions. The PQIs include an aggregate acute (PQI
91), chronic (PQI 92) and overall (acute and chronic combined) composite (PQI 90). Other, non-ACSC
admissions were categorized by DRGs, grouped into all other medical or all other surgical causes of
admission. ICD10 coding was also used to compute the Charlson score of all admissions, a measure of
the presence and severity of 20 chronic disease comorbidities.(13) We classi�ed the most severely ill
patients as those with a Charlson score of four or more.

Statistical Analysis
Patient characteristics of ACSC admissions were compared to characteristics for all other admissions of
Cook County residents using chi square tests to determine the signi�cance of differences between ACSC
admission patients and other hospitalized patients. Admission rates per 1000 Cook County residents for
each admission type were calculated with area admission frequencies as the numerator and the four
strata of ZCTA area poverty level population estimates as the denominator. Separate rates were
calculated for the three age groups and for all adults age 20 and over. Rates are presented as an average
annual admission rate across the three years of study data. The signi�cance of differences in rates
across poverty-level areas was compared using Stata Version 15 (College Station, Texas) chi square tests
for aggregate data. Hospital 18-month death rates were strati�ed as 1–19, 20–49 and 50 + per 100,000.
This study of publicly available, de-identi�ed data is exempt from institutional review board approval.

Results
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There were 1,384,880 medical and surgical admissions of Cook County Residents age 20 and older from
2016–2018. There were 181,836 (13.3%) admissions classi�ed as ACSC admissions by the overall
composite PQI 90. Appendix I presents the frequencies of each ACSC admission by speci�c PQI
categories; including 142, 260 admissions classi�ed as chronic and 39,576 as acute conditions. The
most frequent ACSC admissions were for heart failure (n = 63,005), COPD (n = 37,038) and composite
diabetes (n = 31, 678).

Table 1 presents the proportion of ACSC admissions by patient characteristics. While there were
signi�cantly different proportions for a number of characteristics in this 1.37 million admission sample,
these differences in each category of ACSC admissions were generally less than 1% and ACSC patients
were essentially similar to other hospitalized Cook County residents. Table 1 illustrates the importance of
presenting admission rates per capita by the fact that only 14.6% of residents of Cook County were age
65 or older, but older residents accounted for 45.7% of all county resident admissions. Similarly, Non-
Hispanic Black residents accounted for 23.9% of Cook County residents but 35.2% of all county resident
hospital admissions.

ACSC and Other Admission Rates per 1000 County
Residents
Figure 2 presents monthly, modestly declining ACSC admission rates over the 36 month study period for
each of the four ZCTA poverty-level areas. The rates for the three areas with < 20% poverty are similar,
with the lowest monthly rates for residents of the most a�uent area. However, residents of the highest
poverty level area had strikingly higher monthly ACSC admissions, with rates per 1000 up to 40% higher
than the other areas.

Table 2 provides direct comparisons of ACSC average annual admission rates per 1000 by poverty-level
area, including rates for each age group, to rates for other medical and surgical DRGs and admission
rates for the highest Charlson Score patients. There is a very evident gradient with per capita ACSC
admission rate increasing as the proportion of ZCTA residents living in poverty level households
increases (p < 0.0001). Comparing admissions for all residents age 20 or older, residents of the lowest
poverty area (20% poor or more) had an approximately 70% higher ACSC admission rate than residents of
the lowest (< 5% poor) poverty area.

An even higher poverty level gradient is apparent when looking at admission rates for all other medical
DRGs. Here the poorest area had an approximately 102% higher admission rate than the most a�uent
area. However, differences across areas in admission rates for surgical DRGs, although statistically
signi�cant, were remarkably similar across areas, with only a 6% difference between residents of the
poorest and most a�uent areas. The largest surgical admission rate difference was for age 65 and older
residents where residents of the highest poverty area had an 18% lower rate of undergoing surgical
procedures. Finally, patients admitted with a Charlson Score of four or more re�ected the same gradient
as seen for ACSC and other medical DRGs. The rate of high severity admissions was approximately twice
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as great among residents of the highest poverty level area as among residents of the most a�uent area.
Figure 3 provides a graphical view of admission rates for each condition, showing the essentially similar
pattern for ACSC, medical DRG and Charlson score admissions. By comparison, surgical DRG admission
rates are relatively uniform across areas.

Discussion
In its PQI documentation, the AHRQ acknowledges that “complexity of the relationship between
socioeconomic status, access to care, and PQI rates makes it di�cult to delineate how much of the
observed relationships are due to true access to care di�culties in potentially underserved populations, or
due to other patient characteristics, unrelated to quality of care, that vary systematically by
socioeconomic status. For some of the indicators, patient preferences and hospital capabilities for
inpatient or outpatient care might explain variations in hospitalizations. In addition, environmental
conditions that are not under the direct control of the health care system can substantially in�uence
some of the PQIs. For example, the COPD and asthma admission rates are likely to be higher in areas
with poorer air quality.”(14) This AHRQ disclaimer raises the question of whether area variation in ACSC
admission rates really just re�ects social determinates of health, with variation in area hospitalization
rates primarily driven by the effects of social status on health.(15)

The Debate about the Meaning of ACSC Hospital Use
ACSC admission rates are increasingly being used as an indicator of access to care and as a measure for
evaluating health care delivery system innovations over time.(7, 16, 17) The concept that timely
outpatient care can prevent hospital admissions for a variety of conditions has gained momentum with
the advent of Medicare readmission penalties and the proliferation of accountable care �nancial
incentives. In this environment, there is evidence that programs like hospital transitional care and home
based primary care for seriously ill patients are associated with signi�cant reductions in hospital use.(18,
19) In particular, studies of ACSC emergency department (ED) visits have raised important questions
about the lack of timely, available primary care for chronic disease patients with worsening symptoms.
Rates of ACSC emergency department outpatient visits have been used to evaluate the effects of
insurance status and other barriers to effective outpatient care,(20) as well as their impact on ED
overcrowding.(21, 22) This ED research would seem to make trends in ACSC hospital use a good
outcome metric for evaluating efforts to improve the primary care delivery system and insure access to
care so as to reduce unwarranted hospital use(5, 23, 24)

Are Differences in Hospital Use Sensitive to Ambulatory
Care Access or Population Health Status?
However, our �ndings indicate that ACSC admission rates re�ect the same socioeconomic gradient of
population-based hospital use for largely non-elective, medical DRG admissions and admissions of the
most severely ill patients. Our study thus mirrors recent studies from Ireland and England that found
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ACSC ED admissions were driven by essentially the same socioeconomic, insurance status and hospital
factors as all other ED admissions,(25) and that there was no evidence of differences in primary care use
prior to ACSC or other hospitalizations.(26) A Canadian study likewise concluded that ambulatory care
visits were actually more common among lower income patients prior to ACSC hospitalizations.(27)
There are undoubtedly important differences in access to care by socioeconomic status. This may be
re�ected in the relatively smaller (but still signi�cant) difference in poverty level area medical admission
rates for patients age 65 and over. Older patients are universally covered by Medicare, while many lower
income patients age 20–64 remain uninsured or are covered by Medicare or low quality private insurance.
The resulting access differences may in part be driving the steeper gradient in per capita admission rates
across areas. However, If the ACSC admission rate is primarily tracking population health status,
fundamentally driven by social determinants of health, its status as a metric for access to care is in
doubt. Population health status for all adults as measured by hospital admission rates across the Cook
County ZCTA poverty levels in this study are primarily driven by well-known lifecourse social-
epidemiologic factors.(28) Because most of these social determinants of health remain outside the scope
of health care delivery systems, the idea that ACSC admission rates are a measure of access to care may
be mistaken, and many ACSC admissions may only be retrospectively ‘preventable.’(29)

Surgical DRG Admission Rates and Area Variation in
Hospital Use
One interesting �nding, deserving of further study, was the relative lack of differences across Cook
County zip code poverty areas in non-ACSC surgical admissions. While we did not further analyze area
differences in surgery, this �nding is likely related to the effect of ‘referral sensitive’ elective surgical
admissions, which have higher use rates in more a�uent areas, a phenomenon described in 1993 by
Caper.(11) This �nding about the intensity of surgical care underscores the problem of using billing and
medical record coding of health system utilization as a proxy for population health. Recent studies have
shown what is described as ‘observational intensity bias’, where regions with higher levels of
discretionary care appear to have sicker populations due to increased rates of coded utilization, despite
no apparent differences in these areas for population-level mortality rates or independent, survey based
measures of population health.(30) This has led to calls for health risk adjustment to be based on
population-based measures of area illness severity such as the percent of the population at or below
poverty, rather than coded comorbidities.(30, 31)

Limitations
The most signi�cant limitation of this analysis is the inability to link individual patients across episodes
of care so as to empirically assess patients’ access to outpatient care prior to an ACSC hospitalization.
Illinois hospital data do not have this capability, which may require more clinically detailed electronic
medical record data. Also, we de�ned areas in Cook County using the proportion of a zip code level
population living in poverty. However, this measure may not fully capture the extremes of wealth and
poverty which overlay the very high level of residential racial segregation in the County. The proportion of
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the County’s non-Hispanic Black population ranged from 8.1% in the lowest poverty area to 73.7% of the
population in the highest poverty level area. Measures such as the Index of Concentration at the Extremes
may provide a better method of classifying social deprivation.(32) Finally, we chose to study Cook County
because we live here and are involved in public health policy here. While our population is representative
of many large urban areas, our conclusions may not hold for exurban and rural regions.

Conclusion
Study �ndings support the primary role of population health as the primary driver of both ACSC and other
medical admissions. This does not at all preclude the idea that improving primary care can reduce
emergent hospital use, or that barriers to care increase the likelihood of most causes of hospitalization.
However, use of the ACSC admission rate as a measure of access to primary care has yet to be validated
at the individual patient level. The use of ACSCs as ‘prevention’ indicators may obscure the far more
consequential role of social determinates of chronic illness and hospital use.

Abbreviations
ACSC Ambulatory Care Sensitive Condition

AHRQ Agency for Healthcare Research and Quality

COPD Chronic Obstructive Pulmonary Disease

DRG Diagnosis Related Group

ED Emergency Department

ICD International Classi�cation of Diseases
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ZCTA Zipcode Census Tract Area
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Table 1

Ambulatory Care Sensitive Hospital Admissions for Residents of Cook County Illinois, 2016-2018, by
Patient Characteristics
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  Sample
Percent All
Admissions

N=1,371,401

Percent Acute
Composite (PQI
91) Admissions

N=142,260

Percent Chronic
Composite (PQI
92) Admissions

N=39,578

Percent Overall
Composite (PQI
90) Admissions

N=181,836

Male 48.7 48.9 48.5 48.6

Age        

   20-44 20.2 19.9 20.4 20.3

   45-64 34.2 33.9 34.1 34.0

…65 plus 45.7 46.2 45.6 45.7

Race and Ethnicity*        

   Other/Unknown 7.9 7.9 7.9 7.9

   Non-Hispanic White 42.0 43.3 42.0 42.3

   Non-Hispanic Black 35.2 33.5 35.3 34.9

   Hispanic 12.4 12.6 12.2 12.3

   Asian 2.5 2.7 2.6 2.6

Insurance Status**        

   Other/Unknown 1.1 1.1 0.9 1.0

   Private 26.5 27.0 26.6 26.7

   Medicaid 19.6 19.2 19.7 19.6

   Medicare 48.6 48.5 48.6 48.6

   Uninsured 4.2 4.3 4.1 4.2

Zip Code Tabulation Area
Percent Households at or
below Poverty**

       

   <5% 18.8 19.4 19.0 19.0

   5-9.99 25.0 25.3 24.8 24.9

   10-19.99 28.8 29.6 28.9 29.1

   20 plus 27.3 25.7 27.4 27.0

Weekend Admission 21.6 21.7 21.6 21.7

*P<.05 for comparison of Overall Composite PQI 90 and all admissions in sample

**P<.001 for comparison of Overall Composite PQI 90 and all admissions in sample
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Table 2

Average Annual Admission Rates per 1000 for Adult Cook County Residents by Zip Code Tabulation Area
Percent of Households Living in Poverty, 2016-2018*, By Admission Type

N=1,371,401 admissions to 174 Illinois Hospitals 
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Composite
Ambulatory Care
Sensitive
Condition

<5% of
ZCTA
Households
Poor

 

5-9.99% of
ZCTA
Households
Poor

 

10-19.99% of
ZCTA
Households
Poor

 

>20% of
ZCTA
Households
Poor

 

 

All Cook County
Residents Age
20 or Older

 

 

Census
Population
Estimates

911,249 1,051,351 1,175,109 763,033 3,900,742

 

Overall Composite ACSC Admission Rates

 

Rate per 1000
Total Adult
Population Age
20+

12.67 14.35 15.00 21.44 15.54

Rate per 1000 Age
20-44

3.97 5.19 6.47 10.71 6.45

Rate per 1000 Age
45-64

9.71 12.90 16.69 26.74 15.92

Rate per 1000 Age
65+

36.61 39.82 40.29 42.56 39.59

 

All Other Medical DRGs

Rate per 1000
Total Adult
Population Age
20+

57.82 69.46 75.44 117.13 77.87

Rate per 1000 Age
20-44

20.56 27.91 33.38 59.21 34.35

Rate per 1000 Age
45-64

40.49 59.04 82.44 147.07 78.43

Rate per 1000 Age
65+

168.20 191.94 203.03 228.51 195.28

 

All Other Surgical DRGs

Rate per 1000
Total Adult
Population Age
20+

23.73 25.06 21.79 25.17 23.78
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Rate per 1000 Age
20-44

5.17 6.97 7.48 10.98 7.55

Rate per 1000 Age
45-64

22.03 26.37 26.44 31.02 26.25

Rate per 1000 Age
65+

67.19 67.82 60.53 55.32 63.41

 

High Charlson Score (4+)

Rate per 1000
Population Age
20+

22.11 27.53 29.17 44.03 29.99

Rate per 1000 Age
20-44

1.38 2.31 3.50 7.89 3.61

Rate per 1000 Age
45-64

11.30 21.28 30.46 51.56 27.82

Rate per 1000 Age
65+

82.62 101.74 113.16 135.03 105.80

*Based on Zip Code Tabulation Area Population Estimates from the 2017 5-Year  American Community
Survey.  All rate differences across areas were signi�cant p<.001.

Figures
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Figure 1

Zipcode Census Tract Area by Poverty Level, Cook County, Illinois, mapped using ESRI ArcGIS PRO
software (Plantation, FL).
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Figure 2

Monthly Ambulatory Care Sensitive Hospital Admission in Cook County by Zip Code Tabulation Area
Percent of Households at or Below Poverty
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Figure 3

Average annual Admision rates per 1000 by zip code Tabulation area poverty level
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