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AbsTrACT
background Emergency department (ED) visits after 
hospital discharge may reflect failure of transition of care 
to the outpatient setting. Reduction of postdischarge 
ED utilization represents an opportunity for quality 
improvement and cost reduction. The Community Need 
Index (CNI) is a Zip code-based score that accounts for a 
community’s unmet needs with respect to healthcare and 
is publicly accessible via the internet. The purpose of this 
study was to determine if patient CNI score is associated 
with postdischarge ED utilization among hospitalized 
trauma patients.
Methods Level 1 trauma patient admitted between 
January 2014 and June 2016 were stratified by 30-
day postdischarge ED utilization (yes/no). CNI is a 
nationwide Zip code-based score (1.0–5.0) and was 
determined per patient from the CNI website. Higher 
scores indicate greater barriers to healthcare per 
aggregate socioeconomic factors. Patients with 30-day 
postdischarge ED visits were compared with those 
without, evaluating for differences in CNI score and 
clinical and demographic characteristics.
results 309 of 3245 patients (9.5%) used the ED. The 
ED utilization group was older (38.3±15.7 vs. 36.3±16.4 
years, p=0.034), more injured (Injury Severity Score 
10.4±8.7 vs. 7.7±8.0, p<0.001), and more likely to 
have had in-hospital complications (17.5% vs. 5.4%, 
p<0.001). Adjusted for patient age, injury severity, 
gender, race/ethnicity, penetrating versus blunt injury, 
alcohol above the legal limit, illicit drug use, the presence 
of one or more complications and comorbidities, hospital 
length of stay, and insurance category, CNI score ≥4 was 
associated with increased utilization (OR 2.0 [95% CI 
1.4 to 2.9, p<0.001]).
Discussion CNI is an easily accessible score that 
independently predicts postdischarge ED utilization 
in trauma patients. Patients with CNI score ≥4 are 
at significantly increased risk. Targeted intervention 
concerning discharge planning for these patients 
represents an opportunity to decrease postdischarge ED 
utilization.
Level of evidence III, Prognostic and Epidemiological.

InTroDuCTIon
Recognized as a marker of healthcare quality, 
hospital readmission rates have garnered increasing 
attention. Unplanned hospital readmissions 
were estimated to have resulted in $24 billion in 

Medicare payments in 2011.1 With the addition of 
the Readmissions Reduction Program to the Afford-
able Care Act, hospitals with excessive readmission 
rates are at risk for diminished reimbursement.2 
Unplanned readmissions may be reflective of the 
quality of hospital care, discharge coordination, 
and transition of care to the outpatient setting.3 4

However, unplanned readmissions do not 
provide a complete picture with respect to the tran-
sition from the acute care phase to the outpatient 
setting. Return visits to the emergency department 
(ED) soon after hospital discharge may represent 
poor coordination of transitional care, even though 
the visits may not result in readmission to the 
hospital. They may also result from access barriers 
to subacute outpatient care as a result of dispari-
ties in socioeconomic status, health literacy, and 
insurance. ED utilization after hospital discharge 
is increasingly being examined by policymakers as 
an important measure in monitoring and evaluating 
alternative healthcare delivery programs.2

Although it is recognized that patient socioeco-
nomic status is associated with ED utilization after 
hospital discharge, it remains unclear how best to 
assess socioeconomic status in the clinical setting 
during patient hospitalization.5 6 The Community 
Need Index (CNI) is a composite score that aggre-
gates data for five socioeconomic indicators known 
to contribute to health disparity among commu-
nities.7 These include income, culture/language, 
education, housing status, and insurance coverage. 
Based on a wide array of demographic and economic 
statistics, the CNI provides a score for every popu-
lated Zip code in the USA on a scale of 1.0 to 5.0.7 
A score of 1.0 indicates a Zip code with the least 
need, whereas a score of 5.0 represents a Zip code 
with the most need. The CNI was initially developed 
by a non-profit hospital system to facilitate iden-
tification of resource-poor communities on which 
to target for programs aimed at improving access 
to healthcare. CNI scores for every populated Zip 
code are immediately and freely accessible through 
a website maintained by Dignity Health ( cni. chw- 
interactive. org). Given the ability to quickly access 
CNI scores for individual patients, we sought to 
determine if patient CNI score could predict post-
discharge ED utilization among hospitalized trauma 
patients. We hypothesized that elevated CNI score 
would be associated with ED visits within 30 days 
of hospital discharge. ED utilization was chosen 
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as our outcome of interest as opposed to hospital readmission 
because of the growing recognition that ED utilization within 
30 days of hospital discharge is a quality indicator reflective of 
unsuccessful transitional care.2

MeThoDs
study design and setting
This was a retrospective, cross-sectional analysis of ED utiliza-
tion after hospital discharge from the trauma service at Saint 
Joseph’s Hospital and Medical Center, an American College 
of Surgeons-verified level 1 trauma center in central Phoenix, 
Maricopa County, Arizona. The hospital’s trauma registry was 
queried to identify the patient study base.

study population
Patients admitted to the trauma service between January 2014 
and June 2016 and discharged home were identified in the 
registry. Patients who resided outside of Maricopa County (as 
per the primary residence address recorded in the registry) were 
excluded from analyses. Each patient’s Zip code was entered into 
the CNI database ( cni. chw- interactive. org) to obtain the CNI 
score for the patient’s residence. For example, a patient residing 
within Maricopa County Zip code 85013 (that of the hospital) 
would be assigned a CNI score of 3.8 per the CNI database.

outcome
The outcome of interest was ED utilization postdischarge as 
related to the index trauma hospitalization. Specifically, each 
patient’s medical record was assessed to identify ED visit within 
30 days of discharge from the initial hospital stay for injury. The 
reason for ED visit was evaluated, and the visit was not counted 
if it was deemed to be unrelated to the patient’s injuries evalu-
ated and treated during the index hospitalization. The incidence 
of ED utilization related to initial hospitalization was evaluated 
with respect to the CNI score.

statistical analysis
Descriptive statistics were reported for the overall cohort and 
for patients who used versus did not use the ED postdischarge. 
CNI was dichotomized using a distribution-based approach at 
the threshold of 4. Complications and comorbidities (associated 
with the index hospitalization, not the ED utilization if any) 
were dichotomized into respective variables to reflect the pres-
ence or absence of any recorded complication or comorbidity. 
Hospital length of stay was natural log-transformed to account 
for skew and kurtosis. Demographics and injury characteris-
tics were compared between the utilization and non-utilization 
groups using independent samples t-tests or χ2 tests. Cohen’s d 
and ORs with 95% CIs were reported as measures of effect size 
as appropriate. Adjusted standardized residuals greater than 2 
were considered significant cells for contingency tables larger 
than 2×2.

A series of logistic regression models were used to evaluate 
the association between CNI score and ED utilization within 30 
days of discharge. Models were adjusted for patient age, injury 
severity, gender, race/ethnicity, penetrating versus blunt injury, 
alcohol above the legal limit, illicit drug use, the presence of 
one or more complications and comorbidities, hospital length of 
stay, and insurance category. Predicted probabilities from logistic 
regression were then used in the receiver operating curve (ROC) 
analyses. Regression models by insurance group included the 
same list of covariates with the exception of insurance status. 

SPSS V.22 was used for statistical analyses. P values less than 
0.05 were considered statistically significant.

resuLTs
Our cohort consisted of 3245 cases with an average age of 
36.5±16.3 years, Injury Severity Score of 8.0±8.1, and hospital 
length of stay of 3.7±5.7 days (table 1). The majority of patients 
were male (65.3%), with government insurance, including Medi-
care and Medicaid (56.1%), and residing in a Zip code with a 
CNI range of 4.0 to 4.9 (67%). Two hundred and seven (6.4%) 
patients were identified as homeless through patient report 
(hospital address listed as home address) and/or comparing 
patient addresses with a list of nearby shelter addresses. The 
CNI score for this group ranged from 4.2 to 5. The ED utiliza-
tion rate was more than double for homeless patients (18.4% vs. 
8.9%, OR 2.3 [1.6–3.3]).

Among the 3245 index admissions, we identified 309 patients 
(9.5%) who visited the ED within 30 days of discharge, of whom 
85 (27.5%) were readmitted. A higher proportion of readmitted 
patients had a CNI score of 4 or greater (85.4% vs. 78.3%, 
p=0.037). The ED utilization group in comparison with the 
non-utilization group was significantly older (38.3±15.7 years 
vs. 36.3±16.4, p=0.034), with higher mean injury severity 
(10.4±8.7 vs. 7.7±8.0, p<0.001), and longer mean hospital 
length of stay (6.4±8.1 days vs. 3.4±5.3, p<0.001). As shown 
in table 1, a higher proportion of the ED utilization group were 
male (p=0.042) tested positive for illicit drugs (p<0.001), had 
a penetrating injury versus blunt (p<0.001), and higher propor-
tion of in-hospital complications (p<0.001). The distributions 
of race/ethnicity and insurance status were significantly different 
by utilization group (p=0.023 and p=0.002, respectively). 
African–American patients and patients with an insurance status 
of Medicare/Medicaid/other government were over-represented 
in the ED utilization group (adjusted residual 2.6 and 2.3, respec-
tively), whereas the uninsured group was under-represented 
(adjusted residual −2.5). There were not significant group 
differences in ED utilization for the proportion of cases testing 
above the legal limit for alcohol (p=0.069) or the proportion 
of cases with comorbidities (p=0.297). The ED utilization rate 
increased stepwise, with CNI score ranging from 4.7% for CNI 
score of 1.0 to 1.9, to 14.9% for CNI score of 5 (figure 1).

The 10 most prevalent comorbidities and complications (iden-
tified during and associated with initial hospitalization, not ED 
utilization or readmission) by group are shown in table 2 in 
descending order by count. The most prevalent comorbidities 
included smoking (25.5%), drug abuse (12.5%), and hyperten-
sion (10.4%), and the most prevalent complications were pneu-
monia (1.8%), urinary tract infection (0.6%), and deep vein 
thrombosis (0.5%). With the exception of pregnancy, significant 
between-group differences in complications and comorbidities 
reflected inferior health in the ED utilization group.

As shown in table 3, in the adjusted logistic regression model 
with all data, the presence of CNI scores of 4 or greater was 
associated with ED utilization in comparison with CNI scores of 
1 to 3 (OR=2.0, 95% CI 1.4 to 2.9). Differences in the distri-
bution of race/ethnicity and insurance status prompted post-hoc 
models to understand the association of elevated CNI score and 
ED utilization. Several small sample sizes within the ED utili-
zation by race/ethnicity subgroups prevented the use of further 
regression models; however, we were able to further model 
insurance status. An elevated CNI score (≥4) by insurance 
status interaction term was added to our model, however failed 
to emerge as a significant predictor of ED utilization (data not 
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Table 1 Patient demographics, hospital course, and CNI scores

sample size per 
variable All

eD utilization within 
30 days

no eD utilization 
within 30 days P value

effect size
Cohen’s d or or 
(95% CI)

ED utilization 3245 – 309 (9.5%) 2936 (90.5%) –

Age 3245 36.5±16.3 38.3±15.7 36.3±16.4 0.034 d=0.12, negligible

Gender, male 3245 2119 (65.3%) 218 (70.6%) 1901 (64.7%) 0.042 OR: 1.3 (1.0 to 1.7)

Injury Severity Score 2944 8.0±8.1 10.4±8.7 7.7±8.0 <0.001 d=0.32, small

Length of stay 3.7±5.7 6.4±8.1 3.4±5.3 <0.001 d=0.44, small

Illicit drugs 946 (29.2%) 131 (42.4%) 815 (27.8%) <0.001 OR: 1.9 (1.5 to 2.4)

Alcohol above legal limit 3245 659 (20.3%) 75 (24.3%) 584 (19.9%) 0.069

Penetrating Injury 3245 633 (19.5%) 106 (34.3%) 527 (17.9%) <0.001 OR: 2.4 (1.9 to 3.1)

Complication, one or more 3245 213 (6.6%) 54 (17.5%) 159 (5.4%) <0.001 OR: 3.7 (2.6 to 5.2)

Comorbidity, one or more 3245 2161 (66.6%) 214 (69.3%) 1947 (66.3%) 0.297

Race/Ethnicity 3245 0.023

  American Indian/Alaskan 134 (4.1%) 12 (3.9%) 122 (4.2%)

  Asian 26 (0.8%) 1 (0.3%) 25 (0.9%)

  African–American 409 (12.6%) 56 (18.1%) 353 (12.0%)

  Hispanic 1411 (43.5%) 121 (39.2%) 1290 (43.9%)

  Other 174 (5.4%) 11 (3.6%) 163 (5.6%)

  Caucasian 1091 (33.6%) 108 (35.0%) 983 (33.5%)

Insurance 3237 0.002

  Private 807 (24.9%) 62 (20.1%) 745 (25.4%)

  Government 1815 (56.1%) 203 (65.7%) 1612 (55.1%)

  Uninsured 615 (19.0%) 44 (14.2%) 571 (19.5%)

CNI score 3222 4.2±0.8 4.4±0.7 4.2±0.8 <0.001 d=0.27, small

CNI 4–5 (vs. 1–3) 3222 2535 (78.6%) 268 (87.6%) 2266 (77.7%) <0.001 OR: 2.0 (1.4 to 2.9)

CNI score category 3222 0.001

  1.0–1.9 107 (3.3%) 5 (1.6%) 102 (3.5%)

  2.0–2.9 171 (5.3%) 9 (2.9%) 162 (5.6%)

  3.0–3.9 410 (12.7%) 24 (7.8%) 386 (13.2%)

  4.0–4.9 2159 (67.0%) 212 (69.3%) 1947 (66.8%)

  5 375 (11.6%) 56 (18.3%) 319 (10.9%)

CNI, Community Need Index; ED, emergency department.

shown). ED utilization according to insurance status is demon-
strated in figure 2. When modeled separately by insurance status 
(table 3), a positive association between elevated CNI score and 
ED utilization emerged in the private group (p=0.027) and 
government group (p=0.012), but not within the uninsured 
group (p=0.208).

Model validation
Due to the large number of covariates in our model, we were 
unable to randomly subset our data set into two groups to perform 
validation testing. Alternatively, post-hoc 2×2 Pearson’s χ2 anal-
yses were used to describe the association between elevated 
CNI score and ED utilization using a random subset of 80% 
(n=2587) of cases, followed by the remaining 20% (n=658). 
Consistent with our regression models, in the combined model 
with all insurance status categories, elevated CNI score was posi-
tively associated with ED utilization in the 80% and 20% subsets 
(p=0.017 and p=0.003, respectively).

We also sought to determine if income alone would have as 
strong an association as CNI score with postdischarge ED utili-
zation. To test this we calculated quintiles of median Zip code 
level income based on  census. gov 2016 data. We dichotomized 
this variable by combining the two quartiles reflecting the lowest 
income into a single category compared with the remaining 

quintiles. This variable replaced the CNI scores 4+ versus 1 to 
3 in our adjusted logistic regression to compare the difference 
between CNI score versus income alone. The results confirmed 
CNI score as having a stronger association than income using 
the p value (p<0.001 vs. p=0.006), OR (2.0 vs. 1.5), and Wald 
statistic (13.2 vs. 7.5).

DIsCussIon
Reduction of hospital readmissions within 30 days of discharge 
is the motivation for several incentives and payment models 
initiated by the Centers for Medicare & Medicaid Services 
(CMS). In fact, hospitals are now fiscally accountable to CMS 
for readmission metrics related to six specific discharge diag-
noses (acute myocardial infarction, heart failure, pneumonia, 
chronic obstructive pulmonary disease, coronary artery bypass 
surgery, and total hip and/or knee arthroplasty). ED visits within 
30 days of discharge that do not result in readmission have not 
been scrutinized to date, but it is becoming clear that such visits 
reflect a significant portion of hospital-centered acute care utili-
zation after inpatient stays and may contribute to potentially 
avoidable healthcare costs.2 It is also known that, in addition to 
burden of illness or injury, patient social determinants of health 
contribute to both postdischarge ED utilization and hospital 
readmission.5 6 8
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Figure 1 Emergency department (ED) visits within 30 days of hospital discharge stratified by Community Need Index (CNI) score.

Table 2 Comorbidities and complications (identified during and 
associated with index hospitalization) by group

All (%)
no utilization
(n=2936) (%)

utilization
(n=309) (%) P value

Comorbidity 
  Smoker 826 (25.5) 733 (25.0) 93 (30.1) 0.049

  Drug abuse 405 (12.5) 346 (11.8) 59 (19.1) <0.001

  Hypertension 339 (10.4) 301 (10.3) 38 (12.3) 0.263

  Psychiatric 308 (9.5) 265 (9.0) 43 (13.9) 0.005

  Obesity 265 (8.2) 236 (8.0) 29 (9.4) 0.418

  Diabetes 170 (5.2) 152 (5.2) 18 (5.8) 0.627

  Respiratory disease 157 (4.8) 137 (4.7) 20 (6.5) 0.159

  Alcoholism 156 (4.8) 128 (4.4) 28 (9.1) <0.001

  Other 424 (13.1) 363 (12.4) 61 (19.7) <0.001

Complication 

  Pneumonia 59 (1.8) 44 (1.5) 15 (4.9) <0.001

  Urinary tract infection 19 (0.6) 18 (0.6) 1 (0.3) 0.526

  Deep vein thrombosis 17 (0.5) 14 (0.5) 3 (1.0) 0.253

  Unplanned intubation 14 (0.4) 12 (0.4) 2 (0.6) 0.542

  Surgical site infection 
(superficial)

13 (0.4) 8 (0.3) 5 (1.6) <0.001

  Unplanned return to the 
operating room

13 (0.4) 5 (0.2) 8 (2.6) <0.001

  Pulmonary embolism 12 (0.4) 6 (0.2) 6 (1.9) <0.001

  Decubitus ulcer 10 (0.3) 8 (0.3) 2 (0.6) 0.258

  Surgical site infection 
(deep)

9 (0.3) 5 (0.2) 4 (1.3) <0.001

  Other 101 (3.1) 78 (2.7) 23 (7.4) <0.001

Table 3 Summary of logistic regression models predicting emergency 
department utilization within 30 days of discharge

sample size P value or (95% CI) AuC (95% CI)

Model 1, all data 
  CNI scores 4–5 

(vs. 1–3)
2915 <0.001 2.0 (1.4 to 2.9) 0.69 (0.66 to 0.73)

Model 2, private insurance 

  CNI scores 4–5 
(vs. 1–3)

733 0.027 2.1 (1.1 to 4.1) 0.69 (0.62 to 0.76)

Model 3, government 

  CNI scores 4–5 
(vs. 1–3)

1595 0.012 1.9 (1.1 to 3.1) 0.67 (0.64 to 0.72)

Model 4, uninsured 

  CNI scores 4–5 
(vs. 1–3)

587 0.208 1.6 (0.6 to 7.7) 0.77 (0.70 to 0.84)

AUC, area under the curve; CNI, Community Need Index.

In this study, we evaluated the performance of the CNI score, 
an easily obtainable marker of the social determinants of health, 
with respect to its utility for identifying patients at risk for failure 

to transition to the outpatient setting as represented by postdis-
charge ED utilization. Stratification by CNI range demonstrated 
a stepwise increase in the rate of ED visits within 30 days of 
hospital discharge associated with increasing CNI score. With 
adjustment for variables related to patient characteristics and 
hospital course, CNI score of 4 or more was associated with 
increased risk of postdischarge ED utilization. The effect sizes 
reported as Cohen’s d and ORs are small, suggesting the asso-
ciation between CNI score and ED utilization is significant but 
modest. The ability of our model to discriminate between patients 
who will versus will not use the ED in all models is also modest 
as reflected by the area under the curve statistic of less than 0.70. 
As a result, we propose CNI to be used as a general tool indica-
tive of postdischarge ED utilization risk . CNI is easily accessible 
for each patient relative to other socioeconomic markers and 
was observed to have a stronger association with ED utilization 
than Zip code-based income data as described above.
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Figure 2 Emergency department (ED) visits within 30 days of hospital discharge stratified by patient insurance status.

This is the first known examination of CNI utility at the 
patient level, rather than community (for which it was designed), 
and our findings suggest that CNI may be a useful patient-level 
metric to include in discharge planning after hospitalization for 
trauma. A recent study by Hall et al9 described the successful 
implementation of a Trauma Transitional Care Coordination 
program, which led to a significant decrease in 30-day readmis-
sion rates. By identifying patients with specific medically related, 
injury-related, and social risk factors, it followed a model 
of well-established programs employed for chronic medical 
conditions. It follows that individual patient CNI score could 
be included as a social risk factor for targeting patients most 
likely to benefit from transitional care coordination resources. 
Determination of a patient’s CNI score during admission can 
be done quickly, easily, and at no cost via the publicly accessible 
CNI website ( cni. chw- interactive. org). Based on our results, it 
would be reasonable to assign all patients with CNI score of 4 
or more to whatever specific resources are available at the insti-
tutional level for transitional care. At our own institution, we 
are currently exploring how to best allocate the transitional care 
resources that are available, including a transitional care clinic 
and support program for supplying free durable medical equip-
ment, transportation, and logistic support for the transition to 
home from the hospital.

Although prior studies have evaluated readmission after 
hospital discharge among trauma patients, there has been a rela-
tive paucity of reports concerning ED utilization. Ladha et al5 
evaluated ED utilization within 30 days of hospital discharge 
among trauma patients from a single institution over 10 years. 
Of 6675 patients, 13.3% returned to the ED within 30 days 
of discharge from the hospital. They observed that uninsured 
patients (OR=1.64) and publicly insured patients (OR=1.60) 
were more likely to visit the ED than those with commercial 
insurance. The authors also observed that residing in a neigh-
borhood with a median household income less than $20 000 
was associated with higher odds of re-presentation (OR=1.77). 
In a similar single-institution, 6-year retrospective study from a 
pediatric trauma center, ED utilization postdischarge within 30 
days was 3.9% of 1863 patients.6 Patients with public insurance 
were almost twice as likely to return compared with those with 
private insurance (OR=1.92); however, no significant associa-
tion was observed for the uninsured. Income by Zip code was 
also associated with the risk of a return visit, with patients in 

neighborhoods at less than the 50th percentile of income being 
twice as likely to return to the ED (OR=2.15). In the present 
study, the association with socioeconomic status by Zip code 
and ED utilization was also evident, as the CNI score reflects 
neighborhood economics. The relationship between insurance 
status and ED utilization, however, is not consistent across the 
two prior studies and the current study. It is likely that this is, in 
part, a result of differences in uninsured prevalence across the 
studies. In the study by Ladha et al5, the uninsured represented 
the majority of patients (68.5%). In the pediatric study by Ruttan 
et al6 and the current study, the uninsured were in the minority 
(11.1% and 19.0%, respectively).

Limitations of the current study include that CNI was devel-
oped to index healthcare disparities across communities as repre-
sented by Zip code. CNI does not reflect the inherent variability 
concerning barriers to care within a Zip code, and in particular 
may not accurately reflect the specific resources available to 
the individual patient irrespective of their Zip code-based CNI 
score. Nonetheless, prior studies have demonstrated that socio-
economic status as determined by median income per Zip code 
is associated with outcome, and it would therefore be expected 
that CNI, as a marker of socioeconomic status, would behave 
similarly.5 6 10 An additional limitation is that postdischarge ED 
utilization was only captured for patients who returned to our 
trauma center’s ED. It is presumable that a number of patients 
visited the ED at other hospitals. Despite this limitation, there 
were still a significant number of patients (309) who presented 
to the ED at our trauma center after discharge. It is notable that 
Malhotra et al11, in a study of close postdischarge follow-up 
from the trauma service, found that 75% of the patients in 
their sample who visited the ED after discharge did so at the 
hospital from which they were discharged.11 Lastly, it was not 
possible to accurately discern from chart review whether or not 
each ED visit was potentially avoidable. Although the majority 
of patients were not readmitted, this does not necessarily imply 
that the patients discharged home from the ED all could have 
been managed elsewhere, such as the clinic. It is presumable, 
however, that a number of these patient visits could have been 
avoided with better transitional care planning.
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ConCLusIon
In this study, we identified that CNI score is associated with 
postdischarge ED utilization among trauma patients. Specifi-
cally, patients with CNI score ≥4 have approximately twice the 
odds of a postdischarge ED visit in comparison with CNI score 
<4. The CNI incorporates five domains that may affect access 
to healthcare within a community: income, culture/language, 
education, housing status, and insurance coverage. An individual 
patient’s CNI score is easily accessible; the CNI score for every 
Zip code is freely available via the internet. Although the CNI 
was intended for application at the community level, rather than 
at the individual level, it appears to have applicability to indi-
vidual patient care. Whether or not targeted individual attention 
according to patient CNI score will translate to a more successful 
transition to the outpatient setting remains to be determined.
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