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Abstract
Object This study analyses inappropriate use of emergency department (ED) services
among type 2 diabetics under an evidence-based management programme.
Methods Using 1999-2006 databases of Louisiana Health Care Services Division (HCSD)
eight public hospitals ED visits among the uninsured and other patients in Louisiana, we
termed urgent ED visits appropriate and less-urgent visits inappropriate. Eliminating
weekend ED visits, 17 458 urgent and 22 395 less-urgent visits by 8596 patients were
analysed, using generalized estimating equation methods.
Results Caucasians were 0.82 times (95% CI: 0.751–0.889) less likely to use the ED
inappropriately compared with African Americans. Patients with commercial insurance,
Medicaid and Medicare used the ED more inappropriately than uninsured, with odds ratios
of 1.28, 1.32 and 1.28, respectively. Patients hospitalized the prior year were 0.84 times
(95% CI: 1.08–1.31) less likely for inappropriate. Patients in larger hospitals used the ED
more inappropriately, with an odds ratio of 1.44 (95% CI: 1.32–1.56).
Conclusions The study suggests that inappropriate use of the ED among diabetic patients
in an evidence-based management programme is more likely to occur among African
American, patients with insurance coverage and those seeking care in larger hospitals.
Reinforcing the regular use of clinic services for diabetes management, providing clinic
access in off-hours, and engaging the health plans in providing incentives for more appro-
priate use of the ED might reduce inappropriate ED visits. Notably, uninsured patients with
diabetes from HCSD were more efficient users of the ED.

Introduction
From the health services research perspective, most agree that
primary care provided in the doctor’s office costs less, and emer-
gency department (ED) services and hospital admissions are more
expensive. The inappropriate use of health services such as non-
emergent ED care not only waste more resources, but also cause
delivery systems like hospitals to operate inefficiently [1,2].

According to the Centers for Disease Control and Prevention,
there are 23.6 million Americans suffering from diabetes and
diabetes-related co-morbidities, with annual costs totaling $174
billion [3,4]. Patients may live with diabetes for a prolonged period
while maintaining their quality of life by altering their lifestyle

[5–8]. Findings from other studies conclude that type 2 diabetes is
both preventable and controllable [9,10].

Louisiana State University (LSU) Health Care Services Divi-
sion (HCSD) is a major provider for the low-income population,
financed by the state in Louisiana. LSU HCSD launched several
evidence-based management programmes to improve patient care
effectiveness and efficiency. Those programmes, including diabe-
tes, CHF, HIV and asthma, provide data for system-level analysis
of measures, and enable comparison of performance and outcome
indicators across facilities. In the diabetes evidence-based pro-
gramme, the providers followed the evidence-based guidelines
with actionable patient goals in providing education, medication
support and clinical support.
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With the overcrowding situation existing in the ED [11,12],
patients with less-urgent conditions who can seek the primary care
instead wait in the ED and increase the risk of contagious disease.
From the perspective of the evidence-based management pro-
gramme, most diabetes patients not in serious condition should
avoid using the ED services for less-urgent care not only because
the total cost is higher in the ED but also because they have no
guarantee of appropriate quality services. Finally, inappropriate
use of the ED wastes finite resources [13–15].

The main objective of this study is to determine what predictors
are associated with the inappropriate use of ED services among
type 2 diabetes patients being seen in an evidence-based manage-
ment programme operated through state run clinics. Results from
this investigation can provide important information to develop
feasible strategies to manage and reduce less-urgent ED visits
among type 2 diabetics to alleviate the overcrowded ED and to
convince patients using service wisely for quality issues and
saving money.

Methods

Study design

This study is a longitudinal, retrospective analysis of ED visits
from 1999 to 2006 of patients being managed in HCSD clinics. We
only focus on type 2 diabetes patients. Determinants of ED use
include age, gender, race, health insurance plan, Charlson co-
morbidity index (CCI), laboratory results, clinic visit adherence
rate, years in the evidence-based programme, prior experience of
hospitalization and hospital facility size.

Study setting and population

The primary data source was the Disease Management Evaluation
Database (DMED) at LSU HCSD that was created to monitor
patients enrolled in several evidence-based management initia-
tives. The DMED included every patient visit consisting of demo-
graphic and clinical data elements from 1998. The study
population of patients was derived from all 89 567 LSU HCSD
diabetes patients (with the diagnosis code ICD-9: 250.xx). After
excluding patients with type 1 diabetes and other types of diabet-
ics, patients with only one ED visit, prisoners and some cases with
data errors, the resulting data set contained 30 097 type 2 diabetes
(ICD-9: 250.x0 and 250.x2) patients with two or more ED visits in
the study period.

Type 2 diabetes patients (n = 30 097) consisted of three groups:
6.5% that only used ED services; 8.8% who only used the HSCD
clinics; and 84.6% of patients (n = 25 475) who used both the
HCSD clinics and the ED sites of care. This study focused only on
the last group (ED group). Within the ED group, we eliminated an
additional 10 176 patients who received some type of care in 1998
because we did not know when their diabetes treatment had been
initiated. Therefore, only the 8596 patients whose first records
appeared in 1999 were retained for the study. Table 1 illustrates the
entire procedure to select patients in this study.

Study protocol

From the 8596 patients in the ED group, we identified a total of
60 189 ED visits from 1999–2006. Two experts who in charge of
the department of medical records and over 10-year experience
with the certification of ICD-9 used ICD-9 codes to classify ED
visits as urgent or less-urgent and the less-urgent ED visits were
coded only when both experts agreed that the visit belonged in the
less-urgent ED category (n = 28 554). The remaining ED visits
were coded as urgent ED visits. Furthermore, ED visits that
occurred before the patient’s first diabetes-related visits (chief
complaint diagnosis codes, ICD-9: 250–250.93) were excluded as
well as ED visits that occurred on weekends because the clinic
would not be open. Thus, there were 39 843 ED visits including
17 458 urgent and 22 395 less-urgent visits after the first diabetes-
related visit occurring on weekdays in the data set.

Measurements

Type 2 diabetic patient ED visits classified by ICD-9 codes as
urgent visits were considered appropriate visits and less-urgent
visit were considered inappropriate ED visits. Ten independent
variables were used in the analyses to predict inappropriate use of
the ED including patient age, health insurance (Medicare, Medic-
aid, commercial insurance and the uninsured), duration in the
diabetes evidence-based programme and facility size where ser-
vices were received. Patients sought care in the ED of one of eight
facilities operated by the HCSD. For the analysis, facilities were
classified into large vs. small based on the number of beds (over
100 or below 100 beds). Other variables included the CCI; main-
tenance of an optimal A1c rate over the past 12 months based on
laboratory test results (A1c optimal rate); 12 months adherence to
clinic schedules (adherence rate); and hospitalization during the
prior year (hospitalization – yes/no).

Table 1 The procedures of sample population selection

Patient numbers Reasons

85 967 – 3 529 = 82 438 Minus prisoners
82 438 – 1 791 = 80 647 Minus diagnosis code not from 250 to 250.93

– 24 048 = 56 599 Minus only one visit record (ED or clinic)
– 26 498 = 30 101 Minus other type diabetes (only keep type 2)
– 4 = 30 097 Minus coding errors

30 097 – 1 972
2 650

= 28 125
25 475

Minus patients who only use ED
Minus patients who only use clinics

25 475 – 16 879 = 8 596 Minus patients who did not begin care in 1999

ED, emergency department.
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Patients with a range of co-morbid conditions had each condi-
tion assigned a score from 1, 2, 3 and 6 which was based on
Charlson’s study [16] and the higher final score means more or
more severe co-morbidities. Then, we summed each patient’s
scores and assigned a total score to represent his or her co-morbid
conditions as CCI. In addition, the observed A1c test results were
grouped into three levels (<7% optimal, 7–9% intermediate and
�9% high) to calculate the A1c optimal rate (% optimal). The
index came from the equation as the following [Soptimal
level/(Soptimal level + Sborderline level + Shigh level) in past
12 months].

Adherence to annual patient diabetes-related clinic visit sched-
ules based on American Diabetes Association recommenda-
tions[17] was classified into three levels: none (1 point), midpoint
(2 points) and high (3 points). For instance, the patient who did not
have any diabetes-related clinic visits within the past 12 months
got 1 point; patients with one or two visits and where the time
between the first and second visit was less than 6 months got 2
points; patients with at least two visits where one of the visit
periods was longer than 6 months received 3 points.

Data analysis

All data were analysed using sas 9.12 (SAS Institute, Cary, NC,
USA). First, we observed the distribution of predicators by com-
paring urgent and less-urgent groups from every ED visit, to
leading to the central idea that differences existed among different
ED situations. Then, we estimated uni-variable models to assess
unadjusted variable effects. Generalized estimating equation
regression methods for binary outcomes were used to determine
the likelihood and which variables were associated with less-
urgent ED visits which were time-dependent variables and
repeated measures on the same case during 1999 to 2006.

Although some variables may not be statistically significant from
uni-variable models, we still use the whole model including every
variable to exam which variables remain after adjusting with other
variables.

The regression model identifies those factors that can be altered
to reduce the unnecessary use of the ED by diabetic patients. We
also checked the correlation matrixes and examined the multicol-
linearity (VIF) to investigate the relationships among independent
variables. From the above outcomes, those situations are not
serious. Finally, we ran the model with all variables simulta-
neously to assess the adjusted variable effects on less-urgent (inap-
propriate) ED visits.

Results
The majority of patients in the study were female (59.3%) and
African American (54%). The average patient age was 51.5 years,
and the average duration in the DMP programme was 2.8 years.
Table 2 displays the distributions of predictors by classification of
the ED visit. As the HCSD provides care to uninsured citizens of
Louisiana, it was expected that uninsured patients comprised the
majority of those seeking care (68–72%). Most ED patient visits
were not associated with a patient having a serious co-morbid
condition (CCI = 0). Moreover, patients with a higher CCI meant
they had more serious co-morbidity conditions. Patients present-
ing with a CCI over 4 (4+) made up a higher proportion of urgent
ED visits than of less-urgent ED visits (1.61% vs. 1.24%). Patients
had difficulty maintaining a normal A1c rate over the past
12 months whether or not they used the ED appropriately. In both
groups of patient visits, A1c levels were not over 0.5 (0.35 and
0.33, respectively) which meant, that patients did not control their
diabetes situation well regardless of ED use. Among those seeking
urgent ED visits, a higher proportion of patients were hospitalized

Table 2 The characteristic of predictors by ED
use

Source
Urgent ED (n = 17 548) Less-urgent ED (n = 22 395)
Frequency (%) Frequency (%)

Health plan
Commercial 1 450 (8.26%) 2 226 (9.94%)
Medicaid 1 824 (10.39%) 2 607 (11.64%)
Medicare 1 625 (9.26%) 2 275 (10.16%)
Missing 85 (0.48%) 150 (0.67%)
Uninsured 12 564 (71.60%) 15 137 (67.59%)

CCI
0 12 596 (71.78%) 16 738 (74.74%)
1 3 042 (17.34%) 3 723 (16.62%)
2 1 244 (7.09%) 1 310 (5.85%)
3 384 (2.19%) 346 (1.54%)
4+ 282 (1.61%) 278 (1.24%)

A1c normal rate* 0.355 � 0.450 (6 694) 0.332 � 0.444 (8 399)
Clinic adherence* 1.013 � 0.152 (12 452) 1.019 � 0.182 (15 351)
Duration in the prog.* 2.789 � 1.981 (17 548) 2.718 � 1.974 (22 395)
Prior hospitalization 4 071 (23.20%) 4 281 (19.12%)

Facility
Small 8 664 (49.37%) 9 663 (43.15%)
Large 8 884 (50.63%) 12 732 (56.85%)

*Mean � SD.
ED, emergency department.
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during the prior year than among less-urgent ED visits (23.20% vs.
19.12%). Furthermore, patients with less-urgent emergency con-
ditions tended to have access to larger facilities (56.85% vs.
50.63%).

Table 3 provides unadjusted parameter estimates of the effect of
patient characteristics on less-emergent (inappropriate) ED use.
Being Caucasian did not increase the likelihood of less-urgent ED
visits compared with African American (OR = 0.762, 95%, CI:
0.720–0.806). Patients with insurance coverage (Medicaid, Medi-
care and commercial insurance) were more likely to use the ED
for less-urgent care when compared with the uninsured (ORs
were 1.19, 1.15 and 1.25, respectively). Patients with more
co-morbidities (higher CCI) were less likely to use the ED for
less-urgent conditions (OR = 0.943, 95% CI: 0.919–0.967,
P < 0.001).

Patients with a higher A1c optimal rate had better control over
their diabetes. Nonetheless, patients with good control did not
increase the likelihood of less-urgent ED visits (OR = 0.911, 95%
CI: 0.834–0.995, P = 0.0393). Not surprisingly, patients with the
experience of hospitalization in the prior year decreased 0.81 times
(95% CI: 0.766–0.867, P < 0.001) their likelihood of using less-
urgent ED visits. Furthermore, patients using larger facilities were
more likely to seek less-urgent care in the ED (OR = 1.27, 95%
CI: 1.207–1.345, P < 0.001). Finally, patients who stayed in the
evidence-based programme longer marginally decreased the like-
lihood of inappropriate ED visits.

Table 4 presents the estimated parameters after including all
patient characteristics in the model. After adjusting for confound-
ing with other variables, most patient characteristics remained
statistically significant predictors of less-urgent (inappropriate)

ED visit use. Only CCI and maintaining an optimal A1c rate
dropped out. Caucasians were less likely to make less-emergent
ED visits than African American with an odds ratio of 0.817 (95%
CI: 0.751–0.889). Health insurance coverage also increases the
likelihood of less-urgent ED visits. Patients with commercial
insurance, Medicaid and Medicare, with odds ratios of 1.276,
1.324 and 1.283, respectively, are more likely to use the ED inap-
propriately for less-urgent visits than the uninsured. Patients who
stayed in the programme longer decreased the likelihood of less-
urgent ED visits slightly. (OR = 0.978, 95% CI: 0.957–0.999,
P = 0.0409). Furthermore, patients who experienced a hospitaliza-
tion in the prior year were less likely to use less-urgent ED visits
than those who had not in 0.84 times (95% CI: 0.766–0.922,
P = 0.0003). Then, patients being seen in larger facilities were
more likely to seek less-urgent care in ED with an odds ratio of
1.437 (95% CI: 1.321–1.563, P < 0.001). Other predicators had no
statistically significant effects.

Discussion
The goals of the diabetes disease management programme are to
improve quality and reduce costs by educating patients to visit
clinics regularly and to monitor their disease conditions [18]. LSU
HCSD launched the diabetes evidence-based management pro-
gramme adopting most components from DMAA. The successful
diabetes evidence-based programmes are also expected to reduce
ED and hospital utilizations such as total visits, stay days and
costs. From the perspective of clinical professionals at LSU, the
best way to provide type 2 diabetes patients sufficient information

Table 3 Univariate statistics on odds of inap-
propriate use of the ED (less-urgent)

Uni-variable model Exp(b) 95% CI P

Age 0.9991 0.9970–1.0013 0.4323
Gender

Male Reference
Female 0.9457 0.8942–1.0002 0.0518

Race
Black Reference <0.0001
White* 0.7615 0.7197–0.8057
Others 0.9178 0.8076–1.0431

Health plan
Uninsured Reference <0.0001
Medicaid* 1.1887 1.0986–1.2861
Medicare* 1.1541 1.0607–1.2558
Commercial* 1.2529 1.1576–1.3560

CCI* 0.9427 0.9187–0.9673 <0.0001
A1c normal rate* 0.9110 0.8344–0.9946 0.0393
Clinic adherence 1.2163 0.9903–1.4938 0.0561
Duration in the programme* 0.9827 0.9709–0.9947 0.0050
Prior hospitalization* 0.8150 0.7664–0.8667 <0.0001

Facility
Small Reference
Large* 1.2738 1.2066–1.3448 <0.0001

*Significant, P < 0.05.
Estimates from a GEE model that accounts for repeat visits by the same patient.
ED, emergency department; CCI, Charlson co-morbidity index; GEE, generalized estimating
equation.
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is in the primary care clinics instead of the ED. The ED mainly
functions to provide urgent services to avoid severe, more costly
complications.

Another reason we pay more attention in the ED setting is
because, based on health services research, those are extraordinary
situations especially for the less-emergent ED situations that man-
agers in hospitals want to reduce. According to a survey from CDC
in 2005 [19], 13.9% or more ED visits were found to be non-
emergent. With rising ED volumes, studies have found the over-
crowding situations are serious and are increasing expenditures
[11,12]. From previous studies, access to primary care and finan-
cial barriers were the main reasons for frequent use of the ED for
less-urgent problems. In addition to race and gender, most research
studies in emergency medicine find that patients who are elderly,
weak and in severe situations increase the risk of urgent ED visits
and that health insurance coverage, access, income level and
patient behaviour influence the likelihood of non-emergent ED
visits [20,21].

Panel data are used to construct indexes for predicators based on
a past 12-month period with repeat measurements to compare the
likelihood of urgent and less-urgent ED visits. Patients using
the ED in less-urgent situations were considered inappropriate
because not only they may receive proper treatments in the
primary care setting instead, but also the operational costs were
higher in ED settings. The purposes of this study are to explore, in
the ED setting, what variables increase the possibility of inappro-
priate ED usage by type 2 diabetics. Consequently, we can con-
sider manageable plans in less-emergent ED situations to alleviate
the overcrowded ED and reduce total costs, in the long run.

Most of the current study’s results are comparable to those
found in other studies. Thus, we summarize potential patient

characteristics and behaviours to predict increased inappropriate
ED visits among type 2 diabetics and provide some useful
suggestions.

First, patients who were hospitalized during the previous year
were more likely to present to the ED in emergent situations. The
effect of duration in the programme is minimal and produces little
lower likelihood in less-urgent ED visits in the longer duration.
Staying longer in the programme does not increase the risk in
less-urgent ED situation. The reason is because most less-urgent
emergency situations may occur in the patients’ earlier visits while
urgent ED visits happen later after checking the all ED visits
distribution. Aggressive case management to improve patient
adherence to the protocol and enhance communications with
patients, especially during the first year, may thus reduce the
possibility of inappropriate ED visits.

Second, African Americans had a higher likelihood of less-
urgent ED visits than Caucasians. Clearly, African Americans, the
major population in this study, tend to make more non-emergent
ED visits. One possible reason is that they may not access and use
primary care in general and tend to use the ED as the substitute.
Selby et al. [22] found poorly controlled diabetes patients were
younger, more frequently female, African American, with lower
education and income. But the author also mentioned that these
disparities were not fully explained. Further investigation is indi-
cated to discover the barriers facing African American’s in their
use of outpatient clinics for less-urgent conditions, especially as
the uninsured in Louisiana are granted access to care through the
public hospital system. Other factors such as being underinsured,
lack of access to a primary care provider, inconvenient clinic hours
of operation, transportation issues, paid release time from work
and trust also need to be explored further.

Table 4 Multi-variable model estimates of the
probability of using the ED inappropriately for
less-urgent conditions (adjusted for repeat
visits)

The whole model Exp(b) 95% CI P

Age 0.9971 0.9936–1.0006 0.1022
Gender

Male Reference 0.7922
Female 0.9887 0.9085–1.0760

Race
Black Reference <0.0001
White* 0.8170 0.7512–0.8885
Others 0.8240 0.6606–1.0278

Health plan
Uninsured Reference <0.0001
Medicaid* 1.2755 1.1220–1.4500
Medicare* 1.3236 1.1619–1.5078
Commercial* 1.2833 1.0999–1.4972

CCI 0.9839 0.9462–1.0230 0.4146
A1c normal rate 0.9477 0.8675–1.0354 0.2364
Clinic adherence 1.1427 0.8412–1.5522 0.3796
Duration in the programme* 0.9779 0.9572–0.9990 0.0409
Prior hospitalization* 0.8400 0.7656–0.9217 0.0003

Facility
Small Reference <0.0001
Large* 1.4366 1.3206–1.5628

*Significant, P < 0.05.
ED, emergency department; CCI, Charlson co-morbidity index.
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Among the debatable issues in ED research is whether the
uninsured population is the super user of the ED. Newton et al.
[23] found some conventional assumptions not parallel with con-
clusions in studies in ED research. For example, the author found
the widely held assumption that uninsured patients presented with
non-urgent problems was not supported by current data. Several
surveys indicate that the uninsured do not use more ED visits,
while most of the increase in ED visits may be attributed to insured
people [24–26].

In our study, it was the patients with health insurance coverage
that had an increased likelihood of inappropriate ED visits when
compared with the uninsured. The lack of availability of clinic
services in the evening, for example, may contribute to ED use for
non-emergent care among health insurance recipients. Other
studies suggest that access to after-hour services and timely
primary care appointments for patients with health insurance
explain the reduced likelihood of urgent ED visits [27,28]. Our
study did not include weekend visits to the ED; we do not have
information about the time frame of ED visits to demonstrate that
less-urgent ED visits are related to inconvenient time schedules.

Otherwise, health insurance reduces the out of pocket costs of
seeking care in the ED. Even though some studies found that
copays, high levels of cost-sharing or high plan deductibles are
associated with the lower utilization in ED [20,29–31], but not
many studies applied in non-urgent ED visits. Some uninsured
may be held liable for the costs of the ED visit because they are not
considered indigent [32]. Some of them cannot afford the high
price of the ED, thus using the ED only for a serious situation.
Hence, we can enhance primary care services such as arrange-
ments and reminding patients to abate some unnecessary ED visits
and need some comprehensive plans for the uninsured group
which can decrease the possibility of emergent ED visits in the
long term. In addition, insurance companies may consider a
penalty policy for less-urgent ED usage to guide patients to use ED
services more appropriately.

Patients from large facilities had an increased likelihood of
inappropriate ED visits. The reason may be that large facilities are
located more often in urban areas in which transportation is more
convenient [33] than in rural areas, so the large facilities have more
non-emergent ED cases than the small facilities. We may need to
conduct another study to confirm this presumption. Otherwise, the
other factors do not have significant effects.

Limitations

This study used rigid inclusion criteria to select the target study
population and capture the designated cases. However, several
limitations need to be mentioned. First, we used a secondary,
retrospective database for analyses, and some restrictions such as
methods of data collection and the coding system could not be
changed. The second limitation is the behaviour of patients who
went in and out this system of care. Some patients were only in the
evidence-based programme for a short period – less than 1 year –
and left the programme, which may affect the likelihood of ED
visits compared with those who had longer durations of care. The
third limitation is related to the method that we used to define
whether ED visits were less-urgent. The DMED did not link with
triage scores to provide enough information so this study adopted
ICD-9 coding as a definition. We may take some risk that should

compare with triage score to estimate the accuracy. We did not use
financial data in DMED under some restrictions and this is the
reason it was not easy to examine the relationship for financial
barriers and the less-urgent ED usage in this study. The final
limitation is a generalized application restriction. These research
results apply only to the public system of care and may not be
replicable in other organizations or systems of care.

Conclusions
The study suggests that inappropriate use of the ED among dia-
betic patients in an evidence-based management programme is
more likely to occur among African American patients, patients
with insurance coverage and those seeking care in larger hospitals.
Reinforcing the regular use of outpatient clinic services for diabe-
tes management, providing clinic access in off-hours, and engag-
ing the health plans in providing incentives for more appropriate
use of the ED might reduce inappropriate ED visits. Notably,
uninsured patients with diabetes who regularly received care
through the state financed, HCSD clinics were more efficient users
of the ED. The other effects remain to be investigated in future
research.
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