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Abstract
Abdominal pain frequently leads to emergency department (ED) visits, with non-specific
abdominal pain (NSAP) being a common diagnosis. Patients with severe mental illness
(SMI) face higher risks due to atypical disease presentations and elevated comorbidity
rates. Studies show that patients with both SMI and NSAP have increased ED revisit
rates and delayed diagnoses. This study examines ED management, unscheduled ED
revisit rates, and short-term adverse outcomes in patients with both SMI and NSAP using
data from the Chang Gung Research Database from 01 January 2007, to 31 December
2017. Diagnoses were confirmed through the International Classification of Diseases
(ICD) codes and medical records, with a 1:3 matching ratio for the non-SMI group using
aGreedy algorithm. The outcomes assessedwere EDmanagement, 72-hour unscheduled
ED revisits, and 7-day adverse events. From seven hospitals, 233,671 patients were
initially included over 11 years; 98,722 were excluded, leaving 134,949 for analysis.
The SMI group showed higher comorbidity rates, more frequent 72-hour unscheduled
ED revisits, and greater use of analgesics but were less likely to receive laboratory
tests or CT scans. Non-SMI patients were more likely to be admitted to the hospital
and receive invasive procedures within 7 days after index discharge. There were no
significant differences in intensive care unit (ICU) admissions, abdominal surgery, or in-
hospital mortality between the groups. This study indicates that while patients with SMI
and NSAP have higher 72-hour ED revisit rates, they do not experience higher short-
term adverse outcomes. Although NSAP is generally safe for all patients, the higher
unscheduled revisit rate highlights the need for tailored healthcare interventions to reduce
health disparities in this vulnerable group. Future efforts should focus on strategies to
improve healthcare for individuals with SMI and NSAP.
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1. Introduction

Abdominal pain is one of themost common reasons for patients
to visit the emergency department (ED), accounting for 10–
16% of all ED visits [1, 2]. Despite advancements in diagnostic
modalities, non-specific abdominal pain (NSAP) remains a
major discharge diagnosis, accounting for 23.8%–50.3% of ED
patients with a chief complaint of acute abdominal pain, and
this has not changed over recent decades [3, 4]. Although a
definitive diagnosis has not yet been made, NSAP is generally
considered safe and self-limiting. Approximately 88% of pa-
tients experience symptom improvement or become symptom-
free within two weeks of presentation [5]. However, some
patients with NSAP may have life-threatening etiologies that
require hospitalization, and in some cases, invasive or surgical

intervention. Factors that make a timely diagnosis difficult
may be the natural history of the disease, misdiagnosis by
health providers, or atypical presentations in certain popula-
tions [6].
Patients with severe mental illness (SMI) are considered

vulnerable due to several factors that include higher rates
of comorbidities, poorer socioeconomic support, and atypical
disease presentation of their illness [7–9]. Patients with major
depressive disorder had higher ED revisit rates when diag-
nosed with NSAP [10]. Case reports have also documented
delayed diagnosis and adverse outcomes in patients with SMI
and NSAP who presented to the ED [11–13]. However, the
association of SMI with NSAP, ED management and short-
term adverse outcomes remains unknown.
The aim of this study was to evaluate ED management,
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72-hour unscheduled ED revisit rate, and short-term adverse
outcomes of patients with SMI who presented to the ED with
a discharge diagnosis of NSAP.

2. Methods

2.1 Data source
This is a retrospective and multicenter database study. We
extracted data from the Chang Gung Research Database
(CGRD), the largest collection of electronic medical records
(EMR) from multiple institutions in Taiwan. The CGRD
contains EMR data from the Chang Gung Memorial Hospitals
(CGMH), which includes two medical centers, two regional
hospitals, and three district hospitals located across northern to
southern Taiwan. The CGMH has a bed capacity of >10,000
and admits more than one million patients annually. In
2015, CGMH received >500,000 ED visits, and the hospital
received approximately 12% of the annual National Health
Insurance budget in Taiwan [14]. The CGRD is structured
to include clinical, epidemiological, laboratory, nursing and
disease categories as well as cancer registry data for inpatients,
outpatients, and emergency patients. Data on the patients’
current and previous health conditions were collected. The
International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-9-CM) codes before 2016 and
the International Classification of Diseases, Ninth Revision,
Clinical Modification (ICD-10-CM) codes have been used
since then [15, 16].

2.2 Study population
Participants were selected from the CGRD data between 01
January 2007 and 31 December 2017. NSAP was confirmed
based on the major diagnostic ICD codes in the ED discharge
medical records. Patients with ICD-9-CM codes 789 and ICD-
10-CM codes R10 for their major diagnoses were enrolled.
SMI was defined as a diagnosis of schizophrenia, bipolar
disorder, or major depressive disorder. The diagnosis of SMI
was made by a psychiatrist at least once before the diagnosis
of NSAP in the ED. Patients who were under 18 years of
age, transferred from other health facilities, died in the ED,
admitted to the hospital, discharged against medical advice,
escaped from the ED, had trauma, had more than four visits to
the ED with NSAP in the past year, or had incomplete medical
records were excluded from the study. The relevant ICD codes
for NSAP and SMI are listed in Table 1.

2.3 Study outcomes and covariates
Patients with CGRD who were discharged from the ED with
a major NSAP diagnosis were identified. Outcomes were
72-hour unscheduled ED revisit and short-term adverse out-
comes, including ward admission, ICU admission, abdomi-
nal operation, abdominal invasive procedure and in-hospital
mortality within seven days after ED discharge. We defined
per ED visit with the discharge diagnosis of NSAP as an
index visit. Abdominally invasive procedures include CT or
ultrasound-guided drainage of the abdominal or pelvic cavity.
Data on abdominal operations, invasive procedures and ED

expenditures were extracted from the national health insurance
declaration data. In-hospital mortality was defined as mor-
tality due to any etiology during hospitalization. Covariates
included demographic data and comorbidities. The Charlson
Comorbidity Index (CCI) and ED management were evalu-
ated. The CCI is calculated based on the sum of weighted
diagnoses, including several comorbidities. We determined
the CCI score of patients based on the presence of two or
more outpatient department visits with the same diagnosis
within 1 year. CCI scores were categorized into three grades:
mild, with CCI scores of 1–2; moderate, with CCI scores of
3–4; and severe, with CCI scores ≥5 [17, 18]. Index ED
management includes analgesic prescription (opioid and non-
opioid), laboratory tests, abdominal ultrasound, abdominal or
pelvic CT, and endoscopic studies. ED stay duration and
expenditure were also extracted from the EMR.

2.4 Statistical analysis
Continuous variables are presented as mean (SD), and cat-
egorical variables are presented as count (%). Due to the
large difference in patient numbers between the two groups,
we employed a matched case-control study design. Specif-
ically, the non-SMI patient group was matched at a ratio of
1:3 using a Greedy algorithm [19]. Age (±5 years), gender
and CCI category were included as variables in the matching
process. Continuous variables were compared between the two
independent groups using Student’s t-test, while categorical
variables were compared using the chi-square test. Statisti-
cal analyses were performed using SAS software version 9.4
(SAS Institute, Cary, NC, USA). Statistical significance was
set at p < 0.05. This study was conducted in accordance
with Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guidelines [20].

3. Results

A total of 233,671 patients from seven hospitals were recruited
over an 11-year period. Among them, 98,722 were excluded
based on the criteria, leaving 134,949 patients for the anal-
ysis. The recruitment flowchart is shown in Fig. 1. The
mean age of the participants was 47.68 ± 18.70 (years), and
58.95% were females. In the SMI group, 68.41%, 10.77%
and 20.82% of patients had depression, schizophrenia, bipolar
disorder, respectively. When the patient demographics and
medical histories of SMI and non-SMI groups were compared,
we found that patients in the SMI group were older (52.13
vs. 47.51 years, p < 0.001) and had a higher percentage
of females (66.62 vs. 58.65%, p < 0.001). Comorbidities
including cardiovascular disease (28.47 vs. 12.45%, p <

0.001), cerebrovascular disease (37.53 vs. 13.88%, p< 0.001),
pulmonary disease (50.56 vs. 31.04%, p< 0.001), liver disease
(52.32 vs. 29.24%, p < 0.001), diabetes mellitus (36.01 vs.
18.36%, p < 0.001), renal disease (30.87 vs. 19.93%, p <

0.001), and malignancy (23.01 vs. 15.65%, p < 0.001) had a
higher prevalence in the SMI group than in the non-SMI group;
therefore, the SMI group had a higher percentage of patients
withmoderate-to-severe CCI (p< 0.001). After matchingwith
age, gender and CCI, comorbidities including cardiovascular
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TABLE 1. ICD codes for inclusion criteria.
ICD-9-CM code ICD-10-CM code

NSAPa

Leading by 789 Leading by R10
SMIb

Depression 296.20–26; 296.30–36; 296.82; 298.0 F32.0–5; F32.9; F33.0–4; F33.9; F32.8
Schizophrenia 295; 297; 298.3–4; 298.9 F20.0–3; F20.5; F20.8–9; F25.0–1; F25.8–9; F22–24; F28–29
Bipolar disorder 296.00–16; 296.40–81; 296.89–99; 298.1 F30.1–4; F30.8–9; F31.0–9; F28

aNSAP, non-specific abdominal pain. bSMI, severemental illness. ICD, The International Classification of Diseases; CM, Clinical
Modification.

FIGURE 1. Flow chart of participants in the study. aED, emergency department. bNSAP, non-specific abdominal pain.
cCGRD, Chang Gung Research Database. dSMI, severe mental illness. eCCI, Charlson Comorbidity Index.
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disease (28.47 vs. 20.95%, p< 0.001), cerebrovascular disease
(37.53 vs. 22.00%, p < 0.001), pulmonary disease (50.56
vs. 35.90%, p < 0.001), liver disease (52.32 vs. 40.67%,
p < 0.001), and diabetes mellitus (36.01 vs. 29.78%, p <

0.001) still showed a higher prevalence in the SMI group, while
malignancy showed a higher prevalence in the non-SMI group
(23.01 vs. 30.79%, p < 0.001). The results are summarized in
Table 2.
Further analysis of thematched groups revealed that patients

in the SMI group had a higher rate of receiving analgesics
(66.78 vs. 61.39%, p < 0.001) than those in the non-SMI
group, but were less likely to undergo laboratory test (68.67 vs.
70.90%, p = 0.003) and CT scans (9.95 vs. 11.38%, p = 0.006),
resulting in lower ED expenditures (3408.66 vs. 3364.44 Tai-
wan dollar, p =0.005). A higher rate of 72-hour unscheduled
ED revisit rate (6.34 vs. 4.33%, p< 0.001) was observed in the
SMI group than in the non-SMI group. A higher rate of ward
admission (0.70 vs. 1.09%, p = 0.020) and abdominal invasive
procedures (0.08 vs. 0.55%, p< 0.001) within seven days after
the index ED discharge was found in the non-SMI group. No
significant differences in ICU admission, abdominal operation,
or in-hospital mortality were observed within seven days after
the index ED discharge between the two groups. The results
are summarized in Table 3.

4. Discussion

This is the first study to investigate ED management, 72-hour
unscheduled ED revisit rate, and short-term adverse outcomes
in patients with SMI who visited the ED with a discharge
diagnosis of NSAP. The findings revealed a higher 72-hour
unscheduled ED revisit rate in the SMI group, but no poorer
short-term outcomes, such as ward admission, ICU admis-
sion, surgery or invasive procedures within seven days, or in-
hospital mortality in this population. Higher rates of ward
admission and surgery or invasive procedures within seven
days after index ED discharge were found in the non-SMI
group.
Digestive system diseases are the most common diagnostic

category leading to unscheduled ED revisits, which may be
attributed to various differential diagnoses and diverse clinical
presentations [21, 22]. Meltzer et al. [10] reported that major
depressive disorder is associated with an increased risk of ED
revisits in patients with NSAP. Our results are consistent with
those of previous studies and provide further evidence that not
only patients withmajor depressive disorder but also thosewith
SMI who present to the ED with NSAP are at increased risk of
subsequent 72-hour unscheduled ED revisits. This relationship
may be explained by disease and healthcare system factors.
Functional gastrointestinal disorders (FGID) are characterized
by gastrointestinal symptoms without a demonstrable etiology
and have been shown to be highly associated with SMI and
ED use [23–26]. However, the diagnosis of FGID is primarily
based on criteria that require a stepwise exclusion, making
it difficult to diagnose in an ED setting [27]. In addition,
the ED plays a crucial role in the healthcare system, espe-
cially for the underserved vulnerable population whomay have
limited access to other healthcare services, such as outpatient
departments. In particular, patients with SMI are less likely

to have access to established healthcare services and have a
higher rate of ED utilization [28, 29]. The higher prevalence of
FGID and increased ED utilization among patients with SMI
may be important factors contributing to the higher 72-hour
unscheduled ED revisit rate in this group.
Although patients with NSAP and SMI have a higher 72-

hour unscheduled ED revisit rate, no apparent short-term ad-
verse outcomes, including ward admission, ICU admission,
surgery or invasive procedures within seven days, and in-
hospital mortality were noted. Patients received fewer lab-
oratory and CT studies during the index ED visit, resulting
in a lower total ED expenditure. Despite this, no apparent
adverse short-term outcomes were associated with the reduced
testing and lower costs. NSAP is generally considered a
benign diagnosis in the ED, and a 2020 study found that
only 0.7% of revisiting patients with a previous discharge
diagnosis of NSAP required hospitalization, and only 0.06%
needed immediate surgery [30]. Comparing with previous
study, our study revealed higher hospitalization rates of 1.1%
and 0.37%, respectively, in patients who underwent abdominal
surgery. The differences in rates may be attributed to differ-
ent healthcare and insurance systems as well as the different
definitions used in the studies [31]. For instance, our current
study defined any abdominal operation within the acute phase,
whereas Saaristo et al. [30] defined abdominal surgery only in
urgent conditions (e.g., acute mesenteric ischemia and bowel
perforation). However, despite these differences, our study
concurs with previous studies demonstrating that NSAP is a
safe diagnosis in current clinical practice in the ED, both in
the overall population and in patients with SMI, given its low
short-term adverse outcomes.
Although a higher rate of 72-hour unscheduled ED revisits

did not contribute to higher short-term adverse outcomes in
patients with SMI and NSAP, this may reflect inadequate ED
management. The 72-hour unscheduled ED revisit rate is
considered a healthcare quality indicator, as unscheduled ED
revisits are associated with ED crowding, higher healthcare
expenditure, and poorer medical experiences [32, 33]. Pre-
vious studies have also revealed that mental illness is a risk
factor for unscheduled ED revisits and have attributed this to
unclear discharge instructions, inefficient discharge systems,
and inadequate post-ED follow-ups [34–37]. To address this
issue, various strategies such as multidisciplinary approaches,
integrated discharge systems, and post-ED care programs have
been found to be effective in reducing unscheduled ED revisits
[38, 39]. Reducing unscheduled ED revisits may have a
particularly profound effect on vulnerable patient populations
with frequent ED visits, and further improve healthcare equity
[40, 41].

5. Limitations

This study has some limitations. First, although the CGRD
is one of the largest databases in Taiwan, it is not sufficiently
comprehensive to include all patients with SMI diagnoses from
other health facilities. Data related to 72-hour unscheduled ED
revisits, hospitalizations, operations or invasive procedures,
and mortality may be missed if they occur at other healthcare
institutions. Second, no consensus is available on the defini-
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TABLE 2. Patient characteristics for overall, non-matched, and matched groups.

Variable Overall
(N = 134,949) Non-matched Matched by age, gender and CCI (1:3)

SMIa
(N = 4985)

Non-SMI
(N =

129,964)
p value SMI

(N = 4985)
Non-SMI

(N = 15,003) p value

Age (yr) 47.68 ± 18.70 52.13± 17.11 47.51 ± 18.74 <0.001* 52.13± 17.11 52.10± 17.11 0.928

Female 79,551 (58.95) 3321 (66.62) 76,230 (58.65) <0.001* 3321 (66.62) 9991 (66.59) 0.986

Categories of SMI

Depression 3410 (2.52) 3410 (68.41) - - 3410 (68.41) - -

Schizophrenia 537 (0.40) 537 (10.77) - - 537 (10.77) - -

Bipolar
disorder

1038 (0.77) 1038 (20.82) - - 1038 (20.82) - -

Comorbidities

Cardiovascular
disease

17,603 (13.04) 1419 (28.47) 16,184 (12.45) <0.001* 1419 (28.47) 3143 (20.95) <0.001*

Cerebrovascular
disease

19,910 (14.75) 1871 (37.53) 18,039 (13.88) <0.001* 1871 (37.53) 3301 (22.00) <0.001*

Pulmonary dis-
ease

29,716 (32.02) 2339 (50.56) 27,377 (31.04) <0.001* 2339 (50.56) 4520 (35.90) <0.001*

Liver disease 40,603 (30.09) 2608 (52.32) 37,995 (29.24) <0.001* 2608 (52.32) 6102 (40.67) <0.001*

Diabetes melli-
tus

25,655 (19.01) 1795 (36.01) 23,860 (18.36) <0.001* 1795 (36.01) 4468 (29.78) <0.001*

Renal disease 19,001 (20.47) 1428 (30.87) 17,573 (19.93) <0.001* 1428 (30.87) 3689 (29.30) 0.048

Malignancy 21,492 (15.93) 1147 (23.01) 20,345 (15.65) <0.001* 1147 (23.01) 4620 (30.79) <0.001*

AIDSb 43 (0.05) 4 (0.09) 39 (0.04) 0.165 4 (0.09) 6 (0.05) 0.269

CCIc1–2 80,644 (59.76) 1570 (31.49) 79,074 (60.84) <0.001* 1570 (31.49) 4746 (31.63) 0.869

CCI 3–4 16,940 (12.55) 992 (19.90) 15,948 (12.27) <0.001* 992 (19.90) 2982 (19.88) 0.987

CCI ≥5 37,365 (27.69) 2423 (48.61) 34,942 (26.89) <0.001* 2423 (48.61) 7275 (48.49) 0.901

Count data are expressed as number (percentage) and continuous values are expressed as mean ± SD.
aSMI, severe mental illness. bAIDS, acquired immunodeficiency syndrome. cCCI, Charlson Comorbidity Index.
*p < 0.05.

tion of NSAP, which may vary depending on the healthcare
system. Therefore, caution should be exercised when gen-
eralizing the results of this study before performing further
external validation. Third, although we defined NSAP using a
major diagnostic ICD code, patients with a definite diagnosis
but without an appropriate ICD code may still have been
enrolled, and misclassification bias was unavoidable. Fourth,
the medication profile is a crucial component in reflecting the
condition of patient with SMI. Unfortunately, because of the
database limitations, we could not access this information.
Fifth, because of the restricted database duration, the long-
term outcomes of patients could not be well established in
this study. Further prospective studies that focus on well-
defined populations with longer follow-up periods can provide
valuable insights into this specific population and help improve

healthcare equity among vulnerable groups.

6. Conclusions

Our study demonstrated a higher 72-hour unscheduled ED
revisit rate but not poorer short-term outcomes in patients with
SMI and a previous ED discharge diagnosis of NSAP. Since
poor short-term outcomes are rare, NSAP is considered safe
in current clinical practice in the ED for both the general
population and patients with SMI. However, a higher rate of
unscheduled ED revisits indicates suboptimal healthcare, high-
lighting the need for further investigations and interventions to
eliminate health disparities among this vulnerable group.



45

TABLE 3. ED management, 72-hour unscheduled ED revisit, and short-term adverse outcomes for matched groups.

Variable Overall
(N = 19,988)

SMIa patient with NSAPb
(N = 4985)

Non-SMI patient with NSAP
(N = 15,003) p value

Age (year) 52.11 (17.11) 52.13 (17.11) 52.10 (17.11) 0.928

Female 13,312 (66.60) 3321 (66.62) 9991 (66.59) 0.986

Index EDc management

Analgesics 12,540 (62.74) 3329 (66.78) 9211 (61.39) <0.001*

Non-opioid analgesics 8727 (43.66) 2804 (56.25) 8457 (56.37) 0.895

Opioid analgesics 11,261 (56.34) 2181 (43.75) 6546 (43.63) 0.895

Laboratory test 14,060 (70.34) 3423 (68.67) 10,637 (70.90) 0.003*

Abdominal ultrasound 670 (3.35) 152 (3.05) 518 (3.45) 0.185

CTd scan 2204 (11.03) 496 (9.95) 1708 (11.38) 0.006*

Endoscopy 46 (0.23) 11 (0.22) 35 (0.23) 1.000

ED stay time (min) 309.50 (1026.29) 311.04 (783.52) 308.99 (1095.13) 0.885

Index ED expenditures
(TWDe)

3317.71
(3378.51)

3177.31 (3408.66) 3375.92 (3364.44) 0.005*

72-hour unscheduled ED
revisit

965 (4.83) 316 (6.34) 649 (4.33) <0.001*

7-day adverse outcomes

Ward admission 199 (1.00) 35 (0.70) 164 (1.09) 0.020*

ICUf admission 21 (0.11) 2 (0.04) 19 (0.13) 0.167

Abdominal operation 73 (0.37) 14 (0.28) 59 (0.39) 0.315

Abdominal invasive pro-
cedure

86 (0.43) 4 (0.08) 82 (0.55) <0.001*

In hospital mortality 6 (0.03) 1 (0.02) 5 (0.03) 0.821

Count data are expressed as number (percentage) and continuous values are expressed as mean ± SD.
aSMI, severe mental illness. bNSAP, non-specific abdominal pain. cED, emergency department. dCT, computed tomography.
eTWD, Taiwan dollar. f ICU, intensive care unit.
*p < 0.05.
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