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Background: Yunnan, a southwest highland and newly industrialized region of

China, has an unknown hospitalization burden of inflammatory bowel disease

(IBD). The study was conducted to explore territorial hospitalization burden of

IBD.

Methods: The formatted medical records of patients with IBD were collected

from a territory-wide database in Yunnan Province, China, from 2015 to

2020. General characteristics of the study population were reported using

descriptive statistics. To evaluate the length of stay, hospitalization costs, surgery,

complications, and trends in patients with inflammatory bowel disease. The

logistic regression analysis was established to explore the factors affecting the

hospitalization costs.

Results: A total of 12,174 records from 8192 patients were included. The annual

hospitalization cost of IBD in Yunnan Province increased significantly from

2015 to 2020. From 2015 to 2020, the regional hospitalization burden of IBD

increased, but it represented a decline in cost per hospitalization (r = −0.024,

P = 0.008) and the length of stay (r = −0.098, P < 0.001). Surgery rates for

hospitalized patients with Crohn’s disease (CD) did not decrease (r = −0.002,

P = 0.932), and even increased for patients with ulcerative colitis (UC) (r = 0.03,

P = 0.002). The costs per hospitalization were $ 827.49 (540.11–1295.50)

for UC and $ 1057.03 (644.26–1888.78) for CD. Among the identifiable cost

items during the period, drug costs accounted for the highest proportion,

accounting for 33% and 37.30% in patients with UC and CD, respectively. Surgical

intervention [OR 4.87 (3.75–6.31), P < 0.001], comorbidities [OR 1.72 (1.52–1.94),

P < 0.001], complications [OR 1.53 (1.32–1.78), P < 0.001], and endoscopy [OR

2.06 (1.86–2.28), P < 0.001] were predictor of high hospitalization costs.
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Conclusion: The increasing burden of IBD is noteworthy a newly industrialized

region of China. Interventions targeting surgery, complications, and

comorbidities may be effective means of controlling the increasing

hospitalization costs of IBD in the regions.

KEYWORDS

inflammatory bowel disease, comorbidities, hospitalization costs, ulcerative colitis,
Crohn’s disease

Introduction

Inflammatory bowel disease (IBD), including Crohn’s disease
(CD) and ulcerative colitis (UC), is a chronic, progressive, and
incurable immune-mediated gastrointestinal disorder with
complications and extraintestinal manifestations (1–3). Patients
with IBD are hospitalized for dilemmas such as recurrence,
surgical intervention, complications, or diagnosis. In western
countries, the annual aggregate economic burden of CD
was three times higher than for the general population (4).
Biologics are the fastest-growing segment of the prescription
drug market, drawing on Western experience. The cost burden
is expected to worsen as treatment modalities develop and
biologics are introduced earlier (5). Curative medicine and
advances in diagnostic technology despite allow earlier diagnosis
and longer survival for patients with IBD. As the patients
into adulthood and old age, concurrent comorbidities and
treatment-related adverse events present management challenges
(6, 7). Understanding geographic differences is important to
formulate effective strategies for the prevention and treatment
of IBD (8).

Global data revealed that the incidence of IBD has stabilized
in Western countries, but the overall prevalence is still increasing
due to improved survival and previous high incidence (3). In some
newly industrialized countries, the incidence and prevalence of
IBD is increasing and have not yet peaked (9, 10). To put this
into context, patients with IBD will steadily increase in the near
future. With the emergence of IBD in newly industrialized regions,
it is important to analyze the manifestations and burden of these
populations to coordinate the appropriate management (11).

Consistent with the global trend, patients with IBD are on
the rise in China (6, 12). The few available data on the burden
of IBD in China were mainly concentrated in developed regions
(13, 14). Yunnan Province (47.22 million people in 2020), a
southwest highland and newly industrialized region of China, may
be mimicking the early epidemiological stages of IBD in the west.
Studies prior to 2014 have reveal that the incidence and prevalence
of IBD in the provincial capital (Kunming) were lower than those
in western countries and developed areas of China (9, 12), but the
incidence and prevalence of IBD were increasing (15, 16). Since
then, multiple interventions had been used to combat the issue,
but the burden of IBD in this region is a mystery. A territory-
wide database was used to assess the hospitalization burden of IBD
in Yunnan Province. Data in this region will help to predict the
burden of IBD in less developed region worldwide.

Methods

Data source

The data were derived from a database of the hospital
quality management and performance evaluation platform, which
is affiliated to Health Commission of Yunnan Province, China.
The database aggregates more than 90 percent of the regional
hospitalization records and is a mandatory regional database
for hospital certification. The database includes information on
demographics, residence, length of stay, diagnosis, surgery and
costs. The records were completed by the attending physician, and
the diagnosis were then coded by a certified professional
medical coder at each hospital according to the International
Statistical Classification of Diseases and Related Health Problems
coding system. The front sheet of standardized electronic medical
records was submitted to the database in an automatic filing
manner. Nearly 40 million records were recorded in the database
between 2015 and 2020. As the records were used for hospital
performance evaluation, the data were highly accurate.

Data collection

The records of IBD in the database from January 1, 2015
to December 31, 2020 were retrieved based on ICD-10 coding.
Extract continuous anonymous hospital records with ICD-10 K51
(UC) and ICD-10 K50 (CD) diagnostic codes. The records were
independently and manually reviewed by three gastroenterologists
to screen eligible patients for inclusion. Excluded records with
incomplete diagnostic information to confirm a diagnosis, and
records that were subsequently revised to a non-IBD diagnosis
(such as intestinal tuberculosis, intestinal lymphoma, or Behcet’s
disease) in the database. A flowchart summary of the data
extraction process was summarized in Figure 1.

Variables and definitions

Variables were extracted and classified, including gender, age,
residence, length of stay, costs, insurance, diagnoses, surgery,
and complications. Treatment options and endoscopic score were
unknowable due to limited database information. For repeat
admissions, the first admission was used as the demographic
features. If the diagnosis of UC and CD transformed over time,
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FIGURE 1

Flow chart summarizing the participants’ selection process.

the last discharge was used as the diagnostic label. According to
the cost details, we identified the costs of imaging, laboratory tests,
drugs, and surgery. Participants were then divided according to
the interquartile range of the hospitalization costs. Records with
the total hospitalization costs in the upper quartile were defined
as the high hospitalization costs. Comorbidities were classified
according to organ systems, and the extraintestinal manifestations
of IBD were not listed separately. As gastrointestinal diseases
are easily confused with the pathological manifestations of IBD,
only the extra-gastrointestinal comorbidities were analyzed to
avoid overdiagnosis.

Statistical analysis

Descriptive statistics were used to report the characteristics
of the patients. Continuous variables were described as the
mean ± SD or median and interquartile range (IQR). The
population survey data were obtained from the Yunnan Statistical
Yearbook generated by the Bureau of Statistics of Yunnan, China.
The relevant data can be accessed at the website: http://stats.yn.gov.
cn//.

Hospitalization costs were rounded to two decimal places.
Frequency tables with counts and percentages were presented for
categorical variables. Spearman correlation coefficient and linear by
linear association of Mantel-Haenszel chi-square tests were used to
explore and demonstrate tendencies from 2015 to 2020. The chi-
square test was used to detect the categorical variables. Continuous
variables were analysed with Student’s t-test or the Mann-Whitney
U test. Univariate and multivariate logistic regression models were
used to explore factors associated with high hospitalization costs,
and to calculate odds ratios (OR) and 95% confidence intervals
(95% CI). The multicollinearity diagnosis was used to evaluate
whether there were collinearity between variables. SPSS version 23

was used for the statistical analyses. Statistical significance was set
at a P-value of < 0.05.

Results

Patient characteristics

A total of 24,586 records of UC and CD were identified from
the database. After screening, 12,099 records were excluded as UC
or CD was not the definitive or principal hospitalization diagnosis.
Ninety-one duplicate records were excluded, and 222 records were
excluded due to incomplete information. We ultimately included
12,174 records [UC 10,354 (85.1%), CD 1,820 (14.9%)] from
8,192 patients for analysis (Figure 1). Males were more prevalent
in both UC (1.16:1) and CD (1.64:1). Based on the population
data of the Yunnan Statistical Yearbook, the hospitalization rate
was analyzed from 2015 to 2020 (Figure 2), and there was no
significant difference in the average hospitalization rate between
male (4.58/100,000) and female (4.03/100,000). The population
ranged in age from 2 to 98 years old, and patients with UC was
hospitalized at an older age than those with CD [51.66 ± 15.66
versus 44.09 ± 17.5, P < 0.001)]. The peak age of admission
were 40–59 years for patients with UC and 30–49 years for
patients with CD. The patient characteristics were presented in
Table 1.

The hospitalization burden of IBD

The number of hospital admissions for IBD nearly doubled
from 1,333 in 2015 to 2,531 in 2020 Figure 3A. The costs per
hospitalization for CD was higher than that of UC (P < 0.001).
The regional hospitalization burden of IBD increased from 2015
to 2020 Figure 3B, but it represented a decline in cost per
hospitalization (r = −0.024, P = 0.008) Figure 3C and the
length of stay (r = −0.098, P < 0.001, Figure 3D). In the
subgroup analyses, the hospitalization costs for patients with UC
(r = −0.038, P < 0.001) revealed a downward trend, while those
for patients with CD (r = 0.035, P = 0.138) changed little over the
period.

Overall, costs due to surgical intervention, laboratory tests,
imaging increased from 2015 to 2020 (all P < 0.001). Among the
identifiable cost items during the period, drug costs accounted
for the highest proportion, accounting for 33% and 37.30% in
patients with UC and CD, respectively (P < 0.001). Significantly,
the percentage of drug costs decreased from 2015 to 2019, but
rebounded in 2020 (Table 2). Owing to the limited information in
the database, pharmacy information was not available.

The overall surgery rate for hospitalized patients with UC
was 2.5% and 12.4% for patients with CD Figure 4A. Compared
with CD, patients with UC had a higher rate of endoscopy, but
a lower rate of surgery. Patients with UC had a high proportion
of perianal surgery, while intestinal resection accounted for the
highest proportion in patients with CD. During the study period,
surgery rates for hospitalized patients with CD did not decrease
(r = −0.002, P = 0.932), and even increased slightly for patients
with UC (r = 0.03, P = 0.002) Figure 4B.
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FIGURE 2

The trends of annual hospitalization rates of patients with IBD by gender in Yunnan from 2015 to 2020.

TABLE 1 Demographic characteristics of patients.

Total (IBD) UC CD P value*

n = 8,192 n = 7,137 n = 1,055

Gender, n (%) <0.001

male 4,486 (54.8) 3,831 (53.7) 655 (62.1)

female 3,706 (45.2) 3,306 (46.3) 400 (37.9)

Age, (years) 50.69 ± 16.11 51.66 ± 15.66 44.09 ± 17.5 <0.001

Age group, n (%)

0–9 52 (0.6) 41 (0.6) 11 (1)

10–19 254 (3.1) 178 (2.5) 76 (7.2)

20–29 580 (7.1) 415 (5.8) 165 (15.6)

30–39 1,071 (13.1) 880 (12.3) 191 (18.1)

40–49 1,732 (21.1) 1,536 (21.5) 196 (18.6)

50–59 1,931 (23.6) 1,743 (24.4) 188 (17.8)

60–69 1,546 (18.9) 1,412 (19.8) 134 (12.7)

70–79 836 (10.2) 755 (10.6) 81 (7.7)

≥ 80 190 (2.3) 177 (2.5) 13 (1.2)

CD, Crohn’s disease; UC, ulcerative colitis. Demographic characteristics were extracted from the first hospital discharge records of patients during the study period. The data are presented as n
(%) or mean ± SD.*Student’s t-test (continuous variables) and chi-square test (categorical variables) were used to test the differences in characteristics between UC and CD. Due to rounding,
counts may not add up to the total, and percentages may not sum to 100%. P < 0.05 indicates statistical significance.

Complications and comorbidities

Intestinal obstruction and perforation accounted for 2.6%
and 0.6% of the patients. The rate of gastrointestinal fistula and
abscess were 1.0% and 0.7%, respectively. Overall, hospitalized
patients with CD have a higher risk of these conditions than
those with UC (P<0.001, Figure 5A). Trend analysis revealed no
significant differences in the proportion of intestinal obstruction
and perforation over the study period, while the proportion of
abscesses and fistulas increased Figure 5B.

Of the included records, 8,772 (72.1%) records had
comorbidities. Even excluding the duplicate hospitalization
records, the proportion remained striking (70.4%). Based on the
organ systems involved, the most prevalent comorbidities in the
patients were endocrine and metabolic diseases (21.6%), followed
by cardiovascular diseases (15.2%), hepatobiliary diseases (14.9%),
respiratory diseases (12.4%), hematological disorder (10.6%), etc.
A total of 189 records documented psychiatric illness, and anxiety,
depression, and insomnia were the common psychiatric disorders

in these patients. Infections occur frequently in hospitalized
patients with IBD (18%). In particular, appendicitis was more
common in patients with CD (1.5%) than in patients with UC
(0.3%) (P < 0.001). Patients with comorbidities had longer hospital
stays in both UC [(9 (6) vs. 8 (5), P<0.001)] and CD [9 (8) vs. 8 (9),
P<0.001)]. Likewise, patients with comorbidities had higher costs
(P<0.001).

Factors associated with high
hospitalization costs in patients with IBD

Records with hospitalization costs above the upper quartile
were defined as having high hospitalization costs. The records
were divided into binary variables according to whether the
record ranked in the top 25%. Univariate and multivariate
logistic regression were used to analyze the influencing factors of
hospitalization costs. Univariate analysis suggested that in addition
to gender, age, length of stay, and insurance, disease subtypes,
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FIGURE 3

The temporal trends of hospital admissions, hospitalization costs and length of stay for IBD in Yunnan Province, China from 2015 to 2020. (A) The
number of hospital admissions for IBD in Yunnan province increased from 2015 to 2020. (B) The annual hospitalization costs for IBD increased by
year from 2015 to 2020. (C) The cost per hospitalization for UC and CD from 2015 to 2020. (D) The average length of stay for UC and CD decreased
from 2015 to 2020.

complications, endoscopy, comorbidities and surgery were related
to the hospitalization costs. Multivariable analysis revealed that
after adjusting the factors affecting hospitalization costs such as
age, length of stay and type of medical insurance, complications,
comorbidities, endoscopy and surgery were still the risk factors
for high hospitalization costs in patients with IBD. Surgery had a
significant effect on the hospitalization costs [OR 4.87 (3.75–6.31),
P < 0.001], while less noticed comorbidities also led to higher
hospitalization costs [OR 1.72 (1.52–1.94), P < 0.001, Table 3].

Discussion

Paradigm shifts in modern therapeutics and management
strategies have largely shifted the management of moderate-
to-severe IBD from the hospital to the outpatient clinic.
Hospitalization rates for a primary diagnosis of IBD were stable
in the Western world. While, newly industrialized countries
have rapidly increasing hospitalization rates, where incidence is
rapidly increasing and access to advanced medical therapies is
different (17). Overall, the escalating prevalence of IBD and an
aging population have contributed to an increasing hospitalization
burden and an increasing burden on global health care systems.
Recent studies have suggested that the increasing prevalence of

IBD and the use of biologic drugs in recent years have increased
the cost of IBD (18). Notably, there appears to be a lack of
robust data on the prevalence and hospitalization burden of
IBD in China. Based on a provincial database in China, the
study assessed the real-world hospitalization burden of IBD in
an underdeveloped area with low incidence. The Gross Domestic
Product of Yunnan Province increased from 1.496 billion (yuan)
in 2015 to 2.45219 billion (yuan) in 2020. The increased hospital
admissions of IBD corresponds to the increase in incidence and
prevalence of the region. Even in the low-incidence areas such as
Yunnan Province, the increasing hospitalization burden of IBD is
becoming a problem.

IBD peaks at the most productive age, and direct health costs
associated with disease-related morbidity and the indirect costs
associated with lost productivity and reduced quality of life are
considerable (6). Hospitalization is one of the major health care
costs drivers for IBD (3). The widespread use of biologics increased
the cost of treatment in patients with IBD (5, 19, 20). From 2015,
biologics were introduced to an increasing number of patients in
Yunnan Province. The cost per hospitalization and drug costs rate
for patients with IBD fluctuated during the study period, but were
lower than in Western countries (13). A possible reason is that
the patients cannot afford biologics in Yunnan, and the utilization
rate was lower than that in developed areas. In 2020, we observed
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TABLE 2 Hospitalization costs of patients with IBD in Yunnan Province from 2015 to 2020.

Variables year 2015 2016 2017 2018 2019 2020 Total

Total hospitalization costs of IBD regional level (million $)

Total 1.8418356 1.98052303 2.42311039 2.67467208 2.83687737 2.92006028 14.67707875

UC 1.42895156 1.55149309 1.89455027 2.14136376 2.2465087 2.19962764 11.46249502

CD 0.41288404 0.42902994 0.52856012 0.53330832 0.59036867 0.72043264 3.21458372

Hospitalization costs per patients

UC Total cost per patients ($) 960.18
(617.43–
1554.67)

841.34
(521.74–
1309.40)

869.35
(567.60–
1359.96)

841.34
(539.00–
1304.83)

778.84
(515.19–
1198.81)

779.97
(527.42–
1190.95)

827.49
(540.11–
1295.50)

Drugs, percentage 39.20% 37.30% 35.60% 32.20% 27.80% 30.30% 33%

Laboratory test, percentage 12.80% 14.60% 14.80% 16.70% 17.90% 19.60% 16.50%

Imaging percentage(%) 5.80% 6.5%% 7.3%% 9%% 9.10% 9.40% 8.10%

Surgical costs 1.50% 1.70% 1.90% 2.30% 3.00% 3.10% 2.40%

CD Total cost per patients ($) 1171.71
(634.81–
2033.67)

993.04
(600.82–
1831.74)

1096.60
(640.86–
1847.46)

1143.70
(636.23–
2021.03)

1053.79
(653.04–
1910.58)

999.20
(730.72–
1748.17)

1057.03
(644.26–
1888.78)

Drugs 41.70% 39.20% 38.90% 36.50% 29.20% 40.20% 37.30%

Laboratory test, percentage 11.60% 13.20% 15% 15.70% 17.40% 16.10% 15.20%

Imaging percentage 5.60% 7.60% 8% 9% 8.80% 8.20% 8%

Surgical costs 2.90% 3.40% 3.60% 3.20% 4.80% 4.00% 3.70%

The length of stay in hospital per patient (day)

UC 10 (7–14) 9 (7–13) 9 (7–13) 9 (6–12) 9 (6–12) 8 (6–11) 9 (6–12)

CD 9 (6–16) 9 (6–14) 9 (5–14) 10 (6–14) 9 (6–14) 8 (3–13) 9 (6–14)

Type of insurance, n (%)

National insurance 1057 (79.3) 1403 (81.5) 1516 (80.8) 1815 (80.5) 2020 (82.2) 2149 (84.9) 9960 (81.8)

Other forms of payment 276 (20.7) 318 (18.5) 361 (19.2) 441 (19.5) 436 (17.8) 382 (15.1) 2214 (18.2)

FIGURE 4

The surgical rates in hospitalized patients with IBD in Yunnan province, China, from 2015 to 2020. (A) In addition to perianal and hemorrhoid
operations, the rate of intestinal resection, diagnostic laparotomy and repairing operation in patients with CD were higher than those in patients with
UC. ***P < 0.001. (B) The temporal trends of surgical rates in hospitalized patients with UC and CD.

an increase in the drug costs ratio in Yunnan Province, and the
medical insurance expands coverage to infliximab in the same year.
Our data suggested that the cost per hospitalization for the patients

did not increase during the period. Even so, the costs was still a
burden for most patients in Yunnan Province (per capita GDP
was U57,686).
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FIGURE 5

The complications rate in hospitalized patients with IBD in Yunnan province, China, from 2015 to 2020. (A) The complications rate in patients with
UC and CD; ***P < 0.001. (B) The rates of intestinal obstruction, perforation, fistula and abscess in patients with IBD in Yunnan Province from 2015 to
2020. Spearman correlation coefficient tests: Intestinal obstruction (r = −0.003, P = 0.708), Perforation (r = 0.015, P = 0.093), Abscess (r = 0.022, P =
0.017), Fistula (r = 0.022, P = 0. 017). Linear by linear association of Mantel-Haenszel chi-square tests results:Intestinal obstruction (X2 = 0.107,
P = 0.744), Perforation (X2 = 2.117, P = 0.146), Abscess (X2 = 6.046, P = 0.014), Fistula (X2 = 4.897, P = 0.027).

TABLE 3 Factors associated with high hospitalization cost in patients with IBD using logistic regressiona.

Variable N Percentage Univariable analysis Multivariable analysise

OR (95% CI) P OR (95% CI) P

Gender (female)b 5,488 45.10% 0.96 (0.89–1.05) 0.36

Age 12,174 100% 1.01 (1–1.01) <0.001 1.01 (1.0–1.01) 0.003

Length of stay 12,174 100% 1.27 (1.26–1.28) <0.001 1.26 (1.25–1.28) <0.001

Insurance status (national
insurance)c

9,960 81.80% 0.75 (0.67–0.83) <0.001 0.60 (0.53 –0.68) <0.001

Disease subtypes (Crohn’s
disease)d

1,820 14.90% 2.02 (1.82–2.24) <0.001 2.04 (1.78–2.34) <0.001

Complication 1,361 11.20% 1.95 (1.73–2.19) <0.001 1.53 (1.32–1.78) <0.001

Endoscopy 4,121 33.90% 1.59 (1.46–1.73) <0.001 2.06 (1.86–2.28) <0.001

Comorbidities 8,772 72.10% 1.7 (1.54–1.87) <0.001 1.72 (1.52–1.94) <0.001

Surgical intervention 489 4% 9.68 (7.87–11.91) <0.001 4.87 (3.75–6.31) <0.001

CD, Crohn’s disease; UC, ulcerative colitis; CI, confidence interval; OR, odds ratio; 95% confidence interval data were rounded to keep two decimal places. aWhether records belonged to
the high-cost group were classified as a binary variable and included as the dependent variable in the logistic regression analysis. bFemale versus male. cNational insurance versus other
forms of payment. dChronic diseases versus ulcerative Colitis. eRegression model included age, length of stay, insurance status, disease subtypes, complication, endoscopy, comorbidities and
surgical intervention.

Complications can be fatal for patients with IBD, and reducing
or preventing them is a major goal in therapy. Surgery rates and
complication rates for patients with IBD have decreased in some
areas, which was a testament to the advances in therapy (21, 22).
The complication rate of hospitalized patients with IBD in Yunnan
Province did not decrease during the study period. In addition to
bringing discomfort to the patients, complications are also one of
the factors that lead to increased hospitalization costs. Surgery may
be an option for IBD due to complications or certain difficulties. In
our study, patients with CD or UC had a higher rate of surgery than
another study from a developed city in China (13). Trend analysis
revealed a slight increase in the rate of surgery among hospitalized
patients with UC. This may be due to an increase of severe cases
as the prevalence of IBD increases. The high rates of surgery and

complications were concerning, and suggested the need to optimize
treatment strategies for IBD in this region.

Earlier historical and epidemiological studies from the Western
world reported a higher incidence of UC. Owing to rapid changes
to environmental factors, gene susceptibility and dietary habits,
the prevalence of CD is now higher than that of UC in many
Western nations (23). Patients with UC accounted for 85.1% of
our study population, which might be due to the relatively low
incidence of CD in Yunnan Province (9). We have observed a
sustained growing of hospital admissions for CD, which may
coincide with the fact that CD is catching in China (12). In
addition, patients with CD had higher rates of complications
and surgery in the study. This may be due to the complex
disease behavior, difficulties in differential diagnosis, and the
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high demand for surgery. The cost per hospitalization of CD
was higher than that of UC and did not decrease over the
study period. Since CD has more severe complications and
consumes more resources, effective countermeasures are needed
to counter the likely steady increased prevalence of CD, given the
western experience.

Comorbidities defined as a group of diseases associated with
a given condition of IBD (7, 24). Comorbidities in patients with
IBD were associated with delayed diagnosis, medication safety,
readmission, adverse events, mortality and treatment cessation
(25–29). Comorbidities also prolong hospital stays and lead to
increased hospital costs (28, 30–32). Patients with IBD were
associated with increased psychiatric comorbidities compared with
the general population, and which were associated with excess
healthcare utilization (33). The presence of rheumatism, acid-
related diseases and pain more than doubled the total cost
for IBD patients (34). The composition of comorbidities varied
across regions (28, 34–36). To avoid overdiagnosis, we only
delineated the pattern of the extra-gastrointestinal comorbidities
of IBD in our study. We found that comorbidities were
common in patients with IBD and were associated with high
hospitalization costs. According to the affected organ system
involved in comorbidities, the top three were endocrine and
metabolic diseases, cardiovascular diseases and hepatobiliary
diseases. Mesonero et al. also reported a high rates of metabolic
and cardiovascular diseases in patients with IBD, but followed by
mental-behavioral disorders (36).The incidence of psychological
disorders in IBD patients has been demonstrated in studies
(33, 37). Psychological disorders had a low prevalence in our
study, which may reflect the insufficient attention. Notably, the
prevalence of anemia in our study was 9%, which was lower
than in other studies (38). We observed fewer diagnoses of
nutritional deficiencies, including vitamin B12, vitamin D, and
iron deficiencies. This may be due to the inadequate awareness of
these problems that frequently exist in patients with IBD. Studies
on other immune-mediated diseases have demonstrated that the
management of comorbidities could be cost-effective (39, 40),
but limited studies and targeted guidelines on comorbidities of
IBD were available.

In addition to surgery and comorbidities, the type of
insurance, endoscopy, and age were associated with hospitalization
costs. As the population ages, the increasing comorbidities
and multidrug interactions will be a challenge for disease
management in the near future. Of note, the influence of
national insurance on hospitalization cost confirms the guiding
role of government in disease prevention and control. Endoscopy
plays an important role in the monitoring of IBD. In view
of this, exploring the reasonable frequency of endoscopy may
be a cost-effective method that can both take into account
disease management.

As with any retrospective study, our study has some limitations.
Due to database access restrictions, it was difficult to track
the exact time of diagnosis and drugs informations, nor to
explore the impact of disease activity. Consistent with other
studies based on hospital databases, diagnosis based on ICD-10
coding has the potential for overestimation and misclassification.
Nevertheless, the increased burden of IBD is evident in Yunnan,
an area of low prevalence and emerging industrialization. The
high surgical rates, complications, and comorbidities of patients

with IBD in newly industrialized regions should be of concern.
After all, they can complicate disease management and lead to
higher hospitalization costs in these areas. Reducing complications
and the need for surgery by promoting behavioral change,
managing comorbidity, may be effective means of controlling the
increasing burden of IBD.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by the
Ethics Committee of the First Affiliated Hospital of Kunming
Medical University approved the study (IRB No. 2022-L-
90). The studies were conducted in accordance with the
local legislation and institutional requirements. Written
informed consent for participation was not required from
the participants or the participants’ legal guardians/next
of kin in accordance with the national legislation and
institutional requirements.

Author contributions

YT: Writing−original draft, Investigation. ML: Formal
analysis, Writing−original draft. HG: Data curation,
Writing−review and editing. JW: Writing−review and
editing, Investigation. YS: Data curation, Writing−review
and editing. FZ: Writing−review and editing, Investigation.
HL: Writing−review and editing, Investigation. LH: Formal
analysis, Writing−review and editing. MG: Writing−review
and editing, Investigation. JN: Writing−review and editing,
Conceptualization. YM: Writing−review and editing, Funding
acquisition.

Funding

The author(s) declare financial support was received for
the research, authorship, and/or publication of the article.
This work was supported by the National Natural Science
Foundation of China (81960108, 82170550, 82160107, and
82260108); Applied Basic Research Projects of Yunnan Province
(202201AY070001-086); Basic Research Projects of Yunnan
Province (202301AT070131); Yunnan Health Training Project of
High-Level Talents (H-2019050); Yunnan Ten Thousand Talents
Plan Young and Elite Talents Project; 535 Talent Project of the First
Affiliated Hospital of Kunming Medical University (2023535D06
and 2023533Q03).

Frontiers in Medicine 08 frontiersin.org

https://doi.org/10.3389/fmed.2024.1410714
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/


fmed-11-1410714 June 6, 2024 Time: 10:46 # 9

Tao et al. 10.3389/fmed.2024.1410714

Acknowledgments

We acknowledge the help of the staff of Yunnan
Evaluation Center For Medical Service and
Administration.

Conflict of interest

The authors declare that the research was conducted
in the absence of any commercial or financial relationships

that could be construed as a potential conflict of
interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

References

1. Lerebours E, Savoye G, Guedon C. [Epidemiology and natural history of chronic
inflammatory bowel disease]. Gastroenterol Clin Biol. (2003) 27:S76–80.

2. Agrawal M, Allin KH, Petralia F, Colombel JF, Jess T. Multiomics to elucidate
inflammatory bowel disease risk factors and pathways. Nat Rev Gastroenterol Hepatol.
(2022) 19:399–409. doi: 10.1038/s41575-022-00593-y

3. Kaplan GG. The global burden of IBD: From 2015 to 2025. Nat Rev Gastroenterol
Hepatol. (2015) 12:720–7. doi: 10.1038/nrgastro.2015.150

4. Bounthavong M, Li M, Watanabe JH. An evaluation of health care expenditures in
Crohn’s disease using the United States medical expendit ure panel survey from 2003
to 2013. Res Social Adm Pharm. (2017) 13:530–8. doi: 10.1016/j.sapharm.2016.05.042

5. Beard JA, Click BH. The burden of cost in inflammatory bowel disease: A medical
economic perspective. Curr Opin Gastroenterol. (2020) 36:310–6. doi: 10.1097/MOG.
0000000000000642

6. Jairath V, Feagan BG. Global burden of inflammatory bowel disease. Lancet
Gastroenterol Hepatol. (2020) 5:2–3. doi: 10.1016/S2468-1253(19)30358-9

7. Argollo M, Gilardi D, Peyrin-Biroulet C, Chabot JF, Peyrin-Biroulet L, Danese S.
Comorbidities in inflammatory bowel disease: A call for action. Lancet Gastroenterol
Hepatol. (2019) 4:643–54. doi: 10.1016/S2468-1253(19)30173-6

8. GBD 2017 Inflammatory Bowel Disease Collaborators. The global, regional, and
national burden of inflammatory bowel disease in 195 countries and territories, 1990-
2017: A systematic analysis for the global burden of disease study 2017. Lancet
Gastroenterol Hepatol. (2020) 5:17–30.

9. Ng SC, Shi HY, Hamidi N, Underwood FE, Tang W, Benchimol EI, et al.
Worldwide incidence and prevalence of inflammatory bowel disease in the 21st
century: A systematic review of population-based studies. Lancet. (2017) 390:2769–78.
doi: 10.1016/S0140-6736(17)32448-0

10. Kaplan GG, Windsor JW. The four epidemiological stages in the global evolution
of inflammatory bowel disease. Nat Rev Gastroenterol Hepatol. (2021) 18:56–66. doi:
10.1038/s41575-020-00360-x

11. Arebi N. Role of biological therapy for inflammatory bowel disease in developing
countries. Gut. (2013) 62:334. doi: 10.1136/gutjnl-2012-303383

12. Kaplan GG, Ng SC. Globalisation of inflammatory bowel disease: Perspectives
from the evolution of inflammatory bowel disease in the UK and China. Lancet
Gastroenterol Hepatol. (2016) 1:307–16. doi: 10.1016/S2468-1253(16)30077-2

13. Xu J, Tang M, Shen J. Trends and factors affecting hospitalization costs
in patients with inflammatory bowel disease: A two-center study over the
past decade. Gastroenterol Res Pract. (2013) 2013:267630. doi: 10.1155/2013/2
67630

14. He YM, Mao R, Yuan G, Liang RM, Long JY, Ye XQ, et al. The hospitalization
burden of inflammatory bowel disease in China: A nationwide study from 2013
to 2018. Ther Adv Gastroenterol. (2022) 15:17562848221102307. doi: 10.1177/
17562848221102307

15. Niu J, Miao J, Tang Y, Nan Q, Liu Y, Yang G, et al. Identification of environmental
factors associated with inflammatory bowel disease in a Southwestern highland region
of China: A nested case-control study. PLoS One. (2016) 11:e0153524. doi: 10.1371/
journal.pone.0153524

16. Ng SC, Kaplan GG, Tang W, Banerjee R, Adigopula B, Underwood FE, et al.
Population density and risk of inflammatory bowel disease: A prospective population-
based study in 13 countries or regions in Asia-Pacific. Am J Gastroenterol. (2019)
114:107–15. doi: 10.1038/s41395-018-0233-2

17. Buie MJ, Quan J, Windsor JW, Coward S, Hansen TM, King JA, et al. Global
hospitalization trends for Crohn’s disease and ulcerative colitis in the 21st century: A

systematic review with temporal analyses. Clin Gastroenterol Hepatol. (2023) 21:2211–
21.

18. Pakdin M, Zarei L, Bagheri Lankarani K, Ghahramani S. The cost of illness
analysis of inflammatory bowel disease. BMC Gastroenterol. (2023) 23:21. doi: 10.1186/
s12876-023-02648-z

19. Park KT, Ehrlich OG, Allen JI, Meadows P, Szigethy EM, Henrichsen K, et al.
The cost of inflammatory bowel disease: An initiative from the Crohn’s & Colitis
foundation. Inflamm Bowel Dis. (2020) 26:1–10. doi: 10.1093/ibd/izz104

20. Kuenzig ME, Benchimol EI, Lee L, Targownik LE, Singh H, Kaplan GG, et al.
The impact of inflammatory bowel disease in canada 2018: Direct costs and health
services utilization. J Can Assoc Gastroenterol. (2019) 2(Suppl. 1):S17–33. doi: 10.1093/
jcag/gwy055

21. Frolkis AD, Dykeman J, Negrón ME, Debruyn J, Jette N, Fiest KM, et al. Risk of
surgery for inflammatory Bowel diseases has decreased over time: A systematic review
and meta-analysis of population-based studies. Gastroenterology. (2013) 145:996–1006.
doi: 10.1053/j.gastro.2013.07.041

22. Frolkis AD, Lipton DS, Fiest KM, Negrón ME, Dykeman J, deBruyn J, et al.
Cumulative incidence of second intestinal resection in Crohn’s disease: A systematic
review and meta-analysis of population-based studies. Am J Gastroenterol. (2014)
109:1739–48. doi: 10.1038/ajg.2014.297

23. Molodecky NA, Soon IS, Rabi DM, Ghali WA, Ferris M, Chernoff G, et al.
Increasing incidence and prevalence of the inflammatory bowel diseases with time,
based on systematic review. Gastroenterology. (2012) 142:46–54.e42; quiz e30. doi:
10.1053/j.gastro.2011.10.001

24. Miyazaki C, Sakashita T, Jung W, Kato S. Real-world prescription pattern and
healthcare cost among patients with ulcerative colitis in Japan: A retrospective claims
data analysis. Adv Ther. (2021) 38:2229–47. doi: 10.1007/s12325-020-01615-4

25. Bernstein CN, Nugent Z, Shaffer S, Singh H, Marrie RA. Comorbidity before
and after a diagnosis of inflammatory bowel disease. Aliment Pharmacol Ther. (2021)
54:637–51. doi: 10.1111/apt.16444

26. Mounce LTA, Price S, Valderas JM, Hamilton W. Comorbid conditions delay
diagnosis of colorectal cancer: A cohort study using electronic primary care records.
Br J Cancer. (2017) 116:1536–43. doi: 10.1038/bjc.2017.127

27. Asscher VER, van der Vliet Q, van der Aalst K, van der Aalst A, Brand EC, van
der Meulen-de Jong AE, et al. Anti-tumor necrosis factor therapy in patients with
inflammatory bowel disease; comorbidity, not patient age, is a predictor of severe
adverse events. Int J Colorect Dis. (2020) 35:2331–8. doi: 10.1007/s00384-020-03716-6

28. Kaplan GG, Hubbard J, Panaccione R, Shaheen AA, Quan H, Nguyen GC, et al.
Risk of comorbidities on postoperative outcomes in patients with inflammatory bowel
disease. Arch Surg. (2011) 146:959–64. doi: 10.1001/archsurg.2011.194

29. Desai A, Zator ZA, de Silva P, Nguyen DD, Korzenik J, Yajnik V, et al. Older age
is associated with higher rate of discontinuation of anti-TNF therapy in patients with
inflammatory bowel disease. Inflamm Bowel Dis. (2013) 19:309–15. doi: 10.1002/ibd.
23026

30. Charlson M, Wells MT, Ullman R, King F, Shmukler C. The Charlson
comorbidity index can be used prospectively to identify patients who will incur high
future costs. PLoS One. (2014) 9:e112479. doi: 10.1371/journal.pone.0112479

31. McLoughlin RJ, McKie K, Hirsh MP, Cleary MA, Aidlen JT. Impact of
nutritional deficiencies on children and young adults with Crohn’s disease undergoing
intraabdominal surgery. J Pediatr Surg. (2020) 55:1556–61. doi: 10.1016/j.jpedsurg.
2019.10.012

32. Nguyen NH, Ohno-Machado L, Sandborn WJ, Singh S. Infections and
cardiovascular complications are common causes for hospitalization in older patients

Frontiers in Medicine 09 frontiersin.org

https://doi.org/10.3389/fmed.2024.1410714
https://doi.org/10.1038/s41575-022-00593-y
https://doi.org/10.1038/nrgastro.2015.150
https://doi.org/10.1016/j.sapharm.2016.05.042
https://doi.org/10.1097/MOG.0000000000000642
https://doi.org/10.1097/MOG.0000000000000642
https://doi.org/10.1016/S2468-1253(19)30358-9
https://doi.org/10.1016/S2468-1253(19)30173-6
https://doi.org/10.1016/S0140-6736(17)32448-0
https://doi.org/10.1038/s41575-020-00360-x
https://doi.org/10.1038/s41575-020-00360-x
https://doi.org/10.1136/gutjnl-2012-303383
https://doi.org/10.1016/S2468-1253(16)30077-2
https://doi.org/10.1155/2013/267630
https://doi.org/10.1155/2013/267630
https://doi.org/10.1177/17562848221102307
https://doi.org/10.1177/17562848221102307
https://doi.org/10.1371/journal.pone.0153524
https://doi.org/10.1371/journal.pone.0153524
https://doi.org/10.1038/s41395-018-0233-2
https://doi.org/10.1186/s12876-023-02648-z
https://doi.org/10.1186/s12876-023-02648-z
https://doi.org/10.1093/ibd/izz104
https://doi.org/10.1093/jcag/gwy055
https://doi.org/10.1093/jcag/gwy055
https://doi.org/10.1053/j.gastro.2013.07.041
https://doi.org/10.1038/ajg.2014.297
https://doi.org/10.1053/j.gastro.2011.10.001
https://doi.org/10.1053/j.gastro.2011.10.001
https://doi.org/10.1007/s12325-020-01615-4
https://doi.org/10.1111/apt.16444
https://doi.org/10.1038/bjc.2017.127
https://doi.org/10.1007/s00384-020-03716-6
https://doi.org/10.1001/archsurg.2011.194
https://doi.org/10.1002/ibd.23026
https://doi.org/10.1002/ibd.23026
https://doi.org/10.1371/journal.pone.0112479
https://doi.org/10.1016/j.jpedsurg.2019.10.012
https://doi.org/10.1016/j.jpedsurg.2019.10.012
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/


fmed-11-1410714 June 6, 2024 Time: 10:46 # 10

Tao et al. 10.3389/fmed.2024.1410714

with inflammatory Bowel diseases. Inflamm Bowel Dis. (2018) 24:916–23. doi: 10.1093/
ibd/izx089

33. Bernstein CN, Hitchon CA, Walld R, Bolton JM, Lix LM, El-Gabalawy R, et al.
The impact of psychiatric comorbidity on health care utilization in inflammatory
Bowel disease: A population-based study. Inflamm Bowel Dis. (2021) 27:1462–74.
doi: 10.1093/ibd/izaa310

34. Bähler C, Schoepfer AM, Vavricka SR, Brüngger B, Reich O. Chronic
comorbidities associated with inflammatory bowel disease: Prevalence and impact
on healthcare costs in Switzerland. Eur J Gastroenterol Hepatol. (2017) 29:916–25.
doi: 10.1097/MEG.0000000000000891

35. Haapamäki J, Roine RP, Turunen U, Färkkilä MA, Arkkila PE. Increased risk for
coronary heart disease, asthma, and connective tissue diseases in inflammatory bowel
disease. J Crohns Colitis. (2011) 5:41–7. doi: 10.1016/j.crohns.2010.09.008

36. Mesonero F, Fernández C, Sánchez-Rodríguez E, García-García Paredes A,
Senosiain C, Albillos A, et al. Polypharmacy in patients with inflammatory Bowel

disease: Prevalence and outcomes in a single-center series. J Clin Gastroenterol. (2022)
56:e189–95. doi: 10.1097/MCG.0000000000001647

37. Fairbrass KM, Gracie DJ, Ford AC. Longitudinal follow-up study: Effect of
psychological co-morbidity on the prognosis of inflammatory bowel disease. Aliment
Pharmacol Ther. (2021) 54:441–50. doi: 10.1111/apt.16454

38. Blaney H, Vu P, Mathew A, Snelling R, England J, Duong C, et al. Anemia
severity associated with increased healthcare utilization and costs in inflammatory
Bowel disease. Dig Dis Sci. (2021) 66:2555–63. doi: 10.1007/s10620-020-06590-y

39. Mohammed MA, El Sayed C, Marshall T. Patient and other factors influencing
the prescribing of cardiovascular prevention therapy in the general practice setting
with and without nurse assessment. Med Decis Mak. (2012) 32:498–506. doi: 10.1177/
0272989X12437246

40. Hebert PL, Sisk JE, Tuzzio L, Casabianca JM, Pogue VA, Wang JJ, et al. Nurse-
led disease management for hypertension control in a diverse urban community: A
randomized trial. J Gen Intern Med. (2012) 27:630–9. doi: 10.1007/s11606-011-1924-1

Frontiers in Medicine 10 frontiersin.org

https://doi.org/10.3389/fmed.2024.1410714
https://doi.org/10.1093/ibd/izx089
https://doi.org/10.1093/ibd/izx089
https://doi.org/10.1093/ibd/izaa310
https://doi.org/10.1097/MEG.0000000000000891
https://doi.org/10.1016/j.crohns.2010.09.008
https://doi.org/10.1097/MCG.0000000000001647
https://doi.org/10.1111/apt.16454
https://doi.org/10.1007/s10620-020-06590-y
https://doi.org/10.1177/0272989X12437246
https://doi.org/10.1177/0272989X12437246
https://doi.org/10.1007/s11606-011-1924-1
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

	The hospitalization burden of inflammatory bowel disease in a southwestern highland region of China: a territory-wide study from 2015 to 2020
	Introduction
	Methods
	Data source
	Data collection
	Variables and definitions
	Statistical analysis

	Results
	Patient characteristics
	The hospitalization burden of IBD
	Complications and comorbidities
	Factors associated with high hospitalization costs in patients with IBD

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


