
Adverse Outcomes After Noncardiac
Surgery in PatientsWith Diabetes
A nationwide population-based retrospective cohort study

CHUN-CHIEH YEH, MD
1,2,3

CHIEN-CHANG LIAO, PHD
4,5,6

YI-CHENG CHANG, MD
7

LONG-BIN JENG, MD
2,3

HORNG-REN YANG, MD
2,3

CHUN-CHUAN SHIH, MD
8

TA-LIANG CHEN, MD, PHD
4,5,6

OBJECTIVEdTo investigate whether diabetes affects perioperative complications or mortal-
ity and to gauge its impact on medical expenditures for noncardiac surgeries.

RESEARCH DESIGN AND METHODSdWith the use of reimbursement claims from
the Taiwan National Health Insurance system, we performed a population-based cohort study of
patients with and without diabetes undergoing noncardiac surgeries. Outcomes of postoperative
complications, mortality, hospital stay, and medical expenditures were compared between
patients with and without diabetes.

RESULTSdDiabetes increased 30-day postoperative mortality (odds ratio 1.84 [95%CI 1.46–
2.32]), particularly among patients with type 1 diabetes or uncontrolled diabetes and patients
with preoperative diabetes-related comorbidities, such as eye involvement, peripheral circula-
tory disorders, ketoacidosis, renal manifestations, and coma. Compared with nondiabetic con-
trol patients, coexisting medical conditions, such as renal dialysis (5.17 [3.68–7.28]), liver
cirrhosis (3.59 [2.19–5.88]), stroke (2.87 [1.95–4.22]), mental disorders (2.35 [1.71–3.24]),
ischemic heart disease (2.08 [1.45–2.99]), chronic obstructive pulmonary disease (1.96 [1.29–
2.97]), and hyperlipidemia (1.94 [1.01–3.76]) were associated with mortality for patients with
diabetes undergoing noncardiac surgery. Patients with diabetes faced a higher risk of postoper-
ative acute renal failure (3.59 [2.88–4.48]) and acute myocardial infarction (3.65 [2.43–5.49]).
Furthermore, diabetes was associated with prolonged hospital stay (2.30 [2.16–2.44]) and in-
creased medical expenditures (1.32 [1.25–1.40]).

CONCLUSIONSdDiabetes increases postoperative 30-day mortality, complications, and
medical expenditures in patients undergoing in-hospital noncardiac surgeries.
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D iabetes is a common chronic disease
that causes widespread disability
and death, with a global prevalence

of 2.8% in 2000 and an estimated prev-
alence of 4.4% in 2030 (1). In the U.S.,
the national burden of diabetes was esti-
mated to be $245 billion in 2012 (2). The
epidemiology, pathogenesis, prevention,
and treatment of diabetes have been well
established over the past 2 centuries (3).

Diabetes is an independent determi-
nant of increased risk of perioperative
complications and mortality in cardiovas-
cular surgeries (4,5), yet how extensively
diabetes affects postoperative mortality
and complications in noncardiac surger-
ies has not been determined. Some stud-
ies indicated that survival outcomes and
perioperative complications in noncar-
diac surgeries do not differ between

patients with and without diabetes (6,7),
whereas other research showed conflict-
ing data about whether diabetes increased
perioperative complications, mortality,
hospital stay, and health care expendi-
tures (8–16).

Previous studies were limited by sev-
eral factors, including a focus on a single
type of noncardiac surgery (6,8,10,12,14),
small sample size (6,7,9,13), inappro-
priate selection of nondiabetes control
subjects (6–16), inadequate adjustment
for potential confounders (7,9–12,15),
and reporting of a single outcome after
surgery (10,16). It remains unclear
whether coexisting medical conditions,
types of diabetes, glycemic control, and
diabetes-related comorbidities affect
postoperative outcomes in patients with
diabetes.

This study used Taiwan National
Health Insurance Program reimburse-
ment claims to investigate postoperative
complications, 30-day mortality, length
of hospital stay, andmedical expenditures
after adjustment by propensity score-
matched pair method in patients with
diabetes undergoing noncardiac surgeries.
We also investigated the impact of coex-
isting medical conditions and diabetes-
related comorbidities on postoperative
30-day mortality among patients with
diabetes.

RESEARCH DESIGN AND
METHODS

Data sources
Research data were obtained from reim-
bursement claims of the Taiwan National
Health Insurance Program, which was
implemented in March 1995 and covers
.99% of the 22.6 million Taiwan resi-
dents. The National Health Research In-
stitutes established the National Health
Insurance Research Database that records
all beneficiaries’ medical services, includ-
ing inpatient and outpatient demograph-
ics, primary and secondary diagnoses,
procedures, prescriptions, and medical
expenditures, for public research inter-
est. The validity of this database has
been favorably evaluated, and research
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articles based on it have been accepted in
prominent scientific journals worldwide
(8,17–20).

Ethical approval
Insurance reimbursement claims from the
National Health Insurance Research Da-
tabase are available for public access. To
protect personal privacy, the electronic
database with patient identifications was
decoded and scrambled for further re-
search access. Although informed con-
sent was not required because of this
privacy protection, the study was evalu-
ated and approved by the National Health
Research Institutes (8,17–20).

Study population
We examined medical claims and identi-
fied 14,855 patients$20 years of age with
preoperative diabetes from 1,499,745 pa-
tients who underwentmajor inpatient non-
cardiac surgeries between 2008 and 2010
in Taiwan. These surgeries required gen-
eral, epidural, or spinal anesthesia and hos-
pitalization for .1 day. Previous studies
(8,17,19,20) considered patients with di-
abetes as those who had made two visits
for outpatient care for diabetes. To iden-
tify patients with diabetes more strictly
and avoid those with minor or borderline
diabetes, the present study required at
least one hospital admission (attributable
to diabetes or related complications) and
one visit for outpatient medical services
for a principal diagnosis of diabetes
within the 24-month preoperative pe-
riod. We matched each surgical patient
with diabetes with a randomly selected
surgical patient without diabetes by sex,
age, type of noncardiac surgery, type of an-
esthesia, coexistingmedical conditions, op-
eration in teaching hospital or not, and
low income or not and conducted the anal-
ysis with a propensity score-matched pair
procedure.

Measures and definition
We identified income status by defining
low-income patients as those qualifying
for waived medical copayment because
this status is verified by the Taiwan
Bureau of National Health Insurance.
Also recorded were whether the surgery
was performed in a teaching hospital and
the types of noncardiac surgery and an-
esthesia.We used the ICD-9-CM to define
preoperative medical diseases and post-
operative complications. Preoperative di-
abetes (code 250) was defined as the
major exposure. Coexisting medical con-
ditions were determined from medical

claims for the 24-month preoperative
period and included hypertension (codes
401–405), mental disorders (290–319),
ischemic heart disease (410–414), chronic
obstructive pulmonary disease (COPD)
(490–496), stroke (430–438), hyperlipid-
emia (272.0, 272.1, and 272.2), liver cir-
rhosis (571), or renal dialysis. In-hospital
30-day mortality after the index surgery
was considered the study’s primary out-
come. Six major surgical postoperative
complications were analyzed as secondary

outcomes, including septicemia (codes 038
and 998.5), pneumonia (480–486), stroke
(430–438), acute renal failure (584), deep
wound infection (958.3), and acutemyocar-
dial infarction (410) after the index surgery
(21,22). To investigate the impact of uncon-
trolled or poorly controlled diabetes on 30-
day postoperative mortality, we identified
patients with uncontrolled diabetes accord-
ing to ICD-9-CMdefinitions (codes 250.02,
250.03, 250.12, 250.13, 250.22, 250.23,
250.32, 250.33, 250.42, 250.43, 250.52,

Table 1dCharacteristics of patients with and without diabetes undergoing
noncardiac surgery

Diabetes* Absolute difference† (%)

No (n = 14,855) Yes (n = 14,855) Before matching After matching

Sex
Female 6,957 (46.8) 6,923 (46.6) 3.59 0.46
Male 7,898 (53.2) 7,932 (53.4) 3.59 0.46

Age
20–34 years 333 (2.2) 344 (2.3) 62.59 0.50
35–49 years 1,754 (11.8) 1,816 (12.2) 45.11 1.28
50–64 years 4,788 (32.2) 5,061 (34.1) 19.31 3.90
65–79 years 5,736 (38.6) 5,660 (38.1) 48.89 1.05
$80 years 2,244 (15.1) 1,974 (13.3) 25.49 5.21
Mean 6 SD 64.9 6 14.4 64.6 6 13.6 9.20 0.03

Type of surgery
Skin 734 (4.9) 751 (5.1) 18.51 0.53
Musculoskeletal 7,588 (51.1) 7,660 (51.6) 43.82 0.97
Respiratory 372 (2.5) 372 (2.5) 15.54 0.00
Digestive 2,102 (14.2) 1,899 (12.8) 29.51 4.00
Kidney, ureter, bladder 888 (6.0) 832 (5.6) 9.70 1.61
Neurosurgery 1,196 (8.1) 1,177 (7.9) 6.27 0.47
Eye 1,355 (9.1) 1,569 (10.6) 41.00 4.84
Other 620 (4.2) 595 (4.0) 48.91 0.85

Type of anesthesia
General 9,487 (63.9) 9,528 (64.1) 22.47 0.58
Epidural or spinal 5,368 (36.1) 5,327 (35.9) 22.47 0.58

Operation in
teaching hospital

No 1,328 (8.9) 1,327 (8.9) 3.02 0.02
Yes 13,527 (91.1) 13,528 (91.1) 3.02 0.02

Low income
No 14,148 (95.2) 14,115 (95.0) 15.10 1.03
Yes 707 (4.8) 740 (5.0) 15.10 1.03

Coexisting medical
conditions

Hypertension 5,173 (34.8) 5,228 (35.2) 40.41 0.78
Mental disorders 3,072 (20.7) 3,024 (20.4) 16.05 0.80
Ischemic heart disease 2,134 (14.4) 2,195 (14.8) 37.59 1.16
COPD 1,720 (11.6) 1,720 (11.6) 13.25 0.00
Renal dialysis 1,510 (10.2) 1,702 (11.5) 45.96 4.16
Stroke 1,495 (10.1) 1,441 (9.7) 36.50 1.22
Hyperlipidemia 748 (5.0) 788 (5.3) 9.14 1.22
Liver cirrhosis 822 (5.5) 706 (4.8) 16.87 3.54

Data are n (%) unless otherwise indicated. *Preoperative diabetes was defined as the patient having at least
one hospital admission and at least one visit for outpatient medical services related to diabetes. †With
propensity score-matched pair procedure.
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250.53, 250.62, 250.63, 250.72, 250.73,
250.82, 250.83, 250.92, and 250.93). Also
considered as potential diabetes-related

contributors to 30-day postoperative mor-
tality were type 1 or type 2 diabetes and
diabetes-related comorbidities, including

ketoacidosis (code 250.1), coma (250.2
and 250.3), renal manifestations (250.4),
eye involvement (250.5), and peripheral
circulatory disorders (250.7). Prolonged
length of hospital stay and stay in the in-
tensive care unit (ICU); in-hospital med-
ical expenditures, including claims for
prescription/medications, physician fees,
ward fees, laboratory examinations, and ra-
diologic images; medical treatments; surgi-
cal procedures; and postoperative care were
also considered secondary outcomes. These
outcomes were compared between patients
with and without preoperative diabetes.

Statistical analysis
To reduce confounding errors (23–29),
we used a propensity score-matched
pair procedure to adjust for sex, age, types
of surgery and anesthesia, operation in a
teaching hospital or not, low-income sta-
tus, and coexisting medical conditions
between surgical patients with and with-
out diabetes. Adjusted odds ratios (ORs)
with 95% CIs for 30-day postoperative
complications and mortality between
patients with and without diabetes
were analyzed with multivariate logistic
regression by controlling for sex, age,
low-income status, operation in a teach-
ing hospital or not, preoperative coexist-
ing medical conditions, and types of
surgery and anesthesia. To assess the im-
pact of diabetes severity on 30-day post-
operative mortality, multivariate logistic
regression was used to control for poten-
tial confounders, including ketoacidosis,
coma, renal manifestations, eye involve-
ment, peripheral circulatory disorders,
type 1 and type 2 diabetes, and uncon-
trolled diabetes. The multivariate logistic
regression analyses were also applied to
investigate 30-day postoperative mortal-
ity associated with coexisting hyperten-
sion, mental disorders, ischemic heart
disease, COPD, stroke, hyperlipidemia,
liver cirrhosis, and renal dialysis. SAS ver-
sion 9.1 (SAS Institute Inc., Cary, NC) sta-
tistical software was used for data analyses;
two-sided P , 0.05 indicated significant
differences between groups.

RESULTSdTable 1 shows the demo-
graphic characteristics of patients with
and without diabetes who underwent
noncardiac surgery. After propensity
score matching, the absolute difference
between surgical patients with and with-
out diabetes was insignificant. Compared
with nondiabetic control patients (Table
2), patients with diabetes showed higher
risks of postoperative complications,

Table 2dRisk of postoperative complications associated with diabetes in the multiple
logistic regression models*

No diabetes (%) Diabetes (%) OR (95% CI)†

Postoperative complications
Septicemia 4.2 10.0 2.76 (2.50–3.04)
Pneumonia 2.7 4.6 1.88 (1.65–2.14)
Stroke 2.8 4.4 1.70 (1.49–1.94)
Acute renal failure 0.7 2.4 3.59 (2.88–4.48)
Deep wound infection 0.8 1.0 1.33 (1.04–1.70)
Acute myocardial infarction 0.2 0.7 3.65 (2.43–5.49)
Any of the above 9.6 19.2 2.42 (2.26–2.60)
Any noninfectious complications 6.9 14.0 2.37 (2.18–2.56)
Any infectious complications 3.6 7.2 2.23 (2.00–2.49)

30-day postoperative mortality 0.8 1.3 1.84 (1.46–2.32)
Prolonged length of hospital stay 13.2 25.2 2.30 (2.16–2.44)
ICU stay 29.0 38.8 1.67 (1.59–1.76)
Increased medical expenditure 18.0 22.0 1.32 (1.25–1.40)

*Preoperative diabetes was defined as the patient having at least one hospital admission and at least one visit
for outpatient medical services related to diabetes. †Adjusted for age, sex, teaching hospital, low-income
status, urbanization, coexisting diseases, type of surgery, and type of anesthesia.

Table 3dPreoperative diabetes-related comorbidities in association with 30-day
postoperative mortality in the multiple logistic regression models*

n Deaths Mortality (%)
30-day mortality
OR (95% CI)†

No diabetes 14,855 119 0.80 1.00 (reference)
Type of diabetes
Type 2 13,357 178 1.33 1.83 (1.44–2.32)
Type 1 1,498 21 1.40 1.99 (1.24–3.21)

Preoperative treatment of diabetes
Undertreatment 5,594 47 0.84 1.22 (0.87–1.72)
Uncontrolled 9,261 152 1.64 2.18 (1.71–2.79)

Preoperative diabetes-related
eye involvement

Without eye involvement 8,275 106 1.28 1.67 (1.28–2.18)
With eye involvement 6,580 93 1.41 2.11 (1.58–2.80)

Preoperative diabetes-related PCD
Without PCD 11,689 151 1.29 1.77 (1.38–2.26)
With PCD 3,166 48 1.52 2.13 (1.51–3.02)

Preoperative diabetes-related
ketoacidosis

Without ketoacidosis 13,895 184 1.32 1.82 (1.44–2.30)
With ketoacidosis 960 15 1.56 2.21 (1.27–3.84)

Preoperative diabetes-related renal
manifestations

Without renal manifestations 9,037 81 0.90 1.35 (1.01–1.80)
With renal manifestations 5,818 118 2.03 2.46 (1.89–3.21)

Preoperative diabetes-related coma
Without coma 13,697 168 1.23 1.73 (1.36–2.20)
With coma 1,158 31 2.68 2.81 (1.86–4.22)

PCD, peripheral circulatory disorder. *Preoperative diabetes was defined as the patient having at least one
hospital admission and at least one visit for outpatient medical services related to diabetes. †Adjusted for age,
sex, teaching hospital, low-income status, urbanization, coexisting diseases, type of surgery, and type of
anesthesia.
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including septicemia (OR 2.76 [95% CI
2.50–3.04]), pneumonia (1.88 [1.65–
2.14]), stroke (1.70 [1.49–1.94]), acute
renal failure (3.59 [2.88–4.48]), deep
wound infection (1.33 [1.04–1.70]),
acute myocardial infarction (3.65 [2.43–
5.49]), and overall complications (2.42
[2.26–2.60]). Preoperative diabetes was
associated with a significant increase in
30-day postoperative mortality (1.84
[1.46–2.32]). Prolonged length of hospi-
tal stay, stay in the ICU, and increased
medical expenditures were all signifi-
cantly associated with preoperative diabe-
tes, with ORs of 2.30 (2.16–2.44), 1.67
(1.59–1.76), and 1.32 (1.25–1.40), re-
spectively. Compared with surgical pa-
tients without diabetes, patients with
diabetes were more likely to have signifi-
cantly higher postoperative mortality
with type 1 diabetes (1.99 [1.24–3.21])
and diabetes-related comorbidities, such
as eye involvement (2.11 [1.58–2.80]),
peripheral circulatory disorders (2.13
[1.51–3.02]), ketoacidosis (2.21 [1.27–
3.84]), renal manifestations (2.46 [1.89–
3.21]), and coma (2.81 [1.86–4.22]) (Ta-
ble 3). Patients with uncontrolled diabe-
tes faced a higher risk of postoperative
mortality than did those without diabetes
(2.18 [1.71–2.79]).

Table 4 shows the impact of coexist-
ingmedical conditions on 30-day postop-
erativemortality in patients with diabetes.
Renal dialysis (OR 5.17 [95% CI 3.68–
7.28]), liver cirrhosis (3.59 [2.19–
5.88]), stroke (2.87 [1.95–4.22]), mental
disorders (2.35 [1.71–3.24]), ischemic
heart disease (2.08 [1.45–2.99]), COPD
(1.96 [1.29–2.97]), and hyperlipidemia
(1.94 [1.01–3.76]) increase the risk of
postoperative mortality for patients with
diabetes compared with control patients.
Patients with diabetes and more than two
coexisting medical conditions were more
likely to have higher postoperative mor-
tality than those without diabetes (2.55
[1.94–3.33]).

CONCLUSIONSdTo our knowledge
this is the first nationwide, population-
based, propensity score-matched study to
demonstrate that diabetes increases post-
operative complications, particularly for
acute myocardial infarction and renal
failure, in patients with diabetes under-
going noncardiac surgeries. Diabetes
also increased length of hospital stay,
medical expenditures, and 30-day post-
operative mortality. Patients with diabetes
and related comorbidities, type 1 diabetes,
uncontrolled diabetes, and coexisting

medical conditions were all more vul-
nerable to 30-day postoperative mortal-
ity than were control patients without
diabetes.

Most previous studies adjusted for
age, sex, socioeconomic covariates, and
hospital characteristics but did not con-
sider the factors of preoperative diabetes-
related comorbidities associated with
postoperative mortality (9–12). Coexist-
ing medical conditions, such as mental
disorder, liver cirrhosis, and renal dialy-
sis, have been deemed independent deter-
minants in perioperative complications
and mortality (8,17,19,20,24–26). By
using a propensity score-matched pair
model to reduce influences from these
confounders, we have validated that dia-
betes is an important independent de-
terminant for perioperative adverse
events in patients undergoing noncardiac
surgeries.

Whether diabetes is an independent
determinant of increased short-term (30-
day) postoperative complications in non-
cardiac surgery was unclear (6–11). The
present study indicates that diabetes pre-
disposes patients to infectious and non-
infectious postoperative complications.
The findings are the first in our knowl-
edge to indicate that diabetes increases
the risk of acute renal failure in patients
undergoing noncardiac surgeries (8–11)
and are similar to those of a recent epide-
miological, longitudinal follow-up inves-
tigation that suggested a 2.5-fold risk of
acute renal failure for patients with diabe-
tes (30). Hyperglycemia-associated endo-
thelial dysfunction (31), impaired wound

healing (32), postoperative sepsis (33),
and cerebral ischemia (34) in combina-
tion with superimposed surgical stress
in noncardiac surgeries could substan-
tially contribute to the increased risk of
postoperative complications. In addition,
the prolonged length of hospital and ICU
stays resulting from the increased risk of
postoperative complications might con-
sequently elevate hospital expenditures.
However, this assumption should be val-
idated in future prospective randomized
trials.

Although Cook et al. (10) reported
similar findings in patients with diabetes
undergoing cervical fusion, they relied
only on administrative ICD-9-CM coding
to define uncontrolled diabetes and did
not consider coexisting medical condi-
tions as potential confounders in their
analysis. The current study identified un-
controlled diabetes on the basis of ICD-9-
CM coding. In addition, to reduce con-
founding from such coexisting medical
conditions as hypertension, mental disor-
ders, ischemic heart disease, COPD, renal
dialysis, stroke, hyperlipidemia, and liver
cirrhosis (24–29,33), we adjusted for
these covariates in the propensity score-
matched models and then controlled for
these factors through multivariate logistic
regression. We found that uncontrolled
diabetes and diabetes-related comorbidi-
ties increase postoperative 30-daymortal-
ity after various noncardiac surgeries,
and these findings were similar to those
in cardiac surgeries (13). However,
whether intensive glycemic control in
the noncardiac surgery postoperative

Table 4dThe joint effects of coexisting medical conditions on 30-day postoperative
mortality in patients with diabetes*

n Deaths Mortality (%)
30-day mortality
OR (95% CI)†

No diabetes 14,855 119 0.80 1.00 (reference)
Diabetes with renal dialysis 1,702 54 3.17 5.17 (3.68–7.28)
Diabetes with liver cirrhosis 706 20 2.83 3.59 (2.19–5.88)
Diabetes with stroke 1,441 36 2.50 2.87 (1.95–4.22)
Diabetes with mental disorders 3,024 59 1.95 2.35 (1.71–3.24)
Diabetes with ischemic heart disease 2,195 42 1.91 2.08 (1.45–2.99)
Diabetes with COPD 1,720 29 1.69 1.96 (1.29–2.97)
Diabetes with hyperlipidemia 788 10 1.27 1.94 (1.01–3.76)
Diabetes with hypertension 5,228 71 1.36 1.64 (1.21–2.22)
Diabetes with two or more
coexisting diseases 4,758 102 2.14 2.55 (1.94–3.33)

*Preoperative diabetes was defined as the patient having at least one hospital admission and at least one visit
for outpatient medical services related to diabetes. †Adjusted for age, sex, teaching hospital, low-income
status, urbanization, type of surgery, and type of anesthesia.
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period could reduce the risk of short-term
mortality still needs to be elucidated.

In this study, type 1 diabetes had a
greater influence on postoperative 30-day
mortality than type 2 diabetes; this com-
parison is unprecedented. Cook et al. (10)
reported that type 1 diabetes was associ-
ated with a higher mortality rate than type
2 diabetes in patients who underwent cer-
vical fusion. Patients with type 1 diabetes
mostly started from their younger stage
when compared with those with type 2
diabetes (35). Expected longer exposure
to the hyperglycemic environment pre-
disposing to the occurrence of more se-
vere macro- and microangiopathy-related
complications could partially account for
the present results. However, this hy-
pothesis needs to be tested in future
studies.

Previous studies indicated that dia-
betic patients with coexisting mental dis-
orders were at increased long-term
mortality compared with those without;
this finding could be partially attributed
to poor diabetes control in those with
coexisting mental disorders (36). History
of liver cirrhosis, renal dialysis, ischemic
heart disease, stroke, COPD, or hyperten-
sion per se was proven to be indepen-
dently associated with higher risks of
postoperative mortality in noncardiac
surgeries (24–29). However, whether a
greater impact on postoperative short-
term mortality exists in patients with di-
abetes and these comorbid conditions is
still unresolved. The present study pro-
vides evidence that coexisting liver cir-
rhosis or renal dialysis in combination
with diabetes has a much higher impact
on postoperative 30-day mortality than
diabetes only. With these results, medical
resources should be appropriately allo-
cated to patients with diabetes and coex-
isting medical conditions when they
undergo noncardiac surgeries.

This study had several limitations.
First, records from reimbursement claims
for postoperative complications, comor-
bidities, and coexisting medical condi-
tions might be underreported in clinical
practice. However, these data should be
distributed equally between both groups
without causing bias in the results. This
study focused on 30-day postoperative
short-term mortality, which is less likely
to be underreported. Second, severity of
diabetes was defined by the registered
diagnosis codes, not by laboratory data,
such as fasting glucose level. Third, de-
tailed information on sociodemographic
factors, dietary habits, and lifestyles was

not available in the National Health In-
surance Research Database for this study
to validate the association of these factors
with postoperative adverse outcomes
(8,17–20). Fourth, to strictly identify pa-
tients with diabetes, we enrolled only
those who experienced hospitalization
and outpatient care for diabetes within
24 months before the index surgery.
Therefore, data interpretation should
be made carefully; the findings from
this study might only be suitable for pa-
tients with significant diabetes. Al-
though the surgical patients without
diabetes were those who had no medi-
cal visits with an ICD-9-CM code (250)
for diabetes within 24 months before
the index surgery, some mild or border-
line diabetes may have existed in this
group. In this way, the influence of di-
abetes on postoperative outcomes may
be underestimated.

In conclusion, we precisely describe
that diabetes is an important independent
risk factor in increased postoperative
complications, 30-day mortality, length
of hospital stay, andmedical expenditures
in patients undergoing noncardiac sur-
geries. Uncontrolled diabetes, coexisting
medical conditions, and diabetes-related
comorbidities all contribute to increased
postoperative 30-day mortality. This study
provides a comprehensive perioperative
assessment and enhances the understand-
ing of the complex issues of care for patients
with diabetes who undergo noncardiac
surgery.
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