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: Background: The impact of sex differences in fracture

patients remains incompletely understood. This study
compared complications and mortality after fracture between
female patients and male patients.

Methods: We conducted nationwide study of 253000 fracture
patients who received inpatient care using Taiwan s
National Health Insurance Research Database 2008-2013
claims data. Female and male fracture patients were
selected for comparison by using a propensity score
matching procedure. Multivariate logistic regressions were
used to calculate the adjusted odds ratios (ORs) and 95%
CIs of post-fracture complications and in-hospital
mortality between women and men.

Results: Male patients had higher risks of post-fracture
pneumonia (OR=1.96; 95% CI, 1.83-2.11), acute renal failure
(OR=1.85; 95% CI, 1.60-2.15), deep wound infection
(OR=1.63; 95% CI, 1.51-1.77), stroke (OR=1.58; 95% CI,
1.49-1.67), septicemia (OR=1.51; 95% CI, 1.42-1.61), acute
myocardial infarction (OR=1.38; 95% CI, 1.09-1.75) and in-
hospital mortality (OR=1.69; 95% CI, 1.48-1.93) compared
with female patients. However, lower risk of post-fracture
urinary tract infection (OR=0.69; 95% CI, 0.65-0.72) was
found in men than in women. Male patients also had longer
hospital stays and higher medical expenditures of fracture
admission than female patients. Higher rates of post-
fracture adverse events in male patients were noted in all
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age groups and all types of fracture.

Conclusion: Male patients showed more complications and
higher mortality after fracture admission compared with
female patients except urinary tract infection. These
findings suggest the need to revise the protocols for
fracture care for the susceptible population.

sex difference; fracture; complications; mortality
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Abstract

Background: The impact of sex differences in fracture patients remains incompletely understood. This study
compared complications and mortality after fracture between female patients and male patients.

Methods: We conducted nationwide study of 253000 fracture patients who received inpatient care using
Taiwan’s National Health Insurance Research Database 2008-2013 claims data. Female and male fracture
patients were selected for comparison by using a propensity score matching procedure. Multivariate logistic
regressions were used to calculate the adjusted odds ratios (ORs) and 95% Cls of post-fracture complications
and in-hospital mortality between women and men.

Results: Male patients had higher risks of post-fracture pneumonia (OR=1.96; 95% CI, 1.83-2.11), acute
renal failure (OR=1.85; 95% CI, 1.60-2.15), deep wound infection (OR=1.63; 95% CI, 1.51-1.77), stroke
(OR=1.58; 95% ClI, 1.49-1.67), septicemia (OR=1.51; 95% CI, 1.42-1.61), acute myocardial infarction
(OR=1.38; 95% CI, 1.09-1.75) and in-hospital mortality (OR=1.69; 95% CI, 1.48-1.93) compared with female
patients. However, lower risk of post-fracture urinary tract infection (OR=0.69; 95% CI, 0.65-0.72) was found
in men than in women. Male patients also had longer hospital stays and higher medical expenditures of
fracture admission than female patients. Higher rates of post-fracture adverse events in male patients were
noted in all age groups and all types of fracture.

Conclusion: Male patients showed more complications and higher mortality after fracture admission
compared with female patients except urinary tract infection. These findings suggest the need to revise the
protocols for fracture care for the susceptible population.

Keywords: sex difference; fracture; complications; mortality
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TABLE I Baseline Characteristics in Female and Male Fracture Patients before

Matching
Female (N=249012) Male (N=249574) P Value
Age, years n (%) n (%) <0.0001
20-29 18582 (7.5) 44607 (17.9)
30-39 17066 (6.9) 40456 (16.2)
40-49 23655 9.5 43903 (17.6)
50-59 46832 (18.8) 40764 (16.3)
60-69 45149 (18.1) 26091 (10.5)
70-79 52236 (21.0) 26683 (10.7)
>80 45492 (18.3) 27070 (10.9)
Low income <0.0001
No 243314 (97.7) 241805 (96.9)
Yes 5698 (2.3) 7769 3.1
Types of fracture <0.0001
Skull bone fracture 10620 (4.3) 24219 9.7)
Neck trunk fracture 17153 (6.9) 16771 (6.7)
Upper limb fracture 98190 (39.4) 95766 (38.4)
Lower limb fracture 55098 (22.1) 66085 (26.5)
Hip fracture 67951 (27.3) 46733 (18.7)
Fracture with surgery 227523 (91.4) 221790 (88.9) <0.0001
Medical conditions
Hypertension 116198 (46.7) 74303 (29.8) <0.0001
Mental disorders 50508 (20.3) 35379 (14.2) <0.0001
Diabetes 56162 (22.6) 33988 (13.6) <0.0001
Hyperlipidemia 56317 (22.6) 31595 (12.7) <0.0001
Peptic ulcer disease 27841 (11.2) 21716 (8.7) <0.0001
COPD 15387 (6.2) 20760 (8.3) <0.0001
Ischemic heart disease 25223 (10.1) 17374 (7.0) <0.0001
Atherosclerosis 18271 (7.3) 12759 (5.1) <0.0001
Anemia 19319 (7.8) 10117 (4.1) <0.0001
Heart failure 11142 4.5) 6421 (2.6) <0.0001
Liver cirrhosis 2203 (0.9) 3553 (1.4) <0.0001
Renal dialysis 4310 (1.7) 2919 (1.2) <0.0001
Number of hospitalizations™* <0.0001
0 204202 (82.0) 208629 (83.6)
1 29467 (11.8) 25947 (10.4)
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2 8674

>3 6669
Number of emergency visits*

0 147898

1 61665

2 21878

>3 17571

(3.5)
2.7)

(59.4)
(24.8)
(8.8)
(7.1)

7967
7031

145488
63513
23055
17518

(3.2)
(2.8)

(58.3)
(25.5)
(9.2)
(7.0)

<0.0001

COPD, Chronic obstructive pulmonary disease.

*Before fracture admission within one year
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TABLE II Baseline Characteristics in Female and Male Fracture Patients after

Matching
Female (N=126500) Male (N=126500) P Value
Age, years n (%) n (%) 1.0000

20-29 16205 (12.8) 16205 (12.8)

30-39 13746 (10.9) 13746 (10.9)

40-49 18710 (14.8) 18710 (14.8)

50-59 30754 (24.3) 30754 (24.3)

60-69 16524 (13.1) 16524 (13.1)

70-79 14967 (11.8) 14967 (11.8)

>80 15594 (12.3) 15594 (12.3)

Low income 1.0000

No 124826 (98.7) 124826 (98.7)

Yes 1674 (1.3) 1674 (1.3)

Types of fracture 1.0000

Skull bone fracture 7923 (6.3) 7923 (6.3)

Neck trunk fracture 6481 (5.1) 6481 (5.1)

Upper limb fracture 51193 (40.5) 51193 (40.5)

Lower limb fracture 34782 (27.5) 34782 (27.5)

Hip fracture 26121 (20.7) 26121 (20.7)
Fracture with surgery 117711 (93.1) 117711 (93.1) 1.0000
Medical conditions

Hypertension 41014 (32.4) 41014 (32.4) 1.0000

Diabetes 17222 (13.6) 17222 (13.6) 1.0000

Hyperlipidemia 16855 (13.3) 16855 (13.3) 1.0000

Mental disorders 16100 (12.7) 16100 (12.7) 1.0000

Peptic ulcer disease 8267 (6.5) 8267 (6.5) 1.0000

Ischemic heart disease 6044 (4.8) 6044 (4.8) 1.0000

COPD 5199 4.1 5199 (4.1) 1.0000

Atherosclerosis 4124 (3.3) 4124 (3.3) 1.0000

Anemia 3332 (2.6) 3332 (2.6) 1.0000

Heart failure 1660 (1.3) 1660 (1.3) 1.0000

Renal dialysis 445 (0.4) 445 (0.4) 1.0000

Liver cirrhosis 333 (0.3) 333 (0.3) 1.0000
Number of hospitalizations™* 1.0000

0 112750 (89.1) 112750 (89.1)

1 10718 (8.5) 10718 (8.5)
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2 1857

>3 1175
Number of emergency visits*

0 80453

1 31704

2 9136

>3 5207

(1.5)
(0.9)

(63.6)
(25.1)
(7.2)
(4.1)

1857
1175

80453
31704
9136
5207

(1.5)
(0.9)

(63.6)
(25.1)
(7.2)
(4.1)

1.0000

COPD, Chronic obstructive pulmonary disease.

*Before fracture admission within one year
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TABLE III Risk of Complications and Mortality after Fracture for Female and Male

Patients

Female Male Risk of outcomes
(N=126500) (N=126500)

Events %  Event %  OR (95% CI)*
30-day in-hospital mortality 360 0.3 600 0.5 1.69(1.48-1.93)
Postoperative complications

Pneumonia 1222 1.0 2319 1.8 1.96(1.83-2.11)
Acute renal failure 277 0.2 509 0.4 1.85(1.60-2.15)
Deep wound infection 1048 0.8 1701 1.3 1.63(1.51-1.77)
Stroke 2186 1.7 3345 2.6 1.58(1.49-1.67)
Septicemia 1698 1.3 2540 2.0 1.51(1.42-1.61)
Acute myocardial infarction 119 0.1 164 0.1 1.38(1.09-1.75)
Postoperative bleeding 203 0.2 228 0.2 1.12(0.93-1.36)
Pulmonary embolism 113 0.1 99 0.1 0.88(0.67-1.15)
Urinary tract infection 3868 3.1 2730 2.2 0.69 (0.65-0.72)
Medical expenditure® 1710+1624 18312052 p<0.0001
Length of hospital stay, daysb 6.28+5.63 6.82+6.72 p<0.0001

CI, confidence interval; OR, odds ratio.
*Adjusted for all covariates listed in Table 1.
*Mean+SD
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TABLE 1V The Stratified Analysis for the Risk of Adverse Events after

Fracture Associated with Sex

Adverse events*

n Events Rate, %

OR (95% CI)t

Age 20-29 years

Age 30-39 years

Age 40-49 years

Age 50-59 years

Age 60-69 years

Age 70-79 years

Age >80 years

0 medical condition

1 medical condition

2 medical conditions

>3 medical conditions

Skull bone fracture

Neck trunk fracture

Upper limb fracture

Lower limb fracture

Hip fracture

Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male
Female
Male

16205
16205
13746
13746
18710
18710
30754
30754
16524
16524
14967
14967
15594
15594
64155
64155
28102
28102
18095
18095
16148
16148

7923

7923

6481

6481
51193
51193
34782
34782
26121
26121

449
605
371
527
524
839
966
1570
881
1356
1193
1987
1736
2710
1821
2947
1535
2482
1280
1979
1484
2186
811
1264
380
669
1113
1652
1279
1910
2537
4099

2.8
3.7
2.7
3.8
2.8
4.5
3.1
5.1
53
8.2
8.0
13.3
11.1
17.4
2.8
4.6
5.5
8.8
7.1
10.9
9.2
13.5
10.2
16.0
5.9
10.3
2.2
3.2
3.7
5.5
9.7
15.7

1.00 (reference)
1.37(1.21-1.56)
1.00 (reference)
1.45 (1.26-1.66)
1.00 (reference)
1.65 (1.48-1.85)
1.00 (reference)
1.69 (1.55-1.83)
1.00 (reference)
1.62 (1.48-1.77)
1.00 (reference)
1.79 (1.66-1.94)
1.00 (reference)
1.69 (1.58-1.81)
1.00 (reference)
1.67 (1.58-1.78)
1.00 (reference)
1.71 (1.60-1.83)
1.00 (reference)
1.64 (1.52-1.77)
1.00 (reference)
1.57 (1.46-1.68)
1.00 (reference)
1.72 (1.56-1.90)
1.00 (reference)
1.86 (1.63-2.13)
1.00 (reference)
1.51 (1.40-1.63)
1.00 (reference)
1.53 (1.42-1.64)
1.00 (reference)
1.75 (1.66-1.84)

CI, confidence interval; OR, odds ratio.

23



* Adverse events included with 30-day in-hospital mortality, stroke, pneumonia,
septicemia, acute renal failure, acute myocardial infarction, deep wound infection.
tAdjusted for all covariates listed in Table 1.
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TABLE V The Stratified Analysis for the Risk of Urinary Tract Infection after

Fracture Associated with Sex

Postoperative urinary tract infection

n Events Rate, % OR (95% CI)f

Age 20-29 years Female 16205 155 1.0 1.00 (reference)
Male 16205 53 0.3  0.34(0.25-0.46)
Age 30-39 years Female 13746 143 1.0 1.00 (reference)
Male 13746 77 0.6 0.53(0.40-0.71)
Age 40-49 years Female 18710 195 1.0 1.00 (reference)
Male 18710 105 0.6 0.53(0.42-0.68)
Age 50-59 years Female 30754 473 1.5 1.00 (reference)
Male 30754 257 0.8 0.54(0.46-0.63)
Age 60-69 years Female 16524 429 2.6 1.00 (reference)
Male 16524 271 1.6  0.62(0.53-0.73)
Age 70-79 years Female 14967 858 5.7 1.00 (reference)
Male 14967 669 4.5 0.77 (0.69-0.85)
Age >80 years Female 15594 1615 10.4  1.00 (reference)
Male 15594 1298 8.3 0.78 (0.73-0.85)
0 medical condition Female 64155 874 1.4 1.00 (reference)
Male 64155 603 0.9 0.68(0.61-0.76)
1 medical condition Female 28102 947 3.4 1.00 (reference)
Male 28102 666 24  0.69(0.62-0.76)
2 medical conditions  Female 18095 897 5.0  1.00 (reference)
Male 18095 647 3.6  0.70 (0.63-0.78)
>3 medical conditions Female 16148 1150 7.1 1.00 (reference)
Male 16148 814 5.0 0.68(0.62-0.75)
Skull bone fracture Female 7923 153 1.9  1.00 (reference)
Male 7923 145 1.8  0.95(0.75-1.19)
Neck trunk fracture Female 6481 357 5.5 1.00 (reference)
Male 6481 315 4.9 0.88(0.75-1.02)
Upper limb fracture =~ Female 51193 573 1.1 1.00 (reference)
Male 51193 248 0.5 0.43(0.37-0.50)
Lower limb fracture =~ Female 34782 471 1.4 1.00 (reference)
Male 34782 199 0.6 0.42(0.35-0.49)
Hip fracture Female 26121 2314 8.9  1.00 (reference)

Male 26121 1823 7.0 0.77 (0.72-0.82)

CI, confidence interval; OR, odds ratio.
tAdjusted for all covariates listed in Table 1.
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'Department of Anesthesiology, Taipei Medical University Hospital, Taiwan
*School of Medicine, College of Medicine, Taipei Medical University, Taiwan

Background: The outcomes after surgery for patients with alcoholic liver diseases (ALD) remains
incompletely understood. Our purpose is to evaluate the adverse outcomes after non-hepatic surgeries in
patients with ALD.

Methods: We conducted a retrospective cohort study of 32548 adults aged 20 years and older who underwent
non-hepatic surgical procedures using Taiwan’s National Health Insurance Research Database 2008-2013
claims data. Using a propensity score matching procedure, 32548 non-ALD adults were selected for
comparison. Logistic regression was used to calculate the odds ratios (ORs) and 95% Cls of postoperative
complications and in-hospital mortality associated with ALD.

Results: Patients with ALD had higher risks of postoperative acute renal failure (OR 2.75, 95% CI 2.37-3.19),
septicemia (OR 1.88, 95% CI 1.75-2.00), pneumonia (OR 1.63, 95% CI 1.49-1.77), and in-hospital mortality
(OR 3.28, 95% CI 2.81-3.83) compared with non-ALD people. Patients with ALD also had longer hospital
stays (10.2+14.1 vs. 8.5£13.6 days, p<0.0001) and higher medical expenditures after non-hepatic surgical
procedures than controls. Jaundice (OR 5.80, 95% CI 4.58-7.33), ascites (OR 5.72, 95% CI 4.71-6.96),
gastrointestinal hemorrhage (OR 5.39, 95% CI 4.49-6.46), and hepatic coma (OR 6.54, 95% CI 5.36-7.97)
were significant determinants for postoperative mortality in patients with ALD compared with those without
ALD.

Conclusion: Surgical patients with ALD showed more adverse events, with a risk of in-hospital mortality
approximately 3-fold higher after non-hepatic surgeries compared with non-ALD people. These findings

suggest the urgent need to revise the protocols for postoperative care for this population.
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Background: The outcomes after surgery for patients with alcoholic liver diseases (ALD) remains
incompletely understood. Our purpose is to evaluate the adverse outcomes after non-hepatic surgeries in
patients with ALD.

Methods: We conducted a retrospective cohort study of 32548 adults aged 20 years and older who underwent
non-hepatic surgical procedures using Taiwan’s National Health Insurance Research Database 2008-2013
claims data. Using a propensity score matching procedure, 32548 non-ALD adults were selected for
comparison. Logistic regression was used to calculate the odds ratios (ORs) and 95% Cls of postoperative
complications and in-hospital mortality associated with ALD.

Results: Patients with ALD had higher risks of postoperative acute renal failure (OR 2.75, 95% CI 2.37-3.19),
septicemia (OR 1.88, 95% CI 1.75-2.00), pneumonia (OR 1.63, 95% CI 1.49-1.77), and in-hospital mortality
(OR 3.28, 95% CI 2.81-3.83) compared with non-ALD people. Patients with ALD also had longer hospital
stays (10.2+14.1 vs. 8.5£13.6 days, p<0.0001) and higher medical expenditures after non-hepatic surgical
procedures than controls. Jaundice (OR 5.80, 95% CI 4.58-7.33), ascites (OR 5.72, 95% CI 4.71-6.96),
gastrointestinal hemorrhage (OR 5.39, 95% CI 4.49-6.46), and hepatic coma (OR 6.54, 95% CI 5.36-7.97)
were significant determinants for postoperative mortality in patients with ALD compared with those without
ALD.

Conclusion: Surgical patients with ALD showed more adverse events, with a risk of in-hospital mortality
approximately 3-fold higher after non-hepatic surgeries compared with non-ALD people. These findings

suggest the urgent need to revise the protocols for postoperative care for this population.
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