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Abstract

 Purpose—Racial disparities in uterine cancer-related outcomes have been reported. The goal 

of this study was to determine if race, pre-operative body mass index (BMI) and medical 

comorbidities are predictors of loss of functional independence after surgery for uterine cancer.

 Methods—Loss of independence was defined as a change from pre-operative functional 

independence, to a post-operative requirement of discharge to a post-care facility or death within 

the first 30 days following uterine cancer surgery. Demographic factors, comorbidities, BMI, intra-

operative and post-operative outcomes and discharge status were abstracted from the 2011 and 

2012 American College of Surgeons National Surgical Quality Improvement Program (NSQIP). 

Statistical analyses included multivariable logistic regression and Wald tests for interaction.

 Results—4,005 patients had uterine cancer and were functionally independent pre-operatively. 

After adjusting for clinical features and comorbidities, Black women were not significantly more 

likely to lose functional independence than non-Black women. However, a significant interaction 

(OR=1.17, p<0.001) was found between race and BMI for loss of functional independence. 

Interaction plots revealed worsening functional outcomes for Black women with BMI>40 but not 

in non-Blacks.

 Conclusions—The interaction suggests a 17% increased odds of losing independence for 

each unit of BMI difference for Black uterine cancer patients, or 170% increased odds of losing 

independence for a 10-point increase in BMI, given a linear association. To reduce the likelihood 

of losing post-operative functional independence, Black, high BMI patients with or at-risk for 

uterine cancer may especially benefit from weight loss or interventions to optimize physical 

function.
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 Introduction

Uterine cancer is the most common gynecologic malignancy in the United States[1]. Black 

women have more aggressive tumors and worse histology (Type 2 endometrial cancer) [2], 

and are significantly more likely to die from uterine cancer than any other racial group[3], 

warranting exploration of outcomes for Blacks in comparison with all other racial groups. 

Black women with uterine cancer are more obese[4], younger at diagnosis[2], and have more 

comorbidities prior to diagnosis[5] than White women, all of which may be associated with 

the woman’s ability to return to her pre-surgery level of functioning and need for 

institutional care. For example, a Black uterine cancer patient who was functional enough to 

go into the hospital unaided may be less likely than a White cancer patient to be able to 

return home from the hospital with the same degree of functioning as when she left for the 

hospital, or may be less likely to return home at all. Black women have poorer survival 

outcomes after uterine cancer, which are not fully explained by a higher number of 

comorbidities[6], and may include longer hospital stay[7], treatment complications[7,8] that 

lead to longer operative times, worse prognosis[9,10], histology[11], and greater risk of 

recurrence and death[2,12]. Many of these factors may be related to ability to return to 

activities of daily living after uterine cancer surgery.

Functional independence can be defined broadly as the ability to perform activities of daily 

living without assistance[13,14], the loss of which has been associated with further risk of 

decline[15], lower quality of life, less autonomy, increased mortality[16,17], increased 

healthcare needs and higher costs[18]. In a study of older adults who lost independence, 

41% died within 1 year of discharge and 29% remained disabled at 1 year [16]. In one safety 

net hospital setting, loss of independence after surgery was estimated to occur in 27.4% of 

those ages 55–59, 22.2% of those ages 60–64, 17.4 % of those ages 65–69, 30.3 % of those 

ages 70–79, and 61.7% in patients over 80 [19]. Although these estimates were not specific 

to cancer populations, they are inclusive of cancer populations, meaning that some uterine 

cancer patients will complete treatment and be discharged to return to home without need for 

further follow-up care, while others may be discharged to rehabilitation services, nursing 

homes, care facilities, or may not survive. The life changes can have profound effects for 

patients [18], which may be especially salient for Black uterine cancer patients, who are 

already predisposed to poorer outcomes after surgery [6] and are more likely to have scarcer 

access to health resources to address symptoms and issues in follow-up [20]. Yet there has 

been no published assessment on who is more likely to experience loss of functional 

independence after uterine cancer surgery or whether or not there are differences by race.

The purpose of this study was to explore predictive factors associated with loss of functional 

independence after uterine cancer surgery, including race, pre-operative body mass index 

(BMI), co-morbidities, and level of surgical complexity. In this analysis, and similar to 

previous studies [19,17,18], loss of functional independence was defined as a patient who 
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could not return home after her surgery due to discharge to a post-care facility or death 

within the first 30 days following uterine cancer surgery.

 Methods

 Data Sources and Study Sample

Gynecologic surgeries performed between 2011 and 2012 were identified using the 

American College of Surgeons (ACS) National Surgical Quality Improvement Program 

(NSQIP) database. ACS NSQIP is a national, validated, risk-adjusted data set submitted by 

participating hospitals, based on patient medical charts, for the purpose of improving the 

quality of surgical care. It includes data on pre-operative risk factors, intra-operative 

variables, and 30-day post-operative mortality and morbidity outcomes for over 100,000 

patients over 16 years of age undergoing major surgical procedures in both the inpatient and 

outpatient setting. Data were collected by trained surgical clinical reviewers provided by the 

American College of Surgeons. Peri-operative outcomes within NSQIP have been validated 

by the trained surgical clinical reviewers of individual patient charts per standard registry 

protocols. This study used de-identified secondary data only, thus met the qualifications for 

exemption from IRB review.

 Sample

Inclusion criteria included patients with a diagnosis of uterine cancer (ICD-9 179.x, 182.x, 

and 233.2) who underwent hysterectomy (under the assumption that <5% of uterine 

malignancies would be non-endometrial), including those who had lymphadenectomy, 

bilateral salpingo-oophorectomy (BSO), and were physically independent prior to surgery. 

Exclusion criteria included patients who: 1) were non-functionally independent within the 

30 days prior to surgery (partially dependent, totally dependent pre-operatively, diagnosis of 

quadriplegia, impaired sensorium, and coma); 2) had an unknown discharge destination; 3) 

had no race data reported; 4) weighed greater than 600lbs or unknown weight or height; 5) 

had secondary procedural codes for a major concurrent procedure, such as gastrointestinal, 

genitourinary or other surgeries (under the presumption that they had extreme advanced 

stage disease, or additional surgical conditions beyond uterine cancer); and 6) had an 

operative time less than 40 minutes or greater than 600 minutes (under the presumption that 

an unusually short operative time indicated that the patient did not have a complete 

hysterectomy or an aborted procedure, or an unusually long operative time due to additional 

health conditions and surgical complexity).

 Key Variables

The outcome of loss of functional independence was defined as: a change from baseline pre-

operative functional independence to a post-operative status requiring any of the following: 

1) discharge to a post-care facility, including skilled care, unskilled facility, separate acute 

care, or rehabilitation facilities, or 2) death within the immediate post-operative 30 day 

period. Pre-operative functional independence was defined by NSQIP as “the patient’s 

abilities to perform activities of daily living in the 30 days prior to surgery. Activities of 

daily living are defined as ‘the activities usually performed in the course of a normal day in a 

person’s life… bathing, feeding, dressing, toileting, and mobility. ’” The best functional 
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status within the 30 days prior to surgery is reported based on the following criteria: “(1) 

Independent: The patient does not require assistance from another person for any activities 

of daily living. This includes a person who is able to function independently with 

prosthetics, equipment, or devices.; (2) Partially dependent: The patient requires some 

assistance from another person for activities of daily living. This includes a person who 

utilizes prosthetics, equipment, or devices but still requires some assistance from another 

person for activities of daily living; or (3) Totally dependent: The patient requires total 

assistance for all activities of daily living.” [21]

Demographic factors of age at time of surgery and self-reported race, comorbidities, body 

mass index (BMI), intra-operative and post-operative outcomes, and discharge status data 

were included for analysis. Demographic and clinical data were collected including the 

following: age at time of surgery, body mass index (BMI), race, pre-operative health 

conditions, comorbidities, intra-operative and post-operative outcomes, and discharge 

destination. Age was dichotomized at age 60 because that is the average age of endometrial 

cancer diagnosis[22], and to account for the NSQIP age variable that grouped all patients 

over the age of 90 into one category. Pre-operative BMI was calculated based on reported 

weight and height. Due to no height or weight listed, 39 patients were missing BMI and 

were excluded from the analysis. Comorbidities included diabetes, dyspnea, chronic 

obstructive pulmonary disorder (COPD), cardiovascular disease, hypertension, transient 

ischemic attacks, and stroke. We used the count of comorbidities in our regression models. 

Worse pre-operative conditions were defined as having ascites, disseminated cancer, prior 

operation within 30 days, emergent surgical case, baseline renal failure or dialysis. Pre-

operative hospital stay was defined as days of hospital admission prior to the surgery date.

Major complications included: organ surgical site infection, wound disruption, stroke, coma, 

myocardial infarction, cardiac arrest requiring cardiopulmonary resuscitation (CPR), 

pulmonary embolism, unplanned intubation, on ventilator dependence greater than 48 hours, 

acute renal failure, sepsis, re-operation, and deep vein thrombosis (DVT) requiring therapy 

post-operatively. Pre-operative hospital stay was defined as days of hospital admission prior 

to the surgery date. Type of surgical approach was classified as open abdominal versus 

minimally invasive surgery. Minimally invasive surgery included all types of laparoscopy-

assisted supracervical hysterectomy (LASH), Laparoscopy-Assisted Vaginal Hysterectomy 

and Total Laparoscopic Hysterectomy.

 Statistical Analysis

Cases were excluded from analysis when data were missing on discharge destination, pre-

admission function, height, weight or race. When these variables were present, analyses 

were run even if there were other missing data; results were unchanged when run as 

complete-case analysis. Mann-Whitney and Chi-square tests were used for comparison tests. 

Multivariable logistic regression with a dichotomous outcome for whether or not the patient 

was classified as having loss of functional independence, was performed based on the 

aforementioned definition. To assess whether or not results were driven by differences in 

surgical approaches, a sensitivity analysis was performed among those patients who 

underwent open abdominal surgery. Wald tests were used to assess the interaction of race 

Dean et al. Page 4

Support Care Cancer. Author manuscript; available in PMC 2017 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



and BMI. Stata/MP 13.0 was used for statistical analysis. A two-sided P value of 0.05 was 

considered statistically significant.

 Results

As shown in Figure 1, 4,005 patients of the total NSQIP patient sample met inclusion/

exclusion criteria and were identified as having a diagnosis of uterine cancer and who were 

functionally independent pre-operatively (Figure 1. Flow Chart). Demographic information 

of these patients appear in Table 1. Of the 4,005 total patients, 305 (7.6%) were Black and 

3,700 (92.4%) were non-Black. Non-Black included White (n=3,544), Asian (n=138), 

American Indian/Alaskan Native (n=8), and Native Hawaiian/Pacific Islander (n=10). 

Compared with non-Black, Black uterine cancer patients had significantly higher average 

BMI (35.5 vs. 32.4, p<0.001), were more likely to have one or more comorbidities (77.7% 

vs. 59.6%, p<0.001), and had longer operative times (175 minutes vs. 163 minutes, 

p<0.001). Black women were more likely than non-Black women to have open abdominal 

surgery (52.5% vs. 33.9%, p<0.001), but all of the Black women who were discharged to a 

facility had open abdominal surgery. There were no significant differences by race, age 

category of patient at time of surgery, major complication during surgery, operative time, 

worse pre-operative condition, pre-operative hospital stay, or likelihood of discharge to a 

post-acute facility (2.3% for Black women versus 3.2% for non-Black women, p=0.38).

After adjusting for race, BMI, age, number of comorbidities, worse pre-operative condition, 

major complications and days hospitalized prior to surgery, Black women were not 

significantly more likely to lose functional independence overall during the post-operative 

period than non-Black women (results not presented). However, a significant interaction 

(Table 2) was found between Black and BMI for loss of functional independence, with an 

OR=1.17 (p<0.001) indicating a 17% increased odds of losing functional independence for 

each increasing unit of BMI. Being over 60 (OR=4.18, p<0.001), having more comorbid 

conditions (OR=1.64, p<0.001), worse pre-operative condition (OR=2.53, p<0.001), 

experiencing major complication during surgery (OR=2.57, p<0.001), and pre-surgical 

admission (OR=1.19, p<0.001) were significantly and positively associated with increased 

odds of loss of functional independence. The significant interaction between Black race and 

BMI (OR=1.14; p<0.001) remained in the subsample of participants (n=1416) with open 

abdominal surgery only (Table 3).

An interaction plot (Figure 2) revealed worse functional outcomes per unit change in BMI 

for Black women but not for non-Black women, with a cross-over effect at BMI=40. Based 

on examination of the plot, Black and non-Black women have the same odds of loss of 

functional independence at BMI of 40. Black women with BMI<40 experienced lower odds 

of loss of functional independence compared with non-Black women, but higher odds of loss 

of functional independence with BMI>40 compared with non-Black women. Sensitivity 

analysis that excluded all race groups other than White and Black revealed similar results; 

however, the sample size for other races (<5%) may have been too small to detect 

differences by the “other races” group members.
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 Discussion

A significant interaction between Black race and BMI suggested that each unit increase in 

BMI would confer a 17% increase in odds of losing functional independence, making Black 

women with high BMIs at high-risk for losing functional independence. Given a linear 

relationship between BMI and loss of independence, this would translate to a 170% increase 

in odds of losing functional dependence for a 10-point increase in BMI. At a BMI of less 

than 40, Black women have less loss of function than non-Black women, but non-Black 

women still have relatively low risk of loss of function across all BMIs. Other key 

contributing factors to loss of independence were being over 60 years of age, higher number 

of co-morbid conditions, worse pre-operative condition, experiencing a major complication, 

and greater length of pre-operative hospital stay. Of these, age and worse pre-operative 

condition had the strongest association, which have been previously associated with 

functional decline after hospital admission[17] and higher post-discharge mortality risk[23], 

respectively.

The initial multivariable regression result aligns with a recent study suggesting no worse 

post-surgical 30-day outcomes for Black compared to White endometrial cancer patients, 

when accounting for pre- and post-operative complications[24]. This analysis reinforced that 

race in and of itself does not explain the disparities in why Black patients have differential 

outcomes after treatment. It is the combination of the factors associated with the race, 

including higher BMI, that drive why Black patients experience worse outcomes for 

functional independence. While the initial multivariable results suggested that adjusting for 

clinical factors could overshadow the effect of race on functional loss disparities, the 

experience is that Black uterine cancer patients will still present in clinic with both higher 

BMIs and higher numbers of co-morbidities, not just one or the other, and then may go on to 

experience higher levels of complications [7,8]. Factors operating at the physician, hospital, 

and community level may also contribute to both higher BMI and lower physical functioning 

in overweight Black women, especially given that Black cancer patients are more likely to 

be seen in low-resource and low-volume healthcare settings [25]. Reductions in BMI may 

decrease the number of comorbidities and related negative health factors that Black women 

experience. Weight loss and exercise programs have not been well-studied in patients prior 

to hysterectomy, but have been studied among the endometrial cancer survivor population 

[26–28].

Targeting patients for weight loss prior to surgery may be the most effective method to 

prevent functional loss after surgery; however, one of the challenges is that there may be 

insufficient time between diagnosis and surgery for patients to achieve weight loss 

significant enough to reduce the disparity in functional loss, which based on this single 

analysis, would be a goal of a BMI of under 40. Surgical intervention for weight loss at the 

time of hysterectomy has not been explored, but there is a current ongoing pilot study to 

explore the feasibility of a brief pre-surgery weight loss intervention to improve surgical 

outcomes in endometrial cancer patients [29]. Future studies should explore the effectiveness 

of weight loss and physical activity interventions both prior to surgery and after surgery for 

uterine cancer survivors, and should specifically target Black women with BMI>40.
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Weight loss through changes in diet and increased physical activity has been shown to be 

achievable for endometrial cancer survivors[26–28] and endometrial cancer survivors show 

strong desire to participate in exercise interventions[30]. Studies in functional decline for 

other conditions have shown that a lack of regular vigorous physical activity nearly doubled 

the odds of further declines over time, and suggests that physical activity can reduce 

potential declines by as much as 32%[15]. Exercise does not worsen pre-operative 

conditions such as ascites[31,32] and has been associated with improved outcomes for 

patients on dialysis[33,34]. Exercise may have maximal benefits by improving pre-operative 

conditions which are the precursors for post-surgery loss of functional independence. Weight 

loss studies targeting Black women specifically have found success when interventions 

involve community members and leaders in planning the trajectory and content of the 

intervention [35], promote walking and resistance training [36], and focus on goal-setting 

[37]. Studies should include measures to assess actual changes in physical functioning pre-

and post-surgery, as well as account for factors like health insurance and modality of 

surgery, which may lead to tailored referrals most appropriate for recovery from open versus 

minimally invasive surgery. Given the multi-level influences on BMI, studies should 

consider multi-level weight reduction intervention approaches that target the individual, the 

healthcare setting, and the health-promoting resources available in an individual’s daily 

environment.

Although the outcome was present in only 3% of the study population, uterine cancer is the 

most common gynecologic malignancy[1], and thus may constitute a large absolute number 

of patients who are at risk for loss of functional independence. Due to the limitations of the 

NSQIP dataset, this analysis may underestimate the degree of functional losses experienced 

by uterine cancer patients, as the data has limited follow-up after discharge from the 

hospital. An alternative would have been to assess any new disabilities that arose in the first 

30 days after surgery, but this data set did not allow for differentiation of whether or not a 

disability arose due to the uterine cancer surgery itself. Not being able to return home after 

surgery may represent the most extreme form of loss of independence, which would have the 

greatest impact on a patient’s life. All of the Black patients in the sample who had 

experienced loss of function had also had abdominal surgery, which could have been an 

artifact of the data sample; however the data set used is of the largest available to assess 

differences in functional loss and has been demonstrated over time to successfully predict 

outcomes in surgical patients better than other administrative datasets[38]. Sensitivity 

analysis also supported that loss of independence was more likely for Black uterine cancer 

patients of high BMI, regardless of the modality of the surgical procedure. Data were not 

available on cancer history, including cancer stage, grade and history, or social and 

environmental factors, such as insurance status, socioeconomic position, relationship status, 

stairs in the home, or urban or rural population, which may affect whether or not patients are 

referred to care facilities [19]. It is possible that different hospitals have different surgical 

protocols, and some are more likely to treat patients aggressively, which may lead to longer 

hospital stay and higher likelihood to be discharged to facility for recovery.

The findings from this study highlight the need to address disparities in post-operative 

functioning, and to identify race as a characteristic for determining who is most at risk to 

experience loss of functional independence after uterine cancer surgery. To prevent 
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functional losses after surgery, clinicians should emphasize healthy weight maintenance or 

weight loss for Black women who are at high risk for uterine cancer, especially for those 

with a BMI of >40. Prescriptions for exercise, physician-led counseling [39], and expanded 

insurance coverage for fitness facilities could be integrated into primary care and oncology 

practice to assist in weight loss and maintenance across the health and disease continuum. 

Recent advancements in this area have shown that one-on-one physician-led counseling 

combined with telemedicine and text messaging based weight loss techniques can produce 

significant weight loss for endometrial cancer patients [40]. Together these efforts may 

improve disease- specific as well as overall health outcomes in Black women with uterine 

cancer.
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Figure 1. 
Patient Selection Flow Diagram
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Figure 2. 
Plot of Race*Body Mass Index (BMI) Interaction for Loss of Functional Independence after 

Uterine Cancer Surgery
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Table 1

Demographics

All (N=4005 ) Black (n=305 ) Non-Black (n=3700 ) p-value

Age 62 (IQR: 56–70) 63(IQR: 56–68) 62(IQR: 56–70) 0.37

 Age<60 1543(38.5%) 113(37.1%) 1430(38.6%) 0.58

 Age≥60 2462(61.5%) 192(62.9%) 2270(61.4%)

BMI 32.8 (IQR: 26.9–40.4) 35.5 (IQR: 30.8–42.4) 32.4 (IQR: 26.6–40.2) <0.0001

Comorbidity 1 (IQR:0–1) 1(IQR:1–2) 1(IQR:0–1) <0.0001

 0 1561 (39.0%) 68(22.3%) 1493(40.4%) <0.0001

 1 1541 (38.5%) 127(41.6%) 1414(38.2%)

 ≥2 903 (22.5%) 110(36.1%) 793(21.4%)

Major Complication 195 (4.9%) 15(4.9%) 180(4.9%) 0.97

Worse Pre-Operative Condition 179 (4.5%) 20(6.6%) 159(4.3%) 0.07

Operative Time (minutes) 164 (IQR: 121–214) 175 (IQR: 132.5–242.5) 163 (IQR: 120–213) <0.0001

Pre-Operative Hospital Stay

 0 3878 (96.8%) 289(94.8%) 3589(97%) 0.07

 1 day 74 (1.9%) 8(2.6%) 66(1.8%)

 ≥ 2 days 53 (1.3%) 8(2.6%) 45(1.2%)

Open abdominal surgery 1416(33.4%) 160(52.5%) 1256(33.9%) <0.0001

Expired 5(0.12%) 1(0.33%) 4(0.11%) 0.33

Discharge to facility 126(3.2%) 7(2.3%) 119(3.2%) 0.38

Support Care Cancer. Author manuscript; available in PMC 2017 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Dean et al. Page 14

Ta
b

le
 2

L
og

is
tic

 R
eg

re
ss

io
n 

R
es

ul
ts

 f
or

 L
os

s 
of

 F
un

ct
io

na
l I

nd
ep

en
de

nc
e 

O
ut

co
m

e 
(N

=
35

83
)

U
na

dj
us

te
d 

O
R

s
N

o 
in

te
ra

ct
io

n
W

it
h 

in
te

ra
ct

io
n

O
R

95
%

C
I

p-
va

lu
e

O
R

95
%

C
I

p-
va

lu
e

O
R

95
%

C
I

p-
va

lu
e

B
la

ck
*  

B
M

I
--

--
--

--
--

--
1.

17
1.

08
–1

.2
6

<
0.

00
01

B
la

ck
0.

72
0.

31
–1

.6
5

0.
43

7
0.

50
0.

20
–1

.2
3

0.
13

2
--

--
--

B
M

I
1.

01
0.

99
–1

.0
3

0.
19

6
1.

01
0.

99
–1

.0
3

0.
38

2
--

--
--

A
ge

>
60

3.
95

2.
32

–6
.7

3
<

0.
00

1
3.

89
2.

18
–6

.9
1

<
0.

00
01

4.
18

2.
29

–7
.6

3
<

0.
00

01

C
om

or
bi

d
1.

76
1.

47
–2

.1
2

<
0.

00
1

1.
57

1.
27

–1
.9

3
<

0.
00

01
1.

64
1.

33
–2

.0
1

<
0.

00
01

W
or

se
 P

re
-o

p 
C

on
di

tio
n

3.
45

2.
30

–5
.1

7
<

0.
00

1
2.

59
1.

58
–4

.2
6

<
0.

00
01

2.
53

1.
53

–4
.1

9
<

0.
00

01

M
aj

or
 C

om
pl

ic
at

io
n

2.
64

2.
10

–3
.3

2
<

0.
00

1
2.

53
1.

97
–3

.2
5

<
0.

00
01

2.
57

1.
99

–3
.3

3
<

0.
00

01

O
pe

ra
tiv

e 
T

im
e*

1.
00

0.
10

–1
.0

0
0.

37
3

1.
00

0.
99

–1
.0

0
0.

49
3

1.
00

0.
99

–1
.0

0
0.

4

Pr
e-

O
pe

ra
tiv

e 
H

os
pi

ta
l S

ta
y

1.
23

1.
09

–1
.3

9
0.

00
1

1.
18

1.
07

–1
.3

1
0.

00
1

1.
19

1.
08

–1
.3

2
0.

00
1

W
al

d 
te

st
 f

or
 in

te
ra

ct
io

n:
 p

<
0.

00
01

; c
om

po
ne

nt
 e

le
m

en
ts

 o
f 

in
te

ra
ct

io
n 

te
rm

 n
ot

 r
ep

or
te

d 
be

ca
us

e 
th

ey
 a

re
 n

ot
 d

ir
ec

tly
 in

te
rp

re
ta

bl
e

* O
nl

y 
pa

tie
nt

s 
w

ith
 o

pe
ra

tiv
e 

tim
es

 in
 th

e 
5t

h –
95

th
 p

er
ce

nt
ile

 (
78

.3
–3

11
 m

in
ut

es
) 

w
er

e 
in

cl
ud

ed
 in

 th
e 

re
gr

es
si

on
 m

od
el

.

Support Care Cancer. Author manuscript; available in PMC 2017 August 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Dean et al. Page 15

Ta
b

le
 3

Se
ns

iti
vi

ty
 A

na
ly

si
s:

 L
og

is
tic

 R
eg

re
ss

io
n 

fo
r 

L
os

s 
of

 F
un

ct
io

na
l I

nd
ep

en
de

nc
e 

O
ut

co
m

e 
am

on
g 

Pa
tie

nt
s 

w
ith

 O
pe

n 
A

bd
om

in
al

 S
ur

ge
ry

 (
n=

12
38

)

U
na

dj
us

te
d 

O
R

s
W

it
h 

In
te

ra
ct

io
n

R
eg

re
ss

io
n 

O
dd

s 
R

at
io

95
%

C
I

p-
va

lu
e

R
eg

re
ss

io
n 

O
dd

s 
R

at
io

95
%

C
I

p-
va

lu
e

B
la

ck
*  

B
M

I
--

--
1.

15
1.

07
–1

.2
4

<
0.

00
01

B
la

ck
0.

54
0.

23
–1

.2
7

0.
15

9
--

--
--

B
M

I
1.

01
0.

99
–1

.0
3

0.
27

9
--

--
--

A
ge

>
60

6.
09

3.
03

–1
2.

25
<

0.
00

1
8.

76
3.

80
–2

0.
23

<
0.

00
01

C
om

or
bi

d
1.

70
1.

37
–2

.1
0

<
0.

00
1

1.
62

1.
27

–2
.0

6
<

0.
00

01

W
or

se
 P

re
-o

p 
C

on
di

tio
n

2.
15

1.
41

–3
.2

3
<

0.
00

1
1.

68
1.

01
–2

.8
4

0.
05

0

M
aj

or
 C

om
pl

ic
at

io
n

2.
25

1.
72

–2
.9

5
<

0.
00

1
2.

39
1.

73
–3

.3
1

<
0.

00
01

O
pe

ra
tiv

e 
T

im
e*

--
0.

10
–1

.0
0

0.
53

8
1.

00
0.

99
–1

.0
0

0.
48

6

Pr
e-

op
er

at
iv

e 
H

os
pi

ta
l S

ta
y

0.
54

1.
01

–1
.2

4
0.

03
6

1.
13

1.
03

–1
.2

6
0.

02
4

W
al

d 
te

st
 f

or
 in

te
ra

ct
io

n:
 p

=
0.

00
02

; c
om

po
ne

nt
 e

le
m

en
ts

 o
f 

in
te

ra
ct

io
n 

te
rm

 n
ot

 r
ep

or
te

d 
be

ca
us

e 
th

ey
 a

re
 n

ot
 d

ir
ec

tly
 in

te
rp

re
ta

bl
e

* O
nl

y 
pa

tie
nt

s 
w

ith
 o

pe
ra

tiv
e 

tim
es

 in
 th

e 
5t

h –
95

th
 p

er
ce

nt
ile

 (
78

.3
–3

11
 m

in
ut

es
) 

w
er

e 
in

cl
ud

ed
 in

 th
e 

re
gr

es
si

on
 m

od
el

.

Support Care Cancer. Author manuscript; available in PMC 2017 August 01.


	Abstract
	Introduction
	Methods
	Data Sources and Study Sample
	Sample
	Key Variables
	Statistical Analysis

	Results
	Discussion
	References
	Figure 1
	Figure 2
	Table 1
	Table 2
	Table 3

