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Objective: To conduct a comprehensive multivariate analysis of variables associated with deep sternal wound
infection, after open-heart surgery via median sternotomy.

Method: A retrospective cohort of all adult patients, who underwent open-heart surgery at Odense University
Hospital between 01-01-2000 and 31-12-2020 was extracted from the West Danish Heart Registry. Data were
analyzed using maximum likelihood logistic regression.

Resuits: A total of 15,424 patients underwent open-heart surgery and 244 developed a deep sternal wound
infection, equivalent to 1,58 %. After data review 11,182 entries were included in the final analysis, of which 189
developed DSWI, equivalent to 1,69 %. Multivariate analysis found the following variables to be associated with
the development of deep sternal wound infection (odds ratios and 95%confidens intervals in parentheses):
Known arrhythmia (1.70; 1.16-2.44), Left Ventricular Ejection Fraction (1.66; 1.02-2.58), Body Mass Index
25-30 (1.66; 1.12-2.52), Body Mass Index 30-35 (2.35; 1.50-3.71), Body Mass Index 35-40 (3.61; 2.01-6.33),
Body Mass Index 40+ (3.70; 1.03-10.20), Age 60-69 (1.64; 1.04-2.67), Age 70-79 (1.95; 1.23-3.19), Chronic
Obstructive Pulmonary Disease (1.77; 1.21-2.54), Reoperation (1.63; 1.06-2.45), Blood transfusion in surgery
(1.09; 1.01-1.17), Blood transfusion in intensive care unit (1.03; 1.01-1.06), Known peripheral atherosclerosis
(1.82; 1.25-2.61), Current smoking (1.69; 1.20-2.35), Duration of intubation (1.33; 1.12-1.57).

Conclusion: Increased risk of deep sternal wound infection after open-heart surgery is a multifactorial problem,
while some variables are unchangeable others are not. Focus should be on optimizing the condition of the patient
prior to surgery e.g. weight loss and smoking. But also factors surrounding the patient e.g. preventing blood loss
and minimizing intubation time.

1. Introduction

Deep sternal wound infections (DSWI) continue to be one of the most
dreaded complications after median sternotomy in relation to open-
heart surgery (OHS). Previously reported with mortality rates ranging
between 14 and 30 % and prolonged in hospital stay [1-5]. Though,
after the introduction of Vacuum Assisted Closure(VAC) and improved
management of patients with DSWI, mortality rates have decreased to
around 3-12 % [6,7]. However, the rate of DSWI after OHS have
remained relatively unchanged during the last 30 years at 0,2-2,3 %
[1,2,5,6,8-14]. This is probably not a sign of lack of improvement of

patients care, but rather due to the fact, that patients referred to surgery
have more comorbidities, are older and more complicated than earlier
[15].

Several studies have sought to identify risk factors related to the
development of DSWI after OHS. Amongst the identified risk factors are
Chronic Obstructive Pulmonary Disease(COPD), diabetes, Body mass
index (BMI), reoperation for bleeding and procedure type
[2,8,10,11,13]. Other factors found to be associated with increased risk
of DSWI are prolonged cardio pulmonary bypass (CPB) time, previous
heart surgery, hypertension, male gender, mechanical ventilation over
72 h, age, transfusions, NYHA class and peripheral vascular disease

Abbreviations: DSWI, deep sternal wound infections; OHS, open-heart surgery; VAC, vacuum assisted closure; COPD, chronic obstructive pulmonary disease; BMI,
body mass index; CPB, cardiopulmonary bypass; CABG, coronary artery bypass grafting; AVR, aortic valve replacement; WDHR, The West Danish Heart Registry; CI,

confidence intervals; ECC, extracorporeal circulation; OR, odds ratio.
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[1,9,12,14]. The aim of this study was to investigate risk factors asso-
ciated with the development of DSWI in a cohort of patients that have
undergone OHS at Odense University Hospital, Denmark (OUH). In
previous studies, the number of included patients have often been small
resulting in a low number of patients with DSWI, leading to limitations
in the statistical analysis. Furthermore, studies have often concentrated
on one procedure type, for example coronary artery bypass grafting
(CABG) or aortic valve replacement (AVR). In this study we have
included a historically large cohort, comprised of all the surgeries per-
formed at our department, and with-in this a reasonably large number of
patients with DSWI. This allows us to conduct a more comprehensive
multivariate analysis, which prior studies are in lack of.

2. Patients and method
2.1. Study design

This study was performed as a retrospective cohort study with data
extracted from The West Danish Heart Registry (WDHR). This registry
holds data on every patient that has undergone open-heart surgery in the
Region of Western Denmark.

The extracted data include all adult patients (>18 years) who un-
derwent OHS at the Department of Cardiothoracic and Vascular surgery
at OUH between 01-01-2000 and 31-12-2020. Surgery types primarily
comprised CABG and AVR, but also included procedures such as mitral-
and tricuspid-valve surgeries, double- and triple procedures, surgery for
aortic dissections, tumor removals and traumatic cardiac injuries
amongst others. To be defined as having a DSWI the patients had to have
undergone re-sternotomy with verified bacterial growth in cultures from
the mediastinum. To make sure all patients with a DSWI was registered
correctly, the database was controlled against the ICD-10 codes for
DSWI in the electronic patient journal and when discrepancies was
detected the electronic journal was reviewed to confirm or deny a DSWIL.
Variables for the statistical analysis of risk factors were chosen based on
previous literature review.

2.2. Statistical analysis

Data were analyzed using maximum likelihood logistic regression
and prior to analysis data was reviewed in regards to missing and
outlying values. Errors in the database documentation were evaluated
and if an obvious correction was not possible, the entry was removed
from the dataset. Univariate analysis was performed for each variable
before selecting variables for multivariate analysis. Multicollinearity
was tested when appropriate and linearity of the numerical variables
were tested, and log transformation applied when deemed necessary.
Furthermore, data were tested for outliers and a multivariate regression
without the outliers was performed to evaluate the effect of the outliers
on the statistical outcome.

Data are presented as odds ratios and 95 % confidence intervals (CI).
A p-value of 0,05 was regarded as significant. The statistical analysis was
performed using CRAN R Version 4.0.3.

3. Results

A total of 15,424 adult patients underwent OHS at OUH, between 01-
01-2000 and 31-12-2020. DSWI developed postoperatively in 244 pa-
tients, equivalent to 1,58 %. To calculate incidence development over
time, patients from the total cohort were subdivided into 4 groups, with
5 year intervals according to surgery date, 319 patient where excluded
due to missing data. Calculations showed a significant increase in the
incidence of DSWI over time for the groups 2010-2014 (p = 0,005) and
2015-2020 (p = 0,012) see Table 1. After exclusion of missing values
and unreliable entries, a total of 11,182 entries were included in the
final analysis, of which 189 developed DSWI, equivalent to 1,69 %.

The patient characteristics and the results of the univariate analysis
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Table 1

Incidence of DSWI in the total cohort.
Year interval ~No DSWI (n =14,861) DSWI (n=244) Incidents p-Value
2000-2004 3580 42 1.12%
2005-2009 2955 40 1.34 % 0.51987
2010-2014 3876 78 1.97 % 0.00513
2015-2020 4450 84 1.85% 0.01245

can be found in Table 2. A total of 17 variables from the univariate
analysis showed association with the development of DSWI. The vari-
ables from the univariate analysis can be divided into three categories:

Baseline factors; Treatment for high cholesterol (p = 0.0064),
treatment for high blood pressure (p = 0.0196), diabetes (p = 2.4E—05),
COPD (p = 1.85E—06), smoking (p = 0.002), LVEF<30 % (p =
5.75E—-05), Known arrhythmia (p = 5.68E—5), BMI(25-30: p = 0.03,
30-35:p = 0.0003, 35-40: p = 3.04E—07, >40: p = 0.01), Gender (p =
0.61), Age(60-69: p = 0.02, 70-79: p = 0.001. >80: p = 0.79), known
peripheral atherosclerosis (p = 3.2E—09), Active endocarditis (p =
0.72), and previous OHS (p = 0.0001).

Intraoperative factors; Blood transfusion during surgery (p =
3.32E-09), CABG (p = 0.01), AVR (p = 0.50) and ECC time (p =
1,11E-07).

And postoperative factors; Reoperation (p = 6.23E—8), Blood
transfusion in intensive care unit (p = 1.67E—12) and Duration of
intubation (p = 6.9E—15).

From the univariate analysis, variables with p-values <0.05 were
chosen for the multivariate analysis. Results of the analysis can be seen
in Table 3. In the multivariate analysis 11 variables showed association
with the development of DSWI; Known arrhythmia (OR = 1.70;
Cl:1.68-2.44), Left Ventricular Ejection Fraction (OR = 1.66;
CI:1.02-2.58), Body Mass Index 25-30 (OR = 1.66; CI:1.12-2.52), Body
Mass Index 30-35 (OR = 2.35; CI:1.50-3.71), Body Mass Index 35-40
(OR = 3.61; CI:2.01-6.33), Body Mass Index 40+ (OR = 3.70;
CI:1.03-10.20), Age 60-69 (OR = 1.64; CI:1.04-2.67), Age 70-79 (OR
= 1.95; CI:11.23-3.19), Chronic Obstructive Pulmonary Disease (OR =
1.77; CL:1.21-2.54), Reoperation (OR = 1.63; CL:1.06-2.45), Blood
transfusion in surgery (OR = 1.09; CI:1.01-1.17), Blood transfusion in
intensive care unit (OR = 1.03; CL:1.01-1.06), Known peripheral
atherosclerosis (OR = 1.82; CI:1.25-2.61), Current smoking (OR = 1.69;
CI:1.20-2.35) and Duration of intubation (OR = 1.33; CI:1.12-1.57).
Variables that no longer showed association consists of; treatment for
high cholesterol (OR = 1.26; CI:0.85-1.81), treatment for high blood
pressure (OR = 1.02; CI:0.74-1.43), diabetes (OR = 1.40; C1:0.95-1.97),
age 80+ years (OR = 1.42; CI:0.58-3.12), ECC time (OR = 0.88;
CI:0.63-1.35), CABG (OR = 1.29; CI:0.90-1.88), and previous open-
heart surgery (OR = 1.29; CI:0.85-1.92).

A test for outliers revealed 41 outliers with possible influence on the
analysis. These were removed from the dataset and a new multivariate
analysis was performed on a dataset with a total of 11,141 patients and
148 cases of DSWI. This analysis was performed to evaluate the influ-
ence of outliers on the results of the multivariate analysis. When
comparing the results from the two multivariate analysis we found that
diabetes was now a significant risk factor after removal of outliers, with
OR = 1.55 and CI:1.05-2.26, all other variables remained unchanged in
terms of significance after the removal of outliers.

To evaluate the difference in survival between patient with and
without DSWI Kaplan Meier plot was produced and can be seen in Fig. 1.
A log-rank-test were performed, and it showed a significant difference
(p = 171%) in survival in the two groups.

Next patients were divided into two new groups according to the
type of surgery they underwent.

The two groups were comprised of patients who underwent either a
surgery that included a CABG or a non-CABG surgery. The incidence of
DSWI in the two groups can be found in Table 4. Multivariate analyses
were performed on the two groups with a reduces number of variables.
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Table 2 Table 2 (continued)
Univariate analyses of risk factors for deep sternal wound infection. Variable Category  No DSWI (n DSWI (n p-value
Variable Category ~ No DSWI (n DSWI (n p-value =10,993) =189)
=10,993) =189) Previous open-heart No 9087(82.7 136(72
Treatment for high No 4401(40 %) 57(30.2 surgery %) %)
Cholesterol %) Yes 1906(17.3 53(28 %) 0.000157
Yes 6592(60 %) 132(69.8 0.0064 %)
%) Duration of intubation Mean 18.4 97.53 6.9E—15
Treatment for high blood No 4717(42.9 65(34.4 (hours)
pressure %) %) a o . . . TR
Yes 6276(57.1 124656  0.0196 The d'ommatlng arrhythmia type was atrial fibrillation but other types of
%) %) arrhythmias also occurred.
Diabetes No 9154(83.3 135(71.4 b Left ventricular ejection fraction prior to surgery.
%) %) ¢ Body mass index.
Yes 1839(16.7 54(28.6 2.4E—05 d Chronic obstructive pulmonary disease.
%) %) ¢ Extracorporeal circulation.
Known arrhythmia® No 9512(86.5 144(76.2 f Acute reoperation caused by bleeding, tamponade, or ischemia.
%) %) 8 Coronary artery bypass graftin,
Yes 1481(13.5 45(23.8 5.68E—05 =4 il & §
%) %)
LVEF® >30 % 10,376(94.4 165(87.3
%) %) Table 3
<30 % 617(5.6 %) 24(12.7 5.75E—05 Multivariate analysis of risk factors for deep sternal wound infection.
; %) Variable OR 95 % CI p-Value
BMI* <25 3523(32 %) 37(19.6
%) Treatment for high cholesterol 1.2624  0.8923-1.8064 0.194467
>25-30 4760(43.3 77(40.7 0.03186 Treatment for high blood pressure 1.0227  0.7377-1.4291 0.893875
%) %) Diabetes 1.4023 0.9845-1.9731 0.056136
~30-35 2063(18.8 48(25.4 0.00031 Known arrhythmia® 1.7021 1.1678-2.4377 0.004527
%) %) LVEF® 1.6548 1.0165-2.5829 0.033535
>35-40 551(5 %) 23(12.2 3.04E—07 BMI 25-30° 1.6605 1.1157-2.5155 0.014170
%) BMI 30-35° 2.3455 1.4946-3.7103 0.000227
~40 96(0.9 %) 4(2.1 %) 0.01019 BMI 35-40° 3.6048  2.0121-6.3329 1.07E-05
Gender Male 8257(75.1 145(76.7 BMI 40+ 3.6993  1.0300-10.2016  0.022186
%) %) Age 60-69 1.6396 1.0345-2.6711 0.040200
Female 2736(24.9 44(23.3 0.612 Age 70-79 1.9521 1.2332-3.1849 0.005543
%) %) Age 80+ 1.4159 0.5809-3.1151 0.410829
Age groups (years) <60 2531(23 %) 27(14.3 copp* 1.7741  1.2134-2.5387  0.002274
%) ECC duration (minutes)®" 0.8873  0.6340-1.3448 0.551874
60-69 3642(33.1 66(34.9 0.02118 Reoperation’ 1.6308 1.0567-2.4493 0.022238
%) %) Blood transfusion during surgery (liter) 1.0870 1.0086-1.1653 0.020501
70-79 4145(37.7 88(46.6 0.00188 Blood transfusion in intensive care unit ~ 1.0330 1.0091-1.0578 0.005186
%) %) (liter)
>80 675(6.2 %) 8(4.3 %) 0.79487 CABG® 1.2860 0.8946-1.8754 0.182052
copD* No 9834(89.5 148(78.3 Known peripheral atherosclerosis 1.8226 1.2475-2.6137 0.001432
%) %) Current smoking 1.6861 1.1971-2.3503 0.002360
Yes 1159(10.5 41(21.7 1.85E—06 Previous open-heart surgery 1.2902 0.8499-1.9214 0.221501
%) %) Duration of intubation (hours)" 1.3308 1.1159-1.5731 0.001087
ECC duration (minutes)® mean 110.8 132.1 1.11E-07 a . . 1 a1
Reoperation’ No 9987(90.8 149(78.8 The d.ommatlng arrhythmia type was Atrial fibrillation but other types of
%) %) arrhythmias also occurred.
Yes 1006(9.2 %)  40(21.2 6.23E—08 P Left ventricular ejection fraction prior to surgery.
%) ¢ Body mass index.
Blood transfusion during Mean 0.22 0.82 3.32E-09 4 Chronic obstructive pulmonary disease.
surgery (liter) ¢ Extracorporeal circulation.
Blood transfusion in Mean 0.57 3.2 1.67E—-12 f Acute reoperation caused by bleeding, tamponade, or ischemia.
Intensive care unit 8 Coronary artery bypass grafting,
(Liter) h 1o f d
- g transformed.
CABG*® No 3824(34.8 50(26.5
%) %)
Yes 7169(65.2 139(73.5  0.0177 The results can be found in Tables 5 and 6.
1 ) %) %) For the CABG group the following significant variables were found;
Aorti N 1 . 12 .1 .
ortic valve replacement ° 07/:)) 0638 %)5(66 Known arrhythmia (OR = 1.67; CI:1.04-2.59), Body Mass Index 25-30
Yes 3983(36.2 64(33.9 0.502 (OR = 1.99; CL:1.21-3.39), Body Mass Index 30-35 (OR = 3.33;
%) %) CI:1.95-5.86), Body Mass Index 35-40 (OR = 5.03; C[:2.52-9.93), Age
Known peripheral No 9925(90.3 145(76.7 70-79 (OR = 1.99; CI:1.18-3.49), Chronic Obstructive Pulmonary Dis-
atherosclerosis v ‘1/‘368(9 70 04/‘2(23 5 391500 ease (OR = 1.81; CI:1.15-2.75), Reoperation (OR = 1.96; C1:1.19-3.14),
es . X .21E— . .
? %) Known peripheral atherosclerosis (OR = 1.71; CI:1.11-2.57), Current
Current smoking No 8601(78.2 130(68.8 smoking (OR = 1.89; CI:1.28-2.75) and Duration of intubation (OR =
%) %) 1.35; CI:11.09-1.64).
Yes 23)92(21~8 59)(31~2 0.00202 For the non-CABG group, the following significant variables were
% % . _ . T _ _
Active endocarditis No 10,799(98.2 185(97.9 fou.nd, ].30dy Mass Index >40 (OR = 4.74; C1:0.94-17.6), Blood.tran.s
%) %) fusion in surgery (OR = 1.12; CI:0,99-1.25), Blood transfusion in
Yes 194(1.8 %) 4(2.1 %) 0.717 intensive care unit (OR = 1.06; Cl:1.02-1.11), Known peripheral

atherosclerosis (OR = 2.57; CI:1.10-5.48).
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Fig. 1. Kaplan Meier plot of the difference in survival between patients with
and without a DSWI.

Table 4
Incidence of infection in patients that have undergone a procedure including a
CABG and for patients with a non-CABG procedure.

Procedure type No DSWI (n = 10,993) DSWI (n = 189) Incidents

CABG+ 7169 139 1,90 %

Non-CABG 3824 50 1,29 %
Table 5

Multivariate analysis of risk factors for deep sternal wound infection for patients
undergoing a procedure that includes CABG.

Variable OR 95 % CI p-Value
Diabetes 14,349 0.9715-2.0876 0.06358
Known arrhythmia® 1.6731  1.0386-2.5999 0.02733
LVEF® 1.6605 0.9504-2.7526 0.06035
BMI 25-30° 1.9902 1.2145-3.3874 0.00819
BMI 30-35° 3.3335 1.9501-5.8628 1.63E-05
BMI 35-40° 5.0297 2.5189-9.9308 3.39E-06
BMI 40+° 2.1219 0.1145-11.0380 0.47582
Age 60-69 1.5000 0.8894-2.6193 0.13908
Age 70-79 1.9968 1.1851-3.4955 0.01179
Age 80+ 1.0984 0.3109-3.0315 0.86834
copp! 1.8129 1.1596-2.7508 0.00676
Reoperation® 1.9644 1.1904-3.1357 0.00613
Blood transfusion during surgery 1.0639  0.9620-1.1603 0.17145
(liter)
Blood transfusion in intensive 1.0217 0.9861-1.0555 0.19848
care unit (liter)
Known peripheral atherosclerosis 1.7059  1.1075-2.5656 0.01245
Current smoking 1.8896 1.2835-2.7540 0.00106
Duration of intubation (hours)’ 1.3526 1.0962-1.6485 0.00367

# The dominating arrhythmia type was atrial fibrillation but other types of
arrhythmias also occurred.

b Left ventricular ejection fraction prior to surgery.

¢ Body mass index.

4 Chronic obstructive pulmonary disease.

¢ Acute reoperation caused by bleeding, tamponade, or ischemia.

f Log transformed.

4. Discussion

The aim of this study was to identify risk factors associated with the
development of DSWI after OHS.
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Table 6
Multivariate analysis of risk factors for deep sternal wound infection for patients
undergoing a non-CABG procedure.

Variable OR 95 % CI p-
Value
Diabetes 1.7628  0.7831-3.6554 0.1455
Known arrhythmia® 1.8514  0.9787-3.4181 0.0521
LVEF’ 1.5764  0.5085-3.9162 0.3731
BMI 25-30° 1.2574  0.6243-2.5759 0.5227
BMI 30-35° 0.9121  0.3336-2.2669 0.8487
BMI 35-40° 1.8669  0.5571-5.3151 0.2694
BMI 40+° 4.7403  0.9362-17.6042  0.0327
Age 60-69 2.5432  1.0055-7.4340 0.0625
Age 70-79 2.3268  0.9363-6.7799 0.0889
Age 80+ 2.4031 0.5777-9.1859 0.2006
copD* 1.7081  0.7851-3.4296 0.1512
Reoperation® 1.0286  0.3826-2.3674 0.9510
Blood transfusion during surgery (liter) 1.1248  0.9949-1.2542 0.0432
Blood transfusion in intensive care unit 1.0564  1.0165-1.1132 0.0159
(liter)

Known peripheral atherosclerosis 2.5741  1.1026-5.4816 0.0198
Current smoking 1.0530 0.4638-2.1672 0.8943
Duration of intubation (hours) 1.2236  0.8793-1.6486 0.2062

# The dominating arrhythmia type was atrial fibrillation but other types of
arrhythmias also occurred.

Y Left ventricular ejection fraction prior to surgery.

¢ Body mass index.

4 Chronic obstructive pulmonary disease.

¢ Acute reoperation caused by bleeding, tamponade, or ischemia.

f Log transformed.

Previous studies have sought to do the same with varying results. The
relatively low incidence of DSWI makes it hard to accumulate enough
cases to conduct advanced analyses using an observational study design.
Furthermore, the nature of DSWI makes it impossible to conduct ran-
domizes controlled studies. Studies are therefore mainly based on
retrospective cohorts. This specific study was conducted with data
drawn from the Western Danish Heart Registry, which composes a
potentially big margin for error since data are mostly manually reported,
resulting in a risk of errors when entering information into the database.
In our study this resulted in a large number of entries having to be
removed before analysis, because of missing entries or unreliable data.
However, after the careful removal of irregular entries we consider our
data of generally high quality, as a previous study evaluated the WDHR
and concluded that that the data registry was valid with an overall low
error rate and would therefore be well suited for use in epidemiological
studies [16].

The majority of the current literature identifies a few significant risk
factors in their multivariate analyses, from a large pool of variables, such
as diabetes, COPD, obesity, prolonged intubation time, and CABG. In our
study, we manage to confirm many of the previously found risk factors
in our multivariate analysis of the full cohort, with a total number of 11
risk factors associated to the development of DSWI after OHS. Our
excessed findings are probably due to our larger number of patients with
DSWI in a historically large cohort, making the statistical power of the
study greater than previous studies on the subject. Dividing our cohort
into subgroups according to procedure-type significantly reduces our
statistical power, although we still produce statistically significant re-
sults, on some of the known risk factors, the decreasing number of pa-
tients in the two groups affects the analysis substantially, increasing our
confidence intervals for the significant results, therefore the results
should be interpreted with care.

Although, no new associations have been found, our study was able
to confirm almost all the previously detected factors in a single heart-
surgery population. Only a few earlier detected risk factors were not
significant in our study, such as male gender and extracorporeal circu-
lation (ECC) time. This could be due to the fact that these might be in-
direct risk factors of the patient's risk, since male gender is known to
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be associated with both diabetes, COPD and arteriotic arteriosclerosis,
while increased ECC-time may be an in-direct risk factor for more severe
disease in the patient population such as multiprocedural surgeries and
endocarditis etc. Therefore, not surprisingly was ECC time a significant
risk factor for DSWI in the univariate analysis, while not in the multi-
variate analysis. Further, prolonged ECC time often results in increased
transfusion requirements [17,18], which was found to be a significant
risk factor for DSWI in both the univariate and the multivariate analysis.
ECC time may therefore present as a confounder in the univariate
analysis.

Transfusions, both during and after surgery, were associated with
increased risk of DSWI, and since this is a factor that, to some extent, is
amendable, it should be a focus point when dealing with patients un-
dergoing OHS. We found an increased risk of DSWI for the age group
60-69 and 70-79 years, but not for the 80+ group. This discrepancy is
most likely related to the low number of patients in the 80+ group and
we expect that this group would have increased risk of DSWI if the
sample size was bigger.

Surprisingly, we initially found no association between diabetes and
DSWI in the multivariate analysis even though diabetes is a well-known
risk factor for surgical infections [19]. A limitation of this study is the
rather large number of outliers that affected the final analysis. A second
multivariate analysis was therefore performed to investigate the influ-
ence of the outliers on the result. After removal of the outliers the
multivariate analysis revealed an association between diabetes and
DSWI while all other factors remained unchanged in regard to signifi-
cance. Therefore, we find that the lack of significance is probably due to
suppression by the outliers, and recommend relying on the conclusions
of previous studies, that diabetes is a risk factor.

Regarding survival after a DSWI, as expected we see a lower survival
rate in patients who have develop a DSWI. The significant difference in
survival develops during the first few months after the primary surgery,
and then levels out to a point where the two curves develop a parallel
trend. Thus, our results suggest, that if a patient survives the initial
infection, it's complications, and treatment, the survival rate is no
different than in patients without a DSWI.

When considering the relative impact for the individual risk factors
in the development of DSWI, it is difficult to identify prime movers, due
to relatively similar effect sizes and overlapping CI. However, when
looking at baseline characteristics, BMI shows the highest point estimate
(OR: BMI > 40 compared to ref. = 3.6993), but other factors such as
smoking, peripheral atherosclerosis, COPD and diabetes are also
important in the development of DSWI.

Although a postoperative factor such as reoperation are statistically
indistinguishable from BMI due to overlapping CI, practical consider-
ations concerning reoperation may make BMI the superior choice for
intervention.

5. Conclusion

The overall conclusion of the study is that the development of DSWI
is multifactorial and pinpointing specific variables as the main cause is
difficult. This study can point out areas that needs considerations in the
quest to eliminate DSWI. Though some baseline variables such as dia-
betes, COPD and age cannot be changed, others such as BMI, arrhythmia
and smoking, are factors that can be improved or prevented. Reductions
in BMI could be a point of focus when trying to reduce the risk of
infection.
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