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Introduction 
 

Bundle of measures or medical protocols are sets 
of evidence-based practices that, when implemented 
collectively, improve the reliability of their delivery 
and improve patient outcomes. In order for bundle 
implementation to be successful, each element of the 

bundle must be implemented collectively with com-
plete consistency to achieve the most favorable out-
comes (“all or none” approach) (1). The implemen-
tation of such bundles has been performed, among 
others, for the decrease of surgery site infections 
(SSIs) which are the third most common nosocomial 
infection type (2). These infections frequently lead to 
increased morbidity and length of patients’ hospital-
ization and thus increased health costs (3, 4).  

Regarding orthopedic procedures, SSIs preven-
tive protocols are of paramount importance especial-
ly in cases where implants are used, such as in knee 
or hip arthroplasties (5). Such bundles or protocols 
have led to lower rates of SSIs and health costs in or-
thopedic surgeries (5). 

G Chir Vol. 40 - n. 2 - pp. 120-126 
March-April 2019 original article

Effectiveness of a preventive bundle of measures for reducing surgical 
site infections in patients undergoing elective orthopedic procedures 
in a Hellenic Air Force Hospital 
 
G. KRITIKOU1*, K. I. AVGERINOS2,3*, C. KOUTSERIMPAS4, F. SOURRI2,  
D. HATZIGEORGIOU5, C. KOTTARIDI1, I. BOUNTOURIS2

SUMMARY: Effectiveness of a preventive bundle of measures 
for reducing surgical site infections in patients undergoing 
elective orthopedic procedures in a Hellenic Air Force Hos-
pital. 

G. KRITIKOU, K. I. AVGERINOS, C. KOUTSERIMPAS, F. SOURRI, D. 
HATZIGEORGIOU, C. KOTTARIDI, I. BOUNTOURIS  

 
Background. Bundles of preventive measures may improve pa-

tient outcomes. The aim of this study is to investigate if a surgical 
site infections (SSIs) preventive bundle in orthopedic surgery pa-
tients can result in reduction of such infections, hospitalization 
length and cost. 

Methods. The present is a retrospective cohort study. A total of 
1299 patients was admitted to hospital for an elective orthopedic pro-
cedure during 2012-2015. The patients were subjected to either an 
integrated three-stage SSIs preventive protocol or standard preventive 
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measures. The two groups were compared for incidence of SSIs, me-
dian hospitalization length and median cost.  

Results. The incidence of SSIs was lower in the new-protocol 
group, when compared to the old protocol one (p=0.102). Median 
(md) hospitalization length was significantly lower in the new protocol 
group (md = 2) compared to “old-protocol” group (md= 5) [U = 
280520, p<0.001]. Regarding arthroscopies, the median cost in the 
new protocol patients (md= 1500) was significantly lower compared 
to “old-protocol” patients (md= 1585) [(U= 112660), p < 0.001]. 
Knee arthroplasties’ median costs did not differ (both mds= 4400, U 
= 2002, p > 0.05). For hip arthroplasties, the new protocol’s patient 
median cost (md= 3000) was significantly lower than that of “old-
protocol” (md = 4000) [U = 19680, p < 0.001]. 

Conclusions. The use of a bundle of measures for the prevention 
of SSIs in a hospital’s orthopedic operations proved effective, since it re-
sulted in substantial decrease of SSIs, statistically significant decreased 
hospitalization length, as well as cost. 
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The present is a retrospective study, aiming to in-
vestigate whether a three stage SSIs preventive bun-
dle of measures in elective orthopedic procedures, is 
associated with decreased SSIs, health care costs and 
in-hospital stay. 
 
 
Patients and methods 
 
Study design and protocol 

The present was a retrospective cohort study that 
took place at “251” Hellenic Airforce General Hos-
pital of Athens, Greece. Data were collected, from a 
prospectively maintaining database, regarding pa-
tients undergoing either knee arthroscopy or knee or 
hip arthroplasty, from January 2012 to December 
2015. The study was divided in two periods. During 
the first period (January 2012 - December 2013), 
the patients were subjected to the standard SSIs pre-
ventive measures, whereas during the second study 
period (January 2014 - December 2015) a new inte-
grated bundle of measures for prevention of SSIs was 
applied. The adopted protocol (Table 1) was de-
signed based on most recent guidelines for the pre-
vention of SSIs (6-11). Patients were followed-up 
for one year and cases of SSIs and re-hospitalizations 
were recorded.  

More specifically, the differences in the SSIs pre-
ventive bundle of measures made in the second 
study period in the pre-operative stage were: patient 
evaluation 10 days prior to the operation and man-
agement of major SSIs risk factors, such as diabetes 
and nutrition, the whole body chlorhexidine bath 
(the night before operation and in the morning of 
the operation day), the preparation of surgical area 
with electric shaves only the night before the proce-
dure, the administration of nasal mupirocin regard-
less of MRSA carriage status (start 1 day before and 
continue for 5 days post-operatively) and the mini-
mization of in-hospital stay (<12 hours). Intraoper-
atively, following skin antisepsis with iodopovidone, 
the application of ethyl-alcohol or gluconic 
chlorhexidine was added as part of the protocol and 
the use of flash sterilization was prohibited, with the 
exception of an urgency. Furthermore, a series of ed-
ucational courses were performed for nurses, as well 
as doctors, for the strict adherence of all other pre-
ventive measures that were also performed prior to 
the second study period, such as the limitation of 

movement of surgical stuff intraoperatively, the 
closed doors of the operating room and the postop-
erative manipulation of the surgical wound with 
aseptic techniques. To ensure adherence of this bun-
dle of measures a series of random audits by the op-
erating rooms head nurse were performed. Details of 
the bundle of SSIs preventive measures are provided 
in Table 1. 
 
Study population 

The “251” Hellenic Airforce General Hospital is 
a 400-bed tertiary health care institution in Athens, 
serving mainly urban and suburban population 
(both military personnel and citizens). A total of 
1299 consecutive patients was admitted to Orthope-
dic Departments for knee arthroscopy or knee/hip 
arthroplasty during the study period (2012-2015). 
The patients were divided in two groups: “old-pro-
tocol” group (standard of care preparation; 2012-
2013) and new-protocol group (preparation with 
the original protocol; 2014-2015). 

 
Definitions 

Surgical site infections (SSIs) are defined as infec-
tions occurring up to 30 days following surgery (or 
up to one year following surgery in patients receiv-
ing implants) and affecting either the incision or 
deep tissue at the operation site. SSI refers to three 
types of infection: superficial incisional, deep inci-
sional and organ or space infection. Superficial inci-
sional affects the skin and subcutaneous tissue, while 
deep incisional affects the fascial and muscle layers. 
Organ or space infection involves any region other 
than the incision that is manipulated during the 
procedure (12).  

Continuous SSI surveillance following elective 
orthopedic procedures was already established in the 
everyday clinical practice of our healthcare institu-
tion. Surveillance was undertaken by infection con-
trol nurses through direct patient contact, as well as 
hospital electronic information systems. 

 
Statistical analysis 

The data collection was performed by two inves-
tigators and consisted of information about age 
(years), gender (female, male), grade (military, re-
tired-military, citizen), type of operation (knee 
arthroscopy, knee arthroplasty, hip arthroplasty), 
new-protocol implementation (no, yes) and hospi-
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talization length (days). Additionally, one year fol-
lowing each procedure, information regarding SSIs 
(no, yes), re-hospitalization (no, yes) and re-opera-
tion (no, yes) were also collected. 

Data were analyzed with the ‘’Microsoft Open 
R’’ statistical software, version 3.3.2. A Mann-
Whitney test was performed to compare the medi-
ans of continuous variables between the two 
groups. A chi-square test was performed to com-
pare categorical variables between the two groups. 
Finally, a simple logistic regression analysis was 
performed to identify the factors associated with 
SSIs. Statistical significance was set at the level in 
which p < 0.05. 

 
Cost measurement 

The cost for each patient was derived upon the 
Hellenic DRG (diagnosis related group) reimburse-
ment system, plus the charge for exceeding days of 
hospital stay.  
 
Ethical considerations 

The study was approved by the scientific and 
bioethics committee.  

Results 
 
Demographic data 

Demographics of the studied population are pre-
sented in Table 2. A total of 1299 patients (females 
= 516) was enrolled in the study. The patients’ me-
dian age was 55 (range = 14-98). Of all patients, 740 
(females = 283) were included in the first study pe-
riod (old-protocol was implemented; period: 2012-
2013), while 559 (females=236) were included in 
the second study period (the new-protocol described 
in Table 1 was implemented; period: 2014-2015).  

The “old-protocol” group consisted of 238 
(32%) military, 65 (9%) retired- military and 437 
(59%) citizens. The respective patients in the “new-
protocol” group were 238 (43%), 68 (12%) and 253 
(45%). The “old-protocol” group consisted of 438 
(59%) knee arthroscopies, 140 (19%) knee arthro-
plasties and 162 (22%) hip arthroplasties. The re-
spective patients in the “new-protocol” group were 
349 (62%), 26 (5%), 184 (33%). 

 
Main clinical outcomes 

Table 3 highlights the main clinical outcomes. The 

TABLE 1 - PROTOCOL FOR PREVENTION OF SSIS. THE ADDITIONS IN THE NEW-PROTOCOL GROUP ARE 
MARKED WITH AN ASTERISK (*). 
 
Pre-operative stage 
• Clinical examination at least 10 days preoperatively* 
• Management of risk factors for SSIs (e.g. smoking cessation, hyperglycemia, malnutrition)* 
• Minimization of pre-operation in-hospital stay <12 hours* 
• Whole body chlorhexidine bath (night before operation and morning of the operation day)* 
• Preparation of surgical site only with electric devices, the night before procedure 
• Hair self-removal at the surgical site by the patient is not permitted, at least 7 days before operation* 
• Administration of nasal mupirocin regardless of MRSA carriage status (start 1 day before and continue for 4 days post-operatively)* 
• IV antimicrobial administration ends 30 min. pre-operatively (the type of the antimicrobial agents did not change) 
 
Intra-operative stage 
• Skin antisepsis with iodine povidone followed by application of 70% ethyl-alcohol or application  solution 2% gluconic chlorhexi-

dine and 70% isopropyl alcohol* 
• Closed doors of operation room at all times 
• Limitation in movements of surgical stuff in the surgical theater 
• Use of flash sterilization cycle, only when there is urgency* 
• Use of 2 pairs of sterilized gloves by every member of surgical staff 
• Maintenance of normal body temperature of the patient 
 
Post-operative stage 
• Coverage of surgical wound with sterilized compress for 24 - 48 hours 
• Manipulation of surgical wound with aseptic techniques 
• Alertness for early identification of signs and symptoms of SSI
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incidence of SSIs was found to be lower in the “new-
protocol” group (SSIs rate= 0.8%), when compared to 
the old one [SSIs rate=1.7%]; [χ2 (df) = 2.67 (1), p = 
0.102]. A decrease in SSIs rates of 53% was noted after 
the implementation of the bundle of measures. Hospi-
talization length in days did not differ statistically be-
tween groups [χ2 (df) = 0.98 (1), p > 0.05]. However, 
median length of hospitalization days after procedure 
was significantly lower in the “new-protocol” group 
(md=2) in comparison to the “old-protocol” group 
(md=5), [U = 280520, p<0.001].  

Regarding the variables age, gender, grade, new-
protocol/old-protocol and type of operation, only 
operation type was associated with higher possibility 
for SSI. Specifically, the odds for SSI in a patient 
with knee arthroplasty was 5.9 times higher than 
that of knee arthroscopy (the reference group) [p = 

0.004, (95% 1.75 to 20.57)]. Regarding hip opera-
tion the odds for SSI was not significantly higher 
than knee arthroscopy group (reference group) 
[OR=2.8, p = 0.095, (95% 0.83 to 9.63)]. 

 
Economic outcomes  

The economic outcomes are shown in Table 4. 
Regarding arthroscopies, the median cost in “new-
protocol” patients (md = 1500) was significantly 
lower than in “old-protocol” patients (md = 1585) 
[(U = 112660), p < 0.001]. For knee arthroplasties, 
the median cost in “new-protocol” was not different 
from that of “old-protocol” (both mds = 4400, U = 
2002, p > 0.05). For hip arthroplasties, the “new-
protocol’s” patient median cost (md = 3000) was 
significantly lower than that of “old-protocol” (md = 
4000) [U = 19680, p < 0.001].  

 TABLE 2 - DEMOGRAPHIC CHARACTERISTICS OF THE PATIENTS. 
 

Patients “Old-protocol” group “New-protocol” group 

N 740 559 

Age (md, range) 54.5 (14 - 98) 56 (16 -95) 

Women (n, %)  (283, 38%) (236, 42%) 

Grade (n, %) 
Military 
Retired-military 
Citizen 

 
(238, 32%) 
(65, 9%) 
(437, 59%) 

 
(238, 43%) 
(68, 12%) 
(253, 45%) 

Operation (n, %) 
Knee arthroscopy 
Knee arthroplasty 
Hip arthroplasty 

 
(438, 59%) 
(140, 19%) 
(162, 22%) 

 
(349, 62%) 
(26, 5%) 
(184, 33%) 

 
 

TABLE 3 - BASIC CLINICAL OUTCOMES. 
 

 
 

Outcome “Old-protocol” group “New-protocol” group !2 (df) p - value 

SSI cases 
(n, %) 
 

13 (1.8%) 
 
 

4 (0.7%) 
 

2.67 (1) 0.102 
 

Re - hospitalization 
(n, %) 
 

10 (1.4%) 4 (0.8%) 0.98 (1) 0.322 

Outcome “Old- protocol” group “New-protocol” group Mann Witney test  p - value 

Days of hospitalization 
(md, range) 

5 (1-53) 2 (1-73) U = 280520 < 0.001* 

*statistically significant 
 SSI = surgical site infection, md = median 
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Discussion 
 

The adoption and systematic use of medical pro-
tocols is a relatively new concept (13). Medical pro-
tocols are evidence based standardized processes that 
are used for the minimization of malpractice, med-
ical complications, as well as for the decrease of 
medical costs (13). They are useful tools that help 
with decision making and improve the quality of 
everyday clinical practice (1, 14-16).  

In many countries, such as Greece, medical pro-
tocols are not yet widely used (17, 18). The main 
difficulty is that there is sometimes resistance in the 
acceptance of a new medical protocol by the medical 
or nursery staff, as well as difficulty in compliance 
measurement (19). Additionally, changes based on 
current evidence are needed whenever a protocol be-
comes obsolete (20, 21).  

The present protocol was designed based on the 
concept that simple and low cost measures may de-
crease the SSIs following elective orthopedic proce-
dures (5). Consequently, decline in the rate of SSIs 
is economically advantageous for health care sys-
tems, since re-admissions are avoided and hospital 
stay is decreased (22-25). In this retrospective 
study, the implementation of a general three-stage 
SSIs preventive protocol for the prevention of SSIs 
in three common elective orthopedic surgeries re-
sulted in substantial decrease of the SSIs. More 
specifically, a decrease in SSIs rates of 53% was not-
ed after the implementation of the bundle of meas-
ures. A statistically significant decrease of the in-
hospital stay in the “new-protocol” group when 
compared to the “old-protocol” group was also ob-
served. This could be attributed to the fact that the 
“new-protocol” was composed of general health 

measures such as management of major risk factors, 
at least one week before the procedure. These fac-
tors are not directly related to the surgical site care 
itself but are rather more systematic (e.g. diabetes, 
smoking, nutrition) and are likely associated with a 
greater SSI risk (29). Therefore, a medical protocol 
can have multiple benefits for patients and ulti-
mately for health care services. Our results, regard-
ing lower SSIs rates, in hospital stay and costs after 
the implementation of this bundle of measures are 
in compliance with similar studies, testing such 
SSIs preventive bundles of care in vascular, general 
and colorectal surgery (26, 27).  

SSIs are an important part of a hospital’s ac-
quired infections (28). In addition, a significant part 
of the hospital’s costs is due to SSIs (29). The in-
creased cost due to SSIs is partially because of the in-
creased hospitalization length observed in such cases 
(29). Therefore, except from decrease in morbidity 
and mortality, such a protocol could economically 
benefit a health care system (24). In the present 
study, for two major orthopedic procedures, knee 
arthroscopy and hip arthroplasty there was a statisti-
cally significant reduction of 85 and 1000 euros re-
spectively per case, after the protocol application. 
Re-hospitalization rates did not differ between the 
two groups, therefore the economic save in the pro-
tocol groups could be mainly attributed to the de-
creased length of hospitalization. 

The main limitation of the present study is that 
it includes a single center and that there was no pa-
rameter evaluating the adherence of the staff to this 
bundle of measures. Furthermore, it should be con-
sidered that SSIs may affect the quality of patient’s 
life (30). The quality of life in patients with SSIs is 
measured with psychometric tests and is often an 

TABLE 4 - COST COMPARISONS. 
 

 

Cost in euros per operation 
type based on Diagnosis per 
Group (DRG) 
(md, range)  
 

“Old-protocol” group “New-protocol” group Mann Witney test  
 

p - value 

Arthroscopy 
Knee arthroplasty 
Hip arthroplasty 

1585 (500- 2690) 
4400 (4000-6100) 
4000 (3000-7230) 

1500 (1500-7535) 
4400 (4000-5503) 
3000 (1500-7825) 

U = 112660 
U =2002 
U = 19680 

< 0.001* 
0.395 
< 0.001* 

*statistically significant 
md = median 
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overlooked topic (30). Quality of life was not as-
sessed which represents also another limitation of 
the study. However, it is clear that is reversely asso-
ciated with increased hospitalization. Thus, it is pos-
sible that quality of life was improved in the studied 
patients since there was a significant reduction in 
hospitalization length with the implementation use 
of this SSIs preventive bundle of measures.  
 
 
Conclusions 
 

Medical protocols are useful tools in health care 
and contain specific and repeatable guidelines. Edu-
cation on such protocols and their acceptance by all 
involved medical and nursery personnel can make 
their application easier and result in beneficial 
health and economic outcomes. The use of a SSIs 
preventive protocol in the orthopedic department of 
our hospital resulted in a decrease of the hospitaliza-
tion length and cost, after three elective orthopedic 
procedures. Additionally, a substantial decrease in 
SSIs was also observed. Further multi-center studies 
should be conducted in order to show if there are 

additional benefits from such protocols. 
 
 
Conflict of interest 

The Authors declare that there is no conflict of 
interest. 
 
Acknowledgements 

None. 
 
Funding  

None. 
 
Congresses 

None. 
 
Contributors  

None. 
 
Authors’ contributions 

GK, KIA, CK FS for the literature search and 
analysis, and manuscript writing. DH, CK, IB for 
the final manuscript revision. All Authors read and 
approved the final manuscript. 
 
 

8. Engelman R, Shahian D, Shemin R, Guy TS, Bratzler D, Ed-
wards F, Jacobs M, Fernando H, Bridges C; Workforce on 
Evidence-Based Medicine, Society of Thoracic Surgeons. The 
Society of Thoracic Surgeons practice guideline series: Antibiotic 
prophylaxis in cardiac surgery, part II: Antibiotic choice. Ann 
Thorac Surg. 2007 Apr;83(4):1569-76. 

9. Anderson DJ, Kaye KS, Classen D, Arias KM, Podgorny K, 
Burstin H, Calfee DP, Coffin SE, Dubberke ER, Fraser V, 
Gerding DN, Griffin FA, Gross P, Klompas M, Lo E, Marschall 
J, Mermel LA, Nicolle L, Pegues DA, Perl TM, Saint S, Salgado 
CD, Weinstein RA, Wise R, Yokoe DS. Strategies to prevent 
surgical site infections in acute care hospitals. Infect Control 
Hosp Epidemiol. 2008 Oct;29 Suppl 1:S51-61. 

10. Maragakis LL, Cosgrove SE, Martinez EA, Tucker MG, Cohen 
DB, Perl TM. Intraoperative fraction of inspired oxygen is a 
modifiable risk factor for surgical site infection after spinal 
surgery. Anesthesiology. 2009 Mar;110(3):556-62. 

11. Fry DE. Surgical site infections and the surgical care improve-
ment project (SCIP): evolution of national quality measures. 
Surg Infect (Larchmt). 2008 Dec;9(6):579-84. 

12. Horan TC, Gaynes RP, Martone WJ, Jarvis WR, Emori TG. 
CDC definitions of nosocomial surgical site infections, 1992: 
a modification of CDC definitions of surgical wound infections. 
Infect Control Hosp Epidemiol. 1992 Oct;13(10):606-8. 

13. Mainz J. Defining and classifying clinical indicators for quality 
improvement. Int J Qual Health Care. 2003 Dec;15(6):523-
30. 

References 
 
1. Grimshaw J, Eccles M, Thomas R, MacLennan G, Ramsay C, 

Fraser C, Vale L. Toward evidence-based quality improvement. 
Evidence (and its limitations) of the effectiveness of guideline 
dissemination and implementation strategies 1966-1998. J 
Gen Intern Med. 2006 Feb;21 Suppl 2:S14-20.  

2. Schifman RB, Howanitz PJ. Nosocomial infections. A college 
of American pathologists Q-probes study in 512 North Amer-
ican institutions. Arch Pathol Lab Med. 1994 Feb;118(2):115-
9. 

3. Owens CD, Stoessel K. Surgical site infections: epidemiology, 
microbiology and prevention. J Hosp Infect. 2008 Nov;70 
Suppl 2:3-10. 

4. Renholm M, Leino-Kilpi H, Suominen T. Critical pathways. 
A systematic review. J Nurs Adm. 2002 Apr;32(4):196-202. 

5. Bebko SP, Green DM, Awad SS. Effect of a preoperative de-
contamination protocol on surgical site infections in patients 
undergoing elective orthopedic surgery with hardware implan-
tation. JAMA Surg. 2015 May;150(5):390-5. 

6. Mangram AJ, Horan TC, Pearson ML, Silver LC, Jarvis WR. 
Guideline for prevention of surgical site infection, 1999. Hos-
pital Infection Control Practices Advisory Committee. Infect 
Control Hosp Epidemiol. 1999 Apr;20(4):250-78. 

7. Bode LG, Kluytmans JA, Wertheim HF, Bogaers D, Vanden-
broucke-Grauls CM, Roosendaal R, Troelstra A, Box AT, Voss 
A, van der Tweel I, van Belkum A, Verbrugh HA, Vos MC. 
Preventing surgical-site infections in nasal carriers of Staphy-
lococcus aureus. N Engl J Med. 2010 Jan 7;362(1):9-17. 

© C
IC

 Ediz
ion

i In
ter

na
zio

na
li



126

G. Kritikou et al.

14. Wennberg J, Gittelsohn. Small area variations in health care 
delivery. Science. 1973 Dec 14;182(4117):1102-8. 

15. Leape LL, Park RE, Solomon DH, Chassin MR, Kosecoff J, 
Brook RH. Does inappropriate use explain small-area variations 
in the use of health care services? JAMA. 1990 Feb 2;263(5): 
669-72. 

16. Eddy DM. Clinical decision making: from theory to practice. 
Designing a practice policy. Standards, guidelines, and options. 
JAMA. 1990 Jun 13;263(22):3077, 3081, 3084. 

17. Haynes B, Haines A. Barriers and bridges to evidence based 
clinical practice. BMJ. 1998 Jul 25;317(7153):273-6. 

18. Barosi G. Strategies for dissemination and implementation of 
guidelines. Neurol Sci. 2006 Jun;27 Suppl 3:S231-4. 

19. Clark M. True cost of guideline implementation. J Wound 
Care. 2006 May;15(5):181. 

20. Collopy BT. Clinical indicators in accreditation: an effective 
stimulus to improve patient care. Int J Qual Health Care. 
2000 Jun;12(3):211-6. 

21. Shaw CD. External quality mechanisms for health care: sum-
mary of the ExPeRT project on visitatie, accreditation, EFQM 
and ISO assessment in European Union countries. External 
Peer Review Techniques. European Foundation for Quality 
Management. International Organization for Standardization. 
Int J Qual Health Care. 2000 Jun;12(3):169-75. 

22. Johnson AJ, Daley JA, Zywiel MG, Delanois RE, Mont MA. 
Preoperative chlorhexidine preparation and the incidence of 
surgical site infections after hip arthroplasty. J Arthroplasty. 
2010 Sep;25(6 Suppl):98-102.  

23. Kapadia BH, Johnson AJ, Issa K, Mont MA. Economic eval-
uation of chlorhexidine cloths on healthcare costs due to surgical 
site infections following total knee arthroplasty. J Arthroplasty. 

2013 Aug;28(7):1061-5.  
24. Schuster JM, Rechtine G, Norvell DC, Dettori JR. The influ-

ence of perioperative risk factors and therapeutic interventions 
on infection rates after spine surgery: a systematic review. Spine 
(Phila Pa 1976). 2010 Apr 20;35(9 Suppl):S125-37. 

25. Keenan JE, Speicher PJ, Thacker JK, Walter M, Kuchibhatla 
M, Mantyh CR. The preventive surgical site infection bundle 
in colorectal surgery: an effective approach to surgical site in-
fection reduction and health care cost savings. JAMA Surg. 
2014 Oct;149(10):1045-52. 

26. van der Slegt J, van der Laan L, Veen EJ, Hendriks Y, Romme 
J, Kluytmans J. Implementation of a bundle of care to reduce 
surgical site infections in patients undergoing vascular surgery. 
PLoS One. 2013 Aug 13;8(8):e71566. 

27. Klevens RM, Edwards JR, Richards CL, Jr., Horan TC, Gaynes 
RP, Pollock DA, Cardo DM. Estimating health care-associated 
infections and deaths in U.S. hospitals, 2002. Public Health 
Rep. 2007 Mar-Apr;122(2):160-6. 

28. de Lissovoy G, Fraeman K, Hutchins V, Murphy D, Song D, 
Vaughn BB. Surgical site infection: incidence and impact on 
hospital utilization and treatment costs. Am J Infect Control. 
2009 Jun;37(5):387-97. 

29. Stewart AL, Greenfield S, Hays RD, Wells K, Rogers WH, 
Berry SD, McGlynn EA, Ware JE Jr. Functional status and 
well-being of patients with chronic conditions. Results from 
the Medical Outcomes Study. JAMA. 1989 Aug 18;262(7):907-
13. 

30. McHorney CA, Ware JE, Jr., Raczek AE. The MOS 36-Item 
Short-Form Health Survey (SF-36): II. Psychometric and clin-
ical tests of validity in measuring physical and mental health 
constructs. Med Care. 1993 Mar;31(3):247-63.

© C
IC

 Ediz
ion

i In
ter

na
zio

na
li




