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Abstract
Background: The evidence for effectiveness of perioperative antibiotic prophylaxis 
is well established. However, despite evidence of effectiveness and the publication 
of guidelines for antimicrobial prophylaxis, use is often suboptimal.
Aim: The aim of the present study was to explore the impact of irrational 
perioperative antibiotic prophylaxis use on the nursing workload in a surgical ward.
Methods and Material: Α prospective observational study took place for a period 
of one month in a surgical ward of a general hospital in Athens, Greece. Patient 
data consisted of demographic characteristics, underlying diseases and data for 
antibiotic agent, the timing of administration and the duration of prophylaxis.   In 
each shift, structured observational data for nursing workload were collected by the 
registered nurses of the surgical ward. 
Results: A total of 51 patients undergoing surgery operations were prospectively 
evaluated. Patients received in total 1604 doses. Of these doses, 1106 (69%) were 
newer antibiotics under restriction. Antibiotic prophylaxis was inappropriately 
given to 3,9%. The timing indicator was 88,2 %. The use of antibiotic prophylaxis 
was misuse in 94% and overuse in 96%. The mean daily nursing workload due to 
irrational antibiotic prophylaxis was 5,05 hours. 
Conclusion: Irrational antibiotic prophylaxis use increase the daily nursing 
workload 5,05 hours. The adherence with perioperative antibiotic prophylaxis is 
poor. The education and discussion of our results with surgical team and infection 
control committee will contribute to reducing the nursing workload, increasing 
the adherence with prescribing and administering perioperative antimicrobial 
prophylaxis, and improving the safety and quality care in studied population.  
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Introduction
Surgical site infections (SSIs) are the second commonest 
nosocomial infection [1]. Patients who experience SSIs have twice 
the mortality, are 60% more likely to spend time in an intensive 
care unit, and are five times more likely to be readmitted to the 
hospital than patients without SSIs [2]. The efficacy of prophylactic 
antibiotics in reducing risk of SSI was first demonstrated in both 
animal and clinical studies in the 1960s [3,4] is estimated that 
40 to 60% of SSIs are preventable with proper prophylactic 
antibiotics administration [5].  Therapeutic levels of antibiotics 
must be present at the time of the incision to achieve effective 
prophylaxis. Timing of prophylactic antibiotics administration 

is critical, with both early and late prophylactic antibiotics 
administration associated with increased SSI rates [6]. Consensus 
guidelines’ state that prophylactic antibiotics should be given at 
the time of induction of anaesthecsia [7]. 

According to Greek national guidelines, a single dose of an 
antimicrobial agent is sufficient for most surgical operations 
(Table 1). The recommended antimicrobial agent is second 
generation cephalosporin. The antibiotics must discontinue 
within 24 hours for all surgical operations except cardiac surgery 
operations within 48 hours of surgery end time [7]. 

Previous studies have evaluated the compliance and cost of 
antibiotic prophylaxis [8-10]. Nevertheless, to the best of our 
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knowledge, this study is the first published evaluation of impact of 
inappropriate antibiotic prophylaxis use on the nursing workload 
in a general surgical ward.

Method and Material
This prospective observational study was carried out for one 
month (April 2008) in a surgical ward of a general hospital, in 
Athens, Greece.

During the surveillance period, all patients admitted to the surgical 
ward were included in the study. Data were collected by using 
an anonymous standardized survey record form. Patient data 
consisted of demographic characteristics, underlying diseases 
and data for antibiotic agent, the timing of administration and the 
duration of prophylaxis. In each shift, structured observational 
data were collected by the registered nurses of the surgical ward. 
The nursing workload was measured in terms of hours including 
the ordering, preparation, administration and documentation 
of irrational perioperative antibiotic prophylaxis. Study patients 
were prospectively followed for the occurrence of a healthcare 
associated infection until either discharge from surgical ward 
or death. The appropriateness of antibiotic prophylaxis was 
determined by Guidelines for Antimicrobial Prophylaxis that 
was composed by the Central Committee of Nosocomial 
Infections of the Greek Ministry of Health and Solidarity. There 
was no standard protocol in the ward or in the operating room, 
specifying antimicrobial agents for certain procedures, based in 
the interpretation of the guidelines. 

The research protocol has been approved from the Ethics 
Committee of the Hospital in which the survey has been 
conducted.

Calculation of Nursing Workload due to 
Irrational Antibiotic Prophylaxis
The nursing workload due to irrational perioperative antibiotic 
prophylaxis is the difference between the total   hours (for the 
ordering, preparation, administration and documentation of 
antibiotic prophylaxis) spent the nurses for administration 
all antibiotics and the   hours for administration the antibiotic 
prophylaxis recommended by the Greek National Guidelines. 

tb 
 = tt - tg  

tb: nursing workload due to irrational perioperative antibiotic 
prophylaxis (for ordering, preparation, administration and 
documentation). 

tt: total hours spent the nurses for the ordering, preparation, 
administration and documentation  all antibiotics.

tg: hours spent the nurses for the ordering, preparation, 
administration and documentation of perioperative antibiotic 
prophylaxis recommended by the Greek National Guidelines.

Statistical Analysis
Continuous variables are expressed as mean ± standard deviation 
(SD) and categorical variables are expressed as a percentage of 
the total number of Patients analyzed.

Descriptive statistic methods have been utilized in the case of 
the patient demographic characteristics as well as to describe 
the level of utilization of antibiotics in surgical operations. The 
analysis was performed using SPSS software, version 20.

Results
A total of 51 patients undergoing surgery operations were 
prospectively evaluated. Among the participants, 27 (52%) 
were females and 24 (47%) males. Of these patients, 3 (5,9%) 
underwent   a clean surgical operation, 41 (80,4%) clean with 
risk factors and 7 (13,7% ) underwent a clean-contaminated 
operation. The most common type of surgery operations was 
cardio surgery (74 .5%) followed by general surgery (21.5%), and 
orthopedic surgery (3.92%).

The majority of operations were elective (Table 2) antibiotic 
prophylaxis was indicated in 49 operations, but in our survey, it 
was administered to 100% of patients so it was inappropriately 
given to 3,9%. The timing indicator was 88,2% (antibiotic 
administration at the time of induction of anaesthesia). The 
use of antibiotic prophylaxis was misuse in 94% (less effective 
antibiotics were used) and overuse in 96% (too many doses 
of antibiotic prophylaxis were used). The most frequently 
prescribed categories of antibiotics were glycopeptides and 
second generation cephalosporins.   Patients received in total 
1604 doses (Table 3). Of these doses, 1106 (69%) were newer 
antibiotics under restriction (glycopeptides, carbapenems, third 
and fourth generation cephlosporins, quinolone, lincosamides, 
daptomycin , linezolid).

During the study period we performed 90 observations, 30 
observations for each shift (in the morning, afternoon   and night). 
The mean number of registered nurses was two in the morning 
shift while in the afternoon and night shift there was only one 
registered nurse. The mean daily number of hospitalized patients 
in the studied surgical ward was 42.8 patients.

Table 1 Recommended antibiotic prophylaxis

Type of surgery Recommended antibiotic Recommended 
Doses 

Cardiac surgery Second  generation cephalosporin 8
Orthopedic surgery Second  generation cephalosporin 1-2
General surgery Second  generation cephalosporin 1

Table 2 Patients characteristics

Variables N %
Sex
Female 27 52.9
Male 24 47.1
Underlying Diseases
Chronic Kidney Disease 2 3.9
Cancer 4 7,8
Diabetes mellitus 10 19.6
Type of Operation
Elective 48 94.1
Emergency 3 5.9

Age (years)* 60,94 ± 15,88 
Length of Stay (days)* 13,37 ± 4,72 
Duration of Surgery (minutes)* 218 ± 94,86 
*Values are expressed as mean± standard deviation.
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The mean daily time nurses spend due to irrational antibiotic 
prophylaxis use for all processes was found to be 5.05 hours 
(ordering, preparation, administration and documentation). In 
specific, the mean time nurses spend for irrational antibiotic 
prophylaxis use in the morning shift was 2.11 hours, in the 
afternoon shift 1.56 hours and in night shift 1.38 hours.

Discussion
The evidence for effectiveness of perioperative antibiotic 
prophylaxis is well established. However, despite evidence of 
effectiveness and the publication of guidelines for antimicrobial 
prophylaxis, use is often suboptimal [8].

Overuse and misuse of antibiotics is common in Greece 
[9,10]. Prophylaxis with second generation cephalosporin is 
recommended as a single agent for most procedures [7]. The 
use of antibiotic prophylaxis was misuse in 94% (less effective 
antibiotics were used) and overuse in 96% (too many doses of 
antibiotic prophylaxis were used).   The majority of patients 
received newer antibiotics under restriction. Our observations 
highlight the need for education of surgeons and anesthesiologist 
and the communication of data for the increasing of compliance 
with guidelines for antibiotic prophylaxis in general surgery.

Postoperatively, the administration of antibiotics most often 
involves nursing care. A national medication   error   reporting  
study from the Journal of Infusion Nursing found over a 5-year 
period that commonly reported Iv-related medication errors in 
the  United  States included omissions (28,5%), improper dosing 
(22,9%) and prescription errors (16,2%). The most common 
reported reasons for errors involved a clinical performance 
deficit. These deficits included failing to perform the task (48%) 
not following procedure or protocol     (28%) and in accurate or 
omitted transcription (14%) [11]. 

In a recent study in Canada, [12] dose omissions were not as 
much of an issue as improper dosing, especially with timing of 
postoperative doses. Nursing guidelines gave an acceptable 
timeframe for dose administration as ± 1 hour of the scheduled 
time. In all, 79% of patients received postoperative antibiotics. 
However, only 34% received those doses correctly, 61% of 
patients had no documented reactions for receiving an incorrect 
antibiotic prophylaxis regimen. This presents an opportunity to 
improve the tracking and documenting of patient care [12]. 

Previous studies have demonstrated that appropriate timing 
of antimicrobial administration, inappropriate selection of 
the antimicrobial agent and excessive duration of prophylaxis, 
leading to drug reactions, the development and dissemination of 
bacterial resistance including strains resistant to newer agents, 
and the burdening of the health systems with unnecessary costs 
[5,13]. Nevertheless, to the best of our knowledge, this study is 
the first published evaluation of impact of irrational perioperative 
antibiotic prophylaxis use on the nursing workload in a general 
surgical ward. 

The principal finding of our study was that the mean daily nursing 
workload due to irrational perioperative antibiotic prophylaxis was 
5.05 hours. In specific, the mean time nurses spend for irrational 
antibiotic prophylaxis use in the morning shift was 2.11 hours, 
in the afternoon shift 1.56 hours and in night shift 1.38 hours. 
Our results are important in clinical practice. Investigating factors 
influencing nursing staff performance may help bring about 
strategies for improving adherence to medication administration. 
For antibiotic prophylaxis, each additional postoperative dose 
creates additional work and thus an opportunity for error. Single-
dose preoperative prophylactic regiments would eliminate 
the problems with postoperative prophylactic antibiotic 
administration entirely. This could help reduce the workload of 
the nursing staff, simplifying the postoperative management of 
patients and potentially decrease the overall incidence of medical 
errors [12].

Importantly, other investigators have demonstrated the effect 
of nursing workload on the occurrence of infection. It could 
be attributed to the fact that under the pressure of increased 
workload, healthcare workers do not comply with infection 
control measures, such 

as hand hygiene, due to time constraints [14,15]. We suggest that 
emphasis must be given to the reducing of nursing workload. 
It will contribute to reducing many other factors such as job 
dissatisfaction, burnout, absenteeism and intention to leave the 
current position which have been linked to negative hospital 
outcomes, including healthcare-associated infections [16-19].

Additionally, it should be noted that according to International 
Nurses Association an ideal nurse to patient ratio for surgical 
ward is 1 nurse to 5 patients. In our study the ratio was 2 nurses 
for 42.8 patients in morning shift and 1 nurse for 42.8 patients in 
afternoon and night shift. There is growing evidence to suggest 
that the staffing is a key determinant of healthcare associated 
infection in critically ill patients [20-22]. Assuming causality, a 
substantial proportion of all infections could be avoided if nurse 
staffing were to be maintained at a higher level [23].

Interestingly, reducing the duration of antibiotic prophylaxis has 
many potential benefits. The decision to prescribe antimicrobials 
has to be carefully balanced between immediate benefits and 
possible adverse effects as well as unfavorable medium-term 
impact on patient or hospital ecology. Besides improving patient 
care and ecological benefits, a reduction in inappropriate drug 
administration can also lead to significant financial savings 
[24,25].

Study Limitations
These results should be interpreted in the context of several 

Table 3 Doses of antibiotics utilized in surgical operations

Antibiotics Doses %
Second -generation cephalosporin 328 20,4
Glucopeptides 509 31,7
Penicillins/ Beta–lactam 80 4.99
Carbapenems 76 4,74
Third-generation cephalosporins 274 17,08
Fourth-generation cephalosporins 125 7,8
Fluoroquinolones 87 5,42
Lincosamides 17 1,05
Imidazoles 36 2,24
Daptomycin 17 1,05
Linezolid 1 0,06
Polymyxins 54 3,4
Total 1604 100
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potential limitations. First, our study did not include a sufficiently 
large number of patients. Second, patients from one general clinic 
participated in the study so the results are representative only of 
one clinic. Our findings highlight the need for a multicentre study 
involving a greater number of patients.

Conclusions
Irrational antibiotic prophylaxis use increase the daily 

nursing workload 5,05 hours. The adherence of surgeon and 
anesthesiologists with guidelines for perioperative antibiotic 
prophylaxis is poor. The education and discussion of our results 
with surgical team and infection control committee will contribute 
to increasing the adherence with prescribing and administering 
perioperative antimicrobial prophylaxis, reducing the nursing 
workload and improving the safety and quality care in studied 
population. 
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