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Abstract

Background Professionals working in the operating room

(OR) are subject to various distractions that can be detri-

mental to their task performance and the quality of their

work. This study aimed to quantify the frequency, nature,

and effect on performance of (potentially) distracting

events occurring during endourological procedures and

additionally explored urologists’ and residents’ perspec-

tives on experienced ill effects due to distracting factors.

Methods First, observational data were collected pro-

spectively during endourological procedures in one OR of

a teaching hospital. A seven-point ordinal scale was used to

measure the level of observed interference with the main

task of the surgical team. Second, semistructured inter-

views were conducted with eight urologists and seven

urology residents in two hospitals to obtain their perspec-

tives on the impact of distracting factors.

Results Seventy-eight procedures were observed. A

median of 20 distracting events occurred per procedure,

which corresponds to an overall rate of one distracting

event every 1.8 min. Equipment problems and procedure-

related and medically irrelevant communication were the

most frequently observed causes of interruptions and

identified as the most distracting factors in the interviews.

Occurrence of distracting factors in difficult situations

requiring high levels of concentration was perceived by all

interviewees as disturbing and negatively impacting per-

formance. The majority of interviewees (13/15) thought

distracting factors impacted more strongly on residents’

compared to urologists’ performance due to their different

levels of experience.

Conclusion Distracting events occur frequently in the

OR. Equipment problems and communication, the latter

both procedure-related and medically irrelevant, have the

largest impact on the sterile team and regularly interrupt

procedures. Distracting stimuli can influence performance

negatively and should therefore be minimized. Further

research is required to determine the direct effect of dis-

traction on patient safety.
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Multiple other problems, besides procedural knowledge

and psychomotor abilities, influence the performance of

urological surgeons and residents in the operating room

(OR) [1, 2]. These factors include degree of motivation,

lack of sleep, variability in patient pathology, and dis-

tractions in the work environment. Research has revealed

negative effects of distractions on performance outcomes

in other disciplines [3–5].

Several studies have shown that distractions and inter-

ruptions are common in the OR. Most distractions are case-

irrelevant conversations, telephone calls, pagers, music,

and people entering the OR [6–8]. The effects of distract-

ing stimuli on patient outcome variables are difficult to

measure since complications occur infrequently and
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randomized studies in patients are unethical. However,

distracting events have been shown to impact performance

of technical skills in experimental settings. Hsu et al. [9]

showed that distraction had a negative effect on perfor-

mance of a peg transfer task on a box trainer in basic

laparoscopic skills training and that this effect was stronger

for novices than for experts. In addition, Pluyter et al. [10]

demonstrated a decline in task score and an increase in task

errors and operating time when a laparoscopic task was

performed under distracting conditions.

Real-time studies of the impact of distractions in surgery

are scarce. Previous studies described only small numbers

within a large variety of procedures [6, 7]. Because of the

proven negative effect of distracting events in other disci-

plines and in experimental settings, it is of paramount

importance to explore the occurrence and impact of dis-

traction in real-time surgical procedures. Given the limi-

tations of quantitative methods for this type of study, we

conducted a qualitative study using observations and

interviews [11].

The aim of this study was to quantify the frequency,

nature, and effects of distractions on interruptions of

endourological procedures: How often does distraction occur

in the OR? What is the nature of the distractions and how do

they affect the task performance of the sterile team? Fur-

thermore, urologists’ and residents’ perspectives on the

experienced hindrance, possible effects of distracting factors,

the need for restrictions, and their opinion on preparation in a

skills lab were explored with semistructured interviews.

Materials and methods

We observed urology specialists and residents during per-

formance of common endourological procedures [transu-

rethral resection of the prostate (TURP), transurethral

resection of a bladder tumor (TURBT), and ureteroscopic

stone treatments (URS)] in a teaching hospital in the

Netherlands. Conventional and laparoscopic procedures

were excluded because they are different kinds of proce-

dures requiring different instruments and techniques. Per-

mission for the study was obtained from the institution’s

ethics committee. A distracting stimulus was defined as any

event that can cause diversion from the task at hand, and a

distraction was as any observed behavior indicating ori-

entation away from the main task. An interruption was

defined as when a distraction leads to a break in main task

activity [6].

Observations

Data were collected between January and July 2009. Dur-

ing the first part of the study four urologists and three

residents were observed during endourological procedures

in the same OR. Positioning of equipment and location of

the sterile field were comparable in all cases. Data col-

lection started when the urologist or resident put on sterile

gloves and ended when the gloves were removed. Table 1

shows the different types of distracting stimuli. A seven-

point ordinal scoring list, previously described by Healey

et al. [6], was used to categorize distracting stimuli and

interruptions that affect sterile team members (Table 2).

Higher scores indicate a stronger impact on the flow of the

Table 1 Observed distracting stimuli

Source Definitions

Pager Any pager activated in the operating room

Telephone Any phone call made or received in the

operating room

Radio Action or response related to the radio

Door movement One door movement: opening and closure of

a door in the operating room

Equipment Any item of equipment not at hand or falling

Procedure Any conversation between team members

relevant to the procedure

Patient-irrelevant

communication

Any conversation irrelevant to the case, but

relevant to other medical tasks in the

hospital

Medically irrelevant

communication

Any conversation with no medical relevance

Table 2 Seven-point ordinal scale and the related effect of the

distracting stimulus

Rating Observed effects

1 Potentially distracting stimuli: events with the potential to

distract the sterile team

2 Sterile team member momentarily distracted: possible

involvement of a single sterile member in an event not

related to the primary task, e.g., a short head turn in

response to a visual or auditory stimulus

3 Sterile team member engages in distraction: similar

distraction in 2, but the sterile member engages with the

source of distraction by verbally responding while

maintaining primary task activity (multitasking)

4 Sterile team member’s primary task interrupted: a single team

member ceases his/her current tasks to engage entirely in

the distracting stimulus

5 Sterile team momentarily distracted: two or more sterile team

members respond to a stimulus with a short head turn, no

verbal response

6 Sterile team engage in secondary tasks: two or more team

members engage with the source of distraction by verbally

responding while maintaining primary task activity

7 Sterile team’s work interrupted—operation flow disrupted:

interruption of the current primary task of the sterile team,

the operation flow is disrupted

438 Surg Endosc (2011) 25:437–443

123



procedure. A score of 1 represents a potentially distracting

stimulus not followed by a response. The highest score, 7,

represents a stimulus that causes complete interruption of

the primary task of the sterile team and disruption of the

flow of the procedure. For each potentially distracting

stimulus, frequency and severity of effect were measured.

In addition, which member of the surgical team that caused

the distracting event it was recorded, with a distinction

made between nonsterile and sterile team members, i.e.,

urologists, residents, and sterile nurses.

Prior to the actual study, we conducted a pilot study in

which six endourological procedures (not included in the

final study) were observed and rated in order to familiarize

the researchers with the scoring list and to standardize

practical issues such as the positioning of the observer in

the OR for optimal registration of potentially distracting

stimuli. The first 17 procedures of the actual study were

observed by two independent observers: a researcher and

an intern. Interobserver agreement, calculated as the

number of agreements divided by the sum of agreements

and disagreements multiplied by 100%, was 80% during

the first 17 procedures [12]. Thereafter, the procedures

were observed by the intern who was in his surgical rota-

tion in the last year of the 6-year curriculum. Staff mem-

bers were used to seeing the intern in the OR as an

observer. The observer did not participate in the procedure

to minimize the impact on the environment under study

[11]. The OR team was informed that the intern was doing

a research project investigating the logistics and the divi-

sion of tasks during surgical procedures.

Semistructured interviews

After completing all the observations, the researcher and

the intern conducted semistructured interviews with urol-

ogy specialists and residents in two teaching hospitals,

exploring their thoughts on how distracting factors affect

task performance of the surgical team. They were asked

about personal experiences with different kinds of dis-

traction and the usefulness of preparation in a skills lab.

The interview was guided by 13 questions and by any new

questions prompted by issues brought up during interviews.

After explaining the aim of the study, informed consent

was obtained. Semistructured interviews were used

because they enable interviewees to talk about the effects

of distraction in detail and depth and at the same time

ensure that a predefined list of topics is addressed during

each interview [13]. All conversations were recorded on

tape. The two interviewers analyzed the interviews inde-

pendently and discussed their analysis to ensure similarity

of interpretation. The responses were categorized by five

themes: sources of distraction, situations in which dis-

traction is the most annoying, impact of distraction on level

of performance, the need for measures to limit distractions

in the OR, and the usefulness of preparation in a skills lab.

Results

A total of 78 endourological procedures were observed: 27

TURBTs, 26 TURPs, and 25 URSs. Time to completion

ranged from 8 to 107 min (median = 35 min). No serious

intraoperative complications occurred.

Frequencies

The total number of distracting events observed per pro-

cedure ranged from 2 to 53 (median = 20). Completion

time of the procedures varied and the overall mean rate of

occurrence of distracting stimuli was 1 every 1.8 min.

Table 3 shows the mean frequencies and the team member

involved for each source of distraction per procedure. Of

all observed sources of distraction, an activated pager had

the lowest (0.41) and door openings had the highest

Table 3 Frequency of each source of distraction induced by each team member separately

Number of occurrences

per procedure

Mean % of occurrences induced by

SU SR SN NST

Pager 0.41 44 25 0 31

Telephone 1.50 8 0 1 91

Radio 2.62 31 22 24 23

Door movement 8.85 0 1 0 99

Procedure-related communication 1.65 19 19 19 43

Patient-irrelevant communication 1.26 16 4 28 52

Medically irrelevant communication 2.13 16 1 30 53

Equipment 1.72 0 0 0 0

SU sterile urologist, SR sterile resident, SN sterile nurse, NST nonsterile team member
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frequency per procedure (8.85). Nonsterile team members

were the most frequent sources of medically irrelevant and

patient-irrelevant communication. Compared to residents,

urologists were more likely sources of patient-irrelevant

and medically irrelevant communication (4 vs. 16 and 2 vs.

27 times, respectively; Table 3).

Ratings

Table 4 shows the mean ratings of all distracting stimuli,

indicating their impact on the flow of the procedure as

defined in Table 2. Equipment problems (e.g., stagnation

of solution supply, equipment not at hand, suboptimal

positioning of equipment) and procedure-related commu-

nication, patient-irrelevant communication, and medically

irrelevant communication were the sources of distraction

with the highest ratings, i.e., most frequently interrupted a

procedure. Pagers, telephone conversations, radio, and door

movements occurred frequently but had the lowest ratings,

in other words did not appreciably impact the flow of the

procedure.

Interviews

Eight urologists, with at least 5 years of experience in

unsupervised performance of endourological interventions,

and seven residents in two teaching hospitals were inter-

viewed. The residents were in their third to sixth year of the

6-year urology program.

Sources of distraction

Both urologists and residents said that distractions mostly

involved equipment not being at hand or failing, case-

irrelevant communication surrounding the sterile field, and

having to respond to questions about another case. Music

was considered to be distracting by only two interviewees

and some found it helpful in relieving stress. One urologist

said:

Emptiness of water supply and malfunctioning of the

resectoscope often results in disruption of the surgical

process. On the other hand, distractions like good

music can contribute to a good work environment,

which has a positive impact on performance.

Situations in which distraction is the most annoying

All interviewees reported being the most annoyed when

they were distracted during difficult and stressful situations

requiring high levels of concentration. Urologists and res-

idents believed they were better able to deal with distrac-

tions during routine procedures without problems.

Consequently, 87% of the interviewees thought distraction

impacted residents more strongly than experienced urolo-

gists, as one interviewee said:

Experienced urologists compared to residents are

more in control when unexpected difficulties occur.

They are better able to influence the environment to

optimize the working climate.

Four urologists and one resident said that individual char-

acteristics of residents and urologists had an important effect

on the degree to which distractions affected performance.

Impact of distraction on level of performance

All interviewees stated that distraction could have a neg-

ative effect on the quality of surgical performance. How-

ever, none of them thought interruptions during a

procedure compromised patient outcomes although they

could slow performance and result in secondary tasks. As

one of the residents put it:

Distracting events that irritate me can affect my level

of performance negatively. On the other hand, when I

am aware of being distracted, I ask for silence in the

OR. I don’t think there is a negative effect for the

patient.

Need for restrictions

The vast majority of the participants stated that distracting

stimuli should be minimized in the OR. According to 87%

Table 4 Mean rating of each

source of distraction induced by

each team member, calculated

from all 78 procedures

SU sterile urologist, SR sterile

resident, SN sterile nurse, NST
nonsterile team member

SU SR SN NST Rating per event

Pager 3.67 4.1 0 1.50 2.31

Telephone 2.50 0 1.00 2.07 1.39

Radio 1.38 1.06 1.11 1.02 1.14

Door movement 0 1.00 0 1.56 1.28

Procedure-related communication 5.68 5.54 4.69 3.27 4.80

Patient-irrelevant communication 4.95 4.17 4.02 3.67 4.20

Medically irrelevant communication 5.55 6.00 4.34 3.28 4.79

Equipment – – – – 4.97
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of the participants, it is mainly the responsibility of the

urologist or resident performing the procedure to create an

optimal environment by asking for silence when they are

being distracted. However, as one resident stated:

It depends on the relationship between resident and

supervisor how free you feel to make comments on

things like distraction during a procedure.

A protocol with measures to reduce disturbance, such as

reducing door movements, removing pagers from the OR,

and implementing a code of conduct, were mentioned as

measures to create an optimal work environment.

Usefulness of preparation in a skills lab

On this point there was no consensus. None of the residents

and only two of the urologists saw a benefit to training in

distracting circumstances outside the OR to prepare for real

performance in the OR. However, the majority of partici-

pants (73%) thought training in technical skills in a skills

lab was good preparation for real-time surgery. In this way,

routine performance is attained faster, which results in

diminished susceptibility to distracting events in the OR.

Others were skeptical about skills lab training since not all

circumstances can be simulated. One urologist said:

Specific training of skills could be indirectly useful as

a preparation to perform in a distracting environment

but it is not possible to prevent all distracting events.

Discussion

Distraction has a proven negative impact on performance

and human safety outside medicine [3–5, 12] and also on

surgical tasks in experimental settings [9, 10]. In this study,

the impact of distraction and interruption on endourologi-

cal procedures was investigated by measuring the fre-

quency and impact of distraction and interruptions in one

OR and by exploring the perceptions of urologists and

residents. Distraction occurred at a mean frequency of once

every 1.8 min. Equipment problems, procedure-related

communication, patient-irrelevant communication, and

medically irrelevant communication have the strongest

impact on the flow of the operation. Door openings and

pagers occurred very frequently but did not in the least

distract the sterile team. This is consistent with the results

of the interviews. Both urologists and residents believe

that distractions are less disturbing if the difficulty of the

endourological task lies within their range of technical

skills compared to more challenging procedures. They also

unanimously conclude from this that the effect of dis-

tracting stimuli is stronger in residents who are in their

learning curve. This is supported by an in vitro study by

Hsu et al. [9] in which the performance of experienced

surgeons, in contrast to that of novices, was not affected by

cognitive distraction. This may be because experienced

surgeons have attained a level of automatic task perfor-

mance that is impervious to distractions. This suggests that

training technical skills to a high level of performance

outside the OR could minimize the effect of distraction on

performance during real-time surgery. However, in the

interviews only two urologists thought preparation in a

skills lab could be useful for diminishing susceptibility to

distracting events in the OR.

OR personnel outside the sterile team are the most fre-

quent sources of distraction due to communication, whether

it is procedure-related, patient-irrelevant, or medically

irrelevant. All but two of the interviewees said it was the

responsibility of the urologist to deal with distracting events.

This means that the main surgeon should ask for silence

when this is appropriate. This can be more difficult for res-

idents than for urologists since interpersonal relationships

and hierarchical structure determine to what degree they can

influence the environment. Awareness of the presence of

distracting stimuli and their potentially negative effect on

the flow of procedures is therefore an important factor in

dealing with distraction. As a first step, a protocol of

restrictive measures to prevent distractions seems inevitable.

Pluyter et al. [10] refer to the more complex environment

in the OR during procedures involving multidimensional

information technologies (IT) such as minimally invasive

surgery. This may put extra physical and cognitive demands

on the medical staff and cause errors. The hypothesis that

dense IT usage is a source of distraction is supported by our

study because we found that equipment problems were

one of the main sources of distraction that could interrupt

endourological procedures in which more equipment and

technology are used compared to open surgery.

Not all potentially distracting stimuli seem to have a

negative effect on surgical procedures [14, 15]. Ullmann

et al. [8] evaluated the perceptions of physicians and nurses

working in the OR with respect to the influence of music.

Sixty-three percent of the responders believed that music

had a positive effect on communications among staff, and

77% reported that music had a calming effect and made

them more efficient. Moorthy et al. [16] concluded that

surgeons can ‘‘block out’’ noise and music due to the high

levels of concentration required for complex surgical tasks.

Our results support this notion since only 2 of 15 partici-

pants thought music was distracting in certain situations.

However, there is an important difference between a

potentially distracting factor like background music and

cognitive distraction caused by conversations. Findings in

the field of cognitive psychology have shown that simul-

taneous performance of two or more tasks can slow
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execution times and increase errors compared to single-

task performance. This notion is referred to as multitask

interference and should be minimized [17, 18].

Limitations of the study

A limitation of the qualitative observation method used in

this study is dependence on observers’ ability to interpret

events accurately and the possibility of variation between

observers. Observers may identify and interpret events

differently and may be biased. We therefore used two

observers and made sure that acceptable interobserver

agreement had been reached (80%) before we allowed one

observer to conduct observations on his own. Limitations

of semistructured interviews should also be considered.

Although we processed the data anonymously, it cannot be

ruled out that interviewees were biased and gave socially

desirable answers, especially when they had been observed

and had been involved in distractions during observation

[13]. In order to counter this effect, we also interviewed

surgeons in another teaching hospital who had not partic-

ipated in the observational part of the study. The absence of

meaningful differences between the two groups of inter-

viewees suggests that there was little or no bias due to

observation or to differences in organizational structure

between the two hospitals.

Recommendations for further research

Horberry et al. [19] determined that in-vehicle tasks

impaired several aspects of driving performance and safety.

In our study we observed no serious intraoperative com-

plications that could be attributed to interruptions. How-

ever, our main focus was on distracting stimuli. Patient

outcome is determined by complex interactions of many

factors. It would therefore require larger numbers of pro-

cedures with standardized observation methods, e.g., video

recordings, to further study the direct effects of distraction

on patient safety.

We observed only endourological procedures in order to

standardize the protocol. Further research should investi-

gate distracting stimuli in laparoscopic and open surgery.

More importantly, a protocol of measures inside and outside

the OR should be implemented and examined to minimize

the effect of distraction on the performance of surgeons.

Conclusion

Distracting events are a frequent occurrence in the endou-

rological OR. Equipment problems and procedure-related

communication and medically irrelevant communication

have the strongest impact on the sterile team and regularly

interrupt procedures. Distracting stimuli are conceived as

influencing performance negatively and should be mini-

mized in the OR. Further research is required to determine

any direct effect of distraction on patient safety.
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