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ABSTRACT 
 
Background: Retained foreign objects 
(RFOs) can cause negative outcomes for 
patients such as infection, increased 
length of hospitalization, and death. 
Surgical counts are associated with a 
reduced likelihood of an RFO but the 
counting process is complex and prone 
to human error. To improve count 
accuracy the risk factors for a 
discrepancy must be identified so that 
mitigation strategies can be applied. 
 
Objective: To identify the factors that 
contribute to surgical count 
discrepancies in order to provide 
mitigation strategies that will improve 
patient safety in the operating room. 
 
Methods: An analysis of a sample of 
1067 incident reports describing 
incorrect surgical counts was conducted. 
Reports were double-coded, by three 
specialists, on dimensions that included 
most likely contributing factor for the 
discrepancy, type and number of items 
involved, and actions taken to attempt 
to reconcile the count. 
 
Results: Needles were most commonly 
involved in count discrepancies. The 
next most common was instruments. 

The most common factors reported as 
contributing to an incorrect count were 
item(s) being dropped, item(s) not 
counted during initial count, large case, 
packing related issue, and change in 
procedure. An x-ray was conducted in 
71% of the reports but only 25% 
specified it was located in the operating 
theatre. Additional search strategies 
were used in a small proportion of 
reports and included the use of a magnet 
and microscope. 
 
Conclusion: Surgical counting is a 
complex process and, in order to ensure 
count accuracy, a system-based solution 
is required. Recommended solutions are 
provided in order to reduce the 
likelihood of an error. 
 
INTRODUCTION 
 
A retained foreign object (RFO) is a 
serious patient safety incident in which 
a surgical object is inappropriately left 
inside a patient.1 Retained foreign 
objects can be associated with serious 
negative outcomes for patients including 
infection, sepsis, re-operation, increased 
length of hospitalization, readmission, 
and death.2,3 Research, using various 
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populations and sample sizes, has 
estimated that the incidence of RFOs is 
between 1 in 3,800 to 1 in 19,000 
surgeries.4-9 
 

A surgical count is a process in which 
the items in the surgical field are 
manually counted prior to, throughout, 
and at the conclusion of a surgical 
procedure. Surgical counts are 
recognized as the most widely used 
method for preventing RFOs. Patients 
that have surgical counts performed are 
less likely to experience a RFO than 
patients that do not.3,10-12 Manual 
counting is, however, a complex task 
that requires perioperative nurses to 
manage a large number of items while 
facing time pressures, distractions, 
interruptions, and high cognitive 
workload.13 Surgical count discrepancies 
(i.e. incorrect counts) are, as a result, not 
uncommon and occur in anywhere 
between 1% and 13% of surgical 
cases.14,15 

 

An intraoperative x-ray is required, in 
Canada, following all procedures that 
have an incorrect count in order to rule 
out a RFO.16 While this is an effective 
method for preventing RFOs, it is costly 
and can have negative patient impacts 
such as exposure to unnecessary x-rays 
and increased anesthetic time if the 
discrepant item has simply been 
misplaced in the surgical theatre. 
Another type of counting error, which 
has been shown to be the factor most 
commonly associated with RFOs, is 
when the count is believed to be correct, 
but there is actually an item remaining 
inside the patient.10 There is a need to 
improve surgical count accuracy in 
order to prevent both types of count 
errors and the risks and costs associated 
with them.  

This article builds on previous research by 
describing an in-depth analysis of incident 
reports from a voluntary incident 
reporting system at a large provincial 
healthcare organization in Canada. The 
aim of this analysis is to identify and 
describe characteristics of incorrect 
counts, including clinician-reported 
contributing factors and the types of items 
that are most frequently involved in count 
discrepancies, so that system-focused 
preventative strategies can be developed 
and implemented to improve the accuracy 
of the counting process.  
 
The incident reporting database 
reviewed in this study also provides a 
unique opportunity to see how clinicians 
respond to incorrect counts. Specifically, 
this analysis evaluated the follow-up 
activities that occurred in response to 
incorrect counts and also provides 
reasons as to why the ORNAC Standard 
of performing an x-ray might not be 
followed. This information can help 
organizations develop and refine existing 
policy and procedures for incorrect 
counts including appropriate follow-up 
activities and recommendations on 
improving documentation.    
 
METHODS 
 
The healthcare organization where this 
work took place has a voluntary incident 
reporting system and database that is 
used to capture information about 
adverse events, close calls, and hazards 
with the goal of sharing and learning. 
Care providers have the ability to enter 
a narrative account of any incidents they 
deem to meet this criteria. The incident 
reports are then coded by analysts, on a 
variety of dimensions, in order to 
facilitate analytics and review. Incident 
reports that were coded as related to 
“missing or retained objects” were 
obtained for the time period of January 
1, 2013 to June 30, 2016. A total of 
1824 incident reports were identified 
that met this criteria and were included 
in the initial analysis.  
 
Three analysts independently reviewed 
two-thirds of the reports to first identify 
which reports described an incorrect 
count as compared to a different error 
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related to missing or retained objects. 
The analysis determined that 1067 of the 
incident reports were related to an 
incorrect count in the Operating Room 
(OR). Once the sample was narrowed 
down in scope, each report was coded 
on the following criteria: 
 • The most likely contributing factor 
    for the discrepancy, if described; 
 • If the incorrect count involved extra 
    or missing items, or both; 
 • What type of item(s) were involved 
    (sponges, needles, instruments, 
    other); 
 • Whether multiple items were 
    involved in the event;  
 • What actions took place to attempt 
    to locate item; and 
 • If no x-ray occurred, reasons why.  
 
In order to increase accuracy, each 
specialist coded two-thirds of the reports 
so that each report was analyzed 
independently by two people. Each 
person coded approximately 120 reports 
per week over the course of 10 weeks. 
Weekly meetings were scheduled to 
review any conflicts and agree upon final 
codes for each report. At the start of this 
work the inter-rater reliability between 
the three coders was 88% and by the 
end it was 92%. All discrepancies were 
resolved, bringing overall group 
agreement on all reports to 100% at the 
conclusion of the study. 
 
RESULTS 
 
Table 1 shows the breakdown of 
whether items were missing (i.e. less 
items than expected during closure 
count), extra (i.e. more items than 
expected during closure count), or both 
in each incident report that described an 
incorrect count. In 211 reports the 
writer did not specify whether items 
were missing or extra; consequently, 
Table 1 only includes reports that 
provided this information (N = 856). 
The majority of the incorrect counts in 
the sample were characterized by 
missing item(s) (77%). However, 23% 
of the reports detailed an incident where 
more items were counted during a count 
than were counted during one of the 
previous counts (either extra items only 
or extra and missing item(s)). 
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Table 3. `çåíêáÄìíáåÖ=Ñ~Åíçêë=Ñçê=áåÅçêêÉÅí=ÅçìåíëK



A total of 1041 incident reports 
describing an incorrect count indicated 
the specific item(s) involved (Table 2). 
Needles (49%) were the item most 
commonly involved in an incorrect 
count, followed by instruments (26%) 
and sponges (20%). Note that the 
percentages in Table 2 exceed 100% due 
to the fact that 24% of the incorrect 
counts in the sample involved more than 
one item (N = 254).  
 
Factors Contributing to Incorrect 
Counts 
 
Of the 1067 incident reports that 
described an incorrect count, 302 
provided sufficient detail to attribute a 
contributing factor for this outcome 
(Table 3). One contributing factor was 
applied to each report in order to 
represent the most probable contributor 
of the error. In the reports that provided 
sufficient detail, the most common 
contributing factors for an incorrect 
count were dropping, and subsequently 
losing, an item(s) (36%), failing to count 
an item(s) during the initial count 
(15%), large cases (i.e. lengthy case 
and/or a large number of items; 15%), 
issues related to packing (9%), and 
changes in procedure (6%). 
Contributing factors that occurred only 
once were grouped together under the 
“other” category and include factors 
such as contaminated set up, scrub nurse 
handing multiple items to surgeon at 
once, ambiguity about how to count 
items with multiple pieces, and 
unfamiliarity with policy. 
 
Actions Taken to Reconcile Incorrect 
Counts 
 
In the sample of 1067 incorrect counts 
analyzed, 955 reports specified 
information about the follow up actions 
taken in order to attempt to rectify the 
count. Table 4 shows the proportion of 
these reports that indicated an x-ray was 
taken or, if not, the reasons given. Only 
25% of the incident reports specified 
that an x-ray was performed in the OR 
following an incorrect count. Twenty-
three percent of the reports indicated 
that an x-ray was taken once the patient 
left the OR and another 22% indicated 

that an x-ray was taken but did not 
specify whether or not it occurred in the 
OR. 
 
In this sample, 72 incident reports 
indicated that a search strategy was 
utilized in addition to or in place of an 
x-ray (Table 5). In, 6% of the 955 
incidents reported that provided details 
regarding follow-up activities a magnet 
was used to search for a lost needle in 
the room and in 1% a microscope was 

used (e.g. to locate a needle lost during 
eye surgery). In the majority of these 
cases, an x-ray was not taken.  
 
DISCUSSION 
 
As is consistent with previous literature, 
needles were the item most commonly 
involved in an incorrect count in the 
sample of reports analyzed. Instruments 
were the second most common item, 
followed by sponges. Although sponges 
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are misplaced least frequently previous 
research has found that they are the item 
most commonly retained.5,6 This 
apparent discrepancy may be because 
retained needles are difficult to detect 
due to their size and are less likely than 
sponges to result in an adverse patient 
outcome such as infection. Specific 
strategies for managing all types of items 
are discussed in this section (see Table 6 
for a summary). 

 

The majority of incorrect counts in the 
sample described an event where an 
item(s) was missing during a closure 
count but twenty-three percent of 
incorrect counts identified in this study 
involved extra items (i.e. more items 
were counted during a closure count 
than were documented on the count 
record). This error is likely due to one of 
two situations: failing to document an 
item(s) during the initial count or failing 
to document an addition(s) during the 
case. In these events, although the count 
does not indicate that an item(s) is 
missing, practitioners should not have 
confidence in the results of the rest of the 
count due to the error. Organizational 
policy should dictate that an x-ray is 
required to rule out an RFO whether 
items are missing or extra as compared 
to what is expected. It is also important 
when designing documentation to report 
incorrect counts, whether on a count 
record or in the perioperative record, to 
include specificity around what items 
were involved in the incorrect count and 
whether they were missing or extra. 
There are a number of strategies that 
could be used to prevent these errors 
from occurring, such as designing the 
count record so that items can be located 
and documented easily.  
 
Contributing Factors and Solutions 
 
In this study, the most commonly reported 
factor contributing to an incorrect count 
was an item being dropped. The 
overwhelming majority of these reports 
involved a dropped needle. This is likely 
due to their small size which makes them 
easy to drop and difficult to locate. There 
are a number of techniques that can help 
manage needles such as using a needle 
box to contain needles that are not in 

use16,17 and inspecting equipment such as 
needle drivers prior to use to ensure they 
are functioning properly.16 Other 
strategies that can be used to reduce the 
likelihood of dropping and misplacing 
needles and other items are related to the 
communication and teamwork between 
members of the surgical team. Specifically, 
needles should always be handed directly 
from one person to another, there should 
never be loose needles in or near the 
surgical field (e.g. on the mayo stand)18,19, 
and any needles that are not in use should 
be placed in the needle box 
immediately18,19. Team dynamics and 
communication are also important in 
managing items. For example, the 
Association of periOperative Registered 
Nurses (AORN) states that any individual 
that observes an item dropped from the 
surgical field should immediately inform 
the surgical team18. Although the scrub 
nurse is technically responsible for the 
count, it is up to all members of the team 
to contribute to its accuracy, both in 
contributing to shared situational 
awareness and in eliminating factors that 
may contribute to errors such as 
interruptions and distractions16,18. 
 
Some commonly reported factors 
contributing to incorrect counts in this 
study are related to the management of 
items; specifically, failing to record an 
item(s) during the initial count and cases 
that require management of a large 
number of items. One strategy that could 
be used to address these challenges and 
help manage items during a case is 
standardizing the way that items are 
counted and set up on the scrub nurse’s 
surgical table.20 Specifically, strategies 
such as grouping like items together, 
organizing items the same way on the 
table as they are on the count record, and 
standardizing how the count is 
performed (e.g. who leads the count, 
repeat back protocols used by nursing 
staff, visualization and separation of 
instruments) can help maintain 
organization and standard process 
throughout a procedure.  
 
There are also a number of innovations 
that can be used to help manage counted 
items during a case and could reduce the 
likelihood of a counting error. Pocketed 
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sponge bags can be used to increase 
visibility of sponges by clearly separating 
and displaying each sponge used in the 
case.21 One sponge is placed in each 
pocket so they can be visualized and 
easily counted. One study reported that 
97% of hospitals that have implemented 
the hanging sponge bag system had not 
had any RFO events for at least one 
year.22 Technology can also be used to 
simplify and improve the accuracy of the 
counting process, such as the use of a 
barcoding system or radio-frequency 
identification (RFID) technology.18 These 
techniques use scanning technology that 
allows clinicians to electronically track 
what items have been counted and, in 
the case of RFID technology, detect 
whether an item has been left inside a 
patient. Both barcoding and RFID 
technology have been associated with 
decreased rates of RFOs.23-25 
 
Literature has found that documentation 
errors such as recording too many or too 
few items, or recording a count 
incorrectly, are common.26 These errors 
often occur when a clinician is distracted 
or multitasking, which are circumstances 
that increase the likelihood of human 
error.26,27 Documentation errors would 
be even more likely to occur if the count 
sheet is poorly designed or difficult to 
interpret. A low-cost solution to reduce 
the number of variables that may 
contribute to a documentation error 
would be to design an easy to use 
surgical count record with 
standardization in counting fields. In this 
study, a documentation error was 
explicitly suggested as a contributing 
factor for only 3% of the incorrect 
counts that provided this information. 
However, the consequences of a 
documentation error are high as it may 
result in a count that appears to be 
correct when an item is actually 
retained10, or a count that appears 
incorrect when it actually is correct, 
which was reported to be the case in a 
number of the incident reports analyzed. 
In addition, clinicians often do not 
realize that a documentation error has 
occurred, as it is a mistake and not an 
intentional action, so it is likely 
documentation errors are underreported. 
One observational study found that 

38% of the count discrepancies seen 
were due to a documentation error.15 
 
At the time of this work, the organization 
where this study took place was using 44 
unique count sheets across different sites. 
These count sheets do not only differ in 
terms of content (e.g. items and 
instruments included), which is expected 
given the differences in procedures 
performed between sites, but also vary 
vastly in design and layout. Some of the 
count sheets are, as a result, more legible, 
easier to use, and better facilitate the count 
process than others. Providing a well-
designed and easy to use count record 
could address multiple contributing factors 
including forgetting to count an item 
during the initial count, managing large 
cases, and documenting packing. It can 
also address ambiguity about what to 
count and where to document counts, as 
well as legibility concerns16. An optimally 
designed count record has been 
demonstrated to be particularly effective in 
improving tracking during large complex 
cases where multiple items and staff are 
involved.28,29 Human factors principles 
should be considered, when designing a 
standardized count record, including the 
use of adequate font size and appropriate 
font type (e.g. minimum size 10, Arial), 
adequate white space, selective use of 
bolding, sentence-case lettering, alternating 
shading of rows, and logical grouping of 
items (such as by item type or surgical 
service).27 Based on the findings from this 
study, as well as additional work in 
progress to improve surgical counting at 
the organization where this study took 
place, the authors of this paper have 
designed a standardized count record for 
large scale utilization that uses the 
human factors principles described 
above. The count record was designed 
using information design and human 
principles, as well as input and feedback 
from perioperative nurses in the 
organization. A picture of the count 
record can be seen in Figure 1 as an 
example of an optimally designed count 
record and additional information is 
available through the corresponding 
author. 
 
Past studies have recommended, in 
addition to using an optimally designed 

count record to manage items, the use of 
shared visual reminders to guide 
attention in the OR.20,30,31 One example 
of a visual reminder is the use of a large 
wall-mounted whiteboard that provides 
a visual representation of the count for 
the entire surgical team to see. In 
emergency cases, as an example which 
was reported as a contributing factor in 
this study, it may be difficult or 
impossible to complete a full count and 
so a whiteboard could be used to write 
down sponges and sharps to aid in 
tracking of items. The use of a 
whiteboard or other shared display is 
also an effective way of tracking 
therapeutic packing that is placed in the 
patient during, or at the conclusion of a 
procedure, which was another challenge 
identified in the sample of incident 
reports. 
 
Another factor contributing to incorrect 
counts in this study was a change in 
procedure. Many of the reports 
described instances where staff did not 
perform a full initial count (i.e. did not 
count instruments) for an endoscopic 
case that ended up converting to an open 
case. The ORNAC Standards specify 
that a full initial count is required for all 
endoscopic cases and a minor closure 
count is required if these cases do not 
convert to open.16 Organizational policy 
should specify the requirement to 
perform a full initial count in all 
endoscopic cases. In cases where a 
change in procedure is a possibility all 
possible required items should also be 
counted. 
 
The use of therapeutic packing was 
reported as a contributing factor in a 
number of incident reports in the sample 
of incorrect counts. Specifically, errors 
included failing to record the number of 
items left in or removed from patient, 
not documenting and/or communicating 
packing to the subsequent surgical team, 
and discrepancies between what was 
recorded by the previous team and what 
was removed. There was also confusion 
surrounding how to document packing. 
Specifically, practitioners did not always 
know if the count should be marked as 
correct or incorrect when packing is 
involved in the case (i.e. either removed 
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Figure 1. 
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from or left in the patient). To address 
these issues packing should be 
documented in a standardized location 
such as on the count record or in the 
patient’s chart. Documentation should 
include the type and number of items as 
well as their location, and the fact that 
the count was incorrect.16,18 These details 
should be reconciled upon removal and 
documented in a standardized location 
as well. 
 
Response to an Incorrect Count 
 
ORNAC stipulates that in the case of an 
incorrect count an x-ray is required to be 
performed in the OR, to rule out the 
possibility of an RFO, unless the 
patient’s condition does not permit 
one.16 As seen in this analysis, surgeons 
often, however, choose not to conduct 
an x-ray for reasons other than the 
patient’s condition. Some reasons given 
in the reports analyzed include “seeing” 
the item fall on the floor nowhere near 
the patient, “an incision so small that the 
item could not possibly have entered”, 
and specific needle sizes that are thought 
to not show up on an x-ray. In order to 
remove ambiguity from the process, and 
ensure organizational integrity in patient 
care, organizations need to develop 
standards and policy for when it is 
acceptable to not perform an x-ray thus 
removing the temptation to not x-ray 
due to inconvenience or time pressures. 
 
Another reason that was given for not 
performing an intraoperative x-ray in a 
few cases was that the patient was 
coming back for another procedure in 
the future and so the item could be 
located then. This practice could lead to 
a retained object if the subsequent 
surgical team is not aware of the count 
discrepancy and is a course of action 
that does not align with the ORNAC 
Standards.16 If an x-ray is not performed 
in the OR a standardized and explicit 
method of communication is necessary 
to alert the subsequent care provider of 
the need to perform an x-ray. 
 
In addition to performing an x-ray to 
attempt to locate a missing item, two 
other strategies were reported. The first 
was the use of a magnet to locate a 

dropped needle. This approach can be 
used as an initial strategy to assist in the 
visual search of the room. Using a 
magnet as a first step to locate missing 
needles will increase the chance of 
finding the item which could eliminate 
the need to subject the patient to an x-
ray. The second strategy, often in lieu of 
an x-ray, was the use of a microscope, 
most commonly when a needle was lost 
during ophthalmic surgery. There is a 
need for organizations to explicitly state 
in policy what, if any, specific situations 
a microscope may be used instead of an 
x-ray when an item is lost. Research has 
found that needles smaller than 10 or 13 
mm cannot be reliably detected using an 
x-ray so there may be a need for an 
alternative search strategy for these 
items.14,18,32 

 

Limitations and Future Research 
 
The organization involved in this study 
uses a voluntary reporting system. It is 
not, as a result, possible to draw 
conclusions about the prevalence of 
incorrect counts. Due to the voluntary 
nature of the system it can, however, be 
inferred that count discrepancies are 
under-reported in the organization. 
Another challenge with the reporting 
system is that there is no 
standardization regarding what 
information is to be reported which 
makes it difficult to extract useful 
information for analysis. While some of 
the reports included detailed 
information about the event, others 
simply said “incorrect count occurred.” 
It would be beneficial for organizations 
to provide structure in their reporting 
systems as far as what information is 
required when reporting an incorrect 
count. Based on the types of 
information that was used in this study 
to draw conclusions about contributing 
factors and mitigation strategies for 
incorrect counts, this study suggests a 
benefit in having reports include 
information such as what exact error 
occurred, what items were involved, the 
contributing factor for the error (if 
known), all follow up actions taken 
(including location of x-ray if 
applicable), reasons for a declined x-ray 
(if applicable), and whether disclosure 
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to patient occurred. Gathering and 
analyzing this information would be an 
effective way for organizations to better 
understand all of the factors that may be 
contributing to patient safety incidents 
in their operating rooms and develop 
appropriate mitigation strategies. 
 
A large number of factors that 
contribute to incorrect counts and RFOs 
have been identified in this work and in 
the literature as a whole, as have a 
multitude of possible solutions to 
mitigate them. Future research is needed 
to understand the relative benefit of each 
proposed solution so that organizations 
can develop a surgical count strategy 
that is effective in terms of both patient 
safety and cost. There is no one solution 
that will eliminate counting errors on its 
own but, rather, a systems perspective 
must be taken that utilizes multiple 
strategies to address distinct 
contributing factors. Understanding the 
individual and combined benefit of 
various solutions is critical in eliminating 
RFOs within an organization. 
 
In addition to the solutions discussed, it 
is critical to take into account operating 
room culture and team dynamics when 
implementing a strategy to improve 
surgical counting. While surgical 
counting is technically the responsibility 
of the perioperative nurses, other team 
members can impact the count with 
interruptions and distractions, and their 
willingness or unwillingness to assist e.g. 
in finding a missing item, or slowing 
down to allow the count to occur. 
Frustrations with the actions of surgical 
team members was noted in some of the 
incident reports, but was rarely called 
out as a specific contributing factor to an 
incorrect count. Despite this, training 
and education on both technical and 
non-technical skills, such as 
communication and situational 
awareness, is important in the 
development and maintenance of an 
effective, long-term, systems-based 
solution for improving surgical safety.18 
 
CONCLUSION 
 
The management of surgical items 
throughout a procedure is complex and 

stressful which makes it prone to human 
error even when performed by the most 
capable of clinicians. In order to ensure 
the accuracy of surgical counts and 
promote patient safety in the OR, it is 
critical to understand the factors that 
contribute to count discrepancies. This 
study analyzed a unique sample of 
incident reports from a large health care 
organization to identify clinician-
reported factors that lead to count 
discrepancies as well as what actions 
occurred in response. System-based 
solutions are offered which could be 
implemented at a site or organization 
level to reduce the prevalence of count 
errors.  
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