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VER THE LAST SEVERAL DE-
cades, health care delivery
in the United States has
shifted toward the outpa-
tient setting; ambulatory surgery in par-
ticular has been an area of immense
growth. Ambulatory surgical centers
(ASCs) are defined by the Centers for
Medicare & Medicaid Services (CMS) as
facilities that operate exclusively to pro-
vide surgical services to patients who do
not require hospitalization or staysin a
surgical facility longer than 24 hours.!
Between 2001 and 2008 there was a
greater than 50% increase in the num-
ber of Medicare-certified ASCs in the
- United States; currently more than 5000
ASCs participate in the Medicare pro-
gram.>® In 2007, these facilities per-
formed more than 6 million proce-
dures with services extending beyond
what is traditionally considered sur-
gery to include endoscopy, pain injec-
tions, and dental procedures among
others.?
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Context More than 5000 ambulatory surgical centers (ASCs) in the United States
participate in the Medicare program. Little is known about infection control practices
in ASCs. The Centers for Medicare & Medicaid Services (CMS) piloted an infection
control audit tool in a sample of ASC inspections to assess facility adherence to rec-
ommended practices.

Objective To describe infection control practices in a sample of ASCs.

Design, Setting, and Participants All State Survey Agencies were invited to
participate. Seven states volunteered; 3 were selected based on geographic disper-
sion, number of ASCs each state committed to inspect, and relative cost per inspec-
tion. A stratified random sample of ASCs was selected from each state. Sample size
was based on the number of inspections each state estimated it could complete
between June and October 2008. Sixty-eight ASCs were assessed; 32 in Maryland,
16 in North Carolina, and 20 in Oklahoma. Surveyors from CMS, trained in use of
the audit tool, assessed compliance with specific infection control practices. Assess-
ments focused on 5 areas of infection control: hand hygiene, injection safety and
medication handling, equipment reprocessing, environmental cleaning, and han-
dling of blood glucose monitoring equipment.

Main Outcome Measures Proportion of facilities with lapses in each infection con-
trol category.

Results Overall, 46 of 68 ASCs (67.6%; 95% confidence interval [Cl], 55.9%-
77.9%) had at least 1 lapse in infection control; 12 of 68 ASCs (17.6%; 95% Cl,9.9%-
28.1%) had lapses identified in 3 or more of the 5 infection control categories. Com-
mon lapses included using single-dose medication vials for more than 1 patient (18/
64, 28.1%; 95% Cl, 18.2%-40.0%), failing to adhere to recommended practices
regarding reprocessing of equipment (19/67; 28.4%; 95% Cl, 18.6%-40.0%), and
lapses in handling of blood glucose monitoring equipment (25/54; 46.3%; 95% Cl,
33.4%-59.6%).

Conclusion Among a sample of US ASCs in 3 states, lapses in infection control were
common.
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Despite this shift in health care
delivery, attention to infection control
in ASCs might be lacking, as evi-
denced by the increased identification
of outbreaks of health care-associated
infections (HAIs) and patient notifica-
tions resulting from lapses in infec-
tion control in these and other outpa-
tient settings.*'' The recent outbreak
of hepatitis C virus infections and
large-scale patient notification result-
ing from unsafe injection practices at
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a licensed ASC in Las Vegas, Nevada,
highlight this issue."

State Survey Agencies are primarily
responsible for periodically inspecting
and assessing ASC compliance with
Medicare health and safety standards.
However, inspections have not previ-
ously required observations of proce-
dures or standardized assessments of
infection control practices. The Las
Vegas ASC with the hepatitis C out-
break had not undergone a full inspec-
tion by state surveyors in 7 years."? To
ensure that similar infection control
lapses were not occurring in other
facilities, surveyors from the Nevada
Board of Licensure and Certification
conducted focused inspections of all
51 of the state’s ASCs using an infec-
tion control audit tool developed by
the Centers for Disease Control and
Prevention (CDC) based on nationally
recognized guidelines. Lapses in infec-
tion control identified in 28 of these
ASCs, which were also subjected to
federal inspections, prompted CMS to
conduct similar inspections in a
sample of ASCs in 3 additional states.

The objectives of the assessment were
to describe compliance with basic in-
fection control practices as well as with
other Medicare health and safety stan-
dards in ASCs and to determine
whether use of the audit tool and pa-
tient tracer methodology improved in-
spection effectiveness.

METHODS
Data Collection

On March 28, 2008, CMS notified all
State Survey Agencies that they were
seeking 1 to 4 volunteer states to con-
duct inspections in ASCs incorporat-
ing the infection control audit tool
used in Nevada. Incentives for partici-
pation included 1-time supplemental
funding to cover the cost of these
inspections and the assurance that all
inspections performed as part of this
activity would count in CMS’ assess-
ment of each state’s performance for
the fiscal year. Participating states
were asked to have a sufficient num-
ber of qualified surveyors available to
complete 20 to 30 ASC inspections by
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September 30, 2008, in addition to
their regular inspection workload.
Seven states volunteered to participate
in the pilot. Maryland, North Caro-
lina, and Oklahoma were selected for
participation based on geographic dis-
persion, number of inspections pro-
posed, and cost considerations.

After the 3 pilot states were identi-
fied, CMS set a sample size for each state
based on the number of ASCs each state
committed to inspecting. All of the
ASCs in each state were categorized into
3 areas based on the types of proce-
dures performed (multispecialty, en-
doscopy, and other). For each state, the
proportion of Medicare-certified ASCs
in each of the 3 procedure categories
was determined, and using a random
number generator, CMS selected a
stratified random sample from each
subgroup for inspection. For ex-
ample, 40% of Maryland’s ASCs were
in the category “other.” Therefore, CMS
randomly selected 40% of the Mary-
land pilot ASCs from that category.

State surveyors conducted full, un-
announced on-site assessments of com-
pliance with all Medicare ASC health
and safety standards, excluding those
related to life safety code (ie, fire safety),
in each selected facility. In addition to
adhering to standard inspection pro-
tocols, surveyors were instructed to use
the infection control audit tool and to
apply a case tracer methodology. The
case tracer methodology required sur-
veyors to follow at least 1 patient
throughout the entire stay in the ASC
while observing practices (eg, docu-
mentation, infection control) to as-
sess compliance with regulatory stan-
dards. This included observation of part
or all of the patient’s procedure. Addi-
tionally, surveyors observed infection
control practices throughout the ASC
(eg, preoperative and postoperative
areas). Although the inspection was un-
announced, once surveyors entered the
facility, staif were notified that an in-
spection was being conducted. When
procedures were observed by survey-
ors, consent was obtained from both the
patient and physician performing the
procedure.

To help standardize infection con-
trol assessments by surveyors, health
care epidemiologists from the CDC
traveled to each of the participating
states and spent a day with surveyors
discussing infection control elements
included on the audit tool, including
how best to assess them in the facility.
Staff from the CDC then accompanied
surveyors on initial ASC inspections to
further assist with incorporation of the
audit tool into the inspection process.
Staff from the CDC also consulted when
surveyors had additional questions
about infection control observations
and findings during the remainder of
the pilot. :

Data collected with the infection con-
trol audit tool included basic informa-
tion about the ASC (eg, types and num-
ber of procedures performed) in
addition to adherence to important in-
fection control activities. Five general
categories of infection control were as-
sessed: hand hygiene and use of per-
sonal protective equipment, injection
safety and medication handling, equip-
ment reprocessing (eg, sterilization and
high-level disinfection), environmen-
tal cleaning, and handling of blood glu-
cose monitoring equipment. Given the
proportion of procedures performed in
ASCs that are not considered tradi-
tional surgery (eg, endoscopy, dental,
pain injections), particular emphasis
was placed on elements beyond those
targeting primary surgical site infec-
tion prevention.

Surveyors observed moments when
staff should be performing hand hy-
giene, including before and after inva-
sive procedures and after contact with
blood, body fluids, or contaminated sur-
faces. They further evaluated whether
staff wore gloves for contact with blood
and body fluids or contaminated sur-
faces and whether gloves were re-
moved before moving to new tasks. Sur-
veyors assessed if staff used new sterile
needles and syringes for each patient and
for each entry into medication vials that
were used as a source of supply for mul-
tiple patients. They further assessed if
injections were prepared ina clean work
area and if single-dose medications were
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appropriately dedicated to a single pa-
tient. Surveyors evaluated whether
equipment was precleaned prior to ster-
ilization or high-level disinfection, fa-
cilities adhered to manufacturer instruc-
tions regarding recommended steps for
reprocessing, equipment was appropri-
ately stored after reprocessing, and
single-use devices were discarded after
use. They evaluated whether disinfec-
tants registered by the Environmental
Protection Agency were used by the fa-
cilities to adequately clean operating and
procedure areas between patients. Fi-
nally, they assessed whether blood glu-
cose meters were cleaned and disin-
fected after each use and whether,
contrary to labeling, spring-loaded lanc-
ing penlet devices were used for mul-
tiple patients.

Surveyors were instructed to collect
data primarily through observations,
supplemented with interview find-
ings. Attention for each component of
the audit tool focused on staff mem-
bers appropriate for each section (eg,
the staff member who performed ster-
ilization of equipment was observed and
interviewed regarding sterilization prac-
tices). Lapses in each infection con-
trol category were documented by sur-
veyors, although surveyors did not
document the frequency with which
lapses were identified. For example, on
the audit tool, multiple lapses in hand
hygiene would be documented in the
same manner as a single lapse ob-
served by surveyors and are reported
in the results as a general lapse in that
category.

On completion of the inspection, the
surveyors conducted a routine exit
meeting with the facility saummarizing
preliminary findings from the inspec-
tion. Facilities were then sent an offi-
cial notice of the findings. Deficien-
cies were identified via the Form CMS
2567, “Statement of deficiencies and
plan of correction,” describing all de-
ficiencies noted during the inspec-
tion. Facilities were required to de-
velop a plan of correction addressing
all deficiencies and to submit the plan
to the State Survey Agency for review.
Serious deficiencies, as determined by
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CMS, required a follow-up inspection
to determine whether the ASC had
come into compliance. Failure to ad-
equately address and correct all cita-
tions could result in termination of the
ASC’s participation in the Medicare
program.

At the conclusion of all federal in-
spections conducted by state survey-
ors, data from the Form CMS 2567 is
entered into a national database main-
tained by CMS. After the conclusion of
the pilot, this database was queried and
the number of pilot inspections with de-
ficiencies cited by surveyors related to
medication handling and infection con-
trol were compared with the numbers
reported to CMS for all ASC inspec-
tions conducted nationally in the pre-
vious fiscal year.

Data Analysis

At the conclusion of the pilot study, all
infection control audit tools were
deidentified and transmitted to CDC for
analysis. Data were entered into an Ac-
cess database (Microsoft Corporation,
Redmond, Washington) and analysis
was conducted using SAS version 9.2
(SAS Institute Inc, Cary, North Caro-
lina). The proportion of facilities with
lapses in each of the 5 infection con-
trol categories was calculated. Associa-
tions between presence of a lapse and
state, and between presence of a lapse
and facility type (single-purpose en-
doscopy or other), were assessed for
each infection control category using
x° tests; Fisher exact tests were substi-
tuted where appropriate. Association
between presence of a lapse and num-
ber of procedures performed per month
was assessed for each infection con-
trol category using the Wilcoxon rank
sum test. Significance was setat P<C.05.

The sample size varied for each in-
fection control lapse identified be-
cause not all of the questions were ap-
plicable to each facility or able to be
assessed in every inspection. For ex-
ample, facilities that did not perform
blood glucose monitoring were not in-
cluded in calculation of lapses related
to handling of blood glucose monitor-
ing equipment. Additionally, if the

unannounced inspections were inad-
vertently conducted on days when
procedures were not being per-
formed, surveyors might not have been
able to directly assess or question ap-
propriate staff members about specific
practices.

RESULTS

Demographics

A total of 68 ASCs were assessed dur-
ing the pilot inspections; 32 in Mary-
land, 16 in North Carolina, and 20 in
Oklahoma. This reflects 9.4% of all
CMS-certified ASCs at the time of the
pilot in Maryland (N=342), 21.1% in
North Carolina (N=76), and 39.2% in
Oklahoma (N=51). Each inspection
took a median of 2 days to complete
(range, 1-3 days), and surveyors ob-
served a median of 1 procedure dur-
ing the inspections (range, 0-6 proce-
dures). A median of 5.4 years had
elapsed between the pilot inspection
and most recent prior inspection (range,
0.6-12.6 years).

Ambulatory surgical centers in-
spected during the pilot performed a
median of 210 procedures per month
(range, 3-1260 procedures). Thirty-
one of 68 ASCs (45.6%; 95% confi-
dence interval [C1], 34.1%-57.5%) per-
formed procedures on both adults and
children. The types of procedures per-
formed are summarized in TABLE 1.
More than half of the ASCs (37/67,
55.2%; 95% ClI, 43.2%-66.8%) per-
formed only 1 type of procedure. At
these single-procedure ASCs, endo-
scopic (21/37; 56.8%, 95% CI, 40.6%-
71.9%) and ophthalmologic (6/37;
16.2%, 95% ClI, 6.8%-30.7%) proce-
dures were the most common proce-
dures performed.

Infection Control Lapses

Overall, 46 of 68 pilot ASCs (67.6%;
95% CI, 55.9%-77.9%) had at least 1
lapse in infection control noted by sur-
veyors. Specific lapses in each of the cat-
egories are summarized in TABLE 2.
Twelve of 62 facilities (19.4%; 95% CI,
10.9%-30.6%) were noted to have a
lapse in adherence to hand hygiene or
appropriate use of personal protective
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S AN
Table 1. Types of Procedures Performed at the Pilot Ambulatory Surgical Centers?

No. (%)
[95% Confidence Interval]

North Car%lina

Okiahoma
{n=20)

Al
(n=67)

4(26.7)[9.1-52.5]

5(25.0){9.8-47.0]

3(19.4)[11.2-30.2]

7 (46.7)[23.2-71.3]

13 (65.0)[42.7-83.2] 35

(62.2) [40.3-64.0]

5(33.3) [13.4-69.2}

19 (28.4) [18.6-40.0]

(20.0) [5.4-45.4]

)1
10 (60.0) {28.9-71.1]
[

10 (60.0)[28.9-71.1] 20

(29.9) [19.8-41.6]

(46.7) [23.2-71.3]

13 (65.0) [42.7-83.2]

25 (37.3) [26.4-49.3]

13 (66.0) [42.7-83.2]

26 (38.8) [27.7-50.8]

3

7

6 (40.0)[18.1-65.5]
4(26.7}[9.1-62.5]

9 (45.0) [24.6-66.7]

19 (28.4) [18.6-40.0]

6(40.0){18.1-656.5] 13

(65.0) [42.7-83.2]

26 (38.8) [27.7-50.8]

7(46.7)[23.2-71.3]

7 (35.0)[16.8-57.3]

21(31.9)[21.1-43.2]

6 (40.0)[18.1-65.9]

8 (40,0} [20.6-62.1]

21(31.3)[21.1-43.2]

Procedure Maryland
Type (n=232) (n=15)
Dental 4(12.5) [4.1-27.5]
Endoscopy 15 (46.9) [30.2-64.1}
General 4(12.5) [4.1-27.5]
Gynecology 7 (21.9)[10.1-38.6}
Ophthamology 5 (15.6) [6.0-31.3]
Orthopedics 7(21.9[10.1-38.6]
Otolaryngology 6 (18.8) [8.0-35.0]
Pain 7{21.9)[10.1-38.6]
Plastic surgery 7 (21.9) [10.1-38.6]
Podiatry 7(21.9)[10.1-38.6)
Other® 4(12.5)[4.1-27.5)

5(33.3)[13.4-59.2]

4{20.0)6.7-41.5]

13(19.4) [11.2-30.2]

2Column totals do not equal 100% as facilities might perform more than 1 procedure type.
Ons audit too! from North Carolina did not include information regarding types of procedures performed.
CProcedures in this category included dermatology and urclogy.

equipment (ie, gloves). Nineteen of 67
facilities (28.4%; 95% CI, 18.6%-
40.0%) had deficiencies related to
injection practices or medication han-
dling, primarily through use of single-
dose vials for more than 1 patient
(28.1%; 95% CI, 18.2%-40.0%). Nine-
teen of 67 facilities (28.4%; 95% CI,
18.6%-40.0%) failed to adhere to rec-
ommended practices regarding repro-
cessing of surgical equipment. Twelve
of 64 facilities (18.8%;95% CI, 10.6%-
29.7%) did not appropriately clean
high-touch surfaces in patient care
areas. Twenty-five of 54 facilities
(46.3%; 95% ClI, 33.4%-59.6%) had
lapses in appropriate handling of equip-
ment used for blood glucose monitor-
ing. Twelve of 68 facilities (17.6%; 95%
CI, 9.9%-28.1%) had lapses identified
in 3 or more of the 5 infection control
categories evaluated by surveyors.
There was no significant associa-
tion between presence of a lapse and
number of procedures performed per
month in the categories of hand hy-
giene (P=.54), injection safety and
medication handling (P=.57), equip-
ment reprocessing (P=.85), environ-
mental cleaning (P=.90), or handling
of blood glucose monitoring equip-
ment (P=.34). Nor was there a signifi-
cantassociation between presence of a
lapse and type of facility in any of the
5 categories (TABLE 3). However, pres-
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ence of lapses related to environmen-
tal cleaning varied significantly among
the 3 states, with only surveyors in
Oklahoma documenting lapses in this
category (P<<.001) (Table 2).

Citations

Thirty-nine of 68 pilot ASCs (57.4%;
95% CI, 45.4%-68.7%) were ulti-
mately cited for deficiencies in infec-
tion control and 20 of 68 ASCs (29.4%,;
95% CI, 19.5%-41.0%) were cited for
deficiencies related to medication ad-
ministration, including use of single-
dose medications for multiple pa-
tients. The percentage of inspections
with deficiencies related to infection
control during this pilot was more than
6-fold greater than the number re-
ported to CMS nationally during the 12-
month period from October 1, 2006, to
September 30, 2007, when 78 of 957
facilities (8.2%; 95% ClI, 6.5%-10.0%)
were cited for infection control defi-
ciencies and 88 of 957 (9.2%; 95% CI,
7.5%-11.2%) were cited for medica-
tion administration deficiencies.

COMMENT

Results from this study suggest that in-
fection control practices in ASCs might
be lacking and were not specific to a
given state. Two-thirds of the pilot ASCs
had lapses in infection control identi-
fied during the inspections. Further-

more, 18% of ASCs had lapses extend-
ing across 3 or more areas of infection
control. Results also suggest that the au-
dit tool likely enhanced surveyor at-
tention to infection control, resulting
in an increased number of facility ci-
tations related to infection control and
medication handling compared with na-
tional numbers from the previous year.

Some of the more concerning lapses
noted on the audit tool were related to
medication handling and equipment re-
processing. Twenty-eight percent of fa-
cilities used medications in single-
dose vials for multiple patients. These
medications do not contain preserva-
tives to inhibit bacterial growth and are
only meant for use on a single patient
for a single procedure."** Reuse of
these vials, as well as bags of saline
also labeled for single-patient use,
for multiple patients has resulted in
previous outbreaks of bloodstream in-
fections.>**'® In what could be a cost-
saving measure, facilities have pur-
chased single-dose medications in
packaging larger than that required for
single-patient use and then used the
contents for multiple patients.'**

Six percent of all pilot facilities were
noted to inappropriately reprocess and
reuse items that were packaged and la-
beled as single-use devices. Examples
of such devices included bite blocks and
syringes used to flush the endoscope
during endoscopy procedures. Repro-
cessing of single-use devices is regu-
lated by the Food and Drug Adminis-
tration (FDA), and such reprocessing
can only be performed by third-party
or hospital reprocessors that have re-
ceived clearance from FDA and are reg-
istered with FDA as reprocessing fa-
cilities.'” None of the ASCs cited for
reprocessing single-use devices used
third-party reprocessors; instead, they
elected to inappropriately create their
own procedures for reprocessing de-
vices and when these devices should be
discarded.

Twenty-one percent of facilities that
performed blood glucose testing used
a single lancing penlet device for mul-
tiple patients. Labeling on package
inserts usually states that these devices
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