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Concise Communication

Administrative coding methods impact surgical site infection rates
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Abstract

We performed a retrospective analysis of the impact of using the International Classification of Diseases, Tenth Revision procedure coding
system (ICD-10) or current procedural terminology (CPT) codes to calculate surgical site infection (SSI) rates. Denominators and SSI rates
vary depending on the coding method used. The coding method used may influence interhospital performance comparisons.

(Received 23 May 2020; accepted 9 July 2020; electronically published 10 August 2020)

Surgical site infections (SSIs) are serious complications; they are
associated with increases in length of stay, cost, morbidity, and
mortality.? Surgical complications (specifically SSIs) are used as
a measure of the quality of healthcare systems.* The Centers for
Medicare and Medicaid Services (CMS) compensates hospitals
based on SSI data reported to the National Healthcare Safety
Network (NHSN). Surveillance for SSIs is an important strategy
for reducing SSIs% it is recommended by the Centers for
Disease Control and Prevention (CDC). Currently, colon and
abdominal hysterectomy SSI rates are publicly available, and they
influence hospital reimbursement by the CMS.> According to
NHSN instructions, surgical procedures can be abstracted based
on the International Classification of Diseases, Tenth Revision
procedure coding system (ICD-10) or on current procedural ter-
minology (CPT) codes. In this study, we aimed to assess the impact
of using ICD-10 and/or CPT codes on the number of cases
abstracted and SSI rates.

Methods

We conducted a retrospective analysis of 10 surgical procedures at the
University of Iowa Hospitals and Clinics, an 811-bed tertiary-care
hospital. We retrieved administrative codes (ICD-10 and/or CPT)
for procedures performed during October 2018-September 2019
via the Epic health electronic record system (Epic Software, Verona
WI). Our analysis included the following procedures: colon, abdomi-
nal hysterectomy, cesarean section, breast, cardiac, craniotomy, spinal
fusion, laminectomy, hip prosthesis, and knee prosthesis.

We then calculated the number of procedures that would be
abstracted if we used different permutations in administration
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codes: (1) ICD-10 codes only, (2) CPT codes only, (3) both
ICD-10 and CPT codes, and (4) at least 1 code from either
ICD-10 or CPT. SSI surveillance was conducted by trained infec-
tion preventionists using NHSN definitions. We calculated the
impact of the 4 coding permutations on denominators and overall
SSI rates. If a procedure was not included in the denominator, it
was also excluded from the numerator for SSI rate calculations.
We used Stata version 16 statistical software (StataCorp, College
Station, TX). Graphs were created with Tableau version 2019.4
software (Tableau Software, Seattle, WA).

Results

In total, 9,583 surgical procedures were included in this study. We
also identified 180 SSIs using the fourth method (either ICD-10
or CPT). Denominators varied according to procedure type
and coding method used (Fig. 1). The most common procedure
was craniotomy (1,786 procedures), then cesarean section
(1,147 procedures), followed by breast surgery (1,109 proce-
dures). The SSIs most frequently detected surgical procedures
were colon (48 cases), breast (26 cases), and cesarean section
(23 cases) (Fig. 2).

The number of procedures abstracted for breast surgery exhibited
a >10-fold difference if reported based on ICD-10 only compared to
ICD-10 or CPT (n=104 vs 1,109, respectively). Additionally, the
number of procedures for abdominal hysterectomy showed an almost
4-fold difference if reported based on ICD-10 and CPT compared to
ICD-10 or CPT codes (n = 315 vs 1,143, respectively). Hip prosthesis
had the lowest variation if reported based on ICD & CPT compared to
ICD or CPT (638 vs 767). For SSI rates, cesarean section showed
almost a 3-fold increase (2.6% when using ICD-10 only versus
7.3% with ICD-10 and CPT), whereas abdominal hysterectomy
showed nearly a 2-fold increase (1.1% when using CPT only versus
2.2% with ICD-10 and CPT codes). However, SSI rates remained sim-
ilar for craniotomy (0.14% absolute difference), hip prosthesis (0.24%
absolute difference), and colon (0.09% absolute difference) despite
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Fig. 1. Abstracted procedures performed at the University of lowa Hospitals and Clinics from October 2018 to September 2019. The procedures and surgical site
infection (SSI) rates are presented in descending order based on the variability of procedures abstracted and overall SSI rates depending on which coding method was
used. Note. COLO, colon; HYST, hysterectomy; CSEC, cesarean section; BRST, breast; CARD, cardiac; CRAN, craniotomy; FUSN, spinal fusion; LAM, laminectomy; HPRO,
hip prosthesis; KPRO, knee prosthesis; ICD, International Classification of Diseases; CPT, current procedural terminology codes.
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Fig. 2. Surgical site infection (SSI) rate variation by procedure type and coding method used. The University of lowa Hospitals and Clinics, 2018-2019. The procedures
and SSl rates are presented in descending order based on the variability of procedures abstracted and overall SSI rates, depending on which coding method was used.
Note. COLO, colon; HYST, hysterectomy; CSEC, cesarean section; BRST, breast; CARD, cardiac; CRAN, craniotomy; FUSN, spinal fusion; LAM, laminectomy; HPRO, hip
prosthesis; KPRO, knee prosthesis; ICD, International Classification of Diseases; CPT, current procedural terminology codes.

differences in the number of abstracted procedures and coding

methods.

Discussion

We documented great variation among SSI rates by procedure
based on the coding method used. The SSI rate according to
NHSN definitions can be calculated using 4 different methods that
result in varying rates. These discrepancies occur because of
differences between numerators (SSIs) and denominators (all
procedures) for each coding method.

Bordeianou et al® compared SSI rates for the American College
of Surgeons National Surgical Quality Improvement Program
(ACS NSQIP) versus the NHSN for 2012-2014. ACS NSQIP
tracked SSIs using CPT codes only, whereas the NHSN used
ICD-9 codes for tracking SSIs. They found variation in colon
SSI rates arising from discrepancies between numerators and
dominators in both systems. Similar variations were reported by
Ju et al” in a multicenter study, with a mean SSI rate of 5.7% for
NHSN compared to 13.5% for ACS NSQIP. They proved that dif-
ferent coding methods should not be used interchangeably to
assess hospital performance. In a study of pediatric cardiac surgical
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procedures, there were discrepancies between administrative data
and the Society of Thoracic Surgeons Congenital Heart Surgery
Database (STS-CHSD), which led to overestimation of SSI rates.®
This overestimation resulted from denominator underestimation
of NHSN data. Our findings highlight differences among SSI
rates for some surgical procedures based on the method of case
abstraction. These discrepancies may affect hospital reimburse-
ment, public reporting, and comparisons among healthcare
systems.

In a systematic review, administrative data showed inconsistent
accuracy for surveillance and detection of hospital-acquired infec-
tion. SSIs had a significantly variable sensitivity (10%-100%) and
positive predictive value (PPV) 11%-95%.%!° In 2018, Rennert-
May et al'! assessed sensitivity, specificity, PPV, and negative pre-
dictive value (NPV) of ICD-10 codes for primary hip/knee arthro-
plasty. Their results showed high specificity and NPV, which were
almost 100%, whereas the sensitivity was 85% and the PPV was
only 63%.!! These studies demonstrate that administrative data
have a wide range of sensitivity and PPV for detecting HAIs.
Furthermore, our findings reveal that administrative data have
limitations not only in detecting HAIs but also indetecting eligible
procedures for surveillance.
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Because the accuracy of administrative data for SSIs is question-
able, some studies have suggested different or supplementary strat-
egies to validate the administrative data. Yokoe et al'?> showed that
using diagnosis codes and/or pharmacy data (if antimicrobial were
administered beyond the patient second postoperative day or
subsequent hospitalization) were useful in enhancing SSI surveil-
lance. Another study showed that linking administrative data for
cardiac SSIs and the STS-CHSD demonstrated an improvement
in denominator ascertainment and SSI surveillance.!* At our
institution, CPT codes are used for billing outpatient procedures,
whereas both CPT and ICD codes are used for inpatient proce-
dures, depending on whether billing is for professional services
or facility fees. Coders may have vary in the accuracy of coding
as well as date of procedure billed. Also, external review data show
that a small proportion of codes assigned by clinicians (<10%) are
incorrect. We believe that the coding method (CPT, ICD, or both)
should be standardized among all hospitals. However, they may
have to be different for each procedure.

This analysis has several limitations. We described the impact
of using ICD-10 and/or CPT codes on SSI rates in a single aca-
demic center. A multicenter study could provide better generaliz-
ability of coding-method standardization. Local quality of coding,
both assignment of code and accurate date of procedure, may have
influenced some procedures more than others.

In conclusion, denominators and SSI rates vary depending on
the coding method used. Variations in the number of procedures
abstracted and their subsequent impact on SSI rates were not pre-
dictable. Differences in coding methods used by hospitals could
influence interhospital comparisons and benchmarking, poten-
tially leading to disparities in public reporting and hospital penal-
ties. The NHSN should standardize the coding methods used to
abstract procedures for SSI surveillance.
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