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Accuracy of ICD-10-CM coding for physical child
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ABSTRACT

This retrospective study examined the accuracy of

the International Classification of Diseases, Clinical
Modification (ICD-10-CM) coding for physical child
abuse among patients less than 18 years of age who
were evaluated due to concern for physical abuse by a
multidisciplinary child protection team (MCPT) during
2016-2017 (N=312) in a paediatric level | trauma
centre. Sensitivity, specificity, predictive values and
diagnostic OR for ICD-10-CM coding were calculated
and stratified by admission status, using as a reference
standard the abuse determination of the MCPT recorded
in a hospital registry. Among inpatients, child physical
abuse coding sensitivity was 55.6% (95% Cl 41.4% to
69.1%) and specificity was 78.6% (95% Cl 59.0% to
91.7%), with diagnostic OR of 4.58 (95% Cl 1.64 to
12.70). Among outpatients, sensitivity was 22.2% (95%
Cl 15.5% to 30.2%) and specificity was 86.3% (95%
Cl 77.7% t0 92.5%), with diagnostic OR of 1.80 (95%
C10.89 to 3.64). Use of ICD-10-CM coded data sets
alone for surveillance may significantly underestimate the
occurrence of physical child abuse.

INTRODUCTION

Child maltreatment is a significant public health
problem that affected an estimated 674 000 chil-
dren in the US in 2017." Surveillance has histor-
ically relied on substantiated case rates from
Child Protective Services (CPS), although hospital
discharge data sets based on the International
Classification of Diseases, Clinical Modification
(ICD-CM) coding are also used as data sources
for epidemiological studies of child abuse seen in
hospital settings.”™ Evaluating the accuracy of
this hospital discharge data is important because
abusive injury may be more prone to ICD coding
errors than accidental injury.*® Published studies
of the accuracy of ICD-9-CM coding for physical
child abuse indicated a sensitivity of 61%-929.°
Previous studies have identified at least two contrib-
utors to low sensitivity in child abuse coding: coder
error and insufficient or unclear documentation in
the medical record.’

Child abuse diagnosis codes were expanded
under ICD-10-CM to include both confirmed and
suspected abuse. What was previously one code in
ICD-9-CM (995.54 Child physical abuse) became
two codes under ICD-10-CM (T74.12 Child phys-
ical abuse, confirmed and T76.12 Child physical
abuse, suspected).” ' No published study to date
has investigated the accuracy of ICD-10-CM coded
hospital discharge database data for physical child

% Karen E Piper,' Amanda N Barczyk,' Adriana Pérez,’

abuse to evaluate the suitability of these databases
for research or surveillance purposes. This study
aimed to evaluate the accuracy of hospital discharge
data, by comparing ICD-10-CM codes assigned
after hospital discharge with known case outcomes
documented by a multidisciplinary child protection
team (MCPT).

METHODS

Study design

This cross-sectional study was conducted using
data from all patients evaluated for possible phys-
ical child abuse in 2016 and 2017 at a paediatric
level T trauma centre. The study hospital uses an
MCPT to evaluate the likelihood of abuse among
patients brought to their attention through hospital
protocol, clinician concern or outside referral. The
MCPT is composed of a hospital-based team of
child abuse clinicians and hospital social workers,
as well as CPS caseworkers, law enforcement repre-
sentatives and district attorney’s offices. Child
abuse determinations made by this entity were
considered the reference (‘gold’) standard for eval-
uation of abuse in the hospital (MCPT determina-
tion) and are maintained in a child abuse care team
database separate from the study’s comparison
outcome (ICD-10-CM codes). ICD-10-CM codes
are assigned by the Health Information Manage-
ment (HIM) department using medical record
review following discharge.

The study included all patients in a hospital child
abuse registry of MCPT evaluations who were less
than 18 years of age and evaluated for possible
physical child abuse, with hospital arrival dates
during 2016-2017. Patients evaluated for other
types of maltreatment (no physical abuse concern)
were excluded.

Patient race and ethnicity as reported by the
family and entered into the medical record were
categorised for the study into four groups, with
Hispanic patients of any race categorised as
Hispanic and the remaining patients categorised as
non-Hispanic white, non-Hispanic black or non-
Hispanic other. Patients classified as inpatients
included those admitted to any hospital ward or
intensive care unit. Outpatients included those seen
in the outpatient child abuse clinic and those seen in
the emergency department and not admitted.

The MCPT determination was recorded as one
of five options: abuse, concerning for abuse, inde-
terminate, not abuse and no opinion (or insuf-
ficient information to render determination).
A dichotomous study variable was created by
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collapsing the abuse and concerning for abuse categories into a
single category called abuse and categorising all other options
as not abuse. This dichotomised MCPT abuse determination
(abuse/not abuse) was used as the reference standard for all
analyses.

ICD-10-CM codes were obtained from a hospital discharge
database by matching records from the same hospital encounter
in which the MCPT evaluation was performed. ICD-10-CM
codes are entered into the discharge database by HIM depart-
ment staff based on their reading of the medical record. The list
of all ICD-10-CM codes assigned to each eligible patient was
used to create a dichotomous variable for whether there was any
code indicative of physical child abuse. Patients were categorised
as positive for ICD-10-CM coding for physical abuse if they
had any of the following predetermined codes: T74.12, T74.4,
T74.92,T76.12 or T76.92,Y07 or Y09. The following accuracy
measures of ICD-10-CM coding for physical child abuse in the
discharge database were calculated, using the MCPT determina-
tion as the reference standard: sensitivity, specificity, PPV, NPV
and diagnostic OR. Accuracy analysis was stratified by admission
status.

Statistical analyses

Distributions of demographic variables were compared by
final MCPT determination using > tests for categorical vari-
ables or the Wilcoxon rank-sum test for continuous variables.
Point estimates and 95% ClIs for the overall sensitivity, speci-
ficity, PPV, NPV and diagnostic ORs were calculated using
the Clopper-Pearson exact method for estimation of binomial
proportions.'! '* Prevalence of abuse was reported because this
number affects the PPV and NPV. However, this was the preva-
lence only within the narrowly defined study population, which
was defined by hospital evaluation protocols. It is not the prev-
alence within the general population of the hospital or commu-
nity. Diagnostic OR was chosen as a single measure of overall
accuracy because it is relatively easier to interpret than some
other related measures and is not influenced by prevalence.
Exploratory analysis found similar accuracy measures between
outpatients seen in the emergency department and those seen
in the child abuse clinic, so they were not stratified further to
avoid unnecessarily limiting subgroup sample size. All statistical
analyses were performed using Stata V.12.1 software."* A p value
of 0.05 or less was considered significant for all statistical tests.
The 2015 Standards for Reporting Diagnostic Accuracy guide-
lines were used in preparing this report.'’

RESULTS

Descriptive statistics

As shown in table 1, there were 312 patients identified, with 189
(60.6%) categorised by the MCPT as victims of physical abuse
and 123 (39.4%) deemed non-abuse. There was a statistically
significant difference in abuse categorisation by age group, with
patients 4 years of age or older more likely to be categorised as
abused and those less than 1 year of age more likely to be catego-
rised as not abused (p=0.009). A significant difference in abuse
categorisation was also noted by insurance type, with privately
insured patients more likely to be categorised as not abused and
those with all other insurance types more likely to be catego-
rised as abused (p=0.003). No statistically significant difference
in abuse categorisation was noted based on sex, race/ethnicity or
admission status (table 1).

Table 1 Descriptive statistics of patients evaluated by the
multidisciplinary child protection team for possible physical abuse
during 2016-2017 (n=312)

Physical Not physical
abuse (MCPT abuse (MCPT
determination) determination)
n=189 (60.6%) n=123 (39.4%) P value
Sex, n (%)
Male 112 (59.3) 68 (55.3) 0.487
Female 77 (40.7) 55 (44.7)
Age in months, median (IQR) 25 (64) 12 (33) 0.013*
Age group (years), n (%)
<1 69 (36.5) 61 (49.6) 0.009*
1-<4 47 (24.9) 34 (27.6)
4-<7 35(18.5) 7(5.7)
7-13 29 (15.3) 18 (14.6)
>13 9(4.8) 3(2.4)
Race/ethnicity, n (%)
Non-Hispanic white 73 (38.6) 48 (39.0) 0.899
Non-Hispanic black 32 (16.9) 17 (13.8)
Hispanic 70 (37.0) 48 (39.0)
Other 14 (7.4) 10 (8.1)
Insurance type, n (%)
Private insurance 23(12.2) 32 (26.0) 0.003*
Government subsidised 148 (78.3) 86 (69.9)
Self-pay/other 18(9.5) 5(4.1)
Admission status, n (%)
Outpatient 135 (71.4) 95 (77.2) 0.255
Inpatient 54 (28.6) 28 (22.8)

*Statistically significant at p<0.05.
MCPT, multidisciplinary child protection team.

ICD-10-CM coding for physical child abuse

The frequencies of ICD-10-CM codes of interest for physical
child abuse are detailed in table 2. The most frequently used
ICD-10-CM code related to physical child abuse was T76.12
(Child physical abuse, suspected, n=56). Only 4.2% of the
cohort received the supplementary ICD-10-CM code to show
they had been examined or observed for possible abuse or
neglect (Z204.72).

Among inpatients, [CD-10-CM coding for physical child abuse
sensitivity was 55.6% (95% CI 41.4% to 69.1%) and specificity
was 78.6% (95% CI 59.0% to 91.7%). Among outpatients,
sensitivity was 22.29% (95% CI 15.5% to 30.2%) and specificity
was 86.3% (95% CI 77.7% to 92.5%). Table 3 summarises the
findings of the accuracy analysis.

Eighteen out of 19 false positives (94.7%) were classified as
positive for ICD-10-CM coding based on the presence of a code
for suspected child abuse (ICD-10-CM code T76.xx). One other
false positive occurred when the patient was given a Y07 cause
of injury code (which designated the perpetrator). Although
this child was evaluated for physical abuse, only sexual abuse
was confirmed. Reasons for false negative results (cases classi-
fied as physical abuse based on MCPT determination that did
not receive an ICD-10-CM code for physical abuse) were not
evaluated.

DISCUSSION

Among inpatients, the ICD-10-CM coding sensitivity of 55.6%
in this study was lower than the 60%-90% ICD-9-CM coding
sensitivity previously reported from other institutions. The
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Table 2 Frequency of ICD-10-CM code usage related to physical
child abuse, 2016-2017

Physical Not physical
abuse (MCPT abuse (MCPT
determination) determination)

1CD-10-CM code used n=189 n=123

Included in accuracy analysis: 10 0

T74.12 Child physical abuse, confirmed

T74.4 Shaken infant syndrome 1 0

T74.92 Unspecified child maltreatment, 2 0

confirmed

T76.12 Child physical abuse, suspected M 15

T76.92 Unspecified child maltreatment, 4 3

suspected

Y07 Perpetrator of assault, maltreatment 7 2

Y09 Assault by unspecified means 3 0

1CD-10-CM code for evaluation of 7 6

possible abuse:
Z04.72 Examination and observation following
alleged physical abuse

A single patient may have had more than one abuse-related ICD code, so may be
represented more than once in this table.

ICD-10-CM, International Classification of Disease, 10th Revision, Clinical
Modification; MCPT, multidisciplinary child protection team.

coding sensitivity for outpatients was even lower at 22.29%.
There is little to compare this result with because similar litera-
ture is sparse; where outpatients are included in coding accuracy
studies, they have not been reported separately from inpatients.”

Specificity in this study was also subjectively lower
than previously reported using ICD-9-CM.™® The new
ICD-10-CM codes for suspected physical abuse were the
primary contributors to lower specificity. The addition of
suspected abuse codes in ICD-10-CM was likely intended
to provide more granularity to abuse diagnoses. However,
in this hospital the suspected abuse code was often used for
confirmed cases and the confirmed abuse code was rarely
used. The suspected code was also used in cases where abuse
was ruled out. These findings may indicate both hesitancy
of coders to use the term ‘confirmed’ and confusion about
whether the suspected abuse codes should be used any time
a patient is evaluated for possible abuse or only when abuse
is still suspected after that evaluation. Related to this is
the finding that only 5% of the study population received
ICD-10-CM code Z04.72 (Examination and observation
following alleged physical abuse). Based on ICD-10-CM
Official Guidelines for Coding and Reporting, all patients in
this study population were expected to receive that code.'”

Table 3  Analysis of sensitivity, specificity, PPV and NPV for ICD-10-
CM coding of physical child abuse in 2016-2017

Overall (N=312)

Outpatient (n=230) Inpatient (n=82)

Se)nsitivity, % (95%  31.8(25.2t0389) 22.2(15.5t030.2)  55.6 (41.4 t0 69.1)
(@
Sp)ecificity, % (95%  84.6(76.9t090.4) 86.3(77.7t092.5)  78.6(59.0 t0 91.7)
cl
Pr;avalence, % (95%  61.0 (55.0t066.0) 59.0 (52.0t0 65.1)  66.0 (55.0 to 76.0)
cl
PPV, % (95% Cl) 76.0 (65.0t084.9) 69.8(53.9t082.8)  83.3(67.2 t0 93.6)

NPV, % (95% ClI)
Diagnostic OR

44.6 (38.1t0 51.9)
2.55 (1.44 to 4.51)

43.9 (36.6 t0 51.3)
1.80 (0.89 to 3.64)

47.8 (32.9t0 63.1)
4.58 (1.64 t0 12.70)

ICD-10-CM, International Classification of Disease, 10th Revision, Clinical Modification.

Further scrutiny of the data revealed that an additional
18.5% of patients received a code Z02.9 (Administrative
examination, unspecified). This generic code appears to have
been used in place of the more specific examination code.

Given that the final MCPT determination was used as the
reference standard, timing may be important in interpreting
coding specificity in this study. Child abuse could have still been
suspected at the time of patient discharge when ICD coding
occurred, but later ruled out. It can thus be argued that some
false positives were related to the study design. Regardless, any
resulting effects on specificity are not as problematic from a
surveillance standpoint as the low observed sensitivity which
would result in significant undercounting of cases.

Study limitations

Despite efforts to ensure rigour in our study, limitations
do exist. (1) This study did not attempt to fully ascertain
what factors contributed to incorrect coding in each case.
(2) Misclassification bias could have occurred in both the
ICD coding and MCPT determinations. However, bias in
the MCPT evaluation process that was used as the reference
standard was minimised by the large-sized, broadly inclusive
composition and high level of training of the team members.
The choice of ICD codes for inclusion was similar to that
of previous studies.*® Exploratory analysis not reported
found that changing the list of codes did not substantially
affect the findings. (3) Generalisability of findings is limited
because the study population included patients seen in only
one hospital and only those evaluated for possible abuse. (4)
Finally, sample size was small for inpatients.

CONCLUSIONS

The low sensitivity observed should prompt caution before using
ICD-coded hospital discharge data alone to estimate incidence
of physical child abuse. The findings of this study may help
justify the maintenance of hospital registries containing detailed
information on physical abuse cases. Such registries require
commitment of resources to maintain but may yield worthwhile
improvements in data quality. It is important to note that any
data sourced from hospitals, including registries, will be limited
to cases where an injury resulted in the patient being taken for
medical evaluation or treatment. Ongoing quality improvement
efforts within hospital record-keeping and ICD coding systems
or algorithms may help improve data accuracy. High-quality
data and surveillance methods are critically important to guide
child abuse prevention programmes within the hospital and the
community to where they are needed most.

What is already known on the subject

» Child abuse surveillance presents unique challenges, with
reported cases often acknowledged as only the ‘tip of the
iceberg’ or the ‘'worst of the worst'.

» International Classification of Diseases, 9th Revision, Clinical
Modification (ICD-9-CM) inpatient coding sensitivity from
hospital discharge data for physical child abuse ranged from
61% to 92% in previous studies.
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What this study adds

» Accuracy of ICD coding for physical child abuse remains a
concern with ICD-10-CM, despite creation of separate codes
for confirmed and suspected abuse.

» Ongoing quality improvement efforts and incorporation of
multiple data sources are important to optimise child abuse
surveillance.
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