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Effect of a Documentation Improvement Program
for an Academic Otolaryngology Practice
Suhael R. Momin, MD; Robert R. Lorenz, MD; Eric D. Lamarre, MD

IMPORTANCE Physicians recognize the value of accurate documentation to facilitate patient
care, communication, and the distribution of professional fees. However, the association
between inpatient documentation, hospital billing, and quality metrics is less clear.

OBJECTIVES To identify areas of deficiency in inpatient documentation and to instruct health
care professionals on how to improve the quality and accuracy of clinical records.

DESIGN, SETTING, AND PARTICIPANTS A single-arm pre-post study was conducted from
January 1, 2013, to December 31, 2014, among 17 attending and 12 resident physicians
treating 1188 patients at an academic medical center. Data from 1 year prior to the
intervention were compared with data for 10 months following the intervention. All increases
were analyzed as a percentage increase after the intervention relative to before the
intervention.

INTERVENTIONS Areas for improvement were identified, and all physicians in the department
received education on inpatient coding and documentation.

MAIN OUTCOMES AND MEASURES The capture rate for complications or comorbidities and
major complications or comorbidities, the case mix index (the average diagnosis related
group relative weight for a hospital or department), and severity of illness and risk of
mortality scores.

RESULTS A total of 1188 inpatients were included in the analysis: 743 in the preintervention
period and 445 in the postintervention period. Review of our documentation identified major
areas of comorbidity that were frequently underreported. Inadequate nutrition diagnoses
(moderate malnutrition, severe protein-calorie malnutrition) were most often underreported.
In addition, we found inadequate documentation supporting the presence of neck
metastases. Among 1188 patients, the case mix index increased 5.3% (from 2.81 to 2.96) after
the intervention, but this was not a statistically significant difference (P = .21). The normalized
case mix index increased 21.7% (from 37.3 to 45.4; P < .01). The percentage of patients with a
documented complication or comorbidity or major complication or comorbidity increased
27.1% (from 50.2% to 63.8%; P < .01). The percentage of patients assigned a severity of
illness score of 3 or 4 increased 24.3% (from 34.7% to 43.0%; P < .01). The percentage of
patients assigned a risk of mortality score of 3 or 4 increased 32.1% (from 18.7% to 24.7%;
P = .01).

CONCLUSIONS AND RELEVANCE After educational sessions, multiple measures of patient
acuity increased significantly owing to improved documentation of common comorbid
conditions. Although physicians intuitively appreciate the importance of good
documentation, education on the technical aspects of coding can significantly improve the
quality and accuracy of clinical records.
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A lthough clinically accurate documentation has al-
ways been critical to patient care, increased attention
to quality and value-based care has made improve-

ments in clinical documentation a rising priority for physi-
cians and hospitals. Studies have demonstrated that physi-
cians have a poor understanding of the technical aspects of
documentation1 and how it affects measures of patient acuity,2

hospital quality metrics, and hospital reimbursement.1,2 This
study focuses primarily on factors affecting Medicare Sever-
ity Diagnosis Related Group (MS-DRG) coding and All-Patient
Refined Diagnosis Related Group (APR-DRG) coding.

Since 2008, Medicare’s Inpatient Prospective Payment Sys-
tem has used MS-DRG grouping to determine a hospital’s re-
imbursement for an inpatient encounter. Similar diagnoses and
procedures are grouped under a single MS-DRG, which is then
given a relative weight that reflects the “average relative-
costliness of cases in that group.”3(p5) However, each primary
MS-DRG is then subdivided based on the presence or absence
of comorbid diagnoses and complications (CCs) and/or major
comorbid diagnoses and complications (MCCs). Thus, for each
base MS-DRG, relative weights within an MS-DRG doublet or
triplet can be assigned, with higher relative weights reflect-
ing the presence of diagnoses that include CCs or MCCs. The
MS-DRG relative weight for each encounter is used by the Cen-
ters for Medicare & Medicaid Services to calculate hospital re-
imbursement. It is also used to assign a mean expected length
of stay for each encounter. The case mix index (CMI) for a hos-
pital or department is the average relative weight for that hos-
pital or department’s inpatient encounters.

The APR-DRG system was developed by 3M Health Infor-
mation Systems and is used by some non-Medicare payers.
While the MS-DRG system assigns relative weights based on
the presence of secondary diagnoses that include CCs or MCCs,
the APR-DRG system assigns each patient a severity of illness
(SOI) and risk of mortality (ROM) score based on qualifying sec-
ondary diagnoses. Both are scored on a scale of 1 to 4, with 1
corresponding to the lowest SOI or ROM and 4 the highest.

To generate administrative and billing records, coding pro-
fessionals review a patient’s medical records to identify and
code primary and secondary diagnoses and assign a DRG. How-
ever, coding staff must follow strict guidelines on how clini-
cal data can be applied and are not allowed to interpret medi-
cal data. That is, while a diagnosis may seem abundantly clear
based on the results of a laboratory or imaging study, it can-
not be coded as a qualifying diagnosis unless it has been in-
terpreted and the diagnosis has been explicitly documented
(Table 1).

Multiple studies have confirmed that physicians tend to
underdocument comorbid conditions.1,4,5 In addition, when
pressed to improve documentation, physicians resist. Zala-
timo et al state that a significant barrier to accurate documen-
tation is a lack of interest from physicians and that physicians
view coding guidelines as “clinically irrelevant and overly com-
plex.”4(p757) Consequently, although a patient may have seri-
ous comorbidities, the diagnoses may not be reflected in his
or her MS-DRG relative weight and SOI and ROM scores. Con-
versely, failure to accurately document comorbid conditions
can lead to overcoding and overestimation of the severity of a

patient’s diagnosis.6 Although these documentation failures
may not necessarily affect the care a patient receives, they can
influence the institution’s payment and quality metrics.

Our objective was to educate physicians within our de-
partment about the technical aspects of coding and billing, with
the goal of improving documentation. The use of documen-
tation improvement specialists to identify deficiencies and
query health care professionals is not new. This effort is dif-
ferent, however, in that it was designed to identify deficien-
cies and proactively address them. In conjunction with col-
leagues across our institution, we developed and implemented
a clinical documentation improvement program directed at
identifying and correcting errors affecting MS-DRG and
APR-DRG coding.

Methods
Opportunity Identification
The University HealthSystem Consortium is a voluntary col-
laboration of academic medical centers that have chosen to
pool quality and accountability data. We used the CareFX tool
(Harris Healthcare Solutions) to identify MS-DRG groupings re-
lated to otolaryngology in which our capture rate for CCs and
MCCs was lower than the average reported by comparable in-
stitutions within the University HealthSystem Consortium. Be-
cause this was a quality assurance/improvement project, un-
der the guidelines stipulated by the Institutional Review Board
of the Cleveland Clinic Foundation, formal approval and par-
ticipant consent were not requested.

After identifying MS-DRG groups in which our capture rate
for CCs and MCCs was low compared with cohort institu-
tions, medical records for patients admitted with the se-
lected MS-DRGs were reviewed to identify undocumented or
inadequately documented secondary diagnoses. The most
common MS-DRGs for the preintervention and postinterven-
tion periods are listed in Table 2.

Education
After identifying initial areas of deficiency, residents and at-
tending physicians were educated on the basics of the MS-DRG
and APR-DRG systems and their relevance to billing and qual-
ity metrics. Educational sessions, led by a physician (resident

Table 1. Language Used in Day-to-Day Documentation

Common Documentation Better Documentation
T1N2bM0 SCCa larynx ______ with cervical metastasis

Low calcium Hypocalcemia treated with _______

Weight loss secondary to poor
PO intake

Moderate malnutrition evidenced by _____
Severe protein-calorie malnutrition
evidenced by _____

Heart failure
Renal failure

Heart failure (with descriptors)
Chronic kidney disease (with stage)

Intubated, on vent Pulmonary insufficiency
Respiratory failure

Elevated BUN and Cr Acute kidney injury

Abbreviations: BUN, blood urea nitrogen; Cr, creatinine; PO, oral;
SCCa, squamous cell carcinoma; vent, ventilator.
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or attending depending on the audience) and representatives
from the coding and billing department, were conducted sepa-
rately for attending and resident physicians. All health care pro-
fessionals were educated on the specific inadequacies iden-
tified earlier, as well as strategies for avoiding them. Extended
education was given to residents on how to report comorbidi-
ties and their management, given the level of their involve-
ment in inpatient documentation. Two formal educational ses-
sions for residents were held 6 months apart, in addition to brief
informal educational sessions about specific improvement
goals as needed.

Flash cards were made listing common comorbidities
within our patient population that affect MS-DRG and APR-DRG
coding. Specific phrases to describe interventions (eg, “as-
sessed,” “monitored,” or “treated”) and necessary qualifying
characteristics (eg, acute vs chronic, diastolic vs systolic) were
also included (Figure).

In addition, resident leaders modified the department’s
standard inpatient documentation templates to include tech-
nically appropriate terminology and prompt, accurate docu-
mentation. Specifically, selectable text was added to the as-
sessment and plan section of the documentation template for
adult patients—using the phrases and wording specified in the
Figure—to facilitate accurate documentation of common co-
morbidities.

Monitoring and Analysis
Educational sessions were provided on February 11, 2014, es-
tablishing a cutoff point for the preintervention period (Janu-
ary 1, 2013, through February 11, 2014) and the posteducation
period (February 12 through December 31, 2014). Ongoing moni-
toring was performed using the Documentation Analysis Web-
site tool, which is internally developed software that automati-
cally collates data relevant to accuracy of documentation. It
collates patient demographics, admitting diagnosis or proce-
dure, medical vs surgical DRG classification, and details about
acuity of care, such as actual and expected length of stay,
MS-DRG, SOI, and ROM.1 Since surgical DRGs have, on aver-
age, higher CMI scores than medical DRGs, a normalized CMI
was used to cancel out the effects that a fluctuating census of
medical vs surgical patients would have when analyzing the CMI
for a cohort of physicians over time. Details regarding the nor-
malized CMI and operation of the Documentation Analysis Web-
site tool have been published separately.1

The tool was used to identify patients for whom the ac-
tual length of stay was significantly higher than the expected
length of stay (which is derived from the MS-DRG). These medi-
cal records were then examined in detail to identify opportu-
nities to improve documentation. These opportunities were
discussed at bimonthly meetings. Residents and attending phy-
sicians were given information on areas of improvement op-
portunity as they were identified.

To assess the efficacy of our intervention, the capture rates
of CCs and/or MCCs, SOI, and ROM before the intervention were
compared with the same data for the period following the in-
tervention. Primary outcomes tracked were the percentage of
patients with a secondary diagnosis including a CC or MCC and

Figure. Documentation Flash Card

Flash cards were developed to help residents document qualifying
comorbidities accurately. Contact information for our department’s Clinical
Documentation Improvement specialist is obscured for privacy reasons.
Comorbidities were written in black if they affected the All-Patient Refined
Diagnosis Related Group, blue if they qualified as a comorbid diagnosis or
complication (CC), and red if they qualified as a major comorbid diagnosis or
complication (MCC). A/P indicates assessment and plan; CAD, coronary artery
disease; CHF, congestive heart failure; CVA, cerebrovascular accident;
D/C, discharge; DX, diagnosis; Fib, fibrillation; HNI-DRG, Head and Neck
Institute diagnosis related group; H&P, history and physical; MI, myocardial
infarction; POA, present on admission; TIA, transient ischemic attack.

Table 2. Common Medicare Severity Diagnosis Related Groups

Rank

Description

Before Intervention (N = 743) No. (%) After Intervention (N = 445) No. (%)
1 Other ear, nose, mouth, and throat

diagnoses
124 (16.69) Tracheostomy for face, mouth,

and neck diagnoses
83 (18.65)

2 Tracheostomy for face, mouth, and
neck diagnoses

118 (15.88) Other ear, nose, mouth, and
throat diagnoses

73 (16.40)

3 Thyroid, parathyroid, and thyroglossal
procedures

57 (7.67) Major head and neck procedures 29 (6.52)

4 Major head and neck procedures 54 (7.27) Craniotomy and endovascular
intracranial procedures

23 (5.17)

5 Trach W MV 96+ HRS OR PDX EXC Face,
Mouth & Neck W/O MAJ O.R.

27 (3.63) Other respiratory system
procedures

20 (4.49)

Abbreviation: Trach W MV 96+ HRS
OR PDX EXC Face, Mouth & Neck
W/O MAJ O.R., tracheostomy with
mechanical ventilation >96 hours or
tracheotomy if the principle diagnosis
is not face, mouth, or neck and
without major operating room
procedure.
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the percentage of patients with a level 3 or 4 SOI or ROM score.
Patients discharged under an MS-DRG with only 2 possible val-
ues (base vs CC or MCC) were treated as CC captures.

t Tests and χ2 tests were used to compare differences in
the preintervention and postintervention periods. P < .05 was
considered statistically significant. Statistical testing was per-
formed using JMP (SAS Institute Inc).

Results
A total of 1188 inpatients were included in the analysis: 743 in
the preintervention period and 445 in the postintervention pe-
riod (approximate annual rate of 510 patients). Review of our
documentation identified major areas of comorbidity that were
frequently underreported. Inadequate nutrition diagnoses
(moderate malnutrition, severe protein-calorie malnutri-
tion) were most often underreported. In addition, we found
inadequate documentation supporting the presence of neck
metastases, which is considered a CC for most MS-DRGs. This
finding was of particular importance, as it reinforced the fact
that documentation that was adequate for physicians—
listing TNM stage, for example—is not sufficient to justify a sec-
ondary diagnosis for coding purposes.

The CMI increased from 2.81 before the intervention to 2.96
after the intervention (5.3%; P = .21). The normalized CMI in-
creased from 37.3 to 45.4 (21.7%; P < .01). The actual length of
stay increased 0.7 days (12.9%), although this increase was not
statistically significant (P = .14). The expected length of stay
increased 0.5 days between periods (8.6%; P = .06).

Using χ2 analysis, the percentage of patients with a docu-
mented CC or MCC increased from 50.2% before the inter-
vention to 63.8% after the intervention (27.1% relative in-
crease; P < .01). The percentage of patients with a diagnosis
including an MCC increased from 15.2% to 20.0% (31.5% rela-
tive increase; P = .03). The percentage of patients assigned an
SOI score of 3 or 4 increased from 34.7% to 43.0% (24.3%
relative increase; P < .01); the percentage of those assigned a
score of 4 increased from 9.8% to 15.7% (59.7% relative
increase; P < .01). The percentage of patients assigned an
ROM score of 3 or 4 increased from 18.7% to 24.7% (32.1%
relative increase; P = .01); the percentage of those assigned a
score of 4 increased from 5.3% to 8.3% (58.2% relative
increase; P = .04).

Discussion
After educational sessions on how to improve documenta-
tion, multiple measures of patient acuity increased signifi-
cantly. However, the overall CMI did not change between pe-
riods. The lack of a statistically significant increase in CMI likely
reflects the disparate mix of MS-DRG base weights in the pre-
intervention and postintervention periods.1 Thus, even though
capture of CCs and MCCs increased in the postintervention pe-
riod, because the base weights in the preintervention and post-
intervention periods were different, the CMI did not change
significantly.

To assess for changes directly related to improvement of
documentation (as opposed to the changing mix of base rela-
tive weights), the normalized CMI was used.1 The normalized
case weight for an individual encounter is calculated by di-
viding the difference between the actual and minimum
MS-DRG weights by the difference between the maximum and
minimum weights within an MS-DRG doublet or triplet. The
mean of all normalized case weights is the normalized CMI,
which normalizes all base encounters to a weight of 0 and all
MCC encounters to a weight of 100. The MS-DRGs with only 1
relative weight regardless of documentation of CCs and MCCs
(eg, MS-DRGs 3 and 4) were excluded, as no difference can be
detected despite increased accuracy of documentation.

When the normalized CMI is examined, there is a signifi-
cant increase between the preintervention and postinterven-
tion periods. This finding suggests that our intervention did
improve the quality of our documentation.

Overall, we believe that our data reflect successful iden-
tification and intervention on areas of inadequate documen-
tation. It is possible that the observed increase in acuity mark-
ers could reflect an underlying increase in the severity of our
patient’s condition. However, the average length of stay in the
postintervention period did not increase significantly. This
finding suggests that the actual acuity of the patients’ condi-
tion—judged by time spent in the hospital, a previously re-
ported proxy for patient severity1—did not change. The in-
crease in measures of acuity without a corresponding increase
in actual length of stay suggests that the increased acuity is ow-
ing to improved documentation and not a change in the com-
plexity of the conditions among the patient population.

Our results are not an isolated finding. Resident education
and use of documentation templates were shown to increase
documentation of comorbid conditions, average APR-DRG
severity scores, mortality risk, and the CMI in a prospective
cohort of general surgery residents.7 Similar results were
found with internal medicine residents for whom documenta-
tion templates increased the capture rate of CCs, MCCs, and
expected mortality.8 Two recent series have shown the effec-
tiveness of resident education, notecards, and ongoing moni-
toring in academic neurosurgery practices.1,4

The findings of this study have significant consequences
for hospital billing and, perhaps more important, hospital
quality reporting. With the rollout of value-based care and
the increased emphasis on outcome-based payments, accu-
rate documentation is necessary to ensure that hospitals are
judged based on outcomes relative to underlying severity of
illness. Failure to accurately document comorbid conditions
will negatively affect hospital benchmarks, including the
publicly reported mortality index.

Early in the DRG era, it was noted that billing data could
easily be used to compare institutional quality and mortality.9

Today, derivatives of MS-DRG and APR-DRG data are used by
US News & World Report to compare hospital quality,10 with the
Center for Medicare & Medicaid Services’ publicly available
hospital comparison tool using billing data to calculate and ad-
just parameters, such as expected mortality for patient acuity.11

Madan12 also points out that inadequate documentation
of patient severity may disqualify a patient from inpatient
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admission status. Admission under observation status—or
delayed conversion to full inpatient status—can increase the
financial burden on individual patients.

While the possibility of maximizing documentation to
enhance payments is real, our study is not advocating such a
practice. While an effective documentation improvement pro-
gram can increase margins per patient4 and hospital revenue,
explicit focus on maximizing documentation to enhance pay-
ment risks charges of medical fraud8 should be avoided.2,13

The emphasis must be on improvement of medically accurate
and technically sufficient documentation of patient comor-
bidities to reflect each patient’s acuity of care.

Fundamental to the success of our strategy was the up-
front identification of high-value areas of inadequacy of docu-
mentation, which allowed for detailed education on a hand-
ful of correctable problems instead of general education on all
possible areas for improvement. In addition, involvement and
education of the residents providing day-to-day care was criti-
cal for success of this program. Convincing residents to par-
ticipate fully in this program was achieved through educa-
tion not only by coding specialists but also by trusted attending
physicians (E.D.L. and R.R.L.). Education was directed to-
ward the long-term implications on hospital and individual
quality scores of inadequacies in documentation.

To ensure continued success of our education efforts,
ongoing review of billing data using the Documentation
Analysis Website tool is performed on a bimonthly basis. More
important, because of resident turnover, we plan to repeat
educational sessions on an annual basis as new residents join
the program.

This study is limited by the single-institution, single-
department nature of the intervention. In addition, we cannot
definitively exclude confounding effects, such as an isolated
increase in patient severity. Last, we cannot project whether
this improvement will be sustained over time.

Conclusions
Although physicians intuitively appreciate the importance of
good documentation, the details of technical coding are any-
thing but intuitive. This study has implications not only for hos-
pital reimbursement but also hospital quality and outcome
measures. With an increased focus on value-based and out-
come-based payments, developing and implementing a com-
prehensive program for improvement of documentation can
substantially enhance capture of comorbidities, DRG accu-
racy, and measures of patient acuity.
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