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Background. Chart abstraction is a common method
r measuring the quality of surgical care. In this

dy we examine how the use of standardized opera-
e dictation and history forms improves documenta-
n rates of bariatric quality measures.

Materials and methods. Two independent reviewers
aluated 201 patient charts from two multi-surgeon
riatric surgery practices for documentation of five
traoperative and seven preoperative bariatric qual-

measures. Group 1 used fully standardized tem-
ates to dictate or collect both, while Group 2 did not.
cumentation rates were compared between the

oups.
Results. Operative reports more consistently docu-
nted quality assessment information for cases
ere a dictation template was used versus where it
s not (89% versus 58%, respectively, P < 0.001). The

eatest discrepancies between the two groups were
und in “exploration of the abdomen” (95% in Group 1
rsus 43% in Group 2, P < 0.001) and in “evaluation of
e gallbladder” (76% versus 28%, P < 0.001). In com-
rison, overall documentation rates for preoperative
morbidities were greater in both groups but re-
ined higher for Group 1, who used fully standard-
d forms (98% versus 74%, P < 0.001). Group 1 had
tistically significant higher rates of documentation

r all seven comorbidities.
Conclusions. The use of standardized dictation tem-
ates and history forms is associated with signifi-
ntly higher documentation rates of quality mea-
res in bariatric surgery. The adoption of these
thods into routine use will be needed to allow for
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INTRODUCTION

Recently, an increased amount of attention is being
id to quality of care in surgery. The Center for Medi-
re and Medicaid Services is considering pay-for-
rformance (P4P) measures for surgical diseases.
rrently, the Center for Medicare and Medicaid Ser-
es uses hospital level P4P measures for acute myo-

rdial infarction, heart failure, and pneumonia. Ex-
ples of P4P measures for acute myocardial

farction include receipt of a beta-blocker, an aspirin,
d an ace-inhibitor [1, 2]. The Hospital Quality Ini-
tive requires all eligible hospitals to submit data on
herence to the quality indicators for these condi-
ns. Hospitals that do not submit performance data
ll receive a 0.4 percentage point reduction in the
nual payment updates [1–5]. Presently, physician-
el P4P measures are being considered. Given the

rrent push for these programs, it is important to
curately document adherence to quality indicators.
The reporting of adherence to these quality mea-
res is typically performed by the individual hospital
abstracting the data from medical records. Chart

straction is one of the most common methods for
easuring processes of care [6–8]. The value of chart
straction as a tool to measure quality in surgery is
st illustrated by the Department of Veterans Affairs’
tional Surgical Quality Improvement Program (VA
QIP). This program employs 88 full-time, trained
rgical clinical nurse reviewers to ensure accurate
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llection of data, which are then transmitted to a
tional database [9, 10]. Several studies have vali-
ted the accuracy and utility of the VA NSQIP col-
ted data [9–14]. The success of this VA program is
ely due to (1) a skilled, trained full-time chart ab-
actor, (2) a computerized medical record with tem-

ates for operative notes, progress notes, orders, etc.,
d (3) on-site auditing of quality of reporting. As
idenced by the success of NSQIP, the use of chart
straction provides accurate documentation, particu-
ly in a controlled setting such as the VA where
ined abstractors are used.

Despite its utility, however, chart abstraction has
me drawbacks. First, it is time intensive and costly
cause it typically requires employment of an on-site
rse dedicated to collecting the data [15], as with VA
QIP. Second, chart abstraction has primarily been

lidated only in the inpatient setting [16, 17], and its
plication in the outpatient setting is not as well-
fined [17–19]. Lastly, the usefulness of chart ab-
action depends on how clearly and thoroughly the
ta are documented in the patient’s chart [20].
In an effort to improve documentation, there has
cently been an increase in the use of standardized
ctation templates, history forms, and clinical path-
ys in many surgical fields [21]. Standardized tem-

ates often consist of preprinted forms designed for a
ecific purpose (e.g., completing a history and physi-
l) so that a provider may save time by checking a box,

instance, rather than writing out sentences. In a
cent study by Laflamme et al., operative notes cre-
ed using an electronic template had faster turn-
ound times, increased compliance with national
ndards for operative note documentation, and lower

sts [22, 23]. These tools attempt to facilitate correct
cumentation in a time efficient manner. How the use
standardized templates affects the documentation of
ality of care, however, remains unknown.
In this study, we examine how the use of standard-
d templates affects the documentation of intraoper-

ive quality measures and preoperative comorbidities
bariatric surgery by comparing two different styles
surgical practice. We looked at one group of surgeons
ploying fully standardized templates for both oper-

ive report dictation and patient history (which in-
des assessment of preoperative comorbidities), and
other set of surgeons who do not use a standardized

mplate for operative reports but some partial tem-
ates for patient history.

METHODS

A retrospective review of 2 multi-surgeon bariatric surgery prac-
es for documentation of 5 intraoperative quality indicators and 7
operative comorbidities. Two independent researchers abstracted
ormation on 201 patients, approximately half from a 4-surgeon
vate practice bariatric surgery group that utilized standard tem-

te operative reports and preoperative patient history forms for int
lecting comorbidity data (Group 1, n � 108). The remaining half of
charts were from an eight-surgeon academic group (Group 2, n �

) who did not use a standard template operative report or a
plate for preoperative history to document comorbidities. How-
r, four of the eight surgeons in Group 2 did use a template to
ain a preoperative history. Electronic and paper charts for all

tients were reviewed. Cases included both open and laparoscopic
ux-en-Y gastric bypass (RYGB), laparoscopic adjustable bands,
d revisions. Patients were selected randomly from each surgeon’s
ctice. In other words, we made an effort to obtain an equal
resentation of cases for each surgeon.
The operative reports were screened for documentation of five
raoperative quality measures: (1) exploration of the abdomen, (2)
mination of the gallbladder, (3) intra- or postoperative evaluation

the anastomosis for leak, (4) closure of the large bowel mesenteric
ect or antecolic placement of Roux limb, and (5) closure of the
all bowel mesenteric defect.
Group 1 used dictation templates to dictate the portions of the
rative report that were similar from patient to patient. Many
tations were performed by the physician’s assistant (PA), then
iewed and signed by the surgeon. The PA (four in total) who
ubbed on the case performed the dictation. For cases where the
ration deviated from the standard, the dictation was performed
the surgeon, but this occurred rarely. Group 2 did not consistently

a dictation template or a PA to perform the dictations.
The preoperative patient history was examined for documentation
even comorbidities: (1) diabetes (DM), (2) hypertension (HTN), (3)

perlipidemia (LIPID), (4) sleep apnea (SA), (5) venous stasis dis-
e (VSD), (6) degenerative joint disease (DJD), and (7) reflux
FLUX). Preoperative patient histories were taken by several
vider types in each practice.
The quality measures selected were previously developed by Mag-
d et al. using evidence in the literature and expert consensus [24].
ummary of the comparison between the groups with regards to
types of data collection forms and degree of standardization is

vided in Table 1.

Operative Reports

A standardized abstraction tool that included possible responses
“Yes”, “No”, “Not reported”, “Not applicable” or “Missing” was
d. For operative report quality measures, “Yes” was recorded if
operative report confirmed the indicator was met. “No” was

igned if it was clear that the criteria were not met for the partic-
r indicator. “Not reported” was recorded if we were unable to
ermine if the indicator was met or not. For example, if the sur-
n did not comment on whether an anastomotic leak test was done,
n “Not reported” was assigned. For the analysis, “Yes” and “No”
re classified together, because the record contained data to deter-
ne whether the indicator was met or not, thus satisfying that the
ta were documented. In contrast, “Not reported” meant that the
ta were not sufficiently documented in the records. “Not applica-
” was assigned if the patient was not eligible for the particular
icator; for example for a patient who had previously undergone
lecystectomy, the indicator specific to the gallbladder would not
eligible. For the purpose of our analysis, an assignment of “Yes”
s required to satisfy the criterion that the operative indicator was
umented. “Missing” was assigned when the operative report was

t found in the medical record, either the paper chart or electronic
ords.

Preoperative Comorbidities

For assessing the preoperative comorbidities, we reviewed all
tory forms and patient intake forms. “Yes” was recorded if there
s documentation that the patient suffered from the comorbidity,
d “No” was recorded if there was documentation that the patient

not have the comorbidity. For example, the history or patient

ake form must document “no diabetes” to get credit for assign-
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nt of “No” during our abstraction process. “Not reported” was
rked if there was no mention of the comorbidity. For the purpose
ur analysis, an assignment of “Yes” or “No” satisfied the criterion
t the comorbidity was documented. Patient charts that did not
tain history and physical or patient intake form were categorized
“Missing”.
During the abstraction process, we did not look for the use of
cific key words in documentation of comorbidities, but rather gave
dit for commenting on likely similar terms. For instance, if a
vider notes that the patient has chronic joint pain, we gave credit
documenting DJD. However, we did not verify the presence or

sence of a comorbidity based on laboratory results or imaging
dies. All data are based on what was documented in a patient’s
rt.

Data Analysis

The overall documentation rate for intraoperative quality mea-
es and preoperative comorbidities was calculated by obtaining a
ighted average across all measures for each category. A pooled
ndard deviation was also obtained, as was an absolute difference
ween the two groups for each category. A two-sample test of
portions was then used to determine if the difference between the
ups was statistically significant at an alpha level of 0.05.
To examine the difference in documentation of specific intraoper-
ve quality measures between the two groups, we tabulated the
mber of “Yes” and “No” for each of the five individual measures.
e rates were calculated based on the number of completed items
each measure. Therefore, the denominator varied from measure

measure and between groups. An absolute difference was calcu-
ed between the two groups and a P-value was obtained using a two

ple test of proportions to determine if the absolute difference was
tistically significant. A subgroup analysis was performed for doc-
entation of comorbidities in Group 2 since four of the eight sur-
ns used a template to obtain patient histories. Missing items were
luded from the analysis.
Similar to the analysis of five individual intraoperative quality
asures, we examined documentation rates of the seven preopera-
e comorbidities. Assignment of a “Yes” or “No” was evidence that

comorbidity status was documented. Missing items were ex-
ded from the analysis and were only encountered in Group 2’s
umentation of REFLUX.
Inter-rater agreement was evaluated by cross validating approx-
ately 10% of the charts, although a kappa statistic was not calcu-
ed. The details and scope of the project were reviewed and
proved by the UCLA Institutional Review Board and the partici-

TABL

Data Form Documentation and Degree of Standar

Type of Data
Type of form where data

was collected

erative indicators Operative report Fully

eoperative comorbidities Patient intake Fully
Physician assistant history Fully
Surgeon history Part
Internist history No s
Anesthesia history Part

ractice Group 1: Uses primarily fully standardized operative and h
ractice Group 2: Partially uses standardized operative and history
ting outside hospitals. jus
RESULTS

Patient Demographics

Patient characteristics were similar in both Group 1
d Group 2 (Table 2). Over 80% of patients in each
actice were female with a median age of 45 y in
oup 1 and 41 y in Group 2. Patients in Group 1 had
edian BMI of 46 kg/m2 compared with 51 kg/m2 for

oup 2. More patients in Group 1 underwent a lapa-
scopic RYGB (83.8%) compared with Group 2
7.1%). Conversely, fewer patients in Group 1 under-
nt an open RYGB compared with patients in Group

(9.1% versus 39.6%, respectively).

Overall Documentation Rates

Group 1, which used primarily standardized dicta-
n templates, demonstrated an 88% overall documen-
tion rate for the collective group of intraoperative
ality measures compared with 59% for the Group 2,

1

zed Templates Used by Practice Group Types

Group 1 Group 2

andardized template No standardized template

andardized template Variable standardization template
andardized template Not applicable
y standardized template No standardized template
dardized template No standardized template
y standardized template Partially standardized template

ory templates.
plates.

TABLE 2

Patient Demographics by Practice Group Type

Variables Group 1 Group 2 P value

e (median, std) 45 �/� 10.8 y 41 �/� 9.1 y 0.005
male 83.3% 82.6% 0.895
I (median, std) 46 �/� 7.7 kg/m2 51 �/� 9.1 kg/m2 �0.001

ocedures
ap RYGB 83.8% 57.1% �0.001
pen RYGB 9.1% 39.6% �0.001
evision RYGB 2.0% 3.3% 0.564
djustable band 5.1% — —

roup 1: Uses primarily fully standardized operative and history
plates.
roup 2: Partially uses standardized operative and history
plates.
� years old; BMI � body mass index; Lap RYGB � Laparoscopic

ux-en-Y gastric bypass; Open RYGB � Open Roux-en-Y gastric
ass; Revision RYGB � Revision Roux-en-Y gastric bypass; Ad-
E

di

st

st
st

iall
tan
iall

ist
table band � Laparoscopic or open adjustable band.
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ich did not use standardized dictation templates
able 3). The absolute difference between the two
oups for overall documentation of intraoperative
ality measures was statistically significant (P �
01). Documentation rates for comorbidities as a
ole were 98% for Group 1, who used fully standard-
d data collection forms, and 89% for Group 2, who
ed a variable degree of standardized forms. The
solute difference in documentation rates for pre-
erative comorbidities was statistically significant
� 0.001).

Operative Report Documentation Rates

Group 1 performed significantly better than Group 2
documenting four of the five intraoperative quality

easures: exploration of the abdomen (95% versus
%, P � 0.001), examination of the gallbladder (72%
rsus 19%, P � 0.001), evaluation of the anastomosis
leak (93% versus 70%, P � 0.001), and closure of the
all bowel mesentery (94% versus 73%, P � 0.001),
ble 4. Group 1 had a trend in better documentation
closure of the large bowel mesentery (87% versus
%), but this difference was not statistically signifi-
nt (P � 0.113).

Comorbidity Documentation Rates

Group 1 was statistically superior to Group 2 in
cumenting each of the seven comorbidities compared
th Group 2, with the exception of SA (97% Group 1
rsus 90% Group 2, P � 0.055), Table 5. The largest

TABL

Overall Documentation R

Type of data

Group 1

Mean (std) n Mean

erative report* 88% (30%) 103 59%
morbidities† 98% (10%) 99 76%

Total 5 operative report quality indicators.
Total for 7 preoperative comorbidities

TABL

Documentation Rates by Intraoperati

Operative report measure

Group 1*

% Documented n

ploration of abdomen 95% 107
aluation of gallbladder 72% 108
aluation of anastomosis for leak 93% 108
sure of large bowel mesentery 87% 95
sure of small bowel mesentery 94% 95
Sample size differs for each indicator because of missing operative repo
solute difference between the groups occurred in doc-
entation of VSD (95% Group 1 versus 5% Group 2,

� 0.001). Group 1 had a 100% documentation rate for
, HTN, and REFLUX, whereas Group 2 was only

le to achieve a maximum documentation rate of 91%
r both HTN and DJD). Subgroup analysis in Group
evealed no statistically significant difference in doc-
entation of all comorbidities except REFLUX (P �
4) between the four providers in Group 2 who used

template versus the four that did not.

DISCUSSION

With recent discussion of P4P in surgery, the impor-
nce of documentation has taken center stage. The
al of this study was to determine how standardized
ms can aid providers in documenting certain intra-
erative and preoperative bariatric surgery-related
ality measures. Routine use of standardized forms
creased documentation of intraoperative measures
29% and preoperative measures by 22%. When stan-
rdized templates are not used, documentation of
ms that are routine may suffer. For example, “explo-
tion of the abdomen” is likely performed by most
rgeons during bariatric cases. However, in our study,
xploration of the abdomen” was only documented in
% of cases by Group 2 (compared with 95% by Group
. Standardized forms may also help remind the pro-
er to inquire about items that are uncommon. For

stance, Group 1 had a much higher rate of documen-

3

es by Practice Group

Group 2

Absolute difference P valuetd) n

%) 93 29% �0.001
%) 89 22% �0.001

4

Quality Measure for Each Group

Group 2

Absolute difference P value% Documented n

55% 93 40% �0.001
19% 93 53% �0.001
70% 93 23% �0.001
79% 93 8% 0.113
73% 93 21% �0.001
E

at

(s

(44
(31
E

ve
rts or for procedures where certain indicators were not applicable.
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tion for VSD compared with Group 2. In our study,
e smallest absolute difference in documentation
tes between the two groups occurred for SA and DJD.
oreover, the lack of a well-established definition for
D may have contributed to Group 2’s poor documen-

tion rate for this indicator. Definitions for DM and
N, on the other hand, are clear and uniform, hence

e higher documentation rates. This illustrates the
ed for uniform definitions for all bariatric-related
morbidities that are accepted and used by all bariat-

surgeons.
The use of standardized templates increased the
quency of documentation of items indicative of
od quality bariatric surgical care. A shortcoming of
ing standardized forms, however, is whether or not
e recorded information is accurate. Although this
also true of items documented without the use of a
andardized form, it may be easier to record inac-
rately when using a standardized form. For exam-
e, if a standardized form has a series of check
xes, providers often draw a line through all of the
xes instead of checking one at a time. Additionally,
oviders completing standardized forms may feel
ligated to mark each box even though they may not
ve had time to inquire about each item on the form
ring the patient visit. This behavior would be mag-
fied if adherence to bariatric quality measures was
P4P measure. It is this type of phenomenon that
ay have been partly responsible for the extraordi-
rily high compliance rates with quality indicators
en among primary care physicians in Great Britain
en that country introduced P4P measures in 2004

5]. One may speculate that standardized templates
ay prompt healthcare providers to ask certain
estions, thereby affecting quality of care, but this
uld have to be validated with a prospective obser-
tional study design.
Our study had several important limitations. First,

did not assess the accuracy of the information con-
ined in the patient’s chart. Therefore, we cannot
mment on the validity of the information gathered

TABL

Documentation Rates by Comorbi

Comorbidity

Group 1

% Documented n

betes 100% 99
pertension 100% 99
slipidemia 97% 99
ep apnea 97% 99
nous stasis disease 95% 99
generative joint disease 98% 99
flux 100% 99

Documentation of reflux was not evaluated for the first 22 patient
m standardized forms. Second, we did not confirm in ch
is report if improved documentation actually re-
lted in improved quality. However, we have plans to
mplete these analyses of the data in the future.
ird, the abstractors in our study were not blinded to
e study objective, which may lead to biases in data
llection or assessment. The above-mentioned limita-
ns result from the small number of patients, the use
templates not designed prior to the study, and the
ilization of multiple abstractors. However, the data
presents current practices from several institutions,
cluding a large number of bariatric surgeons. Our
dy did allow us to demonstrate an increase in doc-
entation with template use.

The need to measure the quality of care we deliver to
r patients is pressing. In P4P systems, process mea-
res are often used to represent provision of good
ality care. Process measures are a priori steps that,
en performed, result in good quality care. These

easures are often developed by a panel of experts who
view the evidence and reach a consensus on the
portance of a measure. One of the true challenges in
ality improvement is to measure and record out-
mes once process measures have been implemented.
is measurement is the only way to validate that each
ocess actually improves quality in a quantifiable
anner. In addition, this type of validation may re-
ire payors to independently and randomly audit pa-
nt charts. Validation is also necessary to ensure that
cumentation equates to actual adherence, which will
challenging without directly observing the doctor–

tient interaction. As this may prove to be very
source intensive, validation may only be possible
directly by measuring outcomes. Before elaborate
stems of validation can be initiated, complete and
nsistent documentation is necessary from patient to
tient. Importantly, future analysis of our data will
clude determining whether adherence to the indica-
rs is associated with better outcomes such as lower
mplication rates and better weight loss. Currently, a
k of awareness of the need to document quality and
consensus on how and what to document are the

5

y Comparing Practice Groups

Group 2

Absolute difference P valueDocumented n

88% 92 12% �0.001
91% 92 9% 0.003
80% 92 17% �0.001
90% 92 7% 0.055

5% 92 90% �0.001
91% 92 7% 0.039
87% 70* 13% �0.001

our study.
E

dit

%

allenges faced by the bariatric surgery community.
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ith rising healthcare costs and a move toward P4P,
wever, time is of the essence in finding solutions to
ese challenges.
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