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INTRODUCTION
Background
Patient health records play a critical role in the
management and treatment of patients and serve as
important documentation for reimbursement, risk management, quality assurance, performance evaluations, and
research.1,2 In light of the recently enacted Patient
Protection and Affordable Care Act (PPACA), increased
efforts to reduce costs and improve the quality of health
care have put a renewed emphasis on the quality of record
documentation. The use of standardized quality of care
assessment instruments that abstract information from the
health record is the most commonly accepted method of
measuring the quality of patient care.3 Despite the
importance of the health record, there is a paucity of
published research evaluating the quality of and interventions to improve documentation contained within the
chiropractic patient record. In the allied health professions, the overall quality of record documentation has been

found to be poor, often underestimating the quality of the
care provided.4–10 Interventions to improve several of the
elements of medical record documentation in this setting
have varied in outcome.11–16
To the authors’ knowledge, this is the ﬁrst report
describing the use of an audit with feedback intervention
to improve the quality of chiropractic record documentation. The aim of the study is twofold: (1) assess the effects
of a quarterly audit with feedback intervention on the
adherence to quality indicators of chiropractic record
documentation in the outpatient clinics of three chiropractic college campuses and (2) describe each campus’s overall
compliance rate over 3 years relative to the other
campuses.
Questions
The overarching question of the study is, did the
inclusion of an individual clinician consultation to the
audit–feedback process on one campus equate to overall
increases in patient ﬁle record-keeping compliance relative
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Objective: The objective of this study was to investigate the association of a clinical documentation quality
improvement program using audit–feedback with clinical compliance to indicators of quality chart documentation.
Methods: This was an analysis of differences between adherence to quality indicators of chiropractic record
documentation and audit–feedback intervention (feedback report only vs. feedback report with one-on-one educational
consultation) at different campuses. Comparisons among groups were analyzed using analysis of variance (ANOVA),
Tukey or Dunnett post hoc tests, and Cohen’s d effect size estimates.
Results: There was a signiﬁcant increase in the mean percentile compliance in 2 of 5 compliance areas and 1 of 11
compliance objectives. Campus B demonstrated signiﬁcantly higher levels of compliance relative to campus A and/or
campus C in 5 of 5 compliance areas and 7 of 11 compliance objectives. Across-campus comparisons indicated that the
compliance area Review (Non-Medicare) Treatment Plan [F(2,18) ¼ 17.537, p , .001] and compliance objective
Treatment Plan Goals [F(2,26) ¼ 5.653, p , .001] exhibited the highest practical importance for clinical compliance
practice.
Conclusions: Feedback of performance improved compliance to indicators of quality health record documentation,
especially when baseline adherence is relatively low. Required educational consultations with clinicians combined with
audit–feedback were no more effective at increasing compliance to indicators of quality health record documentation
than audit–feedback alone.

to audit-feedback alone? More speciﬁcally, are there
signiﬁcant differences in the percentage of reported
compliance between the academic years 2008 to 2010 with
regard to both areas of compliance and their corresponding objectives? Answering this question at a macro level
will provide some evidence to assess whether or not
additions to the audit–feedback system were successful in
increasing compliance from 2008 to 2010.
Lastly, are there signiﬁcant differences in the reported
percentage of compliance between 3 campuses with regard
to demarcated areas of compliance and objectives? Because
within the college clinic system under study there are 3
distinct campuses with clinics, an assessment of differences
between each campus could signal whether quality
improvements to the audit–feedback system had a
potentially greater impact at any one campus. Knowledge
of such differences could spark further investigation of
that campus for improvement processes to implement at
one or both of the other campuses.

METHODS
Clinical Integrity Program
The Clinical Integrity Program (CIP) was developed
and implemented to ensure statutory and regulatory
compliance and to advance the quality of health care
delivery and the intern education experience. One objective
of this program entails having complete, timely, and
correct documentation of clinical and treatment decisions.
A formal mechanism of recording and reporting adherence
to quality indicators of documentation by trained reviewers who systematically reviewed chiropractic patient
records forms the basis of the dataset used in the current
124

study. The Institutional Review Board at Palmer College
of Chiropractic designated this study exempt from review.
Data Collection
All health records of patients visiting any one of the
campuses’ outpatient clinics during the respective academic quarter audit window from 2008 to 2010 were eligible for
inclusion in that quarter’s record audit procedure. At the
conclusion of each academic quarter, a trained reviewer at
each campus randomly selected a sample of patient
records, stratiﬁed by attending clinician, to assess for
adherence to quality indicators using an electronic chart
assessment instrument. The chart assessment tool included
11 compliance objectives (Figure 1) across 5 compliance
areas. Reviewers assigned yes, no, or not applicable ratings
to each of the quality indicators based on their trained
clinical judgments. The Ofﬁce of Strategic Development
routinely audited the database to ensure validation and
quality assurance of the data. Following the audit of
selected records each academic quarter, an individualized
clinician feedback report with anonymized peer-comparison statistics and performance relative to an 80%
benchmark was available for review on the shared drive
of the college’s computer network. Additionally, each
campus chief of staff or dean of clinics received an emailed feedback report of the overall performance of each
clinic and clinician and was encouraged to provide a
multifaceted intervention to improve adherence to quality
indicators as necessary. The outpatient clinics at campus A
required a one-on-one educational consultation with each
clinician regarding his or her performance in addition to
the feedback report. These consultations complied with the
‘‘Faculty Duties’’ section outlined in the collective bar-
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Figure 1 - Documentation objectives extracted from record-keeping audit. Tx, treatment; Hx, history; CC, chief complaint; NMS,
neuromusculoskeletal; CMT, chiropractic manipulative therapy; Dx, diagnosis.

gaining agreement at campus A and were conducted
during the 2009–2010 academic year.
Variables
The dependent variable used within the current study
was the percentage of compliance within either an area of
compliance or a corresponding compliance objective.
Independent variables consisted of calendar years and
college campus.

RESULTS
Compliance Area by Calendar Year
Table 1 reports mean percentile information for
compliance area by calendar year. ANOVA indicated that
the compliance areas Documented Prognosis and Treat-

Compliance Objective by Calendar Year
Assessment of compliance objectives also occurred
within the current study. Table 1 reports all statistical
data and analysis for compliance area and objective by
calendar year. Of the 11 objectives, the objective Treatment Plan Prognosis was signiﬁcantly different between
calendar years (p , .05). Post hoc analysis indicated that
the 2010 compliance score was signiﬁcantly higher when
compared to the 2008 compliance score ( p ¼ .014,
d ¼ 1.122). Cohen’s d effect size indicates high practical
importance for this objective.
The compliance objective Recovery/Improvement Expectation approached signiﬁcance (p ¼ .06) and would
have likely achieved signiﬁcance had the number of total
ﬁle audits (n) been greater. The remaining 7 objectives
displayed only chance differences between calendar years.
Given that these 7 objectives started with relatively high
compliance in year 2008, that none emerged signiﬁcantly
different was unsurprising.
Compliance Area by Campus
Table 2 reports all statistical data and analysis for
compliance area and objective by campus. Signiﬁcant
differences were found between campuses for all 5
compliance areas. With regard to signiﬁcant differences
found between campuses for the compliance area Documented Prognosis and Treatment Goals (p , .001), post
hoc analysis indicated that campus B’s compliance rate
was signiﬁcantly higher than both campuses A (p , .001, d
¼ 2.142) and C (p ¼ .027, d ¼ 0.688). Post hoc analysis for
the signiﬁcant differences within the area of Review (NonMedicare) History (p , .05) indicated that campus B’s
compliance record was signiﬁcantly higher when compared
to campus A (p ¼ .043, d ¼ 1.185). Cohen’s d indicated high
practical importance for both of these areas.
Signiﬁcant differences were also found for the compliance area: Medicare Documentation Elements (p , .001).
Post hoc analysis indicated that campus B’s compliance
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Data Analysis
Data analysis for the current study was quantitative. In
addition to reporting mean percentile data across all
variables, analysis of variance (ANOVA) was used to
assess signiﬁcant differences between dependent and
independent variables. Although the ANOVA procedure
is robust to violations of normality and equality of
variances, the procedure has little tolerance for violations
of the assumption of independence. Given the nature of
the random audits conducted within the current study, all
observations within the study conform to the assumption
of independence. The data for the current study were not
normally distributed; however, ANOVA is notably robust
to violations of normality. Outliers were not an issue
within the study. Where signiﬁcant ﬁndings emerge, post
hoc analyses were used to ferret out within-variable
differences. Using a Levene’s statistic to assess equality
of variances, in the event of unequal variances, the BrownForsythe adjusted F test was interpreted. The Tukey HSD
post hoc test was used when variances were assumed equal,
and the Dunnett T3 post hoc test was used when variances
were assumed to be unequal across groups.
Assessment of the magnitude, or size, of the impact of a
signiﬁcant difference between groups was assessed using
Cohen’s d effect size. Because calculation of d relies on
pooled standard deviation, the size of the difference
between groups is displayed in standard deviations of 63
units. In addition to estimates of probability (i.e., p
values), effect size estimates describe the magnitude of
results to bring more function and meaning to the analysis.
As such, effect size conveys the practical importance of the
research ﬁndings. In the absence of other similar studies to
help guide the interpretation of Cohen’s d within the
current study, the standard interpretation17 of d was used:
0.19 is little to no effect, 0.2 to 0.49 is considered a
small effect, 0.5 to 0.79 is considered a moderate effect,
and 0.8 is considered a large effect. Given the nature of
the analysis within the current study (i.e., it is not a
directional study), the authors are primarily concerned
with, and report, the absolute value of Cohen’s d.
Statistical analyses were performed using IBM SPSS
Statistics for Windows (Version 19.0, IBM Corp, Armonk,
NY).

ment Goals (p , .01), and Medicare Documentation
Elements (p , .05) were signiﬁcantly different across the
2008 to 2010 calendar years. Table 1 reports all statistical
data and analysis for compliance area and objective by
calendar year.
A post hoc analysis indicated that for the Documented
Prognosis and Treatment Goals compliance area, compliance was signiﬁcantly lower in 2008 when compared to
both 2009 (p ¼ .049, d ¼ 0.767) and 2010 (p ¼ .018, d ¼
0.203). In addition, for the Medicare Documentation
Elements compliance area, compliance in 2010 (p ¼ .025,
d ¼ 0.500) was signiﬁcantly higher when compared to
compliance in the 2008 calendar year. Cohen’s d effect
sizes for these two areas indicated small to moderate
practical signiﬁcance, with the ﬁrst area approaching high
practical importance.
The compliance areas Review (Non-Medicare) History,
Review (Non-Medicare) Treatment Plan, and Review
(Non-Medicare) Exam differed only by chance. Examination of their mean scores across calendar years indicates
relatively high and somewhat stable compliance.

Table 1 - ANOVA Statistics for Compliance Percentages for Compliance Area/Objective by Calendar Year
2008
Compliance Area/Objective
Documented Prognosis and Treatment Goals
Tx Plan Prognosis
Tx Plan Goals
Review (Non-Medicare) Tx Pland
Review (Non-Medicare) Historye
Review (Non-Medicare) Exam

Patient Status Assessment
Medicare Documentation Elements
NMS Condition Documented
CMT Relationship
Recovery/Improvement Expectation
Demonstrated Subluxation
Appropriate Dx

2010

%

No.

%

No.

%

No.

75.30b
(24.06)
69.10b
(25.69)
81.50
(21.69)
86.70
(12.58)
79.00
(28.16)
85.80
(18.28)
85.00
(25.98)
86.70
(12.58)
79.70b
(24.54)
87.90
(15.58)
85.40
(19.47)
54.70
(33.45)
85.10
(16.74)
85.50
(19.19)

22

89.80b,c
(12.47)
89.20
(14.43)
90.40
(10.76)
91.50
(10.52)
96.20
(4.37)
92.10
(11.46)
95.80
(4.81)
88.40
(14.91)
87.10
(17.81)
91.10
(13.87)
95.30
(6.00)
69.20
(26.57)
87.30
(15.36)
92.80
(7.32)

24

92.10c
(8.38)
93.30b
(8.76)
90.80
(15.10)
88.30
(15.01)
95.80
(6.65)
93.60
(13.01)
100.00
(0.0)
87.20
(16.53)
90.30b
(11.30)
91.70
(9.83)
95.00
(6.32)
86.30
(12.83)
85.00
(16.43)
93.30
(8.76)

12

11
11
3
3
6
3
3
55
11
11
11
11
11

12
12
12
12
24
12
12
60
12
12
12
12
12

Fa

db

dc

6.348a,** 0.767 0.203

6

5.426a,**

6

1.122

—

1.326a

—

—

6

0.259

—

—

6

1.040a

—

—

12

0.751

—

—

6

2.541

—

—

6

0.024

—

—

0.500

—

30

4.001a,*

6

0.204

—

—

6

2.277a

—

—

6

3.191a

—

—

6

0.070

—

—

6

1.215a

—

—

TxP: treatment plan; Hx: history; CC: chief complaint; NMS: neuromusculoskeletal; CMT: chiropractic manipulative therapy; Dx: diagnosis; d, Cohen’s d
effect size.
*p , .05; **p , .01.
Note: Bolded text indicates areas of compliance, whereas standard text indicates compliance objectives. Standard deviations appear in parenthesis below
the means.
a
Indicates unequal variances between groups and the use of Brown-Forsythe adjusted F values and corresponding Dunnett T3 post hoc tests when
appropriate.
b
Indicates significant differences between groups found with post hoc tests and a minimum alpha of p , .05.
c
Indicates Cohen’s d effect size for each paired comparison. Given the nature of the analysis within the current study (i.e., it is not a directional study), the
authors are primarily concerned with, and report, the absolute value of Cohen’s d. The designation bf indicates unequal variances between groups and the
use of Brown-Forsythe adjusted F values and corresponding Dunnett T3 post hoc tests when appropriate.
d
The compliance area Review (Non-Medicare) TxP contained only 1 objective (i.e., TxP is current), therefore analysis of the area and objective constituted 1
analysis.
e
The compliance area Review (Non-Medicare) History contained only 1 objective (i.e., Hx with CC Review), therefore analysis of the area and objective
constituted 1 analysis.

was signiﬁcantly higher than that of campuses A (p , .001,
d ¼ 0.887) and C (p ¼ .009, d ¼ 0.625). Similar signiﬁcant
differences were exhibited for the compliance area Review
(Non-Medicare) Treatment Plan (p , .001), wherein
compliance for campus B (p , .001, d ¼ 3.0) and C (p ¼
.003, d ¼ 1.477) was signiﬁcantly higher when compared to
campus A. Finally, signiﬁcant differences were also found
for the ﬁnal compliance area Review (Non-Medicare)
Exam (p , .001). When compared to campuses A (p ,
.001, d ¼ 1.103) and C (p ¼ .009, d ¼ 1.040), campus B’s
compliance was signiﬁcantly greater. Cohen’s d indicated
126

moderate to high practical importance for both of these
areas.
Compliance Objective by Campus
The ﬁnal area of inquiry concerned the existence of
signiﬁcant differences between campuses regarding the
compliance objectives. Seven of the 11 compliance
objectives signiﬁcantly differed across campuses (see Table
2). Post hoc analysis indicated for the ﬁrst objective,
Treatment Plan Prognosis (p , .01), that campus B’s
compliance was signiﬁcantly higher than that of campus A
(p ¼ .001, d ¼ 2.002). For the second compliance objective,
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2009

Table 2 - ANOVA Statistics for Compliance Percentages for Compliance Area/Objective by Campus
Campus A
Compliance Area/Objective
Documented Prognosis and Treatment Goals
Tx Plan Prognosis
Tx Plan Goals
Review (Non-Medicare) Tx Pland
Review (Non-Medicare) Historye
Review (Non-Medicare) Exam

Patient Status Assessment
Medicare Documentation Elements
NMS Condition Documented
CMT Relationship
Recovery/Improvement Expectation
Demonstrated Subluxation
Appropriate Dx

Campus C

%

No.

%

No.

%

No.

72.60b
(16.25)
66.00b
(18.00)
79.20b
(9.99)
77.60b,c
(9.90)
85.30b
(17.53)
88.40b
(12.71)
90.00
(16.07)
86.70
(9.25)
77.70b
(18.01)
80.00b
(11.32)
85.90
(13.58)
60.80
(22.62)
74.00b
(15.79)
85.50
(19.19)

20

98.30b,c
(2.97)
97.2b
(3.62)
99.40b
(1.67)
100.00b
(0.00)
100.00b
(0.00)
100.00b,c
(0.00)
100.00
(0.00)
100.00c
(0.00)
94.50b,c
(19.83)
100.00b
(0.00)
98.50
(3.37)
77.00
(41.04)
99.00b,c
(2.11)
92.80
(7.32)

18

84.80c
(26.87)
85.5
(22.04)
84.00
(20.79)
92.10c
(7.56)
95.60
(4.54)
86.50c
(15.70)
96.30
(5.00)
76.70c
(16.91)
82.50c
(18.43)
90.00
(15.62)
89.80
(17.51)
63.60
(17.61)
84.90c
(13.03)
93.30
(8.76)

20

10
10
7
7
14
7
7
50
10
10
10
10
11

9
9
7
7
14
7
7
50
10
10
10
10
12

Fa

db

dc

13.509a,*** 2.142 0.688

10

8.447a,**

2.002

—

10

5.969a,*

2.745

—

7

17.537***

7

3.650*

1.185

14

5.509**

1.103 1.040

3.000 1.477
—

7

1.894

—

—

7

7.714**

—

1.948

45

10.635a,*** 0.887 0.625

9

8.371**

9
9
9
6

2.500

—

2.561

—

—

0.870

—

—

11.083a,**
1.215a

2.212 1.554
—

—

TxP: treatment plan; Hx: history; CC: chief complaint; NMS: neuromusculoskeletal; CMT: chiropractic manipulative therapy; Dx: diagnosis; d, Cohen’s d
effect size.
*p , .05; **p , .01; ***p , .001.
Note: Bolded text indicates areas of compliance, whereas standard text indicates compliance objectives. Standard deviations appear in parenthesis below
the means.
a
Indicates unequal variances between groups and the use of the Brown-Forsythe adjusted F values and corresponding Dunnett T3 post hoc tests when
appropriate.
b
Indicates significant differences between groups found with post hoc tests and a minimum alpha of p , .05.
c
Indicates Cohen’s d effect size for each paired comparison. Given the nature of the analysis within the current study (i.e., it is not a directional study), the
authors are primarily concerned with, and report, the absolute value of Cohen’s d. bf indicates unequal variances between groups and the use of the BrownForsythe adjusted F values and corresponding Dunnett T3 post hoc tests when appropriate.
d
The compliance area Review (Non-Medicare) TxP contained only 1 objective (i.e., TxP is current), therefore analysis of the area and objective constituted 1
analysis.
e
The compliance area Review (Non-Medicare) History contained only 1 objective (i.e., Hx with CC Review), therefore analysis of the area and objective
constituted 1 analysis.

Treatment Plan Goals (p , .05), post hoc analysis
speciﬁed that campus B’s compliance was signiﬁcantly
higher than that of campus A (p , .001, d ¼ 2.745).
Cohen’s d indicated high practical importance for both of
these areas.
Signiﬁcant differences between campuses were also
illustrated by the third compliance objective Treatment
Plan Current (p , .001), wherein campus A’s compliance
is signiﬁcantly lower than that of both campus B (p , .001,
d ¼ 3.0) and C (p ¼ .004, d ¼ 1.477). Similarly, post hoc
analysis for compliance objective 4, History with Chief
Complaint Review (p , .05), signiﬁed that campus B’s
compliance was signiﬁcantly higher than campus A’s

compliance (p ¼ .043, d ¼ 1.185). Cohen’s d indicated
high practical importance for these areas.
Compliance objective 6, Patient Status Assessment (p ,
.01), was also signiﬁcantly different across campuses, and
post hoc analysis indicated that campus B’s compliance
was signiﬁcantly higher as compared to that of campus C
(p ¼ .003, d ¼ 1.948). Signiﬁcant differences were also
found for compliance objective 7, Neuromusculoskeletal
Condition Documented (p , .01); follow-up analyses
indicated that campus B’s compliance was signiﬁcantly
higher than campus A’s (p ¼ .001, d ¼ 2.50). Lastly, post
hoc analysis concerning the signiﬁcant differences found
for compliance objective 10, Demonstrated Subluxation (p
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Campus B

, .001), revealed that campus B’s compliance was
signiﬁcantly higher when compared to the compliance of
both campus A (p ¼ .002, d ¼ 2.212) and campus C (p ¼
.033, d ¼ 1.554). Cohen’s d indicated high practical
importance for these areas. All other compliance objectives
differed by chance only.

DISCUSSION
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The purpose of this study was to investigate the effects
of an audit–feedback system with regard to resulting
documentation compliance. Although statistically marginal differences were found, noteworthy increases in compliance across calendar years were encouraging.
Additionally, differences found between the compliance
of three different campuses calls into question the structure
and processes of the audit–feedback systems at those
campuses. While each campuses’ audit–feedback system
has advantages and disadvantages, understanding the
successes and failures of each system will allow compliance
ofﬁcers to institute quality assurance improvements where
needed. Further studies are required.
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