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Effect of reinforced audit and feedback
intervention on physician behaviour: a
multifaceted strategy for targeting medical
record documentation

Clinical

Z Meidani1, M Farzandipour2, A Davoodabadi3, A Farrokhian4, D Kheirkhah5, M Shariﬁ6, ME Khanghahi7

We investigated the effects of reinforced audit and feedback on the medical
record documentation (MRD) of 35 surgical residents at a tertiary university
In three phases (pre intervention, 3 and 9-month post intervention),
Abstract hospital.
525 medical records were assessed. An educational guideline assisting
residents to record more accurate MRD was developed. The MRD rate in
the pre-intervention and immediate post-intervention phases had changed
significantly. The MRD rate in the pre-intervention and 9 months after cessation of intervention
was not statistically significant. Reinforced audit and feedback had only a short term effect on
MRD. To achieve long lasting change, we suggest residents’ MRD behaviour must be integrated
in their periodic clinical performance evaluation and reinforced through positive feedback
including incentive mechanisms.
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Introduction

Methods

Medical records document patient care, are an integral
component in the quality of patient care and are essential
for management of diseases and public health promotion.1,2
Despite their importance, medical record documentation
(MRD) is one of the main challenges facing the healthcare
systems.3,4 MRD is unpopular among nurses and physicians
and is undervalued compared to direct patient care.5 Attention
has been focused on surgical MRD due to its great impact on
reimbursement, patient safety, legal and risk management.6,7
From a ﬁnancial point of view, poor quality of surgical information
within medical records can lead to signiﬁcant ﬁnancial losses
and denial of insurance.8,9 MRD is clearly a vital aspect of
physicians’ behaviour and merits evaluation and improvement
through well-established mechanisms.10,11 Because of the
very limited effect of educational interventions on MRD, audit
and feedback (A&F) was introduced as a strategy to change
physicians’ behaviour.12 Evidence suggests that A&F has a
signiﬁcant impact on changing the behaviour of physicians
and is considered to be one of the best approaches to
improve professional behaviour and performance in healthcare
organisations.13,14 This study aimed to investigate the effects
of multifaceted mechanisms on the improvement of medical
records documentation prepared by surgical residents at a
tertiary university hospital.

Study Setting and Population
The study was conducted at a 510 bed tertiary care university
hospital afﬁliated to Kashan University of Medical Sciences
(KAUMS), Iran, in 2014. Thirty-five surgical residents
participated in the research.
Study protocol
Need for campaign on improved medical record documentation
(IMRD)
This study was the second phase of a large campaign at
KAUMS to improve documentation and completion of medical
notes. Our previous research has suggested chart-based
educational training was not an effective strategy to change
a physician’s behaviour in chart documentation.12 We believed
that IMRD required several strategies such as educational
interventions, reinforced with the support of committees,
strong leadership and regular feedback. This study was
conducted to determine the effectiveness of a combination
of strategies including education, A&F and incentives on
physicians’ chart documentation.
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Figure 1 Interactions of the
three components of the
medical record documentation
(MRD) triangle
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Conducting a quality improvement cycle on medical record
documentation
To adopt this multifaceted strategy a Quality Improvement
Committee (QIC) comprising the hospital president, hospital
chief executive ofﬁcer, director of hospital medical education,
head of medical groups and health information management
professionals was formed. The QIC decided to implement a
pilot study to investigate the effectiveness of multifaceted
strategies on IMRD. Because of the importance of surgical
notes on reimbursement, patient safety and legal matters,
the surgery department was selected for the pilot study. The
head of surgery department was selected as facilitator to
drive IMRD among residents.
Surgical resident MRD was assessed using a checklist at
three time points: before, 3 months after the intervention and
9 months after cessation of the intervention. Fifteen medical
records of each of the 35 surgical residents (525 medical
records) were reviewed.
Medical record review
In the initial phase, randomly selected medical records
were reviewed using a generic record review form, a two
section checklist.15 The ﬁrst section covered background
information including age, sex, and patient record number.
The second section covered history and physical exam (5
items), progress notes (4 items), admission and discharge (2
items), and the operation note (7 items). Any item that was
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accurately recorded was graded 1, and 0 for any that was not
recorded. Medical records were assessed by two reviewers
who were blinded to the identity of the recording resident or
intervention. The same chart review process was applied at
3 and 9 months after the intervention.
Developing the intervention
Previous work has established that high quality medical
records are realised through the interaction of three
interrelated building blocks.12 These three interactive entities,
the ‘medical record documentation triangle’, are healthcare
practitioners, health information management professionals
and administrative and management support.
We used several strategies including A&F, education, and
incentives to cover all three building blocks (Figure 1). A&F
was employed as the main strategy to improve physician
MRD behaviour, strengthened with incentives and education
to address various components of MRD. Feedback referred
to information about the performance of an individual from
an outside source; feedback was conducted in two forms:
positive feedback (reinforcing or positive) and negative
(constructive or corrective).13,14 Positive feedback utilised
a variety of positive incentives including monetary (pay-forperformance, gift cards, and bonuses) and non-monetary
(flexible working hours, vacation days) approaches to
reinforce targeted behaviour.16,17 To amplify the impact of the
A&F intervention, an educational guideline assisting residents
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Table 1 Frequency distribution of residents’ grade

Table 2 Frequency distribution of residents’ grade

Resident Year

n

%

I

9

25.71

II

8

22.86

III

10

28.57

IIII

8

22.86

Total

35

100

to record more accurate MRD was also developed. The role
of MRD in patient care and hospital revenue was highlighted
in a 1 hour lecture.
Implementing the interventions
Source of feedback – The head of the surgery department
worked as a facilitator and rater for residents’ MRD. He
presented a lecture about the importance of MRD in
patient care and hospital revenue. The focus of the QIC
on MRD improvement with residents’ contributions was
fully explained. An educational guideline for accurate MRD,
based on a minimum data set for each medical record form,
was distributed to the residents. During the meeting, the
forthcoming assessment of MRD was highlighted by the head
of the department. The same process was undertaken 3 and
9 months after the intervention.
Format of feedback – Positive feedback in term of monetary
incentives (gift cards) and non-monetary (recognition for best
practices) were employed. There was personal feedback in
which the performance of each resident was presented at
grand round sessions twice during 6 months.
Content of feedback – We selected peer comparisons to
give feedback; MRD rates were assessed for each resident
and those with the highest score in each year of residency
were incentivised. Graphical as well as numerical data were
provided to indicate best practice in MRD to the participant.
Impact of intervention cessation on continuity of physicians
MRD behaviour
Given that previous literature suggested behaviour changes
have a relationship with ongoing feedback,18 MRD behaviour
was assessed 9 months after the end of the intervention.

Data analysis
The Kolmogorov-Smirnov test was applied to evaluate normal
distribution. To measure the documentation proportion in preintervention phase, post-intervention phase and 9 months
after cessation, a paired t-test for non-normal data and the
Wilcoxon non-parametric test were also used.
The research was approved by the Ethical Review Board of
Kashan University of Medical Sciences. Residents’ consent
was not obtained because: i) documenting medical records
is clinically incumbent upon residents, thus they were
only informed about the evaluation of MRD behaviour, ii)
residents were not informed of the type of intervention.

Medical Record
Forms

Preintervention

Postintervention

Preintervention
and after
cessation

p value

p value

p value

History

0.449

0.335

0.375

Progress Note

0.345

0.330

0.335

Admission &
discharge

0.324

0.406

0.465

Operation note

0.710

0.852

0.772

Total

0.410

0.691

0.996

All information about the outcome of the investigation was
conﬁdential and used solely by the investigating team.
Reviewers were blind to the aim of the intervention and
identity of the recording resident.

Results
The majority of participants in this study were male (28;
80%) and well distributed across the four years of residency
(Table 1).
There was no signiﬁcant relationship between degree of
residents and rate of medical record documentation (p =
0.996) (Table 2).
Table 3 suggests that the highest rate of MRD in all phases
was attributed to the item ‘chief complaint’ from history and
physical exam form 157 (100%). The lowest rate of MRD in
three phases was provided in items ‘assessment’ and ‘plan’
in disease progress notes 0 (0%).
The results of three phases of study were provided through
the separate subheadings (Table 4).
MRD before the intervention
Baseline data (before intervention) showed that the highest
rate of MRD was in the history and physical exam (3.6 ±
0.68) and operation note (3.03 ± 0.45). The lowest rate
of MRD was in disease progress notes (0.65 ± 0.48) and
admission and discharge (0.88 ± 0.69).
MRD 3 months after the intervention
The operation note (4.93 ± 1.0) and history and physical
exam (4.4±0.50) were the best recorded aspects of the
MRD rate. The progress note (1 ± 0.0) and admission and
discharge (1.52 ± 0.56) were the poorest. The greatest MRD
improvement was the operation note from (3.03 ± 0.45) to
(4.93 ± 1.0). The smallest improvement was the disease
progress note from (0.65 ± 0.48) to (1 ± 0.0). Residents’
MRD improvement from the pre-intervention to the postintervention phases was statistically signiﬁcant (p = 0.000).
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Table 3 Frequency distribution of MRD pre and post-intervention, and 9 months after the cessation of intervention

Medical
Record
Forms

Items

Pre-intervention

History and physical exam

Chief
Complete
Medical
History

Post-intervention

Pre-intervention and
after cessation

Yes n (%)

No n (%)

Yes n (%)

No n (%)

Yes n (%)

No n (%)

175

0

175

0

175

0

(100)

(0)

(100)

(0)

(100)

(0)

157

18

175

0

175

0

(89.71)

(10.28)

(100)

(0)

(100)

(0)

61

114

70

105

43

131

(34.85)

(65.14)

(40)

(60)

(24.57)

(74.85)

148

27

175

0

82

93

(84.57)

(15.42)

(100)

(0)

(46.85)

(53.14)

88

87

175

0

166

9

(50.28)

(49.71)

(100)

(0)

(94.85)

(5.14)

0

175

0

175

0

175

(0)

(100)

(0)

(100)

(0)

(100)

113

62

175

0

122

53

(64.57)

(35.42)

(100)

(0)

(69.71)

(30.28)

0

175

0

175

0

175

(0)

(100)

(0)

(100)

(0)

(100)

0

175

0

175

0

175

(0)

(100)

(0)

(100)

(0)

(100)

Family history

Past medical
history
Physical
exam

Progress Note

Subjective

Objective

Assessment

Plan

Table 4 Scores for MRD pre and post-intervention, and 9 months after the cessation of intervention

Preintervention

Postintervention

Subject

T-test
Mean/SD

History & physical exam

Pre and post
intervention

After cessation
of intervention

p value

Mean/SD

Pre-intervention and
after cessation
T-test

p value

Mean/SD

3.6(±0.68)

4.4(±0.50)

-4.292

0.000

3.85(±0.81)

-1.314

0.204

Progress note

0.65(±0.48)

1(±0.0)

-3.199

0.005

0.70(±0.47)

-0.370

0.716

Admission and discharge

0.88(±0.69)

1.52(±0.56)

-6.048

0.000

1.16(±0.49)

-0.466

0.643

Operation note

3.03(±0.45)

4.93(±1.0)

-6.953

0.000

3.24(±0.60)

-1.290

0.2

Total

8.16(0.57)

11.85(±1.32)

-6.645

0.000

8.95(±0.59)

-1.588

0.112

MRD 9 months after the intervention
The best completed parts of the MRD 9 months after
cessation of intervention were the history and physical exam
(3.85 ± 0.81) and operation note (3.24 ± 0.60); disease
progress note (0.70 ± 0.47) was poorest. There was no
sustained improvement in residents’ MRD 9 months after
cessation of the intervention (p = 0.112).
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This study investigated the effect of feedback reinforced
by incentive and education on surgical residents’ MRD
in a tertiary university hospital. MRD improved after our
intervention. Our results are consistent with previous studies.
Axon et al. found that documentation of the discharge
summary sheet increased from 70% to 82% after providing
individual and team feedback. 19 Bischoff et al., using
monetary incentives and ongoing feedback, showed that
documentation rate of physicians improved and continued
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for 6 months after cessation of interventions.20 Martens
et al. found that the ﬁnancial incentives were an effective
strategy for changing the prescribing behaviour in general
practitioners.21 Eccles et al. reported that A&F and reminder
messages, improved primary care radiology referrals.22 Not all
previous studies have been positive; Baker et al. attributed
failure to the short duration of feedback.23
We believe that our strategy combining A&F, an incentive
mechanism and education was beneﬁcial. A previous study
has shown that a multiple strategy approach boosts the
effect of A&F.24
The inﬂuence of positive feedback (incentive) serves as
another major contributing factor in the acceptance and
success of A&F intervention in the current study. Previous
studies have reported that when feedback was delivered
in a positive manner, it is easily accepted and successfully
incorporated into the clinical setting. 25 Punitive (nonincentive/negative) feedback may also lead to performance
improvement, but is less welcome. Negative feedback can
cause emotional distress, negative effects on the recipient’s
self-image, motivation and subsequent performance. 26,27
For this reason, it is recommended to provide negative
feedback in ‘feedback sandwich’ format. In this way, the
piece of negative feedback is ‘sandwiched’ between two
layers of positive feedback to make any negative points more
palatable.28
We believe that A&F, when supported by physicians, is more
likely to be professionally accepted by medical communities.29
Our study was part of an internally-driven quality improvement
process with active involvement of all members of the surgery
department under the leadership of the head of surgery.
His leadership served as another catalyst to improve the
acceptance of the feedback and enhance performance.25
Feedback may only be perceived as useful when the raters
(colleagues or co-workers) understand the environment
and have experience of either working with participants or
observing their practice.30

There was however a lack of a sustained improvement
at 9 months; Eisenberg claims the impact of educational
programmes on physicians’ laboratory test ordering was
unstable.31 Others suggest that habit serves as the main
barrier for changing physicians’ behaviour.32 Bunting et al.
believed that feedback should be ongoing to lead in behaviour
change.18 Therefore, to be effective, feedback should be
delivered regularly.
Similar to previous literature, the effect of our monetary
incentive as an extrinsic incentive diminished after its
removal.33 To ensure the long lasting effect of incentives on
physicians’ behavior we recommend future studies focus on
intrinsic incentives which could improve internal motivation
and satisfaction.34

Conclusion
Our A&F intervention, strengthened with incentives and
education, led to improvement of residents’ documentation.
However, the improvement was not sustained after the
cessation of the intervention. To achieve the long-lasting
behaviour change we recommend: i) MRD performance
should be reviewed at residents’ periodic clinical performance
evaluations and feedback be reported to residents and other
stakeholders; ii) positive incentives should be focused on
intrinsic incentives which are more likely to have a sustainable
impact on performance.
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