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Background:

Methods:

Results:

Conclusions:

A medical record is an important source of information
regarding medical care and medical record review plays an
important role in the evaluation of the teaching proficiency.
The study analyzed the difference between internal and
external auditing when conducting medical record review
for faculty promotion in a study institute.

We analyzed the scores related to the medical records main-
tained by applicants for the faculty promotion of attending
physicians during the period between 2008 and 2010 at
the Chang Gung Memorial Hospital. The scores were
obtained from one internal reviewer of the study institute
and two external reviewers from other medical centers,
and routine scores were obtained from the Committee
of Medical Record 1 year before application. Pearson’s
correlation coefficient was used to analyze the correlation
and statistical significance.

There were 259 applicants for faculty promotion
enrolled in this study [professors (n = 33, 13%), as-
sociate professors (n = 63, 24%), assistant professors
(n=90, 35%), lecturers (n =73, 28%)]. The scores of the
external reviewers 1 and 2 were correlated with routine

At a Glance Commentary
Scientific background of the subject

Medical records are comprehensive
illness data files regarding medical care.
Medical record review plays an important
role in the evaluation of the teaching pro-
ficiency. The study analyzed the difference
between internal and external auditing
when conducting medical record review
for faculty promotion in a study institute.

What this study adds to the field

The scores from external reviewers
correlated more with routine scores than the
scores from internal reviewers, suggesting
that utilizing an external auditing system of
medical records for the faculty promotion
of attending physicians is quite feasible
and balanced.

scores (r=0.187,p=0.002; r=0.198, p =0.001; N= 259), respectively. The correlation between
external reviewers’ average and ordinary scores was significant for assistant professor (r = 0.334,
p = 0.001, n = 90) and professor grades (r = 0.469, p = 0.006, n = 33). However, the internal
reviewer scores did not correlate with the routine scores (r = 0.073, p = 0.241, N = 259).

The scores from external reviewers correlated more with routine scores than the scores
from internal reviewers, suggesting that utilizing an external auditing system of medi-
cal records for the faculty promotion of attending physicians is quite feasible and balanced.
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Medical records are comprehensive illness data files in-
cluding important medical data and information which
present the medical history and status of the patients and also
have educational and research value.!"" The main purpose
of the medical records is to record the medical conditions
correctly and to show who, when, where, which condition,
and what treatment is being done in a real-time manner. The
medical record not only reflects the care of the patients but
also has become a communication tool to a wide variety of
players including colleagues, Health Maintenance Organi-
zation (HMO), and in the worst case scenario, a plaintift’s
attorney.”” Medical records lie at the heart of communications
with patients, with other doctors in the hospital, and with
general practitioners in clinical practice, and they are needed
for audit and research.”®) Medical note writing was considered
as one of the 10 essential skills for interns’ ability.™
Medical record review can be a very useful educational
tool, can potentially change behavior, and can provide useful
information when explicit criteria for review are utilized. In
addition, it can also be used to assess the effectiveness of
educational interventions in the clinical training setting. In
the United States, the Residency Review Committee (RRC)
of the Accreditation Council for Graduate Medical Educa-
tion (ACGME) requires medical record audits as part of the
training program’s evaluation.” Medical record audits are an
essential element in the evaluation of the new competency
of practice-based learning and improvement (PBLI). The
American Association of Medical Colleges also endorses the
importance of skills in medical records for medical students.
6 Therefore, a good system for medical record review could
ensure the integrity of the medical records in relation to accu-
racy, comprehension, consistency, and legal nature, and thus
provides complete information for the physicians in the di-
agnosis, treatment, research, and teaching and strives to help
enhance the quality of health care and medical education.”®!
The attending physicians play the most important role
in the recording of medical charts, and should be the supervi-
sors and guides of residency or internship medical students to
enhance the quality of medical records.”” Using the medical
record review checklist and reward system in the academic
promotion of attending physicians, the quality of medical
records, including medical record completeness, correctness,
comprehensiveness, and consistency could be improved. It
could also achieve the objectives of medical education, and
thus enhance the quality of medical education. For the aca-
demic promotion of attending physicians every year in the
Chang Gung Memorial Hospital (CGMH), the quality of
medical record plays an important role in the audit process.
The Committee of Medical Record and the Department of
Medical Education of CGMH assigned two reviewers from
other hospitals (external reviewers) and one reviewer from the
study hospital (internal reviewer) to review the medical records
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of applicants for academic promotion. The review system aims
to enhance the inter-hospital exchange and upgrade the quality
of medical records. However, the reliability and validity of the
medical record review system are still not well evaluated. The
purpose of this study was to analyze the internal and external
reviewers for medical record review for the academic promo-
tion of attending physicians in the study institute.

METHODS

Study population

There were a total of 337 applicants for academic pro-
motion during the period between 2008 and 2010 in CGMH,
Linkou branch, a medical center in northern Taiwan. Seven-
ty-eight applicants without the reference routine scores of
ordinary assessments by the Committee of Medical Record
were excluded from this study (exclusion: 78/337 = 23%).
So, 259 applicants enrolled in this study [professors (n =33,
13%), associate professors (n = 63, 24%), assistant profes-
sors (n =90, 35%), lecturers (n =73, 28%)] [Figure 1].

Routine medical review

Medical records for reviewers included outpatient,
emergency, and inpatient medical records. The medical
record review checklists were approved by the Committee
of Medical Record according to the hospital accreditation
standards and government regulations with annual review.
Any modification in the medical review system would not
be implemented until approved by the Presidency of CGMH.

The cycle of the medical record review was on a quar-
terly basis. Medical records were randomized to be selected
from outpatient clinics, emergency room (ER), and wards,

Associate
Professor
n=63, 24%

Figure 1: Two hundred and fifty-nine applicants for academic
promotion were enrolled in the study in the period between 2008
and 2010 [professors (n = 33, 13%), associate professors (n = 63,
24%), assistant professors (n = 90, 35%), lecturers (n = 73, 28%)].
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respectively, for physicians. Outpatient medical record
sampling included the first visit and sequential outpatient
clinics records (including post-discharge outpatient clinics
follow-up), excluding the baby clinic records, outpatient
surgery records, or medical certificate. The principle of ER
medical record sampling was that one medical record was
selected for every physician in the ER treatment area. In the
ER observation area, for pediatricians, medical records were
selected for review if pediatric patients stayed for more than
3 h. For internal medical doctors, medical records would be
reviewed if emergency medicine care was given =48 h. The
main principle of hospitalized medical record sampling was
that the number of days of hospital stay was less than 3 days
without the change of service of the attending physicians.
Medical records from chronic neonatal wards, day care
wards, and admission for chemotherapy were excluded.
The physicians were appointed as routine medical record
reviewers by the Chairman of the Committee of Medical Re-
cord according to the annual plan, which was approved by the
Presidency of CGMH with an appointment for a 1-year term
and they could be reappointed. Their medical record review
achievements should have at least once be rated as excellent
in the past 3 years, and the rankings should be among the top
30% in the previous year. For priority selection purposes, the
reviewers were to be selected from senior attending physicians
or those previously serving as members of the Committee of
Medical Record, Medical Education Committee, or by the
attending physician with the academic position of lecturer
level or above. The reviewers were instructed with a structured
checklist before medical record review was conducted.

Special medical review system for faculty
promotion

The qualification for academic promotion of attending
physicians in CGMH included patient care, medical record
quality, the attitude of teaching, and the performance of
medical research. Medical record review was the first part
of qualifying for academic promotion of the attending
physicians. At least 15 medical records of each applicant
in the latest 3 years would be reviewed. There were three
adjudicators in this assessment, including one adjudicator of
CGMH (internal reviewer) and two adjudicators from other
hospitals (external reviewers) invited by the Chairman of
the Department of Medical Education. The reviewers were
assigned using randomization method and instructed with
a structured checklist before medical record review was
conducted. The average scores were obtained from one
internal reviewer and two external reviewers according to
the same checklists. The assessment items in the medical
review checklists were clearly defined and approved by
the Committee of Medical Record in accordance with the
hospital accreditation standards and government regulations
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with an annual review. Any modification in the medical
review system would not be implemented until approved
by the Presidency of CGMH.

The reference routine scores of applicants were also
obtained from the Committee of Medical Record 1 year be-
fore application. We analyzed the scores of medical records
of the applicants for academic promotion of the attending
physicians and compared the correlation between the scores
of internal/external reviewers and routine scores.

Statistical analysis

All data are expressed as mean values and standard de-
viation (SD) or as numeric values (%). One-way analysis of
variance (ANOVA) was used to compare mean values of more
than two experimental groups. If there was variance among
groups, the Bonferroni test was used to determine significant
differences between specific points within groups. Some
data were also analyzed by the Student’s ¢-test for paired or
unpaired data. Pearson’s correlation coefficient was used to
analyze the correlation and statistical significance. The level
of statistical significance was set at p < 0.05. All analyses were
conducted using SPSS software (version 13.0; SPSS, Chicago,
IL, USA) and Prism 5 for Windows (version 5.03; GraphPad
Software Inc., San Diego, CA, USA).

RESULTS

The scores rated by reviewers

The scores rated by internal reviewer, external reviewer
1, external reviewer 2, and the external reviewers’ average
were 84.0 + 4.1, 83.4 £ 4.1, 84.2 + 4.2, and 83.8 = 3.0,
respectively, with the average score being 83.9 + 2.6. The
professor grade got the highest score in routine rating, score
of external reviewer 2, and external reviewer’s average. The-
associate professor grade got the highest score in internal
reviewer and all average. The assistant professor grade got
the highest score in external reviewer 1 [Table 1].

The correlation among internal, external
reviewers’, and routine scores

The external reviewer 1 score, reviewer 2 score, external
reviewers’ average, and all average scores were correlated
with reference routine scores (r=0.187, p=0.002; r=0.198,
p = 0.001; » = 0.265; p < 0.001; r = 0.245, p < 0.001,
respectively; N = 259). The correlation between external
reviewers’ average and routine scores was significant in
assistant professor (r = 0.334, p = 0.001, n = 90) and pro-
fessor grades (r = 0.469, p = 0.006, n = 33), but not in as-
sociate professor (r=0.200, p=0.116, n=63) and lecturer
grades (r=0.139, p=0.242, n =73) [Table 2]. However, the



Table 1: The scores rated by reviewers
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Routine  Internal reviewer External reviewer 1 ~ External reviewer 2  External reviewers’ average All average

Professor (n=33) 86.2+2.1* 83.5+3.5 83.4+4.3 85.6+4.4% 84.5+3.2% 84.1+2.3
Associate professor (n=63)  86.0+2.6 85.0+4.0% 83.8+3.2 84.6+3.8 84.2+2.6 84.4+2.3%
Assistant professor (n=90)  84.9+3.1 83.9+4.0 83.9+4.3* 83.2+4.5 83.5+3.1 83.7£2.5
Lecturer (n=73) 85.2+3.4 83.6+4.7 82.5+4.5 84.5+4.1 83.5+3.3 83.5+3.0
All (N=259) 85.4+3.0 84.0+4.1 83.4+4.1 84.2+4.2 83.8+3.0 83.9+2.6
Data shown as mean+SD. *The highest score in each rater system
Table 2: The correlation among scores of internal, external reviewers, and ordinary scores
Routine vs. Internal reviewer External reviewer 1 External reviewer 2 External reviewers’ average All average
Professor (n=33)

Pearson correlation 0.036 0.435% 0.255 0.469%* 0.414*

P 0.843 0.011 0.153 0.006 0.017
Associate professor (n=63)

Pearson correlation 0.001 0.218 0.083 0.200 0.147

P 0.996 0.086 0.518 0.116 0.250
Assistant professor (n=90)

Pearson correlation 0.010 0.215% 0.254%* 0.3347%%* 0.279%*

p 0.927 0.042 0.016 0.001 0.008
Lecturer (n=73)

Pearson correlation 0.175 0.094 0.122 0.139 0.191

V4 0.139 0.429 0.302 0.242 0.106
All (N=259)

Pearson correlation 0.073 0.187%%* 0.198% 0.265%%* 0.245%%*

p 0.241 0.002 0.001 <0.001 <0.001

#p<0.05, *¥p<0.01

internal reviewer scores were not correlated with reference
routine scores (r = 0.073, p = 0.241, N = 259) [Table 2].
This study shows that external reviewer’s scores correlated
more with routine scores than the internal reviewer scores.
The finding suggests that an external monitoring system
for the qualification of medical records in relation to the
academic promotion of attending physicians may be feasible
and balanced.

DISCUSSION

The attending physicians are not only the main pro-
viders of hospital care but also the chief tutors of medical
record writing for residents and medical students. Medi-
cal record review is one of the most important parts for
the assessment of teaching achievements of the attending
physician. Thus, re-assessment of medical recording is
designed as the first and compulsory step to qualify for
academic promotion in the case of attending physicians
at the CGMH. Thus, fairness is an important issue. There
were three adjudicators in this assessment, including one
professor of CGMH (internal reviewer) and two adjudica-
tors from other hospitals (external reviewers). Our study
shows that external reviewer scores correlated more with
routine scores than the internal reviewer scores, suggesting
that external monitoring system for qualification of medical

records in academic promotion of attending physicians may
be feasible and balanced.

Quality in medical records has been described as hav-
ing the attributes of legibility, accuracy, completeness, and
meaning.!'>!"! Maintaining high-quality medical records is
an important indicator of the quality of medical care and
clearly an essential part of good clinical practice. They are
needed not only for good clinical communication but also
to build the complete picture required in order to make
an appropriate diagnosis and treatment.**! The system of
medical record review is conducted by the Committee of
Medical Record of CGMH in this study. Eligible physicians
are selected every 6 months to review the quality of medical
records. This system is not only significant to enhance the
quality of care but also plays an important role in the course
of assessment of learning and teaching. Previous study has
shown that a prior structured program can identify whether
there are inconsistencies and contradictions between the
contents of the medical records.!"*

There are two typical audit systems, internal and exter-
nal audit systems."¥ In the internal audit system, internal
auditors belong to the same organization as auditees and
possess abundant information on the activity of the auditees,
which is not limited to the scope of auditing. Since they
can provide both auditing and non-auditing services, the
opportunity cost of the auditing function is low. In contrast,
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the external auditors belong to a different organization from
auditees. They have less information on the activity of au-
ditees and the opportunity cost of the auditing function is
high. The internal audit system is superior to the external
one from the viewpoint of cost of auditing. Nevertheless,
the risk of collusion is relatively higher in the internal audit
system compared with the external one. This is because
internal auditors are likely to suffer pressures in hiding
and covering unfavorable results from the audit in favor of
their organization. However, in the external audit system, in
which the external auditors and auditees are independent of
each other, external auditors can disregard such pressures.!'¥
The reviewers from other medical centers (external quali-
fication) for medical record review, in fact, can not only
reduce the bias from colleagues of the same hospital with
the same review blind spot but also enhance the effective-
ness of peer review, helping to improve the performance of
the audit. In our study, the scores from external reviewers
correlated more with the routine scores than the scores from
internal reviewers. The result is compatible with previous
financial audit findings. In this study, the explanation for
lesser correlation obtained with reference routine scores
is that there was only one internal reviewer for each ap-
plicant and the internal reviewers were ra ndomized as
reviewers by the Committee of Medical Education, who
were probably less experienced and less instructed when
compared with routine reviewers and external reviewers.
Whether the routine scores are really a reference standard
could possibly be explained by the fact that the routine
medical reviewers were s elected from medical attending
physicians who performed well and were pre-instructed
with a prior structured checklist before conducting medi-
cal record review. Inversely, the external reviewer scores
consistent with routine scores may further explain the doubt
since the risk of collusion is relatively lower in the external
audit system compared with the internal one. Thus, routine
medical review system may be another good tool as a refer-
ence for academic promotion of the attending physicians.
However, since not all applicants have routine scores before
application of academic promotion in this study, a good
well-randomized medical review system should be set up
in the future. The coordination of internal audit activity
with external audit activity is another important issue from
both points of view. The ideal situation is when the internal
and external auditors meet periodically to discuss common
interests; benefit from their complementary skills, areas
of expertise, and perspectives; gain understanding of each
other’s scope of work and methods; discuss audit coverage
and scheduling to minimize redundancies; provide access
to reports, programs, and working papers; and jointly as-
sess areas of risk.™ Our medical record review system
deserves further implement for faculty promotion since
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it is combined with internal and external qualification and
is feasible.

This study has several limitations that are worth not-
ing. It is a study of single medical center, hence may not
be generalized to other hospitals with different cultures.
There are many factors affecting the quality of medical
chart, such as the exact writer of medical chart. Many of the
medical records are made by medical students or residents,
rather than from the applicants themselves. Medical record
review can be made only on what is recorded and this may
not be an accurate judgment of what was actually done in
teaching proficiency. There is difference between medical
and surgery departments; thus, the medical records audit
review checklists cannot be completely unified and bias
may occur. We consider that a simple correlation of total
assessment scores between reviewers may not be suitable
to reflect the variation of assessment between reviewers and
analyzing the variance of each evaluation item by item may
be more helpful to find out the discrepancy. However, the
purpose of the study was to analyze the holistic correlation
between internal and external auditing systems and the
consideration may be beyond the scope of this study. Thus,
further prospective study needs to be done to clarify the
question. There were many different external adjudicators as
external reviewer 1 and reviewer 2, which is a limitation for
the survey of correlation between two extramural a uditors
for the same applicants and could not provide insight into
the justification of assessment. In addition, these results only
show the correlation between routine scores and external
qualification. They cannot assess the correlation between
attending physicians with success or failure in academic
promotion. This study excludes the attending physicians
of non-hospitalized divisions and the attending physicians
without reference routine scores (exclusion rate: 23%) from
the Committee of Medical Record. It also affects the repre-
sentativeness. The correlation between external reviewers’
average and routine scores was significant in assistant pro-
fessor and professor grades, but not in associate professor
and lecture grade s. It deserves to be studied further.

In summary, this study shows that the external re-
viewer scores correlated more with routine scores than the
internal reviewer scores. The finding suggests that external
monitoring system for qualification of medical records in
academic promotion of attending physicians is feasible and
balanced. It is worth continuing to implement the combined
internal and external audit of medical record review system
for faculty promotion of attending physicians by utilizing
checklists.
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