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METHODS

Reliability of Chart Examination

Information was abstracted from patients” records
by a medical-record librarian. To validate her accu-
racy two preparatory steps were taken: the librarian
made a preliminary chart search for items on an
audit list, and then requested that we furnish her
with precise definitions of the items that she found
to be ambiguous; and, abstracting from an addition-

al set of records, she then found 625 pertinent en-

tries. Reproducibility and reliability were estab-
lished by comparison of her findings for these 625
items with our independent observations of the
same items. When our findings, cross-checked and
corrected where there was discrepancy, were used
as the standard, the medical-record librarian was
found to have made only 2.4 per cent errors.

Acute Appendicitis

For this condition, 150 charts were reviewed of
patients seen during a one-vear period, 1967-1968,
at hospitals A, B and C. At each hospital a group of

50 charts was selected randomly from the total

&

number of patients scen during the period under .

study with the histopathologically proved diagnosis
of acute appendicitis. The charts from hospital A,
which has a full house stafl, were surveyed to ob-
tain a list of recorded symptoms, signs and labora-
tory data relevant to the condition. This list was
used to audit the records at all three hospitals.

Acute Myocardial Infarction

Fifty randomly sclected records were studied of
patients with acute myocardial infarction who were
discharged alive from Hospital A during the period
July 1, 1967 to June 30, 1968. All the data pertain-
ing to the condition that had been recorded in the
hospital chart were listed for cach patient, and an
audit list* assembled that contained the 44 items
that had been documented for 75 per cent or more
of the patients. This method of constructing the au-
dit list ensured that most of the items on the list
had been noted as either present or absent for each
patient during the hospital episode. The list con-
tained elements of the history (c.g., chest pain,
dyspnea, previous myocardial infarction), physical
examination (e.g., heart murmur, neck veins, rales)
and a variety of tests (e.g., serum cnzymes, electro-
cardiogram) relevant to the condition. A value of
one was assigned to each of these elements. The
corresponding outpatient records were studied for
the following postinfarction occurrences (outcomes):
duration of time before returning to work; angina

*For more detailed information order NAPS Document 01677 from
National Auxiliary Publications Service, ¢/o CCM Information Corpo-
ration, 866 3d Ave., New York, N. Y. 10022; remitting $2 for each
microfiche-copy reproduction or. $5 for each photocopy. Checks or
money orders should be made payable to CCM ....urmation Corpora-
tion — National Auxiliary Publications Service.
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pectoris, congestive heart failure or arrhythonias that
were not recorded in the outpatient chart as present
before the heart attack; new myocardial infarction;
and death. The average follow-up period was 464
davs.

The same 50 records were
some of the items found by [Iughes et al,! in their
445 patients, to be related to the outcomes of survival
or death after acute myocardial infarction. These

also  examined for

© items included references to white-cell count, blood

pressure, congestive heart failure (for this we re-
quired four of five physical signs to have been not-
ed as present or absent — distended neck veins,
cardiac gallop rhythm, palpable liver, pulmonary
rales and edema of the legs), diabetes (for this we
examined the recording of blood sugar), and the his-
tories of previous myocardial infarction and hyperten-
sion. Since the blood pressure, the white-cell count
and the signs related to the presence or absence of
heart failure had been recorded for all our patients,
the recording of these aspects of process could not
be related to any of the outcomes. No fresh arrhyth-
mia occurred during the follow-up period in any
patient, so that this outcome also could not be relat-
ed to any recorded element of process.

In a further study, also conducted at Hospital A,
we requested three cardiologists to compile a tradi-
tional audit list for acute myocardial infarction; the
cardiologists considered the items that they listed to
be minimum requirements for good-quality medical
care of this disorder. Using this list, we studied the
medical records of a second group of 50 patients
with uncomplicated acute myocardial infarction, and
compared their audit scores with the scores: ob-
tained from a similar audit of records of a third
group of 30 patients who died while in the hospital
for care of their disease.

RESULTS
Acute Appendicitis

There was a disparity in the recorded data from
hospital to hospital (Table 1) that was statistically
significant for eight commonly sought symptoms or
signs. However, the outcomes, defined as pathologi-
cally proved correct or incorrect diagnoses, were the
same from hospital to hospital (Table 2).

The percentages in Table 2, which shows the
diagnostic outcsuie at each hospital, are not just
from the sample of 50 patients, but are derived from
the complete year’s experience with removed ap-
pendixes, in the pathology department’s files at
each hospital.

Acute Myocardial Infarction

There was no significant relation between the
audit scores and any of the posthospital outcomes
for which the records were examined (Table 3).
Mean scores for the patients in whom complica-
tions oveloped were simil..- .» those for patients in
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Table 1. Recorded Data for Patients with Histologically
Confirmed Acute Appendicitis
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Table 3. Comparison of Audits of the Process of Care with
Outcomes of Myocardial Infarction.*t

Datum HospiraL* PrOBA-
syt
A B c
% % %
Anorexia 72 44 64 <0.05
Diarrhea 94 84 82
Shift of abdominal pain 100 100 100
to right lower quadrant
Nausea or vomiting 100 100 100
Right-lower-quadrant 100 100 100
tenderness
Rebound tenderness 100 96 94 :
Referred rebound 82 26 36 <0.00!
Guarding 96 52 88 <0.001
Rigidity 16 16 t4
Psoas sign 48 14 6 <0.001
Obturator sign 32 8 2 <0.001
Bowel sounds 98 94 80 <0.0!
Misses 42 62 44
Organ enlargement 30 26 36 <0.001
Rectum:
Tender on right 68 | 50 28
Other tenderness 12 6 8 <0.001
Normal 20 36 34

Temperature elevation 100 100 100

Leukocytosis:

With left shift 88 90 g4
No shift 10 10 14

Differential count not 2 2
done N

-

*S0 charts from cach hospital.
tResults of chi-square analysis of the probability that differences in percentages
among the 3 hospitals are due to chance.

whom complications did not develop. No relation
was seen between the duration of time away from
work and the audit score.

There were no significant differences (Table 4) in
11 of the 12 comparisons, when our patients with
myocardial infarct were separated on the basis of (a)
the presence or absence in the charts of the items
of process found by Hughes et al.! to be prognosti-
cally important, and (b) the outcomes listed in

.Table 3.

The overall pattern of the results was the same
for the audits that compared the records of 50 pa-
tients who survived acute uncomplicated myocardial
infarction with those of 50 patients who died
(Table 5). The frequency of recording was
significantly different for only five of the 26 items
on the list; as follows: a family history of arterio-
sclerotic heart disease or diabetes mellitus (or both)
was recorded significantly less often in the charts of
the patients who died. Electrocardiograms, before

Table 2. Appendectomy — Diagnosis OQutcomes at Hospitals
A, B and C, 1967-1968.

Hoseriat No. ot PAITHOLOGICAL LY No PATHO- NiaGNoOsIS
PatieNas Provin Acurtn LOGICAL. OTHER THAN
APPENDICITIIS (%) FINDINGS (%) APPENDI-
s (%)
A 466 82.2 13.6 4.1
B 167 83.1 13.7 4.2
C 104 89.4 10.6 0

OuTCOME No. or MEAN
PATIENTS AuDIT
ScoRre
New angina present 13 37.1
New angina not present 34 36.8
Data not recorded 3 37.7
New congestive heart failure 4 39.5
present :
New congestive heart failure not 30 36.4
present
Data not récorded 16 37.3
New myocardial infarction present .5 36.6
New myocardial infarction not present 12 37.2
Data not recorded 33 36.8
Death from known or probable myo- 3 36.7
cardial infarction
Patients did not die of myocardial - 47 36.9 -
infarction

*Maximum possible audit score = 44,
tSince new arrhythmia did not arise in any patient during the follow-up period,
this outcome is not tabulated. :

death or before discharge from the hospital, were
also recorded significantly less often in the charts of
the patients who died, whereas a serologic test for
syphilis was recorded more often. Electrocar-
diograms were absent because the diagnosis was
made post mortem in five of the patients, and, of

Table 4. Relation between Outcomes and Recording of
Prognostic Indicators as Present or Absent in Myocardial

Infarction.*
OuTCOME No. PATIENTS PATIENTS PATIENTS
OF WITH WITH Myo-  WITH HYPER-
Pa- DIABETES CARDIAL IN- TENSION
TIENTS MELLITUS FARCTION
- Rt NRE R NR R NR
New angina:
Present 13 4 9 5 8 10 3
Not present 34 18 16 17 17 22 12
Not recorded 3 1 2 2 1 1 2
New congestive heart failure:
Present 4 3 1 2 2 2 2
Not present 30 13 17 - 13 17 20 10
Not recorded . 16 7 9 9 7 1t 5
New myocardial infarction:
Present 3 2 1§ 4 2 3
Not present 12 7 5 It 1 7 5
Not recorded 33 13. 20 12 21 24 9
Death from 3 1 2 30 07 3
known or prob- :
able myocardial
infarction : '
Patient did not die 47 22 25 2t 26 33 14

of myocardial
infarction

*Results analyzed by t test; unknown outcomes were assumed not to huve occurred;
differences in outcomes were all not significant (p >0.05) except as indicated?; results
of analyses were unchanged by ignoring unknown outcomes, except box.§

tRecorded as present or absent. ’

$Not recorded. |

§When unknown outcomes were ignored, p <0.01,

fip <0.05.
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Table 5. Audit Scores in Myocardial Infarction — Comparison
of Results in 50 Patients Discharged Alive with Those in
50 Patients Who Died.

DaTtum AUDIT SCORE (%)* ProBA-
BILITY
PATIENTS PATIENTS
DISCHARGED WHO
ALIVE DIED
History:
Documentation of presenting 100 100
symptloms
Previous symptoms of coronary 100 100

heart disease
Predisposing conditions:

Hypertension 54 : 54
Diabetes mellitus 38 <40
Family history:
Arteriosclerotic heart disease 56 30 <0.01
Hypertension 16 14
Diabetes meliitus : 66 42 <0.05
Physical examination:
Blood pressure 100 100
Puise rate : 100 100
Rhythm 100 98
Gallop (S-3) 62 44
P2 28 20
Pericardial friction rub 72 - 54
Pulmonary rales 100 96
Distended neck veins : 88 92
Palpation of pedal pulses 70 60
Laboratory: .
Electrocardiographic or 100 ’ 88t <0.05
enzyme study
Hematocrit . 100 100
Urinalysis 92 90
Venereal Disease Research 8 26 <0.01
Laboratory Test '
Chest x-ray study during 84 80
hospital stay :
Electrocardiogram before 84 0 <0.001
discharge
Management:
3 or more days in coronary- 88 90
care unit e
Continuous intravenous drip, 88 96
Ist 3 days
Record of intuke & output 90 94 .
Indication of intent to sec 100 0 <0.001
patient within 4 weeks
of discharge

*Pcrcentages refer to items recorded as present or absent.

tFor those without electrocardiogram, diagnosis of myocardial infarction was
made post mortem,

course, no electrocérdiogram or indication of intent
to follow up in the outpatient clinic was possible
before discharge in the group that died.

DISCUSSION

Past attempts to measure quality of care have re-

lied heavily upon examination of the recorded proc-,

-ess of medical care. Lembcke’s? studies were almost
entirely devoted to process. Donabedian,® who
emphasized the need to separate process from out-
come, considered that recording is itself a legitimate
dimension of the quality of practice as well as the
medium for evaluation of most other dimensions.
Nevertheless, he held that outcomes remain the ul-
timate validators of the effectiveness and quality of
medical care. ‘

There is a common assumption that if the docu-
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mentation of events is in accord with current prac-
tice and teaching, the outcome is most likely to be
optimal. This assumption may not alwavs be cor-
rect; medical practice is seldom based upon certain
knowledge of outcomes. This has led to the adop-
tion of standards of care that are in fact standards of
the process of care. In turn, this has contributed to
the development of medical audits that are de-
signed to measure the quality of care rendered but
measure only the process. These audits, moreover,

depend on chart documentation of that process, and

yet it is self-evident that the mere act of writing
cannot improve a patient’s outcome. Furthermore,
the only practical way to examine the process of
care is to read the record; vet daily observation
shows that outstanding clinicians may keep inade-
quate records, whereas others less competent may
write profusely. The theorctical limitation inherent
in auditing only the recorded process of medical
care in an attempt to measure quality is obvious: if
the records of all patients with a given condition
contained references to every conceivable element
of process, every record would be scored “perfect”
in the traditional audit. Therefore, since different

patients with a given condition experience different"

outcomes, the total audit scores could have no re-
producible relation to those outcomes.

Our findings clearly show that neither quantity
nor quality of recorded data was related to the out-
comes of either acute appendicitis or myocardial
infarct. For acute appendicitis the recording of diag-
nostically useful information was surprisingly vari-
able among three hospitals, with statistically
significant differences between the hospitals in the
frequency of recording of cight commonly sought
symptoms  or signs. Despite this, cach hospital
achieved similar  percentages  of  histologically
proved correct diagnoses — i.e., this outcome of the
clinical diagnosis of appendicitis was the same. For
myocardial infarction we were unable to show any cor-
respondence between the data recorded during the
acute hospital episode and outcomes after discharge
from the hospital such as newly occurring angina or
congestive heart failure, recurrent myocardial infarc-
tion or death.

The reader may wonder whether a large number

‘of possibly irrelevant audit items or failure to

“weight” the scores in Table 3 might obscure a
potential relation between outcome and the record-
ing of process of care in myocardial infarction. We
believe this is not the case for three reusons, the
first being that, independently of whether any of
the elements of the medical process are truly relat-
ed to outcome, the mere recording of whether the
elements were present or absent is not sufficient
evidence that they influenced outcome. Secondly,
when we examined separately the items of process
found by Hughes et al.! to be related to survival or
death after acute myocardial infarction, we found no

difference in the outcomes according to whether or
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not these items of process had been recorded
(Table 4). Finally, we compared the audit scores of
50 patients who survived acute uncomplicated my-
ocardial infarction with those of 50 patients who
died from it in the hospital (Table 5). The overall
patterns of the results of these two audits were sim-
ilar. anv differences being cither expected from the
circumstances or irrelevant. It appears from these
findings that recording of the items on an audit list
prepared by experts had little to do with whether
the patients lived or died from the condition under
consideration. The results also suggest that the
items audited represented minimal eriteria for pro-
fessional performance rather than for outcome.

Thus, orthodox methods of audit, based upon
chart review of the process of medical care. may
contain serious methodologic flaws. Although we
have reservations about relving upon chart review
of the medical process to assess quality of care, we
neither imply a condemnation of the medical re-
cord. the clinical value of which is unquestioned,
nor question the clinical importance of any particu-
lar element of process and its relation to standards
ol medical practice.

We are firmly convinced, nevertheless, of the
need to conduct audit procedures to monitor quality
of medical care, and suggest that a valid medical
audit should also include measures of actual out-
comes of the patient’s illness. We olfer the follow-
ing considerations for conducting such measure-
ments: except when outcomes are very unusual or
statistically improbable, one cannot cvaluate an in-
dividual patient’s record, but can only compare

Jan. 20, 1972

groups of records of patients having the same condi-
“tion, of similar initial severity, treated by different

doctors or by different methods, or perhaps at
different institutions. The groups of patients being
compared must initially be as similar as possible in
measurable factors that are thought to influence the
outcomes under consideration. Examples of out-
comes that may be evaluated in many common con-
ditions include the following: the number of days
spent in the hospital; histologic confirmation of the
asserted diagnosis; numbers and types ol postopera-
tive complications in the hospital; complications
after leaving the hospital; later recurrences of condi-

tions thought to have been treated definitively;
. <o, ey
long-term and short-term survival rates; elapsed

time before returning to work; and improvement in
functional status in cases of chronic disease (e.d.,
rheumatoid arthritis). Finally, some measure of the
patient’s satisfaction with his management and a
comparison of the associated costs are necessary.

We are indebted o numerous colleagues, particularly to
Drs. Morris I Collen and John G. Smillie, for helptul dis-
cussion and criticism, to Mrs, J. 8. Ikin, R.R.L., who made
the studies on the records, and .o A, B. Sicgelaub, NS,
who made the statistical analyses.
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