
RELIABILITY OF MEDICAL RECORDS

education in outpatient fluid therapy should be 
recognized by providers of child health care.
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Assessing the Reliability of Data 
From Patient Medical Records

Daniel C. Cherkin, PhD, W illiam  R. Phillips, MD, MPH, and William R. G illanders, MD
Seattle and White Salmon, Washington

Research performed in the community practice 
setting and using medical records, although highly 
appropriate for the study of common clinical con
ditions, involves a unique set of methodologic 
problems. The credibility of research conducted in 
this setting will depend in large part upon how 
effectively the investigators deal with these prob
lems. One common concern in practice-based re
search is data reliability.

Reliability is a property of measurement that 
refers to the replicability or stability of measure
ment results. A measure is reliable if, when repeat
edly applied to an unchanging object, it yields the 
same result. Investigators often neglect any formal 
assessment of the reliability of their measures and 
in effect implicitly assume them to be perfectly 
reliable. If the reliability of a measure is not 
assessed, conclusions drawn from the research are 
subject to criticism.

This communication describes an assessment of 
the reliability of data abstracted from hospital 
records used in a study describing the obstetrical
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experience of a rural family practice. The focus 
here is on how reliably data were abstracted from 
medical records. Other types of reliability, such 
as that concerning the initial recording of data in 
the chart, though important, are beyond the scope 
of this study. Others have discussed problems 
with the reliability of morbidity data and with 
encounter-based data collection in more general 
terms.1-2

Methods
In a study of the obstetrical experience of 

residency-trained family physicians in rural prac
tice, data were abstracted from the hospital charts 
of 709 deliveries occurring between 1976 and 1980. 
The data abstraction form covered 64 items includ
ing demographic characteristics of the gravida, 
pregnancy history, prenatal complications, intra
partum complications and interventions, postpar
tum complications and interventions, and charac
teristics and complications of the newborn. All 
data abstraction was done by a single accredited 
records technician.

A random sample of 50 of the 709 hospital
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Table 1. Reliability Problems in Obstetric Care Variables 
Abstracted From Hospital Records

Variable

Agreement
Rate*

%
Mean

Value** Comments

First stage of labor 60 8.9 82% w ith in  1 hour
(hours) 94% w ith in  2 hours

Second stage of labor 62 45.9 72% w ith in  5 m inutes
(minutes) 82% w ith in  15 m inutes 

96% w ith in  30 m inutes
Adm ission hem atocrit (% 68 36.9 78% w ith in  2 points 

12% o ff by 4 or more

Adm ission w eight (lb) 82 163.4
points

98% w ith in  5 pounds
Childbirth education 82 — See text

classes (yes, no) 
Weeks o f gestation 84 40.2 96% w ith in  1 week 

98% w ith in  2 weeks

* Agreement of values obtained at second abstracting w ith  those ob
tained at original abstracting fo r sample of 50 hospital records 
**M ean values calculated from  data on all 709 deliveries

charts was selected and the records technician was 
asked to re-abstract the data from these records on 
the same type of forms used for the initial chart re
view. At the time of the initial abstracting process 
the records technician did not know a reliability 
study was planned. Several weeks elapsed between 
the first and second abstracting reviews. When 
performing the second abstracting review, the rec
ords technician did not have access to the original 
abstracts. The original and re-abstracted data for 
the 50 deliveries were then compared for discrep
ancies. For simplicity, reliability is measured by 
the percentage agreement between data collected 
at the first and second data abstracting reviews. 
More sophisticated measures such as Cohen’s 
kappa, which measures percentage agreement 
after chance agreement has been removed, may be 
more appropriate under certain circumstances.3

Results
Of the 3,200 pairs of values compared for relia

bility (64 variables x 50 deliveries), 3,071 (96.0 
percent) were in perfect agreement. Thirty-three 
variables (51.6 percent) had no discrepancies 
whatsoever, and 58 variables (90.1 percent) agreed 
in over 90 percent of cases.
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Six variables, however, were found to be dis
crepant in over 15 percent of comparisons and 
merit special attention (Table 1). The poorest 
agreement was for the measures of duration of the 
first and second stages of labor. Abstracting dis
crepancies were noted in more than one third of 
these cases. Discrepancies in the two recordings 
of the duration of the first stage of labor exceeded 
10 percent of the mean value of this variable 
in almost one fifth of the cases. Discrepancies 
in measurements of the second stage of labor ex
ceeded 10 percent of the mean value in more than 
one fourth of the cases. Prepartum hematocrit 
level was also found to be relatively unreliable, 
differing in one third of the cases with a discrep
ancy of greater than three percentage points 
(about 10 percent of the mean value) in 12 percent 
of the cases.

Admission weight, history of childbirth educa
tion classes, and weeks of gestation also presented 
some reliability problems, being discrepant in 16 
to 18 percent of comparisons. Measures of admis
sion weight and weeks of gestation, however, rare
ly differed from their respective mean values by 
more than 3 percent. Almost all of the discrepan
cies identified for history of childbirth education 
classes were attributable to cases being coded
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as “ no” on the first abstracting review and 
“ unknown” on the second review.

Discussion
The investigators’ expectations that these 

obstetric data had been reliably abstracted from 
hospital charts were not totally substantiated. 
Most variables were reliably recorded, but a few 
problem areas were identified. Two main factors 
seemed to be responsible for the major reliability 
problems: (1) difficulties in calculating certain 
measures from data available in the chart, and (2) 
the existence in the chart of more than one value 
for the same variable. The data for length of the 
first and second stages of labor exemplify the first 
type of difficulty. The actual duration of these 
stages was not recorded in the chart and had to be 
calculated from time notations that could not al
ways be clearly related to the actual beginning and 
ending of each stage of labor.* The second prob
lem, that of multiple values of the same variable in 
the chart, was responsible for the discrepancies 
identified in prepartum hematocrit level. The in
tent was to abstract the hematocrit recorded at the 
time of hospital admission, but this information 
was not always available, and hematocrit meas
urements from the third trimester were sometimes 
substituted.

Two other problems may have contributed to 
the discrepancies identified. First, information re
garding whether a woman had taken childbirth 
education classes was not consistently recorded 
and, when it was recorded, could be found in sev
eral places in the chart. As a result, history of 
childbirth education classes would sometimes be 
coded as missing when in fact the information was 
available elsewhere in the chart. Finally, a small 
and unquantifiable amount of transcription error 
undoubtedly occurred. Without going back to the 
original charts, however, it is impossible to know 
how many of the discrepancies can be attributed to 
this problem. It is also not clear from this study 
whether, in the cases where abstracting discrep
ancies were identified, the data from the first 
review were more or less accurate than those ab
stracted at the second review.

*S ince the tim e of onset of first-stage labor is subjective 
and reported by the patient, estimates of its duration are 
particularly prone to  re liab ility  problems.
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Although the obstetric study data abstraction 
protocol was successful for most of the study vari
ables, it was inadequate for the length of labor 
measures and for admission hematocrit levels. In 
those cases for which the length of labor variables 
were found to be discrepant, neither the first nor 
the second recorded value was consistently high
er, and thus the estimates of the mean duration 
were not systematically biased. However, corre
lations between these and other variables could be 
obscured as a result of the introduction of what 
amounts to random error. The admission hemato
crit value, on the other hand, was found to be 
higher on the initial review in 13 out of the 15 cases 
of discrepancy, and if for some reason the figures 
from the second review were closer to the true 
value, the original data would have yielded a 
biased high estimate of admission hematocrit 
levels.

This reliability assessment procedure (which 
increased the total cost of the study by only $150 
in chart abstraction time) allowed investigators to 
document the reliability of their data and to iden
tify variables that required caution in analysis and 
discussion. The major lesson learned from this 
assessment was the importance of complete and 
precise specification, before data collection be
gins, of how data are to be abstracted from the 
patient records. Since unanticipated problems 
often arise, however, it would also be wise for the 
investigator to evaluate the reliability of the data 
recorded in the first 30 or so charts and to provide 
corrective feedback to the records technician. 
This evaluation could be accomplished by compar
ing data abstracted independent^ by both the rec
ords technician and the investigator.

As family medicine research continues to im
prove in quality, its contributions to knowledge 
will be more highly valued both within and outside 
of the discipline. Documenting the reliability of the 
data is just one of many ways in which the credi
bility of family practice research can be enhanced.
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