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How Valid Are Medical Records and Patient Questionnaires for
Physician Profiling and Health Services Research?

A Comparison With Direct Observation of Patient Visits
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OBJECTIVES. This study was designed to de-
termine the optimal nonobservational
method of measuring the delivery of outpa-
tient medical services.

METHODS. As part of a multimethod study
of the content of primary care practice, re-
search nurses directly observed consecutive
patient visits to 138 practicing family physi-
cians. Data on services delivered were col-
lected using a direct observation checklist,
medical record review, and patient exit ques-
tionnaires. For each medical service, the sen-
sitivity, specificity, and Kappa statistic were
calculated for medical record review and pa-
tient exit questionnaires compared with di-
rect observation. Interrater reliability among
eight research nurses was calculated using
the Kappa statistic for a separate sample of
videotaped visits and medical records.

RESULTS. Visits by 4,454 patients were ob-
served. Exit questionnaires were returned by
74% of patients. Research nurse interrater re-
liabilities were generally high. The specific-
ity of both the medical record and the patient

Valid data on the delivery of outpatient medical
care, particularly primary care, are critically im-
portant to practitioners, researchers, and policy

exit questionnaire was high for most services.
The sensitivity of the medical record was low
for measuring health habit counseling and
moderate for physical examination, labora-
tory testing, and immunization. The patient
exit questionnaire showed moderate to high
sensitivity for health habit counseling and
immunization and variable sensitivity for
physical examination and laboratory serv-
ices.

CoNcLusIONS. The validity of the medical
record and patient questionnaire for meas-
uring delivery of different health services
varied with the service. This report can be
used to choose the optimal nonobservational
method of measuring the delivery of specific
ambulatory medical services for research and
physician profiling and to interpret existing
health services research studies using these
common measures.

Key words: physician profiling; medical re-
cord review; survey research; primary care;
health services research; research methodol-
ogy. (Med Care 1998;36:851-867)

makers to guide practice, research measurement,
and health policy decisions.!? In addition, valid
data on outpatient medical and preventive service
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delivery increasingly are sought by third-party
payers and health care consumers to assess the
performance of health care plans and individual
physicians.>

Despite the need for accurate data, the com-
monly used measures of medical record review
and patient survey have not been widely vali-
dated, in part because of the lack of a gold stand-
ard. Direct observation has been proposed as such
a standard, but it has not been used previously
because of its cost and potential intrusiveness.”
Previous attempts to measure the rate of primary
care service delivery typically have used claims
data, physician self-report, medical record review,
and patient surveys. Each of these measurement
methods have different limitations and potential
sources of error.

Claims data, although potentially limited in de-
tail and accuracy for some data elements, increas-
ingly are used to characterize delivery of both in-
patient and outpatient medical care.>'® Claims
data have a number of practical advantages and
have been shown to provide useful profiles of
many aspects of care.111416-18

To the extent that such files contain infor-
mation on the use and content of health serv-
ices, they may be wuseful in medical
effectiveness research. However, they fre-
quently lack critical clinical and patient-level
information. Another limiting factor is the ab-
sence of validation of many data elements."”

Many studies have used physician self-report
of usual practices to estimate the rate of delivery
of various services, particularly preventive serv-
ices. This literature has shown that physicians
tend to overreport their delivery of preventive
services when compared with medical record re-
view or with patient survey.0-2

Medical record review has been used to meas-
ure many aspects of outpatient care, particularly
quality and process outcomes, and has the advan-
tage of easy accessibility.* Comparisons of medi-
cal record review with tape-recorded patient visits
and videotaped visits have shown highly variable
rates of concordance, depending on the particular
service being assessed.”%” In general, the medi-
cal record tends to underreport delivery of serv-
ices compared to review of recorded visits.

Patient surveys of receipt of various medical serv-
ices have been compared with medical record re-
view radiology records and physician reports.2837
These studies have shown moderately wide vari-
ability in the degree of concordance of patient re-
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port of service delivery, depending on the particu-
lar service.

A few studies have attempted to simultane-
ously compare multiple methods of measuring
the rate of service delivery.?*1% In a study com-
paring the concordance between physician inter-
views, patient reports, medical records, and vide-
otaped encounters for detection of medication
regimens prescribed for patients with chronic ob-
structive pulmonary disease, all four methods
were in agreement only 36% of the time.”” A
study of multiple methods for measuring cancer
screening rates of family physicians found chart
audits and patient surveys to be highly correlated,
but physician self-report tended to overreport de-
livery of cancer screening services.” Disagree-
ment between patients and physicians on what
occurs during an encounter has been found to
vary widely with different services.®®

The limited data on the accuracy of many
measures of the delivery of outpatient medical
services leaves researchers, administrators, health
care purchasers, and readers of the medical litera-
ture in a quandary. Researchers and administra-
tors need to know the most valid method for
measuring the delivery of different services. Users
of the medical literature need to know the accu-
racy of the measures being used to interpret and
apply the findings of studies of physician prac-
tices. Multimethod research that incorporates dif-
ferent measures of service delivery in real world
settings has been proposed as a method for un-
derstanding and ultimately improving the prac-
tice of medicine in primary care settings.?*3%-42

The current study was undertaken to examine
the interrater reliability and validity of the com-
monly used and relatively inexpensive medical re-
cord review and patient questionnaire methods
compared with a gold standard of direct observa-
tion of the outpatient visit. The focus of this study
was on comparing different measures of delivery
of patient services, particularly preventive serv-
ices, during individual patient visits to primary
care physicians.

Methods

Sites and Subjects

In the summer of 1994, family physician mem-
bers of the Ohio Academy of Family Physicians
who practice within a 50-mile radius of Cleveland
and Youngstown were invited to participate in a
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study of the content of family practice and to be-
come members of a practice-based network de-
signed to serve as a laboratory for research on pri-
mary care. Physicians not practicing in family
practice settings and full-time academic physi-
cians were excluded, with the exception of 30
members of the faculty of the Northeast Ohio
Universities Colleges of Medicine (NEOUCOM),
who practice in community sites that function as
training practices for family practice residents.

Each participating physician was visited by one
of four teams of two research nurses while provid-
ing outpatient care during 2 days between Octo-
ber, 1994 and August, 1995. Each physician’s ob-
servation days were separated by an average of 4
months to maximize variation in seasonal reasons
for patient visits. The study coordinator scheduled
representative patient care days and asked the of-
fice representative to schedule patients in their
customary fashion. Consecutive patients seen on
observation days were informed about the study
in the waiting room before meeting with their
physician and were enrolled if they gave con-
sented.

Data Collection Procedures

Multiple strategies were used to minimize the
possibility of a Hawthorne effect, that is, the pos-
sibility that the presence of a nurse-observer
would alter the phenomena being studied. Physi-
cians were told to follow their usual scheduling
and patient care procedures. To avoid biasing their
behavior, physicians were informed that the study
would use multiple methods to examine the con-
tent of the ambulatory patient visit, but no specific
hypotheses or study goals were shared with the
physicians, office staff, or patients. In addition, the
observation of consecutive patients made it im-
possible for physicians to spend more time or to
provide more services than their usual routine
without severely compromising their ability to
stay on schedule. The research nurses instructed
the physicians to ignore them during the ob-
served visit, so that they could be “like a fly on the
wall.” Patients likewise were told to ignore the
nurses’ presence. The research nurses observed
the visits from the least obtrusive corner of the
room, from a position that avoided eye contact
with either the physician or the patient. Because
the presence of a nurse is a normal occurrence
during many outpatient visits to physicians, the
majority of patients and physicians reported that
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the presence of the nurse-observer did not
change their behavior during the visits observed
for the study.

Before the beginning of data collection, the
eight research nurses were trained extensively in
the use of all research instruments. This 7-week
training included their initial involvement in dis-
cussions of the theoretical basis, measurement in-
tent, and final refinement of the measures. Train-
ing involved practice with data collection, initially
using videotaped medical visits and medical re-
cords from family practices not involved in the
larger study. Later in the training, the research
nurses practiced the entire data collection proto-
col at family practice office sites that were not par-
ticipating in the larger study.

During the course of the data collection, the re-
search nurses met for one half day every other
week to discuss any problems with the data col-
lection procedures at the study sites and to simul-
taneously but independently code videotaped pa-
tient visits and medical records from sites not
participating in the larger study. Data from these
16 videotaped patient visits and copies of 19
medical records of different patients were used to
assess interrater reliability.

The research nurses collected data on the con-
tent and context of the office visit, using the fol-
lowing measures:

1. Direct observation of the patient visit
using a modified*? version of the Davis Ob-
servation code. The Davis Observation code
categorizes time use during every 15-second
interval of each patient visit into 20 different
behavioral categories;?’

2. A direct observation checklist of services
delivered during the patient visit;

3. A patient exit questionnaire;

4. Medical record review;

5. A practice environment checklist;

6. Billing data on CPT# and ICD9-CM di-
agnoses;

7. A physician questionnaire; and

8. Ethnographic field notes. 2’4345

Measures were linked by specific confidential
identification numbers for the patient, physician,
and date.

Each physician was visited by a team of two re-
search nurses during two patient care observation
days and 2 days during which medical records of
observed patients were abstracted. During the
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two patient care observation days, one research
nurse accompanied the physician during all visits
by consenting patients. This nurse recorded her
direct observation of the content of the visit using
the Davis Observation Code and direct observa-
tion checklist. The other research nurse obtained
consent from patients in the waiting room and
gave participating patients a questionnaire at the
end of their visit. Patients were asked to complete
the questionnaire in the waiting room and to give
it to the research nurse to be placed in a confiden-
tial envelope. If they were unable to stay, patients
were instructed to complete the questionnaire as
soon as possible after the visit and to mail it to the
study research office in a confidential prepaid en-
velope. Parents or guardians of children younger
than 13 years old were asked to complete the
questionnaire for their children. Patients 13 to 17
years old were given the option of completing the
questionnaire themselves or with help from a par-
ent or guardian. All patients were offered help in
clarifying questionnaire items by the research
nurse or by calling the study office on a toll-free
number. Patients were sent a reminder postcard
within 1 week of their visit. Nonrespondents were
sent a second questionnaire within 1 month of
their visit.

Medical record review data were obtained by
the research nurses on a day subsequent to each
observation day. Seventy-nine percent of medical
record reviews were performed by a research
nurse who had not observed the actual visit. For
medical records that were reviewed by the same
nurse who had observed the patient visit, nurses
were trained to review the medical record inde-
pendently from any recollection they may have
had of the observed visit. Because of the many ob-
served visits and medical record reviews that in-
tervened between the observation and medical
record review days at most offices, the research
nurses reported that they had little recollection of
the specific visits for which they were reviewing
medical records, and they were able to review and
code the medical records independently.

The practice environment checklist about mul-
tiple aspects of the practice organization was
completed by the research nurse teams based on
direct observation and interview of key office in-
formants, such as the office manager, during both
the patient care observation and medical record
review days. Billing data on the observed visits
were obtained from the responsible office person-
nel after the observation day. Ethnographic field
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notes were based on brief “field jottings”and were
dictated by the research nurses immediately after
each visit to the practice.?® The research nurse
teams often shared car rides home and dictated
the notes together on hand-held dictaphones,
often reflecting on each other’s observations. Two
thousand pages of text thus were dictated to cri-
tique the study methods and to provide additional
insights into the office culture and factors that
were not measured adequately by the quantitative
instruments.

After the first round of data collection, in which
each physician was visited once, the research in-
struments were expanded based on the early eth-
nographic findings and on input from the entire
team. Physician questionnaires were distributed
only after each physician had completed the sec-
ond observation day to avoid biasing their behav-
ior during the study.

Measures

For this report, comparisons involve the direct
observation checklist, patient exit questionnaire,
and medical record review instrument. Each of
these instruments contained similar measures of
whether or not particular services were delivered
during the observed visit, in addition to other data
items. Items designed to assess the delivery of
services during outpatient visits formed the basis
for comparisons of the different vantage points on
measurement: direct observation, medical record
review, and patient report of the delivery of specific
services. These items measure different domains of
services, including physician history taking, physi-
cal examination, health habit counseling, diagnos-
tic or screening testing, immunization, referral,
and reason for visit.

For the direct observation checklist, the re-
search nurse observing the office visit checked a
box for each service that was observed to have
been performed or ordered during each physi-
cian—patient encounter. In addition, for some
services the research nurse indicated whether or
not the service had been performed in response to
a patient’s symptoms or chronic medical condi-
tion.

Similarly, for the medical record review, the re-
search nurses indicated whether or not particular
services were noted on the chart note for the ob-
served visit. Medical record data also were col-
lected on delivery of services during the past year
and other specific time intervals for certain serv-
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ices. Additional data were collected on a number
of factors, including demographics, number of
chronic illnesses and medications, number of
years as a patient of the practice, number of visits
in the past year, and presence of specific illnesses.

The patient exit questionnaire asked a wide va-
riety of questions, including whether or not a list
of services was provided during the observed of-
fice visit. Demographic questions ascertained the
patients’ age, sex, race, educational level, and
marital status. Health status was measured with a
modified*? five-item version (alpha = 0.81) of the
MOS 6-item Health Survey.®3 These items used a
5-point Likert response format to ask about
global health status and health limitations in eve-
ryday physical activities, emotional problems,
limitations in work because of physical or emo-
tional problems, and bodily pain during the 4
weeks before the visit.

Reason for visit was measured with the typo-
logy from the National Ambulatory Care Survey
and was ascertained by direct observation, medi-
cal record review, and patient exit question-
naire.”#8 For the purposes of this report, reason
for visit was collapsed into the broad categories of
acute illness, chronic illness, or well-care visit.
Current Procedure Technology (CPT) codes were
assigned by the research nurses to each visit
based on direct observation and medical record
review using established guidelines.* During the
medical record review, the nurses also rated the
components of the visit that led to the assignment
of a CPT code by American Medical Association
guidelines: extent of history, complexity of medi-
cal decision-making, extent of examination, and
nature of presenting problem.

Analyses

The representativeness of the physician sample
was calculated by comparing the demographics of
participating physicians with those of members of
the American Academy of Family Physicians
(AAFP).®

Several methods were used to assess the repre-
sentativeness of the patient sample. First, charac-
teristics of participating patients and visits were
compared with similar data obtained from the
National Ambulatory Medical Care Survey.?® In
addition, the research nurses recorded observable
characteristics of patients who declined to partici-
pate, including any reason that patients gave for
declining. Finally, a subsample of 12 of the partici-
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pating physicians reviewed the medical records of
their patients who declined participation. For
each patient, the physician recorded the patients’
demographics and number of years as a patient of
the practice. The physicians also noted their belief
about why the patient declined to participate
based on the physician’s knowledge of the patient
and the characteristics of the patient’s visit on the
observation day. Among patients who agreed to
have their outpatient visits observed, the charac-
teristics of patients who returned questionnaires
were compared with nonreturners using the ob-
servation and medical record data. T tests were
used for comparisons involving continuous vari-
ables, the Wilcoxon Rank Sum test was calculated
for highly skewed ordinal variables, and x? tests
were calculated for ordinal variables.

Initial descriptive analyses used data from mul-
tiple sources. The physician sample was described
based on physician self-report on the physician
questionnaire. Data to describe the patient sam-
ple were obtained from the patient exit question-
naire. Additional data on the patient’s type of in-
surance were obtained from billing data collected
by each office site for each patient visit. Visit char-
acteristics were described from direct observation
data, including the research nurses’assessment of
the reason for visit and the length of the visit, as
timed during the collection of the Davis Observa-
tion Code data on time that the physician spent in
direct patient contact. Descriptive data from the
practice environment checklist were used to char-
acterize the office settings.

Analyses were carried out using the multiple
rater kappa statistic to establish the research
nurse interrater reliabilities.” These analyses used
data from the research nurses’ review of the 16
videotaped patient visits and 19 different copied
medical records during 2-week intervals through-
out the study. The multiple rater kappa coefficient
was calculated for delivery of individual services
using direct observation and chart audit form as a
conservative measure of the generalized agree-
ment among the team of eight research nurses
rating the “presence” or “absence” of delivery of
services.%%* The multiple rater kappa calculates
weighted averages of the pairwise proportions of
observed agreement and pairwise proportions of
agreement expected by chance.®® Each pairwise
estimate is weighted by the number of subjects
rated by a particular judge pair. Kappa coefficients
between 0.81 to 1.00 are considered almost per-
fect agreement, those between 0.61 to 0.80 are
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considered very high agreement, those between
0.41 to 0.60 are considered moderate agreement,
and coefficients between 0.21 to 0.40 are consid-
ered only fair agreement.®® Only services that
were present on at least two videotaped patient
encounters or medical records are presented.

Analyses of the concordance of direct observa-
tion with the medical record review and with the
patient exit questionnaire were used to calculate
sensitivity, specificity, and kappa coefficients.>”
These analyses compared the reference standard
of direct observation with the medical record re-
view and the patient exit questionnaire. Analyses
were restricted to eligible patient groups. For ex-
ample, data on provision of Pap smears are pre-
sented only for female patients who were at least
13 years old. To improve the stability of the esti-
mates of sensitivity, specificity, and kappa, data
are presented only for services with at least 30 ob-
servations. A sample size of 30 was selected as a
lower bound for using the large sample normal
approximation to estimate confidence intervals
for proportions. With a sample size of 30, a two-
sided 95% confidence interval for a single propor-
tion would extend approximately 0.15% from the
observed proportion for expected proportions be-
tween 0.05 and 0.95.5¢

Results

Based on power calculations to test the main
hypotheses of the overall study, a sample size of
120 physicians had been targeted. Of the 531
physicians invited, 138 volunteered to partici-
pate. Table 1 describes characteristics of the
physicians, patients, practices, and outpatient
visits observed. Physicians were demographi-
cally similar to active practicing members of the
American Academy of Family Physicians
(AAFP) in age (AAFP mean = 45 years), percent-
age in rural locations (AAFP = 25%), and number
of patients seen per week (AAFP mean = 103).%
The study sample represented recent demo-
graphic trends in family physicians in that partici-
pating physicians were more likely to be female
(AAFP = 21%) and residency trained (AAFP =
73%). Patient characteristics were similar to char-
acteristics of patients coming to see family physi-
cians participating in the 1992 National Ambula-
tory Care Survey (NAMCS) in age (NAMCS = 38
years) and the percentage of females (NAMCS =
60%).° Patients in our study were slightly more
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TaBLE 1. Characteristics of the Sample
% or Mean + SD
Physician characteristics (n = 128)
Age 43 (7.6)
Sex (% female) 28
Marital status (% married) 88
Years in current practice 11 (7.8)
Type of practice (% solo) 22
Year graduated from medical school 1979 (7.6)
Family practice residency completed 89
(% yes)
Number of patients seen per week 104 (63)
Patient characteristics (n = 3,287)
Age 41 (24.2)
Sex (% female) 61
Marital status (% married) 54
Self-reported ethnicity (% white) 87
Self-reported education level (%)
Some high school 30
High school graduate 28
Some college or associate degree 23
College graduate 19
5-item self-reported health status 3.8(0.8)
(1 = poor, 5 = excellent)
Years as a member of the observed
practice
1st visit (%) 8
<1 (%) 13
1-3 (%) 27
4-6 (%) 20
7-10 (%) 12
10+ (%) 21
Insurance type (%)
Managed care 36
Indemnity (fee for service) 20
Medicaid 7
Medicare 23
Other 7
None 7
Visit characteristics (n = 4454)
Major reason for visit (%)
Acute illness 58
Chronic illness 23
Well care 12
Other 7
Length of visit (min) 10 (5.8)
Practice characteristics (n = 84)
Type of practice (%)
Single specialty group 53
Solo 30
Multiple specialty group 8
Residency training practice 6
Health maintenance organization 2
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likely to have a managed care type of insurance
(NAMCS = 21%). Our directly observed length of
visit was shorter (10 minutes versus 15 minutes)
than reported by physicians in the NAMCS. This
most likely represents physicians in the NAMCS
reporting patient visit-related time not spent in
direct patient contact.

Of 4,994 patients seen by their family physi-
cians during the two observation days with each
physician, 4,454, or 89%, agreed to have their vis-
its observed. Patients who declined to participate
were estimated by the research nurses to be
slightly older (mean estimated age of refusers =
45 years versus 41 years for participants, P = 0.01).
A similar percentage of refusers were female (60%
versus 62%, P = 0.42) and white (87% for both re-
fusers and participants, P = 0.79). Among the 37%
of patients who gave a reason for not participat-
ing, the most common reasons were privacy (13%
of total of all refusers), a “personal”reason for the
visit (8%), gynecologic examination (5%), feeling
too sick (2%), and being a new patient and not yet
comfortable with the doctor (2%). In addition, 11
patients (2% of nonparticipants) were not en-
rolled because they were minors who did not
have a parent or guardian present to give consent,
and four patients (1% of nonparticipants) were
not enrolled because language barriers inhibited
informed consent.

Twelve participating physicians provided addi-
tional information on their patients who declined to
participate. This subsample of 54 patients was older
than participating patients (P < 0.001), but similar in
sex, race, and number of years as a patient. The phy-
sician attribution of the patients’reason for nonpar-
ticipation revealed patient concerns about privacy as
the most common reason (39%), followed by anxi-
ety (11%), embarrassment (7%), gynecologic reason
for visit (7%), and shyness (6%).

Medical records were available for review for
4,432 (99.5%) of the 4,454 observed visits. Patient
exit questionnaires were returned by 3,283 pa-
tients, for a 74% response rate. Patients who re-
turned questionnaires were more likely than non-
returners to be older, female, white, married, and
to have a greater number of chronic illnesses and
a longer relationship with the practice (all P <
0.01). Smokers and patients being seen for an
acute illness were less likely to return exit ques-
tionnaires (P < 0.01).

Table 2 shows the interrater reliability for the
eight research nurses’ measurement of various
services during direct observation of training
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videotapes of patient visits and for medical record
review. The kappa values were generally in the
high range, but were lower for services that were
not overt to an observer or for which considerable
amounts of research nurse judgment was in-
volved.> For example, interrater reliability was
high for all physical examination items and for
most laboratory testing and counseling items. In-
terrater reliability was moderate, however, for di-
rect observation of physician ordering of a chem-
istry panel, which might not have been explicitly
stated by the physician during the visit, and for
the research nurses’judgment of whether family
or social history was obtained. Interrater reliabili-
ties were lower but still acceptable for the nurses’
rating of the extent of history taking, extent of
physical examination, and complexity of decision
making by the physician. The concordance of
nurses’ assessment as to whether a service was
performed because of symptoms or illness was
very high, with the exception of attributions about
the reason for taking a family or social history,
which required more judgment.

The concordance between medical record re-
view and direct observation is shown in Table 3.
The concordance between patient exit question-
naire and direct observation is depicted in Table 4.
The degree of concordance varied based on the
specific medical service. For most services, the
specificity was high for both the medical record
and the patient exit questionnaire, in part because
most services rarely are performed during an indi-
vidual visit.

The sensitivity of the medical record was low
for ascertaining whether health habit counseling
was performed, with the highest sensitivities be-
ing for performance of alcohol and tobacco histo-
ries and discussion of estrogen replacement ther-
apy or contraception. The sensitivity of the
medical record was high for most physical exami-
nation items and moderate to high for most labo-
ratory testing and immunization items. The sensi-
tivity of the medical record for documentation of
any referrals was only 58% and was even lower
for referrals to nonphysicians. The nurses’judg-
ment of the reason for visit from the medical re-
cord was moderately highly concordant with the
reason for visit as judged by direct observation for
the major categories of acute illness, chronic ill-
ness, and well care.

The patient exit questionnaire (Table 4) showed
moderate to high sensitivity for most health habit
counseling items. The sensitivity of patient report
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TABLE2. Interrater Reliability (Among Eight Research Nurses)

Direct Observation =~ Number of Chart Audit Number of
(128 observations ~ Videotapes on (152 reviews of Charts on
on 16 videotaped =~ Which Service 19 medical ~ Which Service

patient visits) Was Observed records) Was Recorded
Health habit counseling
Exercise advice 0.70 5 1.00
Smoking cessation 0.77 7 — 0
Other diet counseling 0.65 3 0.53
Physical examination
Lung 1.00 9 1.00 6
Abdomen 1.00 6 0.97 6
Height/length 1.00 4 1.00 3
Weight 1.00 4 0.91 14
Blood pressure 1.00 5 1.00 1
Head/neck 0.85 12 091 9
Heart 0.85 8 0.92 4
Extremities 0.81 7 0.88 6
Skin examination 0.76 4 0.92 4
Back 0.75 3 1.00 1
Neurological examination 0.74 5 1.00 9
Rectum — 0 0.92 2
Bimanual pelvic examination —_ 0 0.71 2
Lab testing
Urinalysis 1.00 2 — 0
Blood glucose 0.85 1 1.00 3
Cholesterol 0.79 2 1.00 1
EKG — 0 1.00 2
Hematocrit/hemoglobin — 0 1.00 2
History taking
Tobacco history 0.83 5 — 0
Family history 0.41 4 1.00
Social history 0.39 13 0.65 8
Patient demographic information
Sex 1.00 15 0.93 17
Marital status NA 0.96 12
Race
Hispanic 1.00
Black 0.89 5
White 0.82 9 NA
(Continues)
of having been advised about exercise, birth con- ~ some physical examination and screening items
trol, dental health, passive tobacco exposure, and  that would be overt and memorable for a patient,
accident prevention was less than 50%. The sensi- such as breast and pelvic examinations and Pap

tivity of the patient questionnaire was high for =~ smears. An exception was the low rate of report-
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TaBLE2. (Continued)
Direct Observation ~ Number of Chart Audit Number of
(128 observations ~ Videotapes on (152 reviews of Charts on
on 16 videotaped =~ Which Service 19 medical Which Service
patient visits) Was Observed records) Was Recorded
General information: chart
Previous myocardial infarction or stroke 1.00 17
Diabetes 1.00 18
Years with practice 1.00 4
Smoker 0.85 17
Number of nurses visits in last year 0.83 18
Drugs prescribed 0.82 18
Centralized database used on chart 0.78 18
Old records present on chart 0.68 18
Diagnosis of depression 0.67 18
Thickness of chart (cm) 0.64 18
Legibility 0.62 18
Number of physician visits in last year 0.62 6
Prevention flow sheet on chart 0.50 18
Other flow sheet on chart 0.57 18
General information: direct observation
Other family present during visit 0.93 10
Problem of other family members discussed 0.65 2
Referral information
Nonphysician out of office 0.78 15 0.41 18
Nonphysician in-office 0.72 15 0.85 18
Another physician 0.57 16 0.80 18
Any referral 0.76 15 0.90 18
Reason for visit 0.81 15 0.85 18
Category of service 0.88 15 0.97 18
Extent of history* NA 0.34 9
Complexity of medical decision* NA 0.39 17
Extent of examination* NA 043 18
Nature of presenting problem* NA 0.42 18
CPT codes
New patient 1.00 2 0.25 6
Established patient 0.79 14 0.36 17
(Continues)

ing of testicular examination by male patients, for
which similar findings were reported by Brown
and Adams.* The sensitivity of patient report for
less overt or memorable examination items, such
as back, skin, or head and neck examination was
lower. Some tests, such as electrocardiograms and
urinalysis, were reported with moderate sensitiv-
ity, whereas patient report was quite insensitive to

physician ordering of a hematocrit or hemoglobin
tests. Inmunizations were reported with a vari-
able sensitivity, depending on the particular im-
munization. Patient report of referral to another
physician was moderately sensitive, but the sensi-
tivity of report of referral to nonphysicians was
low. The concordance was only moderate between
the patients’reported reason for visit and the rea-
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(Continued)

Judgment on Whether or Not a Service Direct Observation Number of Videotapes
Was Performed Because of Symptoms or (128 observations on 16 on Which Service
Tllness (service) taped patient visits) (kappa) Was Observed
Heart examination 1.00 8
Smoking cessation 1.00 7
Urinalysis 1.00 2

Diet advice 1.00 3

Back examination 0.73 3
Extremity examination 0.73 7
Neurological examination 0.69 5
Head/neck examination 0.69 12

Lung examination 0.68 9
Abdomen 0.67 6

Skin examination 0.65 3
Exercise advice 0.52 4

Family history 0.31 3

Social history 0.17 13

NA, not applicable.

*Research nurse assessment of components of the visit that led to the assignment of a Current Procedures Tech-

nology (CPT) Code for visit.44

son for visit that was overt and recorded by the re-
search nurse.

Discussion

This description of the methods of the Direct
Observation of Primary Care Practice Study
demonstrates the feasibility of carrying out a
large multimethod observational study in busy
nonacademic practice sites. The physician sam-
ple represented recent demographic trends to-
ward increasing numbers of female and resi-
dency-trained practitioners. The patient sample
was highly representative of patients seeing fam-
ily physicians, although questionnaire responders
showed similar selection factors to other survey
research. The measurement of important variables
from multiple vantage points is important for
studies of variables for which there is no clear
gold standard. In addition, the concurrent use of
both quantitative and qualitative methods allows
simultaneous testing of a priori hypotheses and
generation of new hypotheses.3¢

Before this study, measurement of the content
of the ambulatory care visit rarely had been com-
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pared to direct observation. Direct observation is
expensive and potentially intrusive, but provides
a gold standard for assessing the validity of more
easily performed nonobservational methods such
as medical record review and patient exit ques-
tionnaire. This study directly observed 4,454 pa-
tient visits to 138 physicians, providing a solid ba-
sis for making judgments about the validity and
reliability of nonobservational methods.

Some areas of service delivery were measured
validly by both medical record review and self-report
compared to direct observation. These include Pap
smears, breast, pelvic and rectal examinations, and
influenza immunization. Our findings are consis-
tent with those of Montafio and Phillips,”® who
found a high degree of correlation between rates of
cancer preventive service delivery measured by
medical record review and patient survey. For these
services, researchers can confidently choose either
method of measurement, making the decision on
the basis of other factors, such as ease of access to
data from each source.

Delivery of some services were more sensitively
ascertained by medical record review, including
most physical examination items, laboratory tests,
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TaBLE 3. Concordance of Medical Record Review With Direct Observation

Service (sex/age group eligible) n Eligible n Performed  Sensitivity (%) Specificity (%) Kappa

Counseling services
Alcohol history (213) 3,700 350 57 96 0.54
Tobacco history (>13) 3,700 371 53 88 0.33
Estrogen prescription (F 2 18) 2,230 101 49 98 0.49
Contraception (213) 3,700 187 47 99 0.54
Drug abuse history (213) 3,700 100 45 98 0.40
Aspirin for myocardial infarction 3,475 81 44 99 0.46

prophylaxis (18)
Seat belt use 4,432 47 43 99 0.30
Smoking cessation 4,432 242 41 99 0.52
Exercise 4,432 858 38 96 0.41
Social history 4,432 2825 36 83 0.16
Alcohol counseling (>13) 3,700 58 33 100 0.39
Estrogen discussion (F 2 18) 2,230 126 31 100 0.43
Back Pain prevention (13) 3,700 62 29 100 0.38
Family history 4,432 1080 28 96 0.29
Other sexually transmitted disease 3,700 40 28 100 0.34
prevention (213)

Diet advice 4,432 525 27 96 0.28
Breast self-examination (F > 18) 2,231 150 27 100 0.39
Accident prevention 4,432 55 27 100 0.34
Diet advice about sodium 4,432 111 25 100 0.36
Dental health 4,432 121 25 100 0.34
Diet advice about cholesterol/fat 4,432 258 24 99 0.32
Diet advice about calories 4,432 218 23 99 0.28
Distribution of educational materials 4,432 236 19 99 0.25
Other injury prevention 4,432 49 16 100 0.23
Passive tabacco exposure 4,432 56 13 100 0.20
Avoidance of sun exposure 4,432 34 12 100 0.20
Diet advice about calcium 4,432 37 8 100 0.12

Physical examination
Bimanual pelvic (F > 13) 2,367 226 90 99 0.89
Lung examination 4,432 2538 86 87 0.72
Breast examination (F 2 13) 2,367 260 86 99 0.87
Head/neck examination 4,432 2627 81 87 0.67
Rectal examination 4,432 236 78 99 0.80
Abdominal examination 4,432 1274 77 91 0.68
Heart examination 4,432 2160 76 86 0.62
Gonorrhea culture (F 2 13) 2,367 38 76 100 0.79
Extremity examination 4,432 1579 70 89 0.59
Chlamydia culture (F > 13) 2,367 40 68 100 0.73
Testicular examination (M) 1,699 173 67 98 0.68
Neurological examination 4,432 566 64 93 0.54
Skin examination 4,432 803 61 89 0.48
Back examination 4,432 685 49 96 0.50

(Continues)
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TABLE 3. (Continued)
Service (sex/age group eligible) n Eligible n Performed  Sensitivity (%) Specificity (%) Kappa
Screening services
PAP test (F>13) 2,367 205 90 99 0.89
In office fecal occult blood test (>18) 3,475 114 70 99 0.67
Home fecal occult blood test (218) 3,475 94 67 99 0.64
Sigmoidoscopy (=18) 3475 34 65 99 0.57
Mammogram (F = 18) 2,231 134 62 99 0.68
Lab tests
EKG 4,432 119 92 99 0.84
TB skin test 4,432 67 82 100 0.81
Chest x-ray 4,432 99 81 99 0.77
Urinalysis 4,432 233 80 94 0.53
Prostate specific antigen (M 2 18) 1,235 41 78 98 0.61
Hemotrocrit/hemoglobin 4,432 309 76 95 0.59
Thyroid tests 4,432 165 73 97 0.60
Chemistry panel 4,432 365 72 9% 0.63
Glucose test 4,432 322 67 93 0.49
Cholesterol 4,432 288 64 96 0.55
Adult immunization
Flu shot 4,432 115 83 99 0.78
Tetanus booster 4,432 62 81 100 0.79
Hepatitis B vaccine 4,432 35 80 100 0.78
Children < 12 yr of age only
Polio immunization 713 55 86 99 0.86
DPT immunization 713 65 86 98 0.83
HIB immunization 713 60 85 99 0.85
Genital examination 713 139 68 96 0.69
Breast feeding advice 713 30 67 99 0.75
Nutrient intake dietary advice 713 184 54 95 0.54
Eye examination 713 47 37 98 0.38
MMR immunization 713 47 30 99 0.41
Referral
Another physician 4,276 327 61 98 0.62
Nonphysician out-of-office 4,238 104 31 99 0.35
Nonphysician in-office 4,276 69 25 100 0.32
Any 4,454 455 58 97 0.60
Reason for visit
Prenatal 4,432 47 92 99 0.92
Acute visit (initial and follow-up) 4,454 2582 83 81 0.63
Well visit 4,454 536 81 98 0.79
Chronic disease (routine and flare-up) 4,454 1040 68 87 0.54
Chronic problem, routine 4,432 784 67 92 0.57
Counseling/advice visit 4,432 61 33 99 0.33
Other reason for visit 4,432 96 29 99 0.35
Administrative purposes 4,432 43 23 99 0.26

n Eligible, number of patients eligible for this service by the age and gender criteria in parentheses; n Performed,
number of times this service was performed during visits to eligible patients, assessed by direct observation.
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TABLE4. Concordance of Patient Exit Questionnaire With Direct Observation

Service(sex/age group eligible) n Eligible n Performed  Sensitivity (%) Specificity (%) Kappa
Counseling services
Breast self-examination (F > 18) 1,734 119 83 97 0.74
Smoking cessation 3,283 155 72 96 0.53
Seat belt use 3,283 32 72 98 0.34
Alcohol counseling (213) 2,813 38 63 97 0.31
Diet 3,283 157 58 87 0.22
Back pain prevention (>13) 2,813 44 57 97 0.32
Estrogen discussion (F > 18) 1,734 111 52 97 0.51
Aspirin for myocardial infarction 2,670 64 47 98 0.37
prophylaxis (218)
Educational materials given 3,282 166 47 96 0.39
Exercise 3,283 678 42 94 0.42
Contraception 2,813 142 39 99 0.48
Birth control 2,813 133 38 99 0.49
Dental health 3,283 86 37 99 0.43
Family history 3,282 776 33 93 0.30
Passive tobacco exposure 3,283 34 27 97 0.12
Accident prevention 3,283 44 25 99 0.21
Physical examination
Breast examination (F > 13) 1,820 215 87 99 0.86
Bimanual pelvic examination 1,820 172 83 98 0.80
Pelvic examination 1,820 172 83 98 0.80
Rectal examination 3,283 194 82 98 0.74
Heart or lung 3,283 2,024 75 88 0.60
Abdominal examination 3,283 943 64 93 0.60
Back examination 3,283 531 47 93 0.42
Testicular examination (M) 1,222 124 46 99 0.54
Extremity examination 3,283 1,216 45 93 0.41
Skin examination 3,283 617 40 95 0.40
Head/neck examination 3,283 1,944 40 93 0.29
Screening services
PAP (F2>13) 1,820 159 89 98 0.86
In office fecal occult blood test (218) 2,670 95 50 98 0.44
Home fecal occult blood test (>18) 2,670 86 47 98 0.46
Mammogram (F > 18) 1,734 115 17 99 0.25

and immunizations. Thus, medical record review
is preferable to patient questionnaire for variables
for which there are limitations in patient under-
standing or knowledge of what the physician did
during the encounter. Efforts to improve the accu-
racy of medical record charting, particularly better
recording of health habit counseling, would in-

(Continues)

crease the utility of the medical record for re-
search and for providing quality patient care.

For other areas of service delivery, patient re-
port is a more valid measure than medical record
review. Most health habit counseling is poorly
documented in the medical record, but is reliably
reported by the patient. Others also have found
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TaBLE4. (Continued)

Service(sex/age group eligible) n Eligible n Performed  Sensitivity (%) Specificity (%) Kappa
Lab tests

EKG 3,283 92 74 99 0.67

Urinalysis 3,283 169 74 94 0.48

Prostate specific antigen (M 2 18) 929 35 60 95 0.40

Chest x-ray 3,283 75 55 99 0.55

Cholesterol 3,283 227 53 95 0.44

Glucose test 3,283 248 43 94 0.35

Thyroid function tests 3,283 133 41 98 0.43

Hematocrit/hemoglobin 3,283 233 28 97 0.28
Adult immunization

Flu shot 3,283 98 85 98 0.64

Tetanus booster 3,283 50 74 99 0.67
For children <12 yr of age only

Polio immunization 452 32 81 98 0.77

Diphtheria pertussis tetanus 452 40 75 98 0.74

immunization

Genital examination 452 85 68 97 0.70

Hemophilus influenza B immunization 452 39 49 99 0.60
Referral

Another physician 2,918 226 72 96 0.62

Nonphysician out-of-office 2,860 70 36 96 0.21

Nonphysician in-office 2,908 35 34 85 0.03

Any 2,908 455 50 86 0.28
Reason for visit

Chronic illness 1,776 999 51 91 0.40

Acute illness 1,776 447 76 64 0.31

Well visit 1,776 235 57 94 0.52

Other reason for visit 1,776 82 56 83 0.16

n Eligible, number of patients eligible for this service by the age and gender criteria in parentheses; n Performed,
number of times this service was performed during visits to eligible patients, assessed by direct observation.

that the medical record typically severely under-
reports the provision of patient counseling about
health habits.?” Among samples with predomi-
nantly minority patients, receipt of mammogra-
phy and Pap smears were significantly overre-
ported by patients.>%32 1t is likely that
socioeconomic and cultural factors may affect the
accuracy of patient report of receipt of medical
services. One telephone survey of women who re-
ceived a mammogram at a mobile van found an
82% accuracy rate for patient report of having had
a mammogram within the past year.® The accu-
racy of patient recall declined with the duration of
time since having had the procedure. The findings
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of our patient exit questionnaire, which was com-
pleted shortly after the end of the visit, may not
extend to patient surveys conducted much longer
after the patient visit.

Some items were poorly measured by both
medical record review and patient exit question-
naire. Thus, for items such as physician counsel-
ing about passive tobacco exposure or accident
prevention, more in-depth questioning of pa-
tients may be necessary than was provided by our
single-item questions about whether or not the
physician provided this advice to the patient dur-
ing the observed visit. Although both the medical
record and the patient questionnaire were moder-
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ately accurate for measuring if a referral was made
to a physician, both measurement methods
showed poor sensitivity for referrals to nonphysi-
cians. Direct observation or other methods are
necessary to accurately measure this variable.

These data provide insights into the best
nonobservational method for measuring various
aspects of the content of the ambulatory patient
visit. This information will be useful for readers of
the medical literature in understanding pre-
viously published work by calling into question
studies that draw conclusions based on measure-
ment methods that our study has shown to be in-
sensitive to the delivery of particular services. In
addition, Tables 3 and 4 will be useful for quality
managers and for researchers who need to choose
the best nonobservational method for measuring
the delivery of particular medical services.

For example, in part because of incentives in-
volved in managed care, physicians and health care
plans are increasingly subject to performance and
quality assessment.®! “Physician profiles are already
being used in decisions about hiring, firing, disci-
plining, and paying physicians.”® Because of limita-
tions in the scope of claims data, patient surveys and
medical record reviews increasingly are being used
to create these profiles despite the lack of validity
data on these surrogate measures of the actual de-
livery of services to patients.#69101662 Our data vali-
date some of the decisions made by the National
Committee on Quality Assurance (NCQA) in
choosing measures for their revised HEDIS 3.0 per-
formance measures.®? For example, because of the
higher sensitivity of the patient questionnaire com-
pared with medical record review for ascertaining
delivery of smoking cessation advice, patient survey
is the appropriate choice for measuring delivery of
this preventive service. The data also showed that al-
though medical record review is accurate for ascer-
taining delivery of influenza vaccine to patients, the
patient questionnaire was nearly as sensitive and
specific. Thus, the patient survey could be used to
measure this, potentially with considerable cost sav-
ings. As the National Committee on Quality Assur-
ance and others move to expand the scope of meas-
urement of quality of care, the data in this report will
be useful in choosing the most appropriate measure
for different services.
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