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Abstract—Proxy respondents were interviewed for 96 decedents in an occupational
cohort. A second respondent was interviewed for 59 decedents. Medical records were
reviewed to validate questionnaire information. The percentage of respondents who
answered “don’t know” (non-response) to questions about medical condition ranged
from 5% (cancer and heart disease) to 17% (ulcers). Non-response rates were lowest
among spouses, intermediate among children, parents, and siblings, and highest among
other relatives and friends. Among 41-55 pairs, depending on the condition, agreement
between paired respondents was excellent (x > 0.75) for ulcers, cancer, diabetes, and
lung disease. A higher percentage of medical records was obtained for decedents with
spouse respondents and for decedents with more recent dates of death. Sixty percent or
more of the medical records were obtained for patients with cancer (n = 30), heart
disease (n = 26), stroke (n =9), and liver disease (n = 10). The positive predictive value
of the proxy respondent information for these conditions was 93, 81, 78, and 60%,
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respectively.

Epidemiologic methods

INTRODUCTION

Proxy respondents are often used in epidemio-
logic studies involving decedent cases with
rapidly fatal diseases and elderly subjects inca-
pable of providing information about them-
selves. There are several reports on the quality
of proxy respondent information about demo-
graphic characteristics, personal habits, and oc-
cupational history [1-10]. Comparatively fewer
reports on the quality of medical history infor-
mation are available [4, 11-14]. The extant stud-
ies examined proxy respondent information for
living index cases only [4, 11, 12] or were limited
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Medical records

Proxy respondents  Agreement

to evaluating proxy respondent information
about cancer [13, 14]. The present study of
proxy respondents for deceased members of a
worker cohort provides new information about
the use of proxy respondents to obtain infor-
mation about a variety of medical conditions
among deceased study subjects. Our primary
objective was to determine whether different
types of proxy respondents can provide accurate
information about medical conditions.

METHODS

Study population

A cohort of 586 workers with at least 1 day
of employment after 1955 in one of two similar
chemical manufacturing facilities in New Jersey
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and Missouri was identified for study [15]. In a
cross-sectional study of living cohort members,
a wide range of health effects potentially related
to occupational exposures was examined. Proxy
respondents for the 147 workers known to be
deceased at the start of the cross-sectional study
form the population for the analysis reported
here. (Determination of vital status was com-
plete for 93% of the cohort.) Ninety-seven
percent of the decedents were male. Their me-
dian age at death was 56 years.

The potential first proxy respondent was
identified from the death certificate. When the
first respondent was deceased or lost to follow-
up, funeral directors were contacted and news-
paper obituaries were searched for names of
other family members or friends. When more
than one potential first respondent was ident-
ified, the priority order for contact was spouse,
offspring and siblings, other relatives, and
friends. Motor vehicle license records in New
Jersey and Missouri, postal records, and city
directories were searched for current addresses.

The identity of a potential second proxy
respondent was requested during the first re-
spondent interview. The interviewer explained
that it was important to collect information
from two people and asked for the name of
another person who knew the decedent well.

Data collection

Proxy respondent data were collected from
January 1989 through December 1989. Letters
were sent to potential respondents to explain the
study and alert them to our pending ’phone
calls. When subjects could not be contacted by
’phone after the first mailing, two subsequent
mailings were conducted, each separated by at
least eight attempts to establish contact by
’phone. The third letter was sent by certified
mail.

One of two trained interviewers administered
a standardized questionnaire to study partici-
pants. The questionnaire was administered by
telephone. All respondents spoke English. Inter-
view topics included the decedent’s demo-
graphic characteristics, employment history,
personal habits, and medical history. The medi-
cal history included heart disease, high blood
pressure, liver disease, lung disease, stroke, can-
cer, diabetes, and ulcers (Table 1).

The interviewers also requested medical
records from physicians, clinics, and hospitals
for all occurrences of the eight conditions re-
ported by respondents. Medical records were
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also requested for the last known hospitaliz-
ation for any conditions identified on the
death certificate. A letter sent to medical
care providers requested the complete medical
record for the decedent whose name, dates of
birth and death, social security number, and
approximate dates of medical tretament were
provided. Follow-up ’phone calls were made
when records were not received to determine
availability.

Trained abstractors reviewed medical records
to confirm the diagnosis reported by the respon-
dents. Abstractors recorded occurrences of any
of the conditions of interest mentioned in the
medical record.

Data analysis

The ability of respondents to provide infor-
mation was evaluated by computing rates of
non-response to questions about each medical
condition. An answer of “don’t know” to any
question was considered a non-response. For
decedents with two proxy respondents, agree-
ment between respondents was measured by the
kappa statistic [16]. Kappa values greater than
0.75 are considered excellent agreement,
0.40-0.75 good agreement, and less than 0.40
poor agreement [16]. For each medical con-
dition, analysis of agreement included only pairs
for which both respondents answered “yes” or
“no”.

The extent to which medical records sup-
ported the positive report of a medical condition
was assessed using only information obtained
from the first respondent. The positive predic-
tive value (PPV) was defined as the proportion
of confirmed cases among those for whom
medical records were retrieved. Decedents with
more than one condition were counted as a case
for each reported condition.

Table 1. Questions used to obtain medical history infor-
mation from proxy respondents for deceased study subjects*

1. Was (deceased) ever told by a doctor that he had
(condition)?

2. What kind of (condition) did the doctor say it was?t

3. In what year did a doctor first diagnose (condition)?

4. Can you tell me the name and address of the doctor
who diagnosed (condition)?

5. Was he ever hospitalized overnight for (condition)?

6. Can you tell me when and where he was hospitalized?

*The medical history covered heart disease, high blood
pressure, liver disease, lung disease, stroke, cancer, dia-
betes, and ulcers.

tThis question was asked only for heart disease, liver
disease, lung disease, and cancer.
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Table 2. Non-response rates for medical condition questions by type of proxy

respondent*
Child/
Spouse Parent Sibling Other Total
n=50 (@=61) @n=31) @=13) (=155
No. % No. % No. % No. % No. %
Cancer 0 0 4 7 { 3 2 15 7 S
Heart disease 0 0 8§ 13 1 3 2 15 7 5
Diabetes 0 0 3 5 3 10 6 46 12 8
Stroke 0 0 8§ 13 0 0 4 31 12 8
Lung disease I 2 7 11 I 3 3 23 12 8
Liver disease 1 2 9 15 3 0 3 23 16 10
High blood pressure 3 6 13 21 4 13 4 31 24 15
Ulcers 6 12 9 15 7 23 4 31 2 17

*For each condition and respondent type, the non-response rate is the number of
respondents who answered “Don’t know” /number of respondents; includes both

first and second respondents.

RESULTS

We contacted potential first respondents for
124 (84%) of the 147 decedents. Of those con-
tacted, 96 (77%) participated in the study.
During the interview, the first respondents
identified 73 potential second respondents (50%
of the 147 decedents). Fifty-nine of these 73
individuals (81%) participated in the study.
Among decedents for whom a proxy was inter-
viewed, 60% of the proxies were listed as the
informant on the death certificate.

Decedents with and without a proxy did not
differ by gender or age, or by causes of death
other than cancer and chronic lung disease.
Based on underlying and contributory cause of
death information on the death certificate, dece-
dents for whom we interviewed a proxy respon-
dent were more likely to have cancer and less
likely to have chronic lung disease than dece-
dents for whom we did not interview a proxy.

The 96 first respondents included 44 spouses
(46%), 34 children and parents (35%), 14 sib-
lings (15%), and 4 other relatives and friends
(4%). The 59 second respondents included 6
spouses (10%), 27 children and parents (46%),
17 siblings (28%), and 9 other relatives and
friends (15%). The median time between death
and interview for all respondents was 12 years.
As the time since death increased, the type of
proxy respondent changed. For decedents with
a more recent date of death, the respondent was
more likely to be a child or sibling than a
spouse. Sixty-six percent of respondents were
female. The median length of time for which
respondents had known the decedents was 41
years.

The ability of proxy respondents to provide
information depended on their relationship to
the decedent and to the level of detail requested.

Non-response rates for all respondents com-
bined ranged from 5% for cancer and heart
disease to 17% for ulcers (Table 2). For each
medical condition, the rate of non-response was
lowest among spouses, intermediate among chil-
dren, parents, and siblings, and highest among
other relatives and friends (Table 2). Spouses
had the lowest non-response rates for questions
about the type of heart and liver disease (8% of
24 and 0% of 9 respondents, respectively).
Children and parents had the lowest non-
response rates for questions about the type of
cancer and lung disease (4% of 23 and 7% of 14
respondents, respectively). There was no con-
sistent relationship between the time since death
and the rate of non-response.

The agreement between two different proxy
respondents for the same decedent varied by
condition. Table 3 shows the kappa values for
pairs in which neither respondent answered
“don’t know”. Excellent agreement (x > 0.75)
was obtained for ulcers, cancer, and diabetes.
Good agreement (0.40 £ x < 0.75) was obtained

Table 3. Agreement between two proxy respondents about
the occurrence of medical conditions in deceased study

subjects
No. pairs* Kappa
Ulcers 41 0.91
Cancer 55 0.89
Diabetes 49 0.84
Lung disease 49 0.77
Heart disease 53 0.58
Stroke 49 0.55
Liver disease 47 0.45
High blood pressure 42 047

*For each condition, this column shows the number of pairs
for which both respondents answered “yes” or “no”.
Pairs in which one or both of the respondents answered
“don’t know™ were excluded from the kappa calcu-
lations.
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Table 4. Relationship between time since death and success in retrieving medical
records for medical conditions reported by proxy respondents*

Obtained record

Did not obtain record

N Meant (SD) N Mean (SD)
Cancer 22 10.2 (7.2) 13 15.9 (CA)
Heart disease 21 8.6 (5.5) 19 12.5 9.0)
Stroke 8 9.8 (7.0) 4 12.6 (12.6)
Ulcers 8 7.1 (5.5) 9 11.9 (7.0)
High blood pressure 7 10.1 9.8) 22 8.9 a.mn
Liver disease 6 4.6 6.2) 9 11.1 9.6)
Lung disease 4 47 3.6) 13 11.6 9.6)
Diabetes 4 7.0 (11.9) 7 38 (2.8)
Any condition 29 16.0 (8.6) 55 9.4 (6.7)

*Includes only data from the first respondent when there were two respondents.
$Number of years between death and proxy respondent interview.

ir <0.05.

for heart disease, high blood pressure, stroke,
and liver disease.

Our ability to obtain medical records de-
pended on both the proxy respondent and on
the provider. Respondents knew the name of the
diagnosing physician for 117 (43%) of 270
reported conditions and the name of the hospi-
tal for 193 (89%) of 217 reported hospitaliz-
ations. Recall of physician name was greatest
for spouses (60% of reported conditions),
intermediate for children and parents (40%),
and other relatives and friends (36%), and
lowest for siblings (18%). The pattern was
similar for recall of hospital name, except that
sibling recall equalied that of other relatives and
friends. Two hundred and fifty-two unique
medical providers were identified. Medical
records were obtained from 126 (50%) of these
providers. The remaining records were not re-
trieved due to our inability to locate the
provider (15%), the provider’s inability to
locate the records (31%), and the provider’s
refusal to participate (4%).

Success in obtaining medical records de-
pended on the number of years since death, the
relationship between the proxy respondent and
the decedent, and the type of medical condition.
For all conditions except diabetes and high
blood pressure, the mean time since death was
shorter for decedents whose records were ob-
tained than for decedents whose records were
not obtained (Table 4). The proportion of medi-
cal records obtained for decedents with spouse
respondents was greater than that obtained for
decedents with other types of respondents for all
medical conditions except diabetes and lung
disease (Table 5). Overall, medical record re-
trieval rates ranged from a low of 24% for high
blood pressure cases to a high of 86% for cancer
cases (Table 5).

Sixty percent or more of the medical records
were retrieved for four conditions: cancer, heart
disease, stroke, and liver disease. The PPV of
the proxy respondent information for these
conditions was 93, 81, 78, and 60%, respect-
ively. For cancer and heart disease, there were
no differences between the PPV of spouses and
other respondents. Small numbers prectuded
analysis by type of respondent for the other
conditions.

DISCUSSION

This study examined the extent to which
different types of proxy respondents can provide
accurate information about the medical history
of deceased individuals in epidemiologic studies.
Despite intensive efforts to locate proxy respon-
dents, we were successful in obtaining interview
data for only two-thirds of the deceased study
subjects. Other studies similar to ours that have
sought proxy respondents for deceased study
subjects have reported obtaining proxy inter-
views for 59% [14] and 70% [17] of decedents.
It is conceivable that our ability to locate and
interview a proxy respondent was influenced by

Table 5. Proportion of medical records obtained by type of
respondent and medical condition*

Spouse Other
respondent  respondent Total

Stroke 80.0 (5)t 57.0 (7) 66.7 (12)
Cancer 84.6 (13) 50.0 (22) 62.9 (35)
Heart disease 60.9 (23) 412 (17 52.5 (40)
Liver disease 88.9 9) 16.7 (6) 60.0 (15)
Ulcers 55.6 (9) 37.5(8) 47.1 (17)
High blood

pressure 29.4 (17) 16.7 (12) 24.1 (29)
Diabetes 37.5 (8) 3333 26.4 (11)
Lung disease 222 9) 25.0 (8) 235 (17

*Includes only data from the first respondent when there
were two respondents.
+Number of records requested in parentheses.
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the closeness of their relationship to the dece-
dent. If those with a close relationship are more
knowledgeable about the decedent’s medical
history, then our findings may be biased
towards fewer non-responses, better aggreement
between paired respondents, and higher rates of
confirmation when comparing proxy infor-
mation with medical records.

Spouses in this study were better able to
provide information about a wider range of
medical conditions than were other types of
proxy respondents. Farrow and Samet [12] and
Pickle et al. {18] also had greater success in
obtaining most types of information from
spouses, although in the latter study siblings
more frequently provided answers to questions
about early life events than spouses. Magaziner
et al. [19] reported that siblings also answered
questions about items requiring judgments
about health and functional status more often
than spouses. It is difficult to judge whether
more information is better than less, if this
information comes from respondents who feel
compelled to guess or make up answers when
they really do not know. Obtaining a second,
independent source of information may clarify,
or further confuse, the picture.

Enterline and Capt [11] found that spouses
agreed with self-respondents for a wide range of
medical conditions. Rocca et al. [5] found that
for some medical conditions we examined in this
study (high blood pressure, heart disease,
stroke, lung disease, and ulcers) spouses agreed
more often with self-respondents than did other
types of proxy respondents [12]. In the present
study, respondents agreed most frequently with
each other about ulcers, cancer, diabetes, and
lung disease. For the two most frequently re-
ported conditions, cancer and heart disease,
agreement was excellent and good, respectively.
For the two least frequently reported con-
ditions, diabetes and stroke, agreement was
excellent and good, respectively. This pattern
does not suggest any relationship between
agreement and prevalence or severity of the
condition. These results, however, may have
been affected by the exclusion of a high percent-
age (approximately 30%) of respondent pairs in
which at least one of the pair answered *“don’t
know™ for the questions about high blood
pressure and ulcers.

We examined validity of proxy respondent
information by calculating the positive predic-
tive value. The predictive value for a positive
cancer history reported to us by the first proxy
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respondent compared to the medical record was
92.3%. This is consistent with the values of 95.0
and 94.2% calculated from data reported by
Love et al. [13] and Steenland and Schnorr [14],
respectively. The predictive value for other
chronic medical conditions was lower than that
for cancer. In a recent review [20], Harlow and
Linet noted that medical records confirmed
36-70% of self-reported chronic illness. In our
study, the success rate for retrieving medical
records and the accuracy of proxy respondent
reports was better for life-threatening con-
ditions, such as cancer, heart disease, stroke,
lung disease, and diabetes, than for conditions
perceived to be less disabling, such as high
blood pressure and ulcers.

Several sources of error potentially influence
our findings regarding validity of proxy infor-
mation. In a large percentage of cases, proxy
respondents were not able to identify a medical
provider for us to constact and, among those
providers who were identified and contacted,
41% did not furnish us with the requested
records. The records we obtained were more
likely to come from decedents who had died
within 10 years of the proxy interview or for
whom the proxy respondent was the spouse.
This is likely to result in overestimates of the
true positive predictive value. Another potential
problem arises from the quality of the medical
records themselves. When information recorded
in medical records differs from that obtained
from interviews, it is not possible to determine
which is more accurate or complete. When the
medical records are incomplete, but proxy re-
spondents provide accurate information, the
predictive value will be underestimated.

Our findings underscore some of the
difficulties in using proxy respondent infor-
mation and in comparing interview information
with medical records. When proxy respondents
are essential to a study, we suggest that investi-
gators examine several decedent—proxy respon-
dent relationships to determine who is the best
respondent, and seck a second, independent
source of information whenever possible. Ob-
taining this information from medical records,
however, may not be feasible for individuals
who died more than 10 years prior to the study.
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