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Abstract

Objectives—To examine the accuracy and validity of self report of hip replacement (HR) for
osteoarthritis.

Methods—We compared self-reported HR and the reason for surgery in elderly white women
aged > 65 years from the Study for Osteoporotic Fractures cohort to medical records and pelvis
radiographs. Women, followed up for an average of 8 years at the fifth clinic visit were asked
about any HRs since baseline.

Results—Among 7421 women attending the fifth clinic visit, 347 reported 387 HRs.
Radiographs and/or medical records were available for 316 self-reported HRs. Participants
accurately reported that HRs were for arthritis or fracture, with 94.5% and 97.2% of these self-
reported diagnoses, respectively, confirmed from medical records. However, 1 in 8 self-reported
HRs were not attributed by participants to either arthritis or a fracture; of these, medical records
indicated that 88% were for osteoarthritis. Overall, 302 (95.6%) of self-reported HRs were
confirmed as HRs (kappa for agreement with self-report = 0.95, 95% CI: 0.92-.96). Under-
reporting of HRs compared to HRs seen on radiographs was minimal (0.28%).

Conclusion—Elderly women accurately report HRs and whether the surgery is for arthritis or a
hip fracture, though a small number of HRs for arthritis are not attributed to this diagnosis by
women. Since hip osteoarthritis and hip fracture have very different determinants, epidemiologic
studies that use self-reported HR as an indicator for the presence of hip osteoarthritis or as an
outcome of hip osteoarthritis should verify the underlying cause by asking about reason for
surgery.

Self-report is an efficient method for obtaining information on medical diagnoses and
interventions in large clinical and epidemiological studies. The need to use such self-report
data is increasing along with the growing cost and difficulty of obtaining access to medical
records. Studies have shown that the accuracy of self-report health data varies substantially
by diagnosis and treatment [1-4], so validity needs to be documented for individual
conditions and procedures. Hip replacement (HR) is a common and expensive treatment for
end-stage hip osteoarthritis (OA) in older women. HR for hip OA ascertained from medical
records has been widely used to study risk factors and outcomes of hip OA in
epidemiological studies [5-7]. Because a high proportion of HR surgeries are for conditions
other than OA, including hip fracture [8,9] and bone necrosis [10], the validity of self-report
of HR for hip OA needs to be thoroughly examined. Yet we have found only one study that
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assessed the accuracy of HR. Liu et al examined the accuracy of self-reported primary HR
for any diagnosis in Scottish women aged 50 to 64 years, and found a greater than 99%
agreement with hospital admission records [11]. However, this study did not distinguish
between the different reasons for a HR, and hence the results cannot be generalized to HR
specifically for OA, particularly in elderly populations where treatment of hip fracture with
HR is common.

In this study we examined the accuracy of self-reports of HR during the previous 8 years,
reason for surgery, and side and date of surgery compared with medical records and pelvis
radiographs in a large cohort study of elderly women.

Materials and Methods

Subjects

Subjects were participants in the Study of Osteoporotic Fractures. Caucasian women 65
years or older were recruited from population based listings at four clinical centers in the
United States [12]. All women were community dwelling and able to walk without the
assistance of another person at the baseline examination. Women with bilateral hip
replacements were excluded from the original cohort.

Baseline and follow up assessments

Participants completed baseline and follow-up mailed questionnaires and clinic
examinations at 2 year intervals beginning in 1985. At the fifth clinic visit, an average of 8.3
years after the baseline visit, participants responded to a self-administered question asking
“Since you first visited the clinic, about 8 years ago, have you had hip replacement surgery
where part or all of your hip joint was replaced”. Those reporting a HR were asked whether
the right, left or both hips were replaced and the reason for a HR, with response options of
“arthritis”, “hip fracture” and “other”. Individuals were allowed to report more than one
reason for the HR on the questionnaire. Those not attending follow-up visits were asked to
complete the same self-administered questionnaires (SAQ). Similar questions about hip
replacement were asked at previous follow-up visits, but we analyzed only the report from
the fifth visit in order to assess the accuracy of long-term recall.

Covariates assessed at visit 5 include, age, self reported health status, self-reported history of
a physician diagnosis OA in any joint, self-reported hip pain on most days of the month,
body weight and height, cognitive function and physical disability. Cognitive function was
measured using the modified Mini-Mental State Examination (MMSE), with higher scores
on a scale of 0 to 30 representing better cognition [13]. An index of lower extremity function
was assessed with a five item questionnaire [14]. Body weight and height were measured,
and body mass index (BMI) was calculated as weight in kilograms divided by the square of
height in meters. Other data only available at the baseline visit included years of education.

Radiographs and medical records

Supine pelvis radiographs of the hip were obtained at baseline in all subjects and in those
who attended the fifth clinic visit, plus 461 subjects who did not come to the clinic but had a
pelvis film using portable equipment at their place of residence. During the reading of paired
baseline and follow-up radiographs for hip OA, the presence of a HR at baseline and new
(first) HRs during follow-up were recorded.

For women who reported having a HR during follow-up for “arthritis” or “other”, after
obtaining their consent, we requested medical records of the surgery, including a discharge
summary and operative report. As part of a separate set of procedures for fracture
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ascertainment and adjudication in SOF, information on fractures was collected every four
months when participants were requested to fill out postcards indicating if they had fractured
any bone. For all reported hip fractures, after obtaining participant’s consent we requested a
copy of the radiologist’s report and the preoperative radiograph, which were reviewed by a
radiologist to confirm the occurrence of a hip fracture [15].

Confirmation of HR

Self-reported HRs were verified using the available medical records and/or pelvis
radiographs. Self-report of a HR that occurred during follow-up was classified as
“confirmed” when the medical records and/or reading of the pelvis radiographs for OA were
available and identified a primary (first) HR that occurred during follow-up. A self-reported
HR was classified as a “false positive” when the surgical medical and/or reading of the
pelvis radiographs for OA were available and did not indicate that a HR had occurred during
follow-up. If the medical record and radiograph reading were in conflict on whether a HR
occurred, the pelvis radiographs were reviewed by an experienced rheumatologist (NEL)
whose interpretation was accepted.

A self-reported HR for which we had neither medical records of the surgery nor follow up
pelvis radiograph readings available was classified as an unconfirmed report. Hips with
evidence of a HR on the baseline radiograph were excluded from this study since we were
interested in self report of a first of HR since baseline.

Under-reporting of HR

We defined under-reporting of HR (false negatives) in those who reported no HR during
follow-up as evidence of a new HR during follow-up on the pelvis radiograph.

Ascertainment and classification of reason for HR

Analysis

The diagnosis associated with a confirmed HR was determined using the medical records
obtained for HR surgery and/or for the adjudication of a self-reported hip fracture. The
reason for a confirmed HR was classified as “OA” if the medical record was obtained and

stated that a HR was performed for “osteoarthritis”, “degenerative arthritis” or “degenerative
joint disease” of the hip and there was no mention of “osteonecrosis”, “hip fracture”, or a
“failed prosthesis”. The reason for a confirmed HR was classified as “other” when the
medical record indicated a diagnosis other than osteoarthritis or fracture. The reason for a
confirmed HR was classified as “hip fracture” when a) the medical record was obtained for a
reported HR and stated that the HR was for a hip fracture or b) the radiograph reading
identified a new HR and the fracture adjudication data indicated that a hip fracture had
occurred within one year prior to the self-reported date of a HR. One year or less criteria for
confirming HR for fracture was used since there were very few HRs that occurred more than
3 months after the hip fracture (N=7). If a hip fracture occurred more than one year before
the HR then the reason for HR was considered unknown. However, there were none of
these. When medical records of the surgery were not available and the HR was confirmed by
radiograph and there was no confirmed hip fracture, then the reason for HR was considered
unknown. Similarly if there was a confirmed hip fracture but no medical records or
radiographs to confirm the presence of HR, the reason for HR was considered unknown.

We analyzed accuracy of self-report of HR in women who completed the fifth clinic visit
SAQ. Hips were the unit of analysis for determining agreement between self-report and
medical records or radiographs. Hips with a HR on the baseline radiograph were excluded.
For self-reported HR that either had medical records or had radiograph data, we calculated
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the percent of reported HRs that were confirmed and the percent that were false positives.
This was done for all HRs combined and for each self-reported reason for surgery.
Unconfirmed reports of HR were not included in these calculations. The percent of false
negatives was calculated as the number of persons with confirmed HRs based on pelvis
radiograph readings but reported no HR divided by the total number of those who reported
no HR.

For confirmed HR, we determined the accuracy of the reported diagnosis of HR calculated
for each category assessed. Women who reported that a HR was for arthritis and “other”
reasons were counted as reporting HR for arthritis. Similarly women who reported HR for
both fracture and for “other” reasons were counted as reporting HR for fracture. Kappa
statistics were calculated for the agreement between self-reported HR and confirmed HR for
OA and fracture. In addition, we determined the accuracy of the side and date of the
reported operation among women who reported a HR accurately. The accuracy of the
reported side of HR was defined as the number of hips for which women reported the
correct side of HR operation divided by the total number of hips confirmed for a HR. We
compared the self-reported month and year of operation with the month and year of
operation reported on the medical records to access accuracy of date of operation.

We compared visit 5 subject characteristics for false positive reports and unconfirmed HRs
with confirmed HRs using analysis of variance for continuous variables and chi-square tests
for categorical variables. All analyses were performed using the SAS statistical package
version 9.1 (SAS Institute, Inc., Cary, NC).

A flow chart of the participants included in the analysis for verification of HR status is
presented in figure 1.

Overall there was excellent agreement between self reported HRs and confirmed HR with
pelvis radiographs and or medical records (kappa= 0.95 ClI 95% 0.92-0.96). Among the
6062 women with available medical records or radiographs for verification of their HR
status, 293 women reported 316 HRs at visit 5. Of these 293 women, a HR was confirmed in
280 (95.6%) women reporting at least one confirmed HR (table 1). Of the 316 hips reported
as having a HR, 302 (95.6%) were confirmed from medical records or radiographs (table 1).
Of 206 HR reported for arthritis, data for HR confirmation was available in 183; 98.9% of
these were confirmed as a HR (data not shown in tables). There were a total of 14 (4.3%)
false positive reports in 13 women (table 1). Of these, 2 were reported by participants as
being for arthritis and 12 were reported for hip fracture (of which 9 had a confirmed hip
fracture and a surgically implanted pin but no HR), (data not shown in tables). The
cumulative incidence in women between baseline and visit 5 of self reported HRs and of
confirmed HRs was 4.8% (293/6062) and 4.3% (259/6062) respectively.

Several characteristics of the 7421 women who provided self-report data on HR at the fifth
clinic visit (1995-1996) are presented in table 1. Sixty three self-reported HRs in 54 women
could not be verified or confirmed due to lack of medical records and radiographs. These
women were significantly older, less educated and had higher lower limb disability
compared to women who had a confirmed HR. Similarly women who falsely reported HR
were older and reported less hip pain on most days of the month. Other subject
characteristics were similar in each of the two groups for women compared to women with
confirmed HR (table 1).
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Underreporting of HRs

16 women reporting no HR in 18 hips were confirmed to have a HR from radiographs
resulting in a false negative rate of 0.28% (data not shown in tables). 50% of the false
negatives had a confirmed hip fracture one year prior to the HR. Medical records were
lacking to determine the reason for the remaining 50% of the false negatives.

Accuracy of reported reason for HR

Table 2 shows the self-reported reason for surgery for all 387 HRs and for the 290 (76.7%)
HRs with medical records for HR reported for arthritis and other and radiographs and hip
fracture adjudication data available for HR reported for fracture. Overall, 69% of the
confirmed HRs were for OA based on the medical records data, while slightly over a quarter
were due to hip fractures. Only 2.9% were due to reasons other than OA or hip fracture.

Evaluation of the self-reported reasons for the HR indicated a very high accuracy rate of
94.5% for HRs reported by the participant as due to arthritis. The remaining 2.4% reported
for arthritis were confirmed as HR due to fracture and 3% for some other reason (1 for
rheumatoid arthritis, 4 for aseptic necrosis). Seventy-two confirmed HRs were reported by
participants as due to facture and had available data for verification of reason of HR; 70
(97.2%) were confirmed as for fracture and 2 (2.8%) were confirmed as for OA (table 2).
Kappa for agreement between self-reported diagnosis of HR for arthritis and HR for fracture
as the reason for surgery from medical records were 0.87 (95% CI: 0.83-0.90) and 0.88
(95% CI: 0.81-0.93), respectively.

Accuracy of reported side, bilateral HR and date of HR operation

Most women with unilateral HR accurately reported the side of the surgery. Among the 280
women with confirmed HR, 2 out of 250 women reporting a unilateral HR miss-reported the
side of surgery for unilateral HR. Among the 30 women with a confirmed HR who reported
a bilateral HR, 1 had HR confirmed on only one side while the remaining 8 had a HR
confirmed on one side but there was no data for verification of the HR on the other side.

74.5% of women with confirmed HR and who reported date of surgery, accurately reported
both the month and year of operation. 79% reported the year accurately.

Discussion

Our analyses found that the overall accuracy of self-report for HR was high in elderly
women based on a comparison to medical records and radiographic findings. This confirms
results from the Liu et al study on the accuracy of self-report of hip replacement.
Approximately one in twenty self-reports of HR could not be confirmed when medical
records or radiographs were available. False positive reports of HR were few in number and
most were instances where a participant had a confirmed hip fracture with a surgically
implanted pin in the fractured hip, suggesting a possible misinterpretation of surgical
fracture repair as a HR. Underreporting of HR was minimal in this population, with less than
0.3% of the women not reporting a new HR who had evidence of one on the follow-up
radiograph; at least half of these were HR for hip fracture.

To our knowledge, our study is unique in assessing the accuracy self-reported diagnosis of
HR. We found that women accurately reported whether HR was for arthritis or a hip
fracture, the two most common diagnoses associated with HR. This is noteworthy because
the risk factors and determinants of hip osteoarthritis and hip fracture differ substantially
[16,17] and thus the conditions should not be combined in epidemiological studies using HR
as an indicator for the presence of hip osteoarthritis or as a clinical outcome of hip
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osteoarthritis. In our study, more than one quarter of HRs were confirmed as being a
treatment of hip fracture, so the potential for misclassification is substantial. Our results
indicate that self-reported reason for surgery is adequate for making this distinction with a
high degree of accuracy. 95% of confirmed HRs that were self-reported as being for arthritis
had a diagnosis of osteoarthritis or degenerative arthritis in the medical record. The
remainder had medical records diagnoses of aseptic necrosis and hip fracture, in equal
proportions. This very low level of misclassification of reason for surgery should be
acceptable in most epidemiological studies of hip osteoarthritis. A small proportion of
women were unable to define the reason for their HR as either a fracture or arthritis. In the
vast majority of cases, when medical records were available they identified these as HR for
osteoarthritis. Thus assigning HR for which the participant is unable to attribute a cause as
due to arthritis will result in only a small amount of misclassification.

We found that elder women were more likely to give a false positive report of HR compared
to women who accurately reported HR. A few studies have shown that age and education
status are related to accuracy of self report of certain common medical conditions [18-20].
We confirmed this result for older age but not for low education levels.

Finally we showed that women with unilateral HR were able to accurately report which hip
was replaced. This is important for studies using self-report of HR as a clinical outcome of
hip OA. Women reported the month and year of the operation relatively accurately
indicating that time to event analysis is possible with self report dates.

This study has several limitations. Participants were volunteers who attended the clinic visit
or completed a mailed questionnaire 8.3 years after the baseline visit. Twenty percent of
women did not complete the fifth visit or complete a mailed questionnaire and are more
likely to have had poor health and more prone to reporting errors. In addition, participants
were elderly Caucasian women and hence the results may not be generalizable to other
ethnic and gender groups. Some studies have shown that gender and race affect the accuracy
of self reporting though the results are not always consistent. It is possible that the accuracy
self-report of HR in our study may be higher compared to other populations [21] . We were
unable to obtain the data needed to verify a self-report of a new HR in 16% of women who
reported one; this could cause us to have underestimated false positive reports of HR in our
study. In addition these women were older, less educated and had higher lower limb
disability compared to women who had a confirmed HR and hence may be more likely to
falsely report a HR. However, it is unlikely that the false positive rate in these women would
have been high enough to substantially affect the accuracy rates for HR in our study, and
assuming that all these women falsely reported a HR would give a biased estimate of the
true rate. Participants only reported the month and year of operation and not the day of
operation so we were unable to pinpoint the date of surgery more precisely than +/— one
month.

About 4% of participants had help from someone else in completing the questionnaire.
Studies suggest that proxy respondents may be less likely to give false-positive reports of
medical events [15]. We assessed the accuracy of long term self report of HR in this study.
Although HR status was also assessed at year 2 and 6, given that women’s long term recall
of HR was highly accurate, it is unlikely that previous report of HR would significantly
change the results of our study.

In conclusion, we found that older white women accurately reported hip replacements
during the previous 8 years and, importantly also accurately reported whether the reason for
the surgery was arthritis or hip fracture. In particular, when women reported a hip
replacement for arthritis, 99% were confirmed as a hip replacement from medical records or
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radiographs and 95% had a confirmed diagnosis of osteoarthritis or degenerative arthritis.
Thus, epidemiological and clinical studies in this demographic group can use self-report of a
hip replacement for arthritis as a valid indicator of the presence of hip osteoarthritis and as a
clinical outcome measure for osteoarthritis of the hip.
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Figure 1.

Flow chart of SOF participants with available data to verify THR status: This figure shows
selection of women for the study from women in the Study of Osteoporotic Fractures (SOF)
cohort.
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