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Background. Prefracture physical function must be accurately determined to set appropriate and attainable goals for
rehabilitation following hip fracture. Thisis especially important for people who were living independently prior to their
fracture. This study determines reliability and internal consistency of a prefracture physical function questionnaire
(PFPFQ) completed by both patients and knowledgeable informants (Kls).

Methods. A 20-item PFPFQ, including ambulation, transfers, balance, and self-care domains, was developed using
focus groups. Community-dwelling patients with a hip fracture (N = 40, 77.9 = 8 years) completed the PFPFQ on two
occasions during postoperative acute care. Forty Kls were identified by the patients and also completed the PFPFQ on
two occasions via telephone interview. Day-to-day reliability of the patients and KIs [intraclass correlation coefficients
(ICC)], and internal consistency [Kuder-Richardson coefficient (KR)] of the PFPFQ were determined.

Results. Intrarater reliability was high with |CCs (95% confidence interval) of 0.94 (0.89, 0.96) for patients and 0.96
(0.93, 0.98) for Kls. Interrater reliability on occasion 1 had an ICC of 0.81 (0.69, 0.88). Internal consistency of the pa-
tient responses on the first occasion was high (KR coefficient = 0.896).

Conclusions. The PFPFQ isareliable and internally consistent instrument for determining prefracture physical func-
tion in community-dwelling people who fracture their hip. In situations where patients with a hip fracture are unable to
provide this necessary information, Kls can provide reliable estimates of prefracture function to assist in setting appro-

priate rehabilitation goals.

RACTURE of the hip isasignificant medical problemin

older people because this injury is associated with sig-
nificant levels of morbidity and disability. As few as one
third of patients over the age of 65 with a hip fracture injury
ever return to their previous level of mobility (1-3).

Physical function is an integral component of achieving and
maintaining independence in activities of daily living (ADLS)
and is amagjor contributor to the overal health status of older
adults. One out of six community dwellers who fracture a hip
will be discharged directly to ingtitutiona or long-term care (4).
Recovery of prefracture physical function is perhaps most im-
portant for those older adultswho lived in the community at the
time of their fracture and desire to return there following reha
bilitation. Returning these people to community-living envi-
ronments not only meets their goas, but aso postpones the
high human and economic costs associated with ingtitutional-
ization.

We suggest that determination of prefracture physical
function in persons who fracture their hip is essential for
setting appropriate rehabilitation goals. Currently, thereisa
lack of validated, reliable, clinically friendly tools available
to assess premorbid physical function in the hip fracture
population. Obtaining such information is frequently com-
plicated by the inability of postsurgical patients to provide
accurate and reliable responses, either because of preexist-
ing or operatively induced confusion, or by the denial of
their true health status (5,6).
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Secondary respondents, also known as patient proxies, pa-
tient surrogates, significant others, or knowledgeable infor-
mants (K1s), are defined as those people (relatives, friends,
neighbors, or health care providers) capable of providing ac-
curate information about a patient. Such respondents have
been used in other patient populations (paliative, chronic
care, arthritic, Alzheimer’s) as a secondary source of infor-
mation about a patient’s functional status (7—10). Patient and
proxy ratings of presurgical health and functional status in
elderly patients with hip fracture have been previously com-
pared (11). The proxies were given a shortened version of the
questionnaire that the patients completed. Agreement was
higher for physical function compared with more subjective
areas such as general ratings of health. Overall, proxies
tended to underrate patients’ performance.

The purpose of our study was to assess (i) the day-to-
day reliability and internal consistency of a short, clini-
cally friendly, prefracture physical function questionnaire
(PFPFQ) in older patients receiving surgery for a hip frac-
ture, and (ii) quantify the relationship between patients' and
KIs ratings of prefracture physical function.

METHODS

Sample
We recruited 40 (29 women) community-dwelling older
adults (X £ SD, 77.9 = 8.0 years; range, 64-93 years) ad-
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mitted to the Victoria Campus of the London Health Sci-
ences Centre between July 1996 and February 1997 for sur-
gical repair of a hip fracture. Sample size was determined
based on detecting a reliability coefficient of >0.60 using
the method of Donner and Eliasziw (12). This represents
substantial reliability as defined by Landis and Koch (13).
Patients were included if they were older than 60 years of
age, had no comorbidities likely to interfere with rehabilita-
tion, and could identify a person (KI) who they believed
was most knowledgeable about their prefracture physical
function. Patients were excluded if they were participating
in any other studies, were admitted from an institutional set-
ting, had clinically significant comorbidities likely to inter-
fere with their rehabilitation, or had sufficient cognitive
impairment precluding provision of informed consent, self-
report of prefracture physical function, and identification of
aKI. Subjects were also excluded if they had knowledge of
discharge plans to an institutional setting at the time of ad-
mission. For purposes of this study, institutional settings
were defined as nursing homes or other such long-term care
facilities. Retirement communities, in which people live in-
dependently with no on-site medical services, were not de-
fined as ingtitutional settings. The study was approved by an
ethical review board, and all subjects provided written in-
formed consent before participation.

Questionnaire

We developed a 20-item PFPFQ (Appendix) covering ac-
tivities in four functional domains (ambulation, transfers,
balance, and self-care). The individual questionnaire items
were derived from concepts of physical function that have
been used in the literature to quantify aspects of physical
function in older adults. Specifically, we reviewed items
from the Activities-Specific Balance Confidence (ABC)
Scale (14), the Falls Efficacy Scale (15), the Life-Space Di-
ary (16), and the Functional Independence Measure (17).
Response categories were dichotomous (yes/no answers) to
facilitate the use of the questionnaire in a clinical environ-
ment. The number of positive responses was summed to
provide a total score out of 20. Following initial develop-
ment of the 20 items, the PFPFQ was evaluated qualita-
tively for content validity using three focus groups: (i) pa
tients after hip fracture rehabilitation, (ii) their Kls, and (iii)
members of the hip fracture care team. It has been recom-
mended that focus groups be a routine part of the develop-
ment of a survey research instrument (18).

Procedure

The PFPFQ was administered to the patients on 2 dif-
ferent days between postoperative day 2 and day 5. The
PFPFQ was also administered to KIs viatelephoneinterviews
on two separate occasions within 1 week. A standard script
was developed for the telephone interviewers to explain the
nature of the study and to request permission to administer
the Kl-specific PFPFQ. Both versions of the PFPFQ were
worded to assess capacity to perform activities (“Could you

.7 or “Could Mr./Mrs. . . .?") rather than performance
(“Doyou . ..?7 or “Does Mr./Mrs. . . .?7"). Capacity can be
assessed via questionnaire, but performance is best assessed
by direct observation.

Data Analysis

Intrarater reliability for patients and Kls and the relation-
ship between patient and K1 ratings of prefracture physical
function were determined with the intraclass correlation co-
efficient [(ICC) 2, 1] (19). The ICCswere interpreted on the
basis of subjective categories described by Fleiss: ICCs of
0.00 to 0.40 were considered “poor”; 0.40 to 0.75, “fair to
good”; and greater than 0.75, “excellent” (20).

Correlation analysis was used to examine the extent of
systematic bias between test occasions and between raters.
Correlations between the variables of interest were deter-
mined using a Pearson product moment correlation coeffi-
cient (r). Internal consistency was evaluated for patient re-
sponses on occasion 1, using the anal og to Cronbach’s alpha
for dichotomous responses—the Kuder-Richardson (KR)
coefficient (21). Item-by-item analyses were also carried
out. To control for the effects of rater bias and overall prev-
alence of “yes’ and “no” responses (22), we used preva-
lence-adjusted and bias-adjusted kappa (PABAK) scores
(23). All datistical analyses were performed with a com-
puter-based statistical package (SigmaStat, version 2.0, Jan-
del Scientific, San Rafael, CA). Statistical significance was
setat p < .05for al tests.

REsuLTS

Demographic information on the patients is provided in
Table 1. Ninety-three percent lived in their own home or
apartment at the time of their hip fracture, and 7% lived in a
retirement community. A greater proportion of women
(59%) lived alone than men (18%) (x2 = 5.23, p < .022).
Sixty-three percent used no ambulatory aids, and the bal-
ance of participants used canes (10%), walkers (12%), or
both canes and walkers (15%).

The most common relationship of Kl to the patient was
daughter (n = 15), followed by wife (n = 8). Other Klsin-
cluded friends (n = 5), sons (n = 5), husbands (n = 2), and
brother, daughter-in-law, niece, partner, and granddaughter
(n =1, each).

Mean scores on the PFPFQ for the patients were 17.7 (oc-
casion 1) and 18.0 (occasion 2). For the Kls, corresponding
values were 17.4 (occasion 1) and 17.6 (occasion 2). These
scores indicate a high level of prefracture function and re-
flect the fact that older adults who lived in the community at
the time of their hip fracture were recruited for the study.

High correlations were observed between the PFPFQ
scores on occasion 1 and occasion 2 for both patients (r =
941, p < .001) and Kls (r = .959, p < .001), and the corre-
|ation between patients and KIs on occasion 1 was .823, p <
.001. Data plots comparing K| evauations on the two test-

Table 1. Age and Living Status for the Subjects (Mean, SD)

Group Age(y)
Women (n = 29) 78.2(9.1)
Men (n = 11) 76.8 (4.1)
Total (N = 40) 77.9(8.0)
Live aone?
Yes(n = 19) 80.1(9.0)
No (n = 21) 75.8 (6.6)
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ing occasions revealed clustering of questionnaire scores at
the two extremes of function, with greater dispersion at
lower levels of estimated function, suggesting that KIswere
less reliable when judging function in persons with lower
functional ability. No systematic bias was noted in these
data. Intrarater reliability was excellent, with 1CCs [95%
confidence interval (ClI)] of 0.94 (0.89, 0.96) for patients
and 0.96 (0.93, 0.98) for their Kls. Internal consistency of
the patient responses on the first day was high (KR coeffi-
cient = 0.896). The interrater relationship between Kls and
patients on the first testing occasion was also excellent, with
an ICC (95% CI) of 0.81 (0.69, 0.88).

Item-by-item comparisons between the patients’ re-
sponses on occasion 1 and occasion 2 indicated high PABAK
values for al items [range, 0.70 (item 5) to 1.0]. Similar
PABAK values were obtained for the item-by-item compar-
isons between the Kl responses on both occasions [range,
0.60 (item 7) to 1.0]. For the comparison of items between
patient and K| on occasion 1, PABAK values were similar
[range, 0.59 (item 7) to 1.0], with the exception of item 14
(0.33). This question dealt with the ability to dress the lower
body while standing.

Discussion

There are two main results of this study. The first is that
the PFPFQ was shown to be areliable and internally consis-
tent instrument for determining prefracture physical func-
tion in community-dwelling people who fracture their hip.
The second is that Kls were shown to provide reliable and
concurrently valid estimates of pre-fracture function when
compared with patient estimates. The results of this study
will be of value to health care personnel involved in the re-
habilitation of people who fracture their hip.

The accurate assessment of prefracture physical function
is an important prerequisite for effective, goal-oriented re-
habilitation. The “gold standard” for such assessment is di-
rect observation, as utilized by Marottoli and colleaguesin
a large, prospective study of community-dwelling people
(24). Over a 6-year period, 120 members in a cohort of
2,806 people sustained a hip fracture. Direct observation of
the cohort was performed every 3 years, with phone inter-
views in the intervening years. This design provided good
estimates of prefracture function. However, even a carefully
designed prospective study such as this cannot control de-
clines in subject function between the last functional assess-
ment and the hip fracture (there was a mean interval of 6
months between most recent assessment and fracture) (24).

It is neither practical nor economically feasible to assess
a huge sample of elderly people on aregular basis in order
to have accurate knowledge of physical function prior to the
hip fractures that will inevitably occur to some of the sam-
ple. Therefore, prefracture function must be determined
postfracture by an indirect method, either from the patient
or from a secondary respondent. Only two previous studies
have investigated indirect assessment of prefracture func-
tion in people with a hip fracture. Magaziner and colleagues
reported that patient proxies overestimated patient disability
relative to the patients themselves (11). This effect was par-
ticularly true for instrumental ADLs and physical health

measures. Proxy responses were more accurate if proxies
were older than 65 years and if proxies lived with the pa
tients. Magaziner and colleagues noted that poorer agree-
ment was obtained with behaviors that were less concrete,
less observable, or more private (11).

A second study from the same research group compared
proxy ratings of functional status with subject self-reportsin
five domains (physical, instrumental, affective, cognitive,
social) (25). Direct observation of performance was aso
carried out in subsets of the physical and instrumental do-
mains. An ICC of 0.65 was reported for agreement between
proxy and self-reports in the physical function domain.
Once again, greater agreement between proxy and self-
reports was noted for functions that were more observable
and less private. Overall, proxies tended again to report
more disability than subjects, with the highest levels of bias
present in instrumental and physical function domains (25).

We chose to use dichotomous responses in the PFPFQ to
enhance its clinical utility. Both previous studies reported
that dichotomous responses yielded higher agreements than
guestions asking about quantity of participation (11,25).
Kaufert and colleagues noted that the advantage of dichoto-
mous measures of performance is that they can easily be
summarized as numerical scores (7). The disadvantage is
that they mask amore complex decision processinvolvedin
the final rating of an individual as able or unable to perform
agiven activity. In that regard, higher concordance has been
reported for dichotomous versus trichotomous scales in ba-
sic mobility and self-help functions (7).

Previous studies of agreement between patient and proxy
reports of physical function and health status have consis-
tently reported the following: (i) level of agreement is de-
pendent upon concreteness, visibility, and subjectivity of
the functions assessed; and (ii) proxies tend to underesti-
mate functional capacity (26-30). Previous studies have
also consistently suggested that direct observation is more
accurate than self-report, which is, in turn, more accurate
than proxy report (5,26,31,32).

Several reasons have been proposed for the existence of a
reporting bias in the responses of both patients and proxies
(26,33). Patients may overrate their health status to avoid
being identified as a burden to caregivers. Conversely, they
may underrate their health status to delay discharge plan-
ning. Patients may have a shifted time frame and respond
based on their function before their illness or injury. Cogni-
tive deficits may also influence accuracy of responses.
Proxy respondents, including health professionals and sig-
nificant others, may underestimate the health status of pa-
tientsto justify their roles as caregivers or to gain sympathy.
Significant others may underrate a family member’s func-
tion in an attempt to encourage physicians to recommend
ingtitutional care. Proxies may also underrate the patient’s
capabilities simply by assuming the role of “evaluator.”

Theresults of our study suggest that KIs do not underesti-
mate patient function, at least as measured on the PFPFQ
and in this sample of community-dwelling people with ahip
fracture. This may be due to the following: (i) the dichoto-
mous nature of the items on the PFPFQ, (ii) the generally
concrete and observable nature of the items, (iii) the gener-
aly high physical function of our patients, or (iv) the fact
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that we excluded patients with cognitive impairments from
the study. It has been reported that poor cognitive status of
the patient and poorer physical status both tend to predict
low agreement (11), and the Klsin this study were less reli-
able when judging patients of lower function. Thus, it isim-
portant to recognize that our results cannot be generalized to
the broader population of people who fracture their hip. Itis
also important to further test the utility of the PFPFQ in a
wider sample of people who fracture their hip, including
people with lower function in institutions, and people at any
functional level who have cognitive deficits. It isin popula
tions like these, where people may not be able to give accu-
rate information on their prefracture physical function, that
the PFPFQ, when completed by aKl, would have particular
value. Further, the ceiling effect noted in this study of com-
munity-dwelling people who fracture their hip would likely
be less evident in other hip fracture populations with lower
functional ability at the time of injury. However, the ten-
dency of Kls to be less reliable when judging patients of
lower function in this study may affect reliability and con-
current validity of the PFPFQ to a greater extent in hip frac-
ture populations with less functional ability.

This study has shown that the PFPFQ is areliable instru-
ment with good internal consistency for determining pre-
fracture physical function in community-dwelling people
who fracture their hip. Importantly, the PFPFQ is also user
friendly for clinicians, as both direct and telephone adminis-
tration take only between 5 to 10 minutes to complete. Fur-
thermore, we have shown that Kls can be used to provide
reliable and concurrently valid estimates of prefracture
physical function for community-dwelling patients with a
hip fracture. By providing reliable and consistent estimates
of prefracture physical function, the PFPFQ may be helpful
to those involved in the acute care and rehabilitation of
community-dwelling older people with hip fracture.
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Appendix

Prefracture Physical Function Questionnaire for Patients With a Hip Fracture

Date: PIN:
Name:
Age: Gender:

Live Alone? Y / N—Residence:
GaitAid: Y/N CaneY/N QuadCane:Y/N Walker:Y /N
How many people came into your home to assist you in the week before your fall?

List the services they provided:

Beforeyou brokeyour hip ... ... (Circle Yesor No)
Walking Domain

1. Could you walk around inside your homeindependently?. . . .. ... oottt e Y /N
2. Could you walk a distance of 20 feet outSIde your hOME? . . . .. ..ot Y /N
3. Could you walk outside your home to go acrossthe street independently?. . . ... ... . Y /N
4. Could you walk in crowded places, such asamall, where peoplewak rapidly by you? .......... ... i, Y /N
5. Could you walk up aflight of stairswithout help?. . .. ... Y /N
6. Could you walk down aflight of stairswithout help? . . ... ... Y /N
Transfer Domain

7. Could you getinto achair WithOUt NEIP? . . . ... e e e Y /N
8. Could you get out of achair Without help?. . . .. ..o Y /N
9. Could you get into abathtub without help? . .. ... o Y /N
10. Could you get out of abathtub Without help?. . . . ... o Y /N
11. Could you get on the toilet WithoUt help?. . . . ... o Y /N
12. Could you get off the toilet WithoUt DEl P . . ... e Y /N
Balance Domain

13. Could you dress yourself abovethewaist in Standing? . .. ... ..o it Y /N
14. Could you dress yourself below thewaist in Standing? . ... ...ttt e Y /N
15. Could you pick up adlipper fromin front of the ClOSEL? . ... ..o oo Y /N
16. Could you stand on your tip-toesto reach for something aboveyourhead? ... ... .. ... ... . i Y /N
Self -Care Domain

17. Could you prepare ameal for YOUrSEIf 2 . . . .o o Y /N
18. Could you brush your teeth Without help? . . . . ... e e e Y /N
19. Could you comb/brush your hair without help? . . . . ... oo e Y /N
20. Could you wash your handswithOut help?. . . . ... oo e e Y /N
TOT AL OF (Y ES oo
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