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36-Item Short Form Survey (SF-36) Versus Gait Speed As
Predictor of Preclinical Mobility Disability in Older Women:
The Women’s Health Initiative
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OBJECTIVES: To compare the value of clinically measured gait speed with that of the self-reported Medical
Outcomes Study 36-item Short-Form Survey Physical
Function Index (SF-36 PF) in predicting future preclinical
mobility disability (PCMD) in older women.
DESIGN: Prospective cohort study.
SETTING: Forty clinical centers in the United States.
PARTICIPANTS: Women aged 65 to 79 enrolled in the
Women’s Health Initiative Clinical Trials with gait speed
and SF-36 assessed at baseline (1993–1998) and follow-up
Years 1, 3, and 6 (N = 3,587).
MEASUREMENTS: Women were categorized as nondecliners or decliners based on changes (from baseline to
Year 1) in gait speed and SF-36 PF scores. Logistic regression models were used to estimate incident PCMD (gait
speed <1.0 m/s) at Years 3 and 6. Area under the receiver
operating characteristic curve (AUC) was used to compare
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the predictive value of SF-36 PF with that of measured gait
speed.
RESULTS: Slower baseline gait speed and lower SF-36 PF
scores were associated with higher adjusted odds of PCMD
at Years 3 and 6 (all P < .001). For gait speed, decliners
were 2.59 times as likely to have developed PCMD as
nondecliners by Year 3 and 2.35 times as likely by Year 6.
Likewise, for SF-36, decliners were 1.42 times as likely to
have developed PCMD by Year 3 and 1.49 times as likely
by Year 6. Baseline gait speed (AUC = 0.713) was nonsignificantly better than SF-36 (AUC = 0.705) at predicting
PCMD over 6 years (P = .21); including measures at a second time point significantly improved model discrimination for predicting PCMD (all P < .001).
CONCLUSION: Gait speed identified PCMD risk in older
women better than the SF-36 PF did, although the results
may be limited given that gait speed served as a predictor
and to define the PCMD outcome. Nonetheless, monitoring trajectories of change in mobility are better predictors
of future mobility disability than single measures. J Am
Geriatr Soc 2018.
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L

oss of mobility function has been shown to be the first
area in which older adults become disabled,1 leading
to greater functional decline and poorer quality of life.
Defining early stages of mobility decline, or preclinical
mobility disability (PCMD), is critical to preventing onset
of functionally limiting disability in older adults. Physical
function (PF) assessments are therefore an important component in identifying individuals with PCMD.
Gait speed is a commonly used clinical measure for
assessing mobility limitations in older adults and has
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excellent interrater and test–retest reliability,2 sensitivity to
change, and predictive validity.3–5 Slower gait speed
(<1.0 m/s) has been associated with greater risk of functional decline and morbidity,2,5,6 and faster gait speed
(≥1.0 m/s) has been associated with better prognoses.2,6,7
Self-reported assessments of PCMD can be used when clinical testing is not possible.1,8,8,9 The Medical Outcomes
Study 36-item Short-Form Physical Function Index (SF-36
PF)5 is a commonly used, validated questionnaire method
with high sensitivity to detect functional status, among
other aspects of quality of life.10,11
Clinical PCMD and self-reported assessments of
mobility disabilities have been shown to be strong determinants of functional status and early morbidity.10–12 It is
unclear how measured gait speed and self-reported PF
compare in estimating PCMD risk, particularly in wellfunctioning older adults with no known precursors.13 Furthermore, small changes in SF-36 PF score and gait speed
over 1 year may or may not be clinically meaningful for
predicting future mobility disability. In the large Women’s
Health Initiative Clinical Trials (WHI-CT) cohort of community-dwelling, ambulatory, postmenopausal women, we
determined how well baseline gait speed and SF-36 PF,
separately, and 1-year change in each measure, predicted
future PCMD at 3- and 6-year follow-up.

METHODS
Study Population
The WHI protocol, study design, eligibility criteria, data
collection, and outcomes ascertainment and adjudication
have been published.14,15 Briefly, the WHI-CT incorporated a diverse sample of 68,132 postmenopausal women
enrolled between 1993 and 1998 from 40 U.S. centers.
SF-36 PF scores were obtained using self-administered
questionnaires for all enrolled participants. Clinical PF
measures, including gait speed, were administered in a
25% random sample of CT women aged 65 and older
(n = 5,962), of whom 5,739 had complete baseline data
for gait speed and SF-36 PF. From this subset, 1,046
women were excluded for having a gait speed less than
1.0 m/s at baseline, suggesting prevalent PCMD. Another
182 were excluded because they had missing gait speed
and SF-36 PF data at Year 1, 193 because of missing SF36 PF (but not gait speed) data at Year 1, and 455
because of missing gait speed (but not SF-36 PF) data at
Year 1, yielding a final sample size of 3,587, of whom
3,158 (88%) had gait speed data at Year 3 and 2,871
(80%) at Year 6. All women provided informed consent,
and appropriate institutional review boards approved
protocols.

Retention and Loss to Follow-Up
Women missing Year 3 gait speed data were slower at
baseline than women with Year 3 data available (1.23 vs
1.26 m/s; P = .01); comparing women with and without
Year 6 data showed the same result (1.23 vs 1.26 m/s;
P = .001). On average, women with gait speed data available at Year 3 were younger, had lower body mass index
(BMI), reported better health, and had a lower prevalence
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of comorbidities (diabetes mellitus, cardiovascular disease
(CVD)) than those lost to follow-up. Likewise, women
with gait speed data at Year 6 were generally younger,
reported more physical activity, consumed more alcohol,
were less likely to be current smokers, and reported better health and less CVD than those lost to follow-up
(data not shown). Gait speed decliners and nondecliners
had similar retention at Year 3 (87.3% vs 88.6%;
P = .26), but retention rates differed at Year 6 (78.3% vs
81.3%; P = .03).

Gait speed Assessments
Trained, certified study staff assessed timed gait speed (m/
s) at baseline and Years 1, 3, and 6 using standard testing
protocols. Reliability, sensitivity to change, and predictive
validity have been published elsewhere.3,4,16 Gait speed
was assessed as the time it took a participant to complete
a 6-m walk performed at usual pace and using ambulatory
aids as needed. The test was repeated, and the faster of the
two measured times was included in this analysis.

SF-36 PF Measures
The 10-item SF-36 PF subscale of the SF-36 was used to
subjectively assess PF17and comprised questions related to
four physical domains: general health perceptions, PF
(ability to perform vigorous or moderate-intensity activities
that one might do in a typical day), bodily pain, and role
limitations (problems with work and other regular daily
activities because of physical health). PF scores ranged
from 0 to 100, with higher scores indicating better PF.17

Defining Decreases in PF and PCMD
Meaningful decreases in SF-36 PF and gait speed outcomes
were defined a priori according to conservative thresholds
for change based on a consensus panel definition, literature
review, and clinical experience: change in usual-pace gait
speed, 0.1 m/s (0.2 mph);18,19 change in SF-36 PF, 10
points.20 Participants were dichotomized based on change
from baseline to Year 1: decliners of at least the prespecified magnitude versus nondecliners, defined as those who
did not meet meaningful change criteria. PCMD was
defined at Year 3 and 6 follow-up as usual-pace gait speed
less than 1.0 m/s.7,21,22

Other Covariates
Information on baseline demographic characteristics, lifestyle factors, medical history and self-reported general
health, falls history, and depression was collected in standard self-report assessments. Anthropometrics were measured at each clinic visit. BMI was calculated as weight
(kg)/height (m)2. Data collection methods and reporting
for these variables are described more fully elsewhere.15

Statistical Analysis
Baseline demographic and health characteristics of gait
speed–change groups were compared using t-tests for continuous variables and chi-square tests for categorical
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variables. Crude associations between baseline gait speed
and SF-36 PF were measured using Pearson correlation.
Associations between baseline measures of gait speed or
SF-36 PF scores and PCMD were tested using logistic
regression for each follow-up year separately, yielding
odds ratios (ORs) and 95% confidence intervals (CIs).
Analyses were repeated using change in gait speed and
SF-36 PF as predictors of incident PCMD between baseline and Year 3 and again for incident PCMD between
baseline and Year 6. We included as covariates any measures or characteristics present at baseline that might confound the relationship between PF and PCMD. Thus,
three levels of covariate adjustment were applied: age,
clinical trial arm(s), and baseline gait speed; age at menopause, race and ethnicity, BMI, physical activity, alcohol
use, and smoking; and self-reported general health and
history of hypertension, diabetes mellitus, CVD, and
arthritis. Finally, receiver operating characteristic (ROC)
curves were constructed and tested to determine the level
of discrimination and relative predictive power of gait
speed and SF-36 PF at baseline and 1-year declines in gait
speed and SF-36 scores for prediction of PCMD at
3- and 6-year follow-up. Differences in area under the
ROC curve (AUC) between gait speed and SF-36 PF (or
including both measures in the same model) were tested
using the logistic linear predictors of each model and the
roccomp command in Stata (Stata Corp., College Station,
TX).
In sensitivity analyses, potential interactions between
baseline gait speed or SF-36 score and decliner status on
incident PCMD were tested using likelihood ratio tests.
Statistical analyses were conducted using Stata version
14.1 (Stata Corp.); all reported P-values are 2-sided.

RESULTS
One thousand five hundred thirty-one (43%) women were
categorized as decliners: having 1-year gait speed that was
0.1 m/s or more slower than at baseline, and the remaining 2,056 (57%) were classified as nondecliners (Table 1).
The women had a mean age of 69.6  3.6, with gait
speed decliners being slightly older (69.9  3.7) than nondecliners (69.4  3.5) at baseline (P < .001). There were
no significant differences in age at onset of menopause,
lifestyle and behavioral or clinical factors, or medical history of disease between these two groups at baseline,
although non-Hispanic white women were less likely than
those in other racial and ethnic groups to be gait speed
decliners than nondecliners (P < .05). Additionally, baseline gait speeds were higher in gait speed decliners than
nondecliners, whereas gait speed nondecliners reported
higher SF-36 scores than decliners at baseline (both
P < .05).
Furthermore, 22% of women in this study sample
were categorized as SF-36 PF decliners, having Year 1 SF36 PF scores 10 points or more lower than at baseline
(Table 1). Significant differences in age, age at onset of
menopause, education, alcohol use, physical activity levels,
and anthropometrics were observed in SF-36 PF decliners
but not in nondecliners. SF-36 PF decliners had significantly slower gait speeds and a higher prevalence of some
chronic diseases than nondecliners (all P < .05).
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Associations Between Baseline Gait Speed or SF-36 and
PCMD
A 1-standard deviation (SD) (0.21 m/s) faster baseline gait
speed was associated with 47% lower odds of PCMD at
Year 3 and 35% lower odds at Year 6 (Table 2). Likewise,
a 1-SD (17.5 points) higher baseline SF-36 score was associated with 24% lower odds of new PCMD at Year 3 and
31% lower at Year 6 (all P < .001).

Predicted New PCMD by Decliners vs Nondecliners
For gait speed decliners, the overall cumulative incidence
of PCMD (<1.0 m/s) was 29.5% at Year 3 and 39.3% at
Year 6; for SF-36 PF decliners, incidence was 33.3% at
Year 3 and 44.9% at Year 6 (Supplementary Table S1).
Fully adjusted models revealed that gait speed decliners
were 2.59 times as likely to have PCMD at Year 3 (95%
CI = 2.10–3.17) and 2.35 times as likely at Year 6 (95%
CI = 1.94–2.86) as nondecliners. A similar positive association with incident PCMD was noted for SF-36 PF decliners, who were 1.42 times as likely to have PCMD at Year
3 (95% CI = 1.14–1.76) and 1.49 (95% CI = 1.20–1.84)
times as likely at Year 6.

Gait Speed Versus SF-36 PF in Predicting Future
PCMD
Based on ROC curve analysis, prediction of PCMD at
Years 3 and 6 was similar for multivariate models with
baseline gait speed (AUC = 0.734 and 0.713) and SF-36
(AUC = 0.699 and 0.705). These AUCs were significantly
different between baseline gait speed and SF-36 at Year 3
(P < .001) but not at Year 6 (P = .21; Supplementary
Table S2; Supplementary Figure S1). was by Adding information from the Year 1 SF-36 PF assessment always
improved discrimination in predicting PCMD at Year 3 or
6 (all P < .01; Figures 1, 2), and the resulting AUCs significantly differed between gait speed (AUC = 0.763 and
0.739) and SF-36 PF (AUC = 0.707 and 0.712) at Years 3
and 6 (all P < .001).

Sensitivity Analyses
No significant interactions were detected between baseline
gait speed and baseline SF-36 PF or between gait speed
decline and SF-36 PF decline on incident PCMD at Year 3
or 6 (all P > .5 ).

DISCUSSION
The results of this large, prospective study demonstrate
that gait speed is somewhat more strongly associated than
SF-36 PF with PCMD risk after 3 and 6 years in ambulatory, community-dwelling women aged 65 and older, supporting its practical application in clinical settings and
healthcare research. Nevertheless, the similar predictive
ability and discrimination of PCMD using these two metrics suggests that the SF-36 PF is an appropriate, easily
obtained surrogate for clinically measured gait speed in
screening older women for declining PF and increasing susceptibility to mobility disability over time. Prediction of
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Table 1. Baseline Characteristics According to Change in Gait Speed and 36-Item Short-Form Physical Function
Index (SF-36 PF)
Gait speed
Total,
N = 3,587

Characteristic

Gait speed, m/s, mean  SDa†,b‡
SF-36 PF score, mean  SD a
Age, mean  SD a†, b‡
Age at menopause, years, mean  SD
Race and ethnicity, n (%)a*
Non-Hispanic white
Black
Other, unknown
Education, n (%)b*
≤High school, vocational
Some college, associate degree
≥College degree
BMI, kg/m2, meanSDb†
Physical activity, metabolic
equivalent h/wk, meanSDb‡
Self-reported general health, n (%)b,†
Excellent
Very good
Good
Fair, poor
Depression (CES-D > 0.06)
Alcohol useb‡
Nondrinker
Past drinker, n (%)
<1 drink/m
<1 drink/wk
1–7 drinks/wk
≥7 drinks/wk
Smoking, n (%)
Never
Former
Current
Hypertension history, n (%)b‡
Never
Untreated
Treated
History of diabetes, n (%)b*
History of CVD, n (%)b‡
History of arthritis, n (%)b†
History of fracture (aged ≥ 55), n (%)
Hormone therapy use, n (%)
Never
Former
Current
Falls in past 12 months, n (%)
0
1
2
≥3

a†

1.25
80.8
69.6
48.5






0.2
17.5
3.6
6.5

Nondecliner,
n = 2,056

1.19
81.3
69.4
48.6






0.2
17.2
3.5
6.4

SF-36 PF

Decliner,
n = 1,531

1.34
80.2
69.9
48.3






0.2
18.0
3.7
6.7

Nondecliner,
n = 2,802

1.26
81.1
69.5
48.7






0.2
18.0
3.5
6.4

Decliner,
n = 785

1.24
79.9
69.9
47.8






0.2
15.6
3.8
6.9

3198 (89.2)
193 (5.38)
196 (5.46)

1859 (90.3)
104 (5.1)
96 (4.7)

1342 (87.7)
89 (5.8)
100 (6.5)

2503 (89.3)
145 (5.2)
154 (5.5)

695 (88.5)
48 (6.1)
42 (5.4)

1285
1042
1238
27.9
12.0

(36.0)
(29.2)
(34.7)
 5.3
 13.2

736
580
728
27.9
11.8

(36.0)
(28.4)
(35.6)
 5.5
 12.9

549
462
510
27.9
12.3

(36.1)
(30.4)
(33.5)
 5.1
 13.7

974
835
974
27.6
12.4

(35.0)
(30.0)
(35.0)
 5.2
 13.5

311
207
264
29.0
10.7

(39.8)
(26.5)
(33.8)
 5.7
 12.3

601
1594
1184
204
266

(16.8)
(44.5)
(33.0)
(5.7)
(7.6)

355
898
687
115
152

(17.3)
(43.7)
(33.4)
(5.6)
(7.5)

246
696
497
89
114

(16.1)
(45.6)
(32.5)
(5.8)
(7.57)

505
1285
867
141
207

(18.1)
(45.9)
(31.0)
(5.0)
(7.5)

96
309
317
63
59

(12.2)
(39.4)
(40.4)
(8.0)
(7.7)

414
648
451
759
869
427

(11.6)
(18.2)
(12.6)
(21.3)
(24.4)
(12.0)

217
373
268
416
507
262

(10.6)
(18.3)
(13.1)
(20.4)
(24.8)
(12.8)

197
275
183
343
362
165

(12.9)
(18.0)
(12.0)
(22.5)
(23.7)
(10.8)

320
474
349
592
709
344

(11.5)
(17.0)
(12.5)
(21.2)
(25.4)
(12.3)

94
174
102
167
160
83

(12.1)
(22.3)
(13.1)
(21.4)
(20.5)
(10.6)

1973 (55.6)
1414 (39.9)
161 (4.5)

1130 (55.5)
812 (39.9)
94 (4.6)

843 (55.8)
602 (39.8)
67 (4.4)

1561 (56.3)
1096 (39.5)
118 (4.3)

412 (53.3)
318 (41.1)
43 (5. 6)

2231
284
1030
173
635
1862
797

1282
170
577
109
368
1050
467

949
114
453
64
267
812
330

1788
209
773
124
470
1411
632

443
75
257
49
165
451
165

(32.9)
(8.01)
(29.1)
(4.8)
(18.0)
(52.3)
(24.3)

1511 (42.2)
1045 (29.2)
1025 (28.6)
2459
693
304
115

(68.9)
(19.4)
(8.51)
(3.22)

(63.2)
(8.4)
(28.4)
(5.3)
(18.1)
(51.4)
(25.0)

855 (41.7)
600 (29.2)
597 (29.1)
1428
384
166
67

(69.8)
(18.8)
(8.12)
(3.3)

(62.6)
(7.5)
(29.9)
(4.2)
(17.8)
(53.5)
(23.4)

656 (42.9)
445 (29.1)
428 (28.0)
1031
309
138
48

(67.6)
(20.3)
(9.0)
(3.2)

(64.6)
(7.6)
(27.9)
(4.43)
(17.0)
(50.7)
(24.7)

(57.2)
(9.7)
(33.2)
(6.3)
(21.6)
(58.0)
(23.1)

1182 (42.2)
803 (28.7)
813 (29.1)

329 (42.0)
242 (30.9)
212 (27.1)

1925
543
236
86

534
150
68
29

(69.0)
(19.5)
(8.5)
(3.1)

(68.4)
(19.2)
(8.7)
(3.7)

Chi-square tests used for categorical variables and t-tests for continuous variables.
Missing data in gait speed model: age at menopause (n = 167, 4.7%), body mass index (BMI) (n = 23, 0.6%), physical activity (n = 6, 0.2%), education
(n = 22, 0.6%), general health (n = 4, 0.1%), alcohol (n = 19, 0.5%), smoking (n = 39, 1.1%), hypertension (n = 42, 1.2%), diabetes (n = 2, 0.1%), cardiovascular disease (CVD) (n = 56, 1.6%), arthritis (n = 27, 0.8%), fracture (n = 310, 8.6%), hormone therapy use (n = 6, 0.2%), falls (n = 16, 0.4%),
depression (n = 64, 1.8%).
Missing data in SF-36 model: age at menopause (n = 239, 5.0%), waist (n = 12, 0.3%), BMI (n = 31, 0.7%), physical activity (n = 13, 0.3%), education
(n = 31, 0.7%), general health (n = 6, 0.1%), alcohol (n = 28, 0.6%), smoking (n = 56, 1.2%), hypertension (n = 54, 1.1%), diabetes (n = 4, 0.1%), CVD
(n = 81, 1.7%), arthritis (n = 37, 0.8%), fracture (n = 416, 8.8%), hormone therapy use (n = 10, 0.2%), falls (n = 24, 0.5%), depression (n = 106, 2.2%).
SD=standard deviation.
a
P-values indicate overall difference between decliners and nondecliners in gait seed, calculated as gait speed change from baseline to 1-year follow-up.
b
P-values indicate overall difference between no change or increase and decrease in SF-36 groups, calculated as change from baseline to 1-year follow-up.
*
P < .05, †.001; ‡.01.
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future PCMD in the present study was significantly stronger when considering measures from two time points than
from only one. Thus, our results emphasize the importance
of monitoring functional status repeatedly over time to aid
clinicians in assessing an individual’s risk of mobility limitations and to guide initiation and intensity of prevention
strategies that delay onset of disability in older adults.
Gait speed and other measures of PF tend to decline
with advancing age. As expected, 43% of the current study
sample experienced declines in gait speed of 0.1 m/s or
more, and 22% reported SF-36 PF scores of 10 points or
more lower over 1 year. Furthermore, women identified as
gait speed or SF-36 decliners had a substantial likelihood
of having developed PCMD by Years 3 and 6. In fully
adjusted models, gait speed decliners had greater PCMD
risk at each follow-up (Year 3: OR = 2.59; Year 6:
OR = 2.35) than SF-36 decliners (Year 3: OR = 1.42;
Year 6: OR = 1.49). Similar findings have been reported in
other epidemiological studies of older adults.2,7,23 The
greater odds of PCMD associated with slowing gait speed
than with decline in self-reported PF could be explained,

5

in part, because gait speed was not only an explanatory
variable, but was also used to define PCMD.
When evaluating future disability risk in older populations, the approach for selecting the most appropriate
functional measure remains unclear.2,9,10,13 In our study,
gait speed alone (at baseline or 1-year change) usually performed significantly better in predicting incident PCMD
than SF-36 PF, according to the AUC. These findings
appear consistent with a previous study2 that recognized
gait speed as a “vital sign” for health-related risk of geriatric conditions including “dysmobility” or gait disorders2,24, but in the present study, single baseline measures
of SF-36 PF and gait speed had comparable discrimination
between women with and without PCMD (1–3% difference) over 6 years of follow-up, consistent with other
investigations,1,8 despite the fact that gait speed and SF-36
PF do not measure the same construct of functional status
and disability.9,13 Similar WHI studies have reported that
SF-36 performs as well as physical performance measures
in defining frailty and predicting risk of falls, hip fracture,
and mortality.25

Table 2. Associations Between Baseline Gait Speed or 36-Item Short-Form Physical Function Index (SF-36 PF) and
Incident Preclinical Mobility Disability (<1 m/s) at Year 3 or 6
Model 1a

Model 2b
OR (95% Confidence Interval)

Model 3c

0.45 (0.40–0.51)
0.62 (0.58–0.68)

0.50 (0.44–0.57)
0.70 (0.64–0.76)

0.53 (0.47–0.60)
0.76 (0.69–0.85)

0.58 (0.53–0.64)
0.59 (0.54–0.64)

0.63 (0.57–0.70)
0.65 (0.59–0.72)

0.65 (0.59–0.72)
0.69 (0.62–0.77)

Physical Function Measure

Year 3
Gait speed, m/s
SF-36 PF
Year 6
Gait speed, m/s
SF-36 PF

1.00

B

Sensitivity
0.50
0.25

0.00

Baseline ROC area: 0.7342
Baseline + Y1 ROC area: 0.7629
Reference
0.00

0.25

0.50
1-Speci city

0.75

1.00

Baseline ROC area: 0.6999
Baseline + Y1 ROC area: 0.7070
Reference

0.00

0.25

Sensitivity
0.50

0.75

A

0.75

1.00

Odds ratios (ORs) represent the effect for a 1–standard deviation change in each physical function measure.
All estimates are strongly significant (P < .001).
a
Adjusted for age and clinical trial arm.
b
Further adjusted for age at menopause, race and ethnicity, body mass index, physical activity, alcohol use, and smoking.
c
Further adjusted for self-reported general health and history of hypertension, diabetes mellitus, cardiovascular disease, and arthritis.

0.00

0.25

0.50
1-Speci city

0.75

1.00

Figure 1. Receiver operating characteristic (ROC) curves for predicting new preclinical mobility disability at Year 3 according to
physical function measured at baseline only (gray) or baseline plus 1 year (black). Gait speed, test for difference in ROC curves,
P < .001. Medical Outcomes Study 36-Item Short-Form Physical Function Index, test for difference in ROC curves; P = .005.
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0.75

A

0.25

0.25

Sensitivity
0.50

Sensitivity
0.50

0.75
0.00

Baseline ROC area: 0.7134
Baseline + Y1 ROC area: 0.7388
Reference
0.00

0.25

0.50
1-Speci city

0.75

1.00

Baseline ROC area: 0.7049
Baseline + Y1 ROC area: 0.7123
Reference

0.00

1.00

6

0.00

0.25

0.50
1-Speci city

0.75

1.00

Figure 2. Receiver operating characteristic (ROC) curves for predicting new preclinical mobility disability at Year 6 according to
physical function measured at baseline only (gray) or baseline plus 1 year (black). Gait speed, test for difference in ROC curves;
P < .001. Medical Outcomes Study 36-Item Short-Form Physical Function Index, test for difference in ROC curves; P = .004.

Discrimination of women with future PCMD from
those without was nearly 5 percentage points greater for
1-year change in gait speed than SF-36 PF over 6 years.
Thus, our findings suggest that gait speed is a more appropriate, more sensitive measure when quantifying risk of
incident PCMD, an association that reported declines in
SF-36 PF do not modify (Pinteraction>0.2). Hence, routine
assessments of gait speed may provide greater value than
the SF-36 PF for developing risk profiles underlying various physiological processes (cardiopulmonary or neurological deficits) in nondisabled, healthy older populations and
for evaluating an individual’s trajectory from functional
independence to disability over time.2,22,26 Regular monitoring of gait speed in older clinical populations may also
distinguish presence and severity of subtle functional
changes in individuals who do not report functional problems and thus identify persons who may need and use
more healthcare services over time.2,27 The SF-36 PF
appears to be a suitable alternative measure of gait speed
in clinical and epidemiological studies of older women if
the primary question is to determine likelihood of future
PCMD. Likewise, the SF-36 PF may serve as proxy for
clinical gait speed testing if gait speed necessitates additional costs (staff time) or imposes a burden on older
adults with other health risks or fatigue.2 Nonetheless,
given that difficulties in mobility often precede other ageassociated adverse outcomes, including falls, hip fracture,
and hospitalization,9,28 the opportune time to intervene in
older women may be between baseline and the first year
after an initial functional assessment, when the likelihood
of promoting recovery and prevent disability onset is high.
The utility of baseline self-report and clinical PF and 1-year
changes in self-report and clinical PF in predicting future
risk of established mobility disability, as well as other
health outcomes (all-cause and cause-specific mortality,
falls, and hospitalization), will be examined in the WHI.

STRENGTHS AND LIMITATIONS
This study had several strengths, including the large,
prospective study design and availability of clinical and

self-reported PF assessments at baseline and 1 year. Furthermore, a 1 m/s cut-point to define new PCMD is based
on previous studies that have validated its relevance to
functional disability, morbidity, and survival in older
adults.6,7,21,22 Some studies have used slower cut-points
(≤0.6 or <0.8 m/s)2,7,27,29, which may underestimate risk
of future functional disability in individuals with preclinical disability. Our findings suggest that PCMD risk can be
identified in older women with faster gait speeds. To our
knowledge, a similar criterion for SF-36 PF score that
reflects mobility disability has not been established. In our
study, we standardized gait speed and SF-36 PF exposures
to the standard normal distribution (per 1 SD) to facilitate
more direct comparisons of associations with PCMD for
each exposure. Alternative measures of subclinical mobility
disability (e.g., difficulty walking a one-quarter of a mile,
climbing a flight of stairs, performance on a longer walking test) were not available in this cohort. We also
acknowledge the possibility of selection bias, because
women who were excluded because they were missing
Year 1 SF-36 PF or gait speed data (19%) had significantly
slower gait speeds than those who were not missing Year
1 measures (data not shown). In addition, self-reported
SF-36 PF scores represent personal perspectives of health
that mood, expectations, or past experiences that were not
included in adjusted analyses may influence differently in
different participants.

CONCLUSION
One-year declines in clinically measured gait speed showed
greater sensitivity to change in mobility than SF-36 PF
scores alone, although baseline SF-36 PF scores had performance comparable with that of gait speed in discriminating future PCMD cases in older women. The present
findings may be limited given that gait speed was used as a
primary predictor and to define the PCMD outcome.
Nonetheless, clinically measured functional assessments,
such as gait speed, may provide additional information
regarding the hypothesized mechanism of mobility disability (lower extremity muscle strength) and may thus aid in
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diagnosis and treatment in clinical settings. Nevertheless,
self-reported PF may be a more feasible and practical tool
for describing disability risk and prevention in older
women when gait speed is not available. The choice to use
performance or self-reported measures in clinical and epidemiological studies should be based on the study population, feasibility, and research objectives.9 Additional
considerations in healthcare settings should focus on ease
and cost of administration in terms of equipment, space,
time, patient characteristics, and patient burden (fatigue,
physical limitations or disabilities). Regardless of which
measure is selected, using two time points, possibly a year
or more apart, to assess trajectories of change in mobility
provides better clinical value than a single measure in
predicting future PCMD.
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SUPPORTING INFORMATION
Additional Supporting Information may be found in the
online version of this article:
Figure S1. Receiver operating characteristic (ROC)
curves for predicting new pre-clinical mobility disability
according to gait speed (gray) or SF-36 (black) at baseline.
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A. Outcome at year 3, test for difference in ROC curves;
P<.001. B. Outcome at year 6, test for difference in ROC
curves; P<.21
Table S1. Associations between decline (DY1-B) in
gait speed or SF-36 and pre-clinical mobility disability
(<1 m/s) at year 3 or 6
Table S2. Comparing baseline-only to baseline-plusyear-1 modelsa of gait speed and SF-36 scores and pre-
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clinical mobility disability (<1 m/s) at year 3 or 6, using
area under ROC curves
Please note: Wiley-Blackwell is not responsible for the
content, accuracy, errors, or functionality of any supporting materials supplied by the authors. Any queries (other
than missing material) should be directed to the corresponding author for the article.

