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Abstract

Background: Self-assessed health status (SAHS) and physi-
cal performance measures (in particular, walking speed) are
strong predictors of health-related events. Nevertheless, the
possible interaction between them in predicting major out-
comes has not been clearly explored. Objective: The aim of
the study is to evaluate the predictive and additive value for
mortality of a SAHS measure and a walking speed test. Meth-
ods: Data are from 2,139 Mexican-Americans aged =65
years enrolled in the Hispanic Established Populations for
Epidemiologic Studies of the Elderly, and followed for 5.8
years. At the baseline visit, participants were asked to answer
to the question ‘How is your health in general?’ presented as
a four-level Likert item (i.e., poor, fair, good, excellent). They
were also asked to ‘walk down and back as fast as it felt safe
and comfortable’ along an 8-ft track. Cox proportional haz-
ard models, receiver operating characteristic (ROC) curve,
and specificity/sensitivity analyses were performed to evalu-
ate the predictive value of SAHS and walking speed for mor-
tality. Results: The mean age of the sample was 72.1 years.

Participants reporting ‘poor’ SAHS were more likely to die
compared to those with ‘excellent’ SAHS, even after adjust-
ment for potential confounders (HR 1.52, 95% Cl 1.10-2.10).
Similar results were obtained for participants with slow walk-
ing speed (<0.29 m/s; HR 1.68, 95% Cl 1.27-2.24; reference
group: walking speed =0.81 m/s). A statistically significant,
but weak, correlation between SAHS and walking speed was
observed (Pearson’s r = 0.069, p = 0.001). No significant dif-
ferences in areas under curves from ROC analyses were re-
ported for the prediction of mortality when the SAHS and
walking speed were tested (alone or in combination). Both
tests presented high specificity (=80%) for the prediction of
mortality. Conclusion: SAHS and walking speed are not only
significant and independent predictors of mortality in older
Mexican-Americans, butalso present a similar predictive val-
ue. The additive prognostic value of the two measures is lim-
ited. Copyright © 2008 S. Karger AG, Basel

Introduction

The use of physical function measures has been re-
peatedly encouraged in clinical as well as in research set-
tings for a better evaluation of older persons’ health status
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[1]. Nevertheless, the clinical visit still commonly relies
on information provided to the physician by the patient
and/or proxies. The reluctance in adopting physical func-
tion measures for the standard assessment might be due
to the higher burden of clinical conditions and the longer
medical history characterizing older persons and imply-
ing more time for the visit.

Physical performance measures (and especially walk-
ing speed tests [2, 3]) are important predictors of major
outcomes (including disability [2, 4, 5] and mortality [3,
5]). Moreover, they have also been associated with age-
related subclinical conditions (such as inflammation [6]
and sarcopenia [7, 8]). It is noteworthy that physical per-
formance measures are predictive of health-related events
even among healthy and well-functioning older persons
[9], so to potentially serve as useful screening instru-
ments.

In asimilar way, self-assessed health status (SAHS) has
been shown to significantly predict negative outcomes
(including disability [10] and mortality [11-14]). Several
mechanisms potentially explaining its predictive value
have been proposed in literature. It has been suggested
that SAHS might better capture the burden of clinical
and subclinical conditions compared to the traditionally
adopted measures of disease, possibly because inclusive
of a wider spectrum of information (e.g., personal sensa-
tions). It is also possible that positive self-ratings may
mirror a general optimistic disposition [15], promoting
the activation of a virtuous cycle with beneficial effects
on neurological, immunological and endocrinological
mechanisms [16].

Inarecent study conducted on 257 Finnish men, Lyyra
etal. [16] showed that the relationship between SAHS and
mortality was independent of several potential confound-
ers, including physical function (i.e., isometric muscle
strength). However, the possible interaction between
physical performance measures and self-perceived health
status in the prediction of events has never been specifi-
cally explored. Given the important role that SAHS and
physical performance measures may have in the screen-
ing process of older persons, the study of this issue is of
relevant clinical interest. The risk estimate of negative
events may be improved by simultaneously considering
measures of physical performance and SAHS. In the pres-
ent study, we hypothesized that (1) physical performance
and SAHS are both predictive of mortality in older per-
sons, and (2) a possible additive effect of these two screen-
ing instruments improves the prediction of events.

This paper presents results from analyses performed
in a large sample of older Mexican-Americans and aims
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at evaluating the predictive value for mortality of SAHS
and walking speed. Besides comparing the predictive val-
ue of the two tests, analyses were also conducted to esti-
mate whether the mortality risk was higher according to
the number of tests scoring poorly.

Methods

Data are from the Hispanic Established Populations for Epi-
demiologic Studies of the Elderly (H-EPESE). The baseline visit of
this prospective cohort study was performed from September
1993 to June 1994 on a representative sample of community-
dwelling Mexican-American elderly, aged =65 years, residing in
the five South-Western states of Arizona, California, Colorado,
New Mexico, and Texas. The primary aim of the H-EPESE study
was to estimate the prevalence of key physical and health condi-
tions in older Mexican-Americans, and to compare these findings
to those from other populations. The H-EPESE study methods
and participants’ recruitment process were previously published
[17-19].

Informed consent was obtained from study participants. The
H-EPESE study was conducted in compliance with the require-
ments of the University of Texas Medical Branch Institutional Re-
view Board/Human Subjects’ Research Committee. The total
number of subjects surveyed at baseline was 3,050. The present
study used baseline data and data obtained at the 2-, 5-,and 7-year
follow-up visits.

The present analyses were performed on a sample of 2,139 par-
ticipants, after exclusion of participants with missing values for
the variables of interest (SAHS measure n = 318, walking speed
test n = 640 [among these latter, 296 refused or were unable to
walk]), and/or lost during the follow-up (n = 212). Participants
excluded from the present analyses (n = 911) were significantly
(p<0.05) older, more likely to be depressed, cognitively impaired,
and physically disabled compared to those included in the present
study sample. They also tended to report higher prevalence of
clinical conditions. Included vs. excluded participants did not sig-
nificantly differ according to gender.

Mortality

Mortality was evaluated at the time of follow-up visits and
validated by the National Death Index. The follow-up time con-
sidered for the present analyses was calculated as the time from
the date of baseline visit to the date of death (for participants who
died during the follow-up), and censored to the last contact date
for participants who did not die during the study follow-up.

Self-Assessed Health Status

At the baseline visit, a single-item measure of SAHS was ad-
ministered to all the participants [20]. Subjects were asked to
answer to the question ‘How is your health in general?’ rating
their status as ‘excellent’, ‘good’, ‘fair’, or ‘poor’. The relative
score ranging from 1 (best) to 4 (worst) was used for the present
analyses. SAHS measures have been shown to be predictive of
major health-related events, including disability [10] and mor-
tality [11-14].
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Walking Speed Test

At the baseline visit, participants were asked to ‘walk down
and back as fast as it felt safe and comfortable’ for them along an
8-ft track. The performance was timed and results (in s) recorded.
For a better comparison with the 4-level variable of SAHS, walk-
ing speed (in m/s) was categorized into four groups by using the
same population percentiles observed for the different SAHS lev-
els (i.e., SAHS cut-points: ‘poor-fair’ 13th percentile, ‘fair-good’
58th percentile, ‘good-excellent’ 87th percentile). Based on these
percentiles, four groups (numerically similar to the SAHS groups)
were then identified for the walking speed (<0.29; 0.29-0.53;
0.54-0.80; =0.81 m/s). Consistent findings with those reported
in the present paper were obtained when analyses were performed
categorizing the walking speed variable into quartiles (results
available upon request). Spearman’s correlations between the ad-
opted physical performance measure and the more commonly
used 8-ft walking test showed a regression coefficient of 0.699
(p <0.001) in this study sample.

Covariates

Baseline sociodemographic characteristics (age, gender, smok-
ing status, house income) were self-reported by the study partici-
pants or provided by proxies. Smoking status was considered as
‘current’ if participants reported to have smoked at least 100 ciga-
rettes in their lifetime and currently smoke. The presence of dis-
eases was assessed by asking participants whether a doctor had
ever told them that they had a certain condition. The definition
of hypertension also considered baseline blood pressure levels
=140/90 mm Hg. Body mass index (BMI) was calculated by di-
viding weight (in kg) and squared height (in m). Obesity was con-
sidered as present when participants had a BMI =30 kg/m?. De-
pressive symptomatology was measured with the CES-D scale
(continuous score, range 0-60, where higher scores indicate the
presence of more depressive symptomatology) [21]. Cognitive
function was evaluated using the MMSE instrument (continuous
score, range 0-30, where higher scores indicate higher cognitive
function) [22]. Physical disability was assessed using the number
of impaired activities of daily living (ADL, range 0-6) [23] and
instrumental activities of daily living (IADL, range 0-8) [24].

Statistical Analysis

Means (SD) and proportions (as percentage) were calculated
to describe the main characteristics of the study sample. x> and
t test analyses according to vital status at the end of the follow-up
were performed. Unadjusted and adjusted proportional hazard
models were performed to estimate the hazard ratios (HR, and
95% confidence intervals (95% CI)) for mortality of walking speed
and SAHS variables. All the sociodemographic and clinical vari-
ables showing a statistically significant difference at the univari-
ate analyses according to vital status at the end of follow-up were
included as covariates in the adjusted models. Kaplan-Meier sur-
vival curves for mortality were also performed according to phys-
ical performance and SAHS groups. Receiver operating charac-
teristic (ROC) curve analyses were computed to estimate the
predictive value of the independent variables of interest for mor-
tality (alone and in combination) through the evaluation of the
areas under the curves (AUCs). Specificity and sensitivity of walk-
ing speed and SAHS cut-points for mortality were also calculated.
A p value <0.05 was chosen for statistical significance for all the
present analyses.
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Table 1. Main characteristics! of the study sample (n = 2,139) ac-
cording to vital status at the 7-year follow-up visit

Survived ~ Deceased p
(n=1,423) (n=716)

Age, years 709%£50 745%6.7 <0.001
Gender, women 60.9 49.7 <0.001
Current smoking 12.3 15.5 0.04
House income USD <10,000 56.7 57.6 0.71
Body mass index >30 kg/m*>  32.2 24.9 <0.001
CES-D score 8.4%8.7 9.5%£9.0 0.007
Mini Mental State

Examination score 259%+36 250x3.8 <0.001
Asthma 2.2 2.5 0.63
Cancer 3.4 7.7 <0.001
Diabetes 21.0 33.6 <0.001
Hip fracture 1.8 2.8 0.15
Heart attack 8.0 11.0 0.02
Hypertension 60.5 66.4 0.007
Osteoarthritis 39.1 35.7 0.13
Renal disease 0.5 1.1 0.10
Stroke 3.2 53 0.02
Thyroid disease 0.8 0.4 0.27
Number of impaired ADL 0.05%£0.43 0.11x0.62 0.005
Number of impaired IADL 0.73%£1.27 1.09%£1.50 <0.001
SAHS <0.001

Excellent 14.3 9.9

Good 30.1 26.5

Fair 44.6 46.4

Poor 11.0 17.2
Walking speed <0.001

>0.81 m/s 20.0 12.0

0.53-0.80 m/s 22.6 19.3
0.29-0.53 m/s 46.4 50.3
<0.29 m/s 11.1 18.4

CES-D = Center for Epidemiological Studies — Depression
Scale; ADL = activities of daily living; IADL = instrumental ac-
tivities of daily living.

! Expressed as means * SDs, or percentages.

Results

The main characteristics of the study sample (n =
2,139) are reported in table 1 according to vital status at
the end of the follow-up (mean follow-up length 5.77
years). During this time, 716 (33.5%) events occurred in
the study sample. Compared to survivors, participants
who died during the follow-up were older, more likely to
be men and current smokers, and had a higher prevalence
of cancer, diabetes, heartattack, hypertension, and stroke.
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Fig. 1. Kaplan-Meier survival curves for mortality according to walking speed categories (a) and SAHS (b).

Table 2. Results (HR and 95% CI) from proportional hazard models estimating the predictive value of SAHS and walking speed for

mortality
Model 1 Model 2 Model 3 Model 4
HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)
SAHS
Excellent (n/N = 71/275) 1 1 1 1

Good (n/N =190/618)

Fair (n/N = 332/967)

Poor (n/N = 123/279)

Walking speed

>0.81 m/s (n/N = 86/370)
0.54-0.80 m/s (n/N = 138/459)
0.29-0.53 m/s (n/N = 360/1,020)

<0.29 m/s (n/N = 132/290)

1.18 (0.90-1.55)
1.32 (1.02-1.71)*
2.10 (1.57-2.82)*

1
1.26 (0.96-1.66)

1.53 (1.21-1.94)*
1.89 (1.44-2.50)*

1.10 (0.83-1.46)
1.13 (0.86-1.48)
1.56 (1.13-2.15)*

1
1.21 (0.92-1.59)

1.40 (1.10-1.78)*
1.71 (1.29-2.26)*

1.11 (0.83-1.47)
1.13 (0.86-1.49)
1.55 (1.12-2.14)*

1
1.21 (0.92-1.60)

1.40 (1.10-1.79)*
1.71 (1.29-2.26)*

1.09 (0.82-1.45)
1.11 (0.85-1.46)
1.53 (1.10-2.11)*

1
1.23 (0.94-1.62)

1.42 (1.12-1.81)*
1.70 (1.28-2.26)*

*p < 0.05. n/N = Number of events/number of participants.

Model 1: adjusted for age and gender. Model 2: adjusted for
Model 1 covariates + current smoking, BMI >30 kg/m?, Mini
Mental State Examination score, CES-D score, cancer, diabetes,
heart attack, hypertension, stroke. Model 3: adjusted for Model 2

covariates + number of impaired ADLs, number of impaired
IADLs. Model 4: proportional hazard model (Model 3 adjust-
ment) in which the independent variables of interest (SAHS and
walking speed) are simultaneously included as predictors of mor-
tality.

They also had a lower prevalence of obesity, lower MMSE
scores, and higher CES-D scale scores. Participants who
died also had a higher number of impaired ADLs and
IADLs. Regarding the variables of interest for the present
study, significant differences between participants who
died versus survivors were reported for both the SAHS
and the walking speed categories.

Self-Assessed Health Status, Walking
Speed and Mortality

In figure 1, Kaplan-Meier survival curves for mortal-
ity according to the walking speed categories (fig. 1a) and
the SAHS (fig. 1b) are presented. Pairwise comparisons
performed across the SAHS groups showed that partici-
pants reporting a ‘good’ health status were not signifi-
cantly different from those reporting an ‘excellent’ or
‘fair’ health status. All the other comparisons across
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Fig. 2. Kaplan-Meier survival curves for mortality according to
the number of high-risk groups (defined as ‘poor’ SAHS and slow-
est walking speed category, i.e., <0.29 m/s).

SAHS groups showed statistical significant differences
(all p values <0.05). Significant results were also reported
for all the pairwise comparisons performed across the
walking speed categories (all p values <0.05), except for
the comparison between the two fastest groups (p =
0.07).

Results from adjusted Cox proportional hazard mod-
els estimating the mortality risk according to SAHS and
walking speed categories are shown in table 2. Statisti-
cally significant trends in the association of both vari-
ables of interest with mortality were reported. Partici-
pants reporting a ‘poor” health status at the baseline were
more likely to die compared to subjects reporting an ‘ex-
cellent” health status, even after adjustment for potential
confounders (Model 3 adjustment HR 1.55,95% CI 1.12-
2.14). Similar results were observed for participants with
low walking speed (<0.29 m/s; HR 1.71, 95% CI 1.29-
2.26) compared to participants with walking speed =0.81
m/s (reference group).

A statistically significant, but weak, correlation be-
tween SAHS and walking speed categories (Pearson’s r =
0.069; p = 0.001) was reported. Adjusted Cox proportion-
al hazard models (table 2, Model 4) were then performed
including simultaneously SAHS and walking speed vari-
ables as predictors of mortality. Results showed that both
variables of interest were able to significantly and inde-
pendently predict the study outcome (both p values for
trend <0.05).
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No significant differences in AUCs from ROC analy-
ses were also reported for the prediction of mortality
when SAHS (0.557, 95% CI 0.531-0.583) and walking
speed groups (0.577, 95% CI 0.551-0.602) were tested.
The combination of the two 4-level categorical variables
into a single 8-level categorical variable led to a slight in-
crease in the AUC (0.595, 95% CI 0.570-0.620). On the
other hand, both tests showed high specificity for the pre-
diction of mortality. In fact, the specificity of ‘excellent’
SAHS (compared to all the other combined levels of
SAHS) was 0.857. Similarly, walking speed =0.81 m/s
(compared to lower walking speeds) had a specificity of
0.800 in predicting mortality. Very low sensitivity was
found for both tests at these cut-points (i.e., SAHS 0.099,
walking speed 0.120). When the two tests were consid-
ered together (i.e., participants with ‘excellent’ SAHS and
walking speed =0.81 m/s vs. all the others) the specific-
ity increased to 0.976 (sensitivity 0.011), but the number
of subjects with both positive values was extremely low
(n = 38, 2.0% of the study sample).

Finally, to further evaluate the potential additive value
of the SAHS and the walking speed for the estimate of
mortality risk, Kaplan-Meier survival curves were per-
formed according to the number of high-risk conditions
of death (defined as ‘poor’ SAHS and the slowest walking
speed group; fig. 2). Participants with no risk condition
had a longer survival compared to the other groups. Sig-
nificant differences were maintained even after adjust-
ment for potential confounders (Model 3 adjustment: no
high-risk conditions [events/participants = 490/1,621]
1 - reference group; one high-risk condition [events/par-
ticipants = 197/467] HR 1.34, 95% CI 1.12-1.59; two high-
risk conditions [events/participants = 29/51] HR 1.80,
95% CI 1.22-2.66). No significant interaction term for
mortality between walking speed and SAHS was found
(p for interaction term = 0.28).

Discussion

In the present study, we evaluated the predictive value
for mortality of a self-reported measure of health status
and a walking speed test. Our results show that both mea-
sures are similarly predictive of mortality among older
Mexican-Americans. As shown by the small increment in
the AUCs drawn by the combined use of the two mea-
sures, a limited additive value is present between the
SAHS and the physical performance test for predicting
mortality. However, poor results at both tests identify a
smaller group of subjects characterized by a particularly
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increased risk of mortality, which was confirmed even
after adjustment for several potential confounders.

Our results, consistent with previous reports [3, 5, 9,
25], demonstrate a significant association between phys-
ical performance and mortality. Walking speed is more
usually associated with the physical disability outcome
given the close relationship existing between the walking
task and the mobility limitation, a pre-disability state [26,
27]. The innate prognostic value of walking speed for an
event apparently not related to lower extremity function
(i.e., mortality) can be better understood if this physical
performance measure is considered as the extent of cu-
mulative age-related body modifications and/or diseases
burden. Interestingly and in line with this hypothesis, ex-
tremely small differences in the strength of the relation-
ship between walking speed and mortality were reported
between our results from unadjusted and adjusted mod-
els. This consistency may suggest that the prognostic val-
ue of walking speed is independent of clinical conditions
and disease risk factors.

Self-ratings of health are reliable predictors of surviv-
al, even when health risk factors are taken into account
[11-14]. SAHS may simply provide a more complete and
wider evaluation of the health status compared to what
can be retrieved by a physician or the evaluation instru-
ments. In fact, as explained by Stenback [28], the patient
is the only one having access to sensations arising from
within the body. Interestingly, studies with a particularly
long follow-up tend to show a decrease of the SAHS pre-
dictive value over time [13, 16]. This phenomenon is in
accord with the so-called ‘sponge” hypothesis [16] pro-
posing that SAHS predicts mortality mainly because
more inclusive than the adopted covariates. On the long
term and at very old age, the relationship between SAHS
and mortality tends to weaken likely because over-
whelmed by the rapid and multiple onsets of new (sub)-
clinical conditions influencing health status and surviv-
al. Overall, our findings based on a ~6 year follow-up are
consistent with previous reports [12, 13].

It has also been suggested that the SAHS reflects not
only the respondent’s own current health, but also the
knowledge of family risk factors [11, 29]. The relationship
between self-rated health and negative outcomes may
also find an additional possible explanation in the dy-
namic evaluation implied in the assessment [11]. In other
words, even a one-point assessment is rated based on
(own and others’) previous and current health experienc-
es, consequently designing a trajectory of well-being. It is
also important to mention how the SAHS can modify be-
havioral patterns, and influence the adherence to inter-

Self-Assessed Health Status, Walking
Speed and Mortality

ventions and treatments [11, 30], consequently protecting
or exposing to events.

Besides of confirming the predictive value for mortal-
ity of both SAHS and objective physical performance
measures [9, 20], the present study presents some novel
findings. First, our study was conducted on a communi-
ty-based population of Hispanic older adults in the USA.
The importance of evaluating the relationship between
SAHS and mortality in different social and cultural set-
tings (potentially responsible for significant differences)
has been previously remarked in literature [13]. To our
knowledge, a direct comparison among these instru-
ments for mortality in elders was not yet available in lit-
erature. Moreover, the possible interaction between self-
reported and objective measures in the elderly has only
been sparsely evaluated in cross-sectional studies [31, 32].
Since these instruments (should) play key roles in the
overall assessment of older persons, and potentially indi-
cate the potential candidates for specifically tailored clin-
ical interventions, it is particularly important to evaluate
their relationships. In this context, the two measures may
share similar areas of the older person’s assessment. In
fact, walking speed might not be merely considered as a
measure of physical functioning, but (in a broader extent)
as a marker of well-being [9]. Nevertheless, despite the
potential similarities, our results show that the walking
speed and the SAHS are not strongly related to each oth-
er, and they are independent predictors of mortality.
Therefore, these findings may support the idea that, even
if theoretically they may share a common basis, these
measures are indeed capturing different health-related
information in the prediction of mortality. This hypoth-
esis may be supported by the different aims and designs
on which the two measures were built. Finally, it is note-
worthy that similar estimates of risk were reported for
walking speed and SAHS in the prediction of mortality.
This finding may support the validity of walking speed
as a general well-being index [9]. Moreover, the multiple
dimension characterization of SAHS and walking speed
may explain the limited additional prognostic value
showed when combined. It is possible that these variables
are so comprehensive that the evaluation of additional
factors is superfluous for the improvement of the assess-
ment.

Although statistically significant, our results from
AUC analyses were not particularly striking for both
SAHS and walking speed in the prediction of mortality
(0.557 and 0.577, respectively). These findings may ap-
parently limit the clinical relevance of these measures.
Nevertheless, the high specificity shown by both tests
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(=80%) provides them with an important role in the
screening process. Older patients usually have many
more difficulties in following a diagnostic and therapeu-
tic schedule than younger subjects because of the higher
burdens imposed by social, clinical, and physical prob-
lems. In this context, specificity becomes particularly im-
portant because crucial in excluding as many ‘false posi-
tives’ as possible from further potentially irrelevant eval-
uations and examinations. By showing that both SAHS
and walking speed are not only predictive of health-re-
lated events (i.e., mortality), but also provided with high
specificity, our findings indeed support their use in the
clinical setting for the initial evaluation of older per-
sons.

The present analyses were conducted only in H-EPESE
participants with valid data for all the variables of inter-
est. The exclusion of subjects with missing data and/or
lost to follow-up may have influenced our results, likely
underestimating the predictive value of SAHS and walk-
ing speed for mortality. In fact, excluded participants
were characterized (as often occurring in epidemiologi-
cal studies) by older age, higher comorbidity, and greater
physical disability. These factors, besides of all being pre-
dictors of mortality, are also associated with poor quality
of life and low physical performance.

Our analyses were performed in a large sample of
Mexican-American subjects aged =65 years. Therefore,
our findings may not be applicable to other age and/or
ethnic groups. Moreover, third factors not considered in
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the present analyses may potentially explain our study
findings. Behavioral (e.g., physical activity level) and bio-
logical (e.g., hemoglobin levels, nutritional status) factors
may have influenced our study results. For example, sed-
entary, anemic or malnourished subjects may not only
experience symptoms (e.g., fatigue) affecting their health
status perception and physical performance, but also
present an increased risk of health-related events (includ-
ing mortality) as widely documented in literature.

In conclusion, our study shows that the SAHS and the
walking speed test are both significant and independent
predictors with a similar strength of mortality in older
Mexican-Americans. Subjects with poor SAHS and slow
walking speed present higher risk of dying compared to
those with only one or none of these risk conditions.
However, the additive prognostic value of the two mea-
sures is limited.
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