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Physical Function and Quality of Life in Older
Adults: Sex Differences
Robert H. Wood, PHD, Rebecca Ellis Gardner, PHD, Kellye A. Ferachi, MS,
Christina King, MS, Andrea Ermolao, MD, Katie E. Cherry, PHD, M. Elaine Cress, PHD,
and S. Michal Jazwinski, PHD, for the Louisiana Healthy Aging Study*

Objectives: Age is associated with deterioration in physical func-
tion (PF) and health-related quality of life (HRQL).

Methods: We examined sex differences in the association between
PF and HRQL among older adults. One hundred eight adults (ages
60 to 98 years) completed the Continuous Scale-Physical Function
Performance test (CS-PFP10), Functional Status Index (FSI), and
SF-36. Effects of sex and fitness group on SF-36 scores were ex-
amined by using linear and nonparametric techniques. Regression
techniques were used to model HRQL indexes with CS-PFP10 and
FSI scores.

Results: Males had better PF as indicated by higher CS-PFP10
scores and lower FSI scores. CS-PFP scores were positively asso-
ciated with several SF-36 scores in both males and females, but the
strength of the association appeared greatest in males. The residual
scores for the females were directly related to self-reported pain.

Conclusions: These data are consistent with reports indicating that
females report symptoms more often than males and rely more on
feelings of discomfort during physical activity in reporting HRQL as
compared with males. Thus, researchers designing interventions to
enhance health-related quality of life among older adults should be
aware of these potential sex differences and aim to improve actual
physical functioning in males and the discomforts associated with
performance of physical activities in females.
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Research indicates the existence of sex disparities in
health-related quality of life (HRQL) among older adults,

with females reporting poorer HRQL as compared with age-
matched male peers.1,2 In 1991, Kaplan et al2 reported a
faster rate of decline in the quality of well-being in older
females and further indicated that after adjusting life expect-
ancy for years of “well-living,” the gap between females and
males decreases by more than 50%. This sex difference is
consistent with the observation that females tend to live with
more chronic illnesses, report greater problems with physical
function (PF), and have a higher incidence of disablement as
compared with males.1,2

It is clear that PF is an important determinant of HRQL
in older males and females (eg, References 3 through 6).3–6

Interestingly, available data suggest that poorer HRQL in
older females might be a consequence of a faster deterioration
in perceived physical function but not actual physical func-
tional ability.1,2,7,8 For example, Rahman and Liu8 report that
at the same level of physical performance, older females were
more likely to report that they had difficulty in performing
activities of daily living (ADLs) in comparison to their age-
matched male counterparts. Of additional interest are data
from Merrill et al,9 who reported a high accuracy of perceived
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Key Points
• Older males score higher on tests of physical function

than age-matched females with similar health histo-
ries, perhaps due to greater muscle mass.

• The degree of association between physical function
and health-related quality of life is markedly greater
in older males compared with females of the same age
and health history.

• Pain occurring during performance of activities of
daily life accounts for a considerable amount of vari-
ance in the health-related quality of life scores of older
females but less so in older males.
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abilities among elderly males and females but also observed
that among those who reported inaccurately, more males than
females underreported disability and more females than males
overreported disability. Furthermore, Merrill et al also sug-
gested that such sex differences might be attributed to the
greater likelihood that females interpret physical discomforts
as symptoms and that they have a greater tendency to recall
and report those symptoms.

Thus, the purpose of this investigation was to examine
relations among performance-based and self-reported physi-
cal function and HRQL among older males and females.
Based on the results of Deck et al1 and Kaplan et al,2 we
hypothesized that males would score higher on physical func-
tion tests and HRQL scores and that sex differences would
exist in the regression of functional scores against HRQL.
Based on studies by Merrill et al,9 we predicted that the pain
scales in the HRQL and ADL inventories would explain more
of the variation in physical components of HRQL in females
than in males.

Materials and Methods
The procedures described herein were approved by the

institutional review boards of Louisiana State University, the
Louisiana State University Health Sciences Center, Penning-
ton Biomedical Research Center, and St. James Place Con-
tinuing Care Retirement Community in Baton Rouge, LA.

Participants

One hundred eight independent-living older adults
(77.3 � 8.0 years of age) provided informed consent to
participate in this study. Seventy-one participants (35 males,
36 females) were from the population-based Louisiana
Healthy Aging Study and 37 participants (13 males, 24 fe-
males) were residents of St. James Place Continuing Care
Retirement Community. The participants in the population-
based study were identified and recruited at random by way
of the 2,000 voter registration roles. The 37 residents of St.
James Place responded to an on-site invitation to participate.
Participant medical histories were obtained and reviewed for
incidence of disabling diseases and conditions and their cur-
rent medication use. Inclusion criteria were adults 60 years of
age and older. Participants deemed to be at high risk for
adverse responses during exercise in accordance with the
guidelines set forth by the American College of Sports Med-
icine10 were excluded from the study.

Instruments

Health-related quality of life. The SF-36 version 2.0
Health Survey (Health Assessment Lab, Boston, MA) was
used to assess HRQL in the study sample.11,12 This measure
has been validated for assessing HRQL in persons over 65
years of age.11,12 The SF-36 contains eight subscales, includ-
ing physical function, role physical, bodily pain, general

health, vitality, social function, mental health, and role emo-
tional, as well as physical and mental health summary scores.

Self-reported physical function. Self-reported physical
function was assessed with the Functional Status Index
(FSI).13 The FSI provides a continuous scale measure of self-
reported need for assistance, pain, and difficulty with the
performance of basic and instrumental ADLs. The construct
and criterion validity of the FSI has been established against
objective measures of physical function,13,14 and the test-
retest reliability coefficients of the various test items are re-
ported as being in the range of r � 0.64 to 0.82.13,14

Physical function performance. A reduced version of
the continuous-scale physical function performance test (CS-
PFP)3,15 was used to assess performance-based physical func-
tion. The CS-PFP requires the participant to perform a series
of ADL-based activities in a standard fashion. The time taken
to complete the tasks, distance covered, and/or weight carried
are recorded and converted to a set of continuous-scale scores.
The test battery provides scores in five physical domains:
upper body strength, lower body strength, upper body flexi-
bility, balance and coordination, endurance, and a total PFP
score.3 The test has been validated for use in this population,3

and the reproducibility of the CS-PFP scores and subscales
are very good, with intraclass correlation coefficients in the
range of r � 0.79 to 0.94. Participants were given specific
directions for each task, and they were instructed to perform
each task safely but to work at maximal effort. For more
information regarding the administration of the CS-PFP,
please see Cress et al3 or the World Wide Web at http://
www.coe.uga.edu/cs-pfp/cspfp_test.html.

Procedures

Participants reported to the laboratory on two occasions
separated by approximately 1 week. The first session included
obtaining written informed consent, a review of medical his-
tory, and the SF-36 and FSI questionnaires. The second ses-
sion involved the CS-PFP10.

Statistical analysis

All data were analyzed using SPSS 11.0 system (SPSS,
Inc., Chicago, IL) for Windows.

Participant characteristics. Participant medical history
information was coded for history of cardiovascular diseases,
orthopedic diseases or problems, neurologic diseases or con-
ditions, and/or “other” conditions known to influence physi-
cal function. Sex differences in prevalence of cardiovascular,
neurologic, orthopedic, and other diseases were analyzed by
using Pearson �2 test for homogeneity. Linear models (one-
way analysis of variance [ANOVA]) were used to examine
sex differences in age, height, weight, waist-hip ratio, total
number of disease categories, number of medications, CS-
PFP10 items (subscales and total score), and all SF-36 in-
dexes. The � level was set a priori at 0.05, and the Satterth-
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waithe approximation for group means was selected for use a
priori in the event of unbalanced groups. Mann-Whitney U
tests were used to test for sex differences in mean ranks of
FSI subscales (assistance [FSA], pain [FSP], and difficulty
[FSD]). The � level was set a priori at P � 0.05. In this case,
Bonferroni corrections were not made as each parameter is
conceptualized as having a unique meaning.

Group differences in HRQL according to sex and phys-
ical function. The CS-PFP10 total physical function scores
were used to assign participants to one of the following three
physical function categories (PFCAT): low, moderate, or
high. Although specific criteria for grouping participants ac-
cording to CS-PFP scores do not yet exist, we arbitrarily
grouped participants as follows: Cress and Meyer16 suggest
that CS-PFP10 total scores of 57 and higher are associated
with low risk of increased dependent-care needs, whereas
scores below 57 are indicative of functional limitations that
may contribute to loss of independence. Furthermore, data
from Cress and Meyer also indicate that participants living in
assisted-care environments have CS-PFP scores of approxi-
mately 47 or lower. Therefore, we grouped the participants
accordingly: the low function category (low) included partic-
ipants with CS-PFP scores less than 47; participants with
scores between 47 and 56 were assigned to the moderately
functional category (moderate); and participants with scores
greater than 56 were assigned to the highly functional (high).
A 2 � 3 ANOVA (sex versus PFCAT) was used to examine
sex differences in the SF-36 physical and mental component
scores (PCS, MCS). ANOVA was selected over multivariate
analysis of variance because each HRQL construct was of
interest. The � level was set at P less than 0.05, and the
Satterthwaithe approximation for group means was selected
for use a priori in the event of unbalanced groups.

Association between function and HRQL by sex. The
data for males and females were treated separately. The Pear-
son correlation was used to assess associations among SF-36
subscales and CS-PFP total scores. Spearman rank order cor-
relation coefficients were derived for describing associations
among SF-36 scales and FSI scores. In each case, the � level

was corrected to P less than 0.005.
Multiple regression was used to model the PCS compo-

nent of the SF-36 using the CS-PFP total score, the pain
scores from the SF-36, and FSI inventories. An � level of P
less than 0.05 was required for statistical significance.

Results
Study sample characteristics

One hundred eight participants completed all tests. Ta-
bles 1 and 2 provide descriptive statistics regarding the char-
acteristics of the study sample. Results from the ANOVA
revealed sex differences in weight, height, and waist-to-hip
ratio (P � 0.05). Although males and females appeared to
report the same number of chronic diseases, Mann-Whitney
U indicated that the females reported taking more medica-
tions than males (P � 0.05).

Pearson �2 test of homogeneity revealed no sex differ-
ences in the frequency in cardiovascular diseases, orthopedic
diseases or conditions, neurologic diseases or conditions, or
“other” diseases or conditions. However, there were sex dif-
ferences with respect to distribution in PFCAT (see Table 2).
A greater percentage of females were of low functional fit-
ness as compared with males and a smaller percentage of
females were in both the moderate and high function catego-
ries (P � 0.05).

Similarly, sex differences also appeared in performance-
based physical function (CS-PFP10) and self-reported func-
tion (FSI) scores as reported in Table 3. Simple ANOVA
revealed a significant main effect of sex on upper body
strength, lower body strength, and total CS-PFP10 score (P �
0.05). The results indicated that males had better physical
function performance and lower self-reported need for assis-
tance or difficulty with ADLs. However, after including body
weight as a covariate, sex differences in CS-PFP scores no
longer achieved statistical significance (F � 1.02, P � 0.27).
Mann-Whitney U tests revealed that females reported greater
need for assistance (FSA) and greater difficulty (FSD) in
performing ADLs.

Table 1. Study sample characteristics

Women Men F P

Age 77.9 � 8.3 76.6 � 7.7 0.65 0.42

Weight (cm) 63.4 � 11.4 80.5 � 10.6a 17.40 �0.001

Height (kg) 163.5 � 7.6 175.1 � 8.9a 15.39 �0.001

BMI 23.7 � 4.0 26.3 � 2.9 3.46 0.072

Waist-hip ratio 0.79 � 0.05 0.92 � 0.07a 42.21 �0.001

No. of diseases 1.93 � 0.97 1.84 � 1.26 0.17 0.68

No. of meds 4.47 � 2.89 2.98 � 2.61b 7.41 0.008

aDifferent from women (simple ANOVA, P � 0.05).

bDifferent from women (Mann-Whitney U, P � 0.05).
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With respect to HRQL, ANOVA revealed no significant
sex differences in the subscales of the SF-36 (see Table 4).

Effects of sex and physical function on HRQL

The results of the mixed model ANOVA revealed a main
effect of PFCAT on the PCS of the SF-36 (F � 11.3, P �
0.001). However, there was no significant main effect of sex
or sex by PFCAT interaction. Post hoc testing (LSD) on the
main effect of PFCAT indicated moderate and high function
groups had higher PCS than low function (P � 0.017), but
moderate and high fit groups did not differ from each other
(see Table 5).

Associations between performance-based and
perceived physical function

Spearman rank order correlation was used to describe
associations between CS-PFP10 scores and the FSI subscales,
as well as a composite of the FSI (FSA � FSP � FSD) for
males and females. The perceived function scores in females
correlated with CS-PFP10 as follows (FSA: r � �0.55, P �
0.001; FSP: r � �0.27, P � 0.05; FSD: r � �0.61, P �
0.001; and total FSI: r � �0.59, P � 0.001). In males the
correlation coefficients were as follows (FSA: r � �0.58,
P � 0.001; FSP: r � �0.38, P � 0.05; FSD: r � �0.70,
P � 0.001; and total FSI: r � �0.71, P � 0.001). The
negative correlation coefficients indicate that higher physical
function scores are associated with lower needs for assis-
tance, pain, and difficulty with ADLs. Also of note are the
stronger correlation coefficients for the males as compared
with the females.

Associations between physical function and HRQL
according to sex

Associations among age, physical function, and SF-36
subscales are presented in Tables 6 and 7 for females and
males, respectively. Pearson correlation coefficients were de-
rived except where associations with FSI scores are described.
In these instances, Spearman rank order correlation coeffi-
cients were derived. There were several significant associa-
tions (P � 0.005) among variables as denoted in the tables.
Of interest was the appearance of associations between age
and performance-based function (CS-PFP) but not between
age and self-reported function (FSI). Also noteworthy is the
consistent appearance of associations between physical func-
tion scores and the SF-36 General Health subscale among
females but not among males. Last, associations between
physical function indicators and the social function subscale
of the SF-36 were present among males but not among fe-
males.

Regression curves are presented for the purposes of il-
lustrating the associations between age and physical function
in males and females (Fig. 1, a and b) and the associations
between physical function and the PCS subscale of the SF-36
(Fig. 2, a and b).

Inspection of the regression curves in Figure 1, a and b,
reveals that age was significantly and inversely related to
performance and the CS-PFP10 in both males and females
(P � 0.005). Furthermore, the slope of the linear trendline
appears somewhat steeper in males; however, this may be due
to their higher CS-PFP10 scores. Interestingly, the percent
variance in physical function accounted for by age is roughly
the same for females and males (R2 � 0.33 and 0.32, respec-
tively). Inspection of the regression curves in Figure 2, a and
b, reveals a significant and positive association between CS-
PFP10 scores and the PCS subscale of the SF-36 for both
males and females (P � 0.005). The nature of the association
was linear for females, but a power curve provided the best fit
for the males. It is important to note that the CS-PFP10
score only accounted for 18% (R2 � 0.18) of the variance
in the SF-36 PCS subscale; however, in males, the CS-
PFP10 score accounted for 60% (R2 � 0.60) of the vari-
ance in the SF-36 PCS.

Post hoc tests

As a result of the large proportion of variance unac-
counted for in the SF-36 PCS scores in females, we elected to
compute the magnitude of the residuals and examine their
association with number of medications taken and with pain
indexes from the FSI and the SF-36. The results indicated
significant associations between the residuals and the FSP
(r � 0.31, P � 0.02) as well as the bodily pain (BP) index of
the SF-36 (r � �0.37, P � 0.005). In each case, the direction

Table 2. Prevalence of disease and physical function
category

Women Men

n 60 48

CVD prevalence 51% 47%

Orthopedic prevalence 33% 34%

Neurologic prevalence1 61% 59%

Other diseases2 29% 27%

Low function prevalence3 64% 35%a

Mod function prevalence4 17% 30%a

High function prevalence5 19% 35%a

aP � 0.05 (�2).

1Neurologic diseases and disorders including vision and hearing loss.

2Other diseases in males primarily reflect cancer, and in women, cancer and
hypothyroidism.

3Low function � CS-PFP scores �47.

4Mod function � CS-PFP scores 48–56.

5High function � CS-PFP10 scores �56.
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of the association suggests that among females, the greater
the magnitude of the residuals, the greater the reports of pain
with performing ADLs.

Multiple regression

Stepwise multiple regression was planned a priori and
further supported by the finding that females perceived pain
during performance of ADLs (FSP scores) contributes sig-
nificantly to their perceived physical aspects of HRQL. There-
fore, CS-PFP10 and FSP scores were used to model the PCS
subscale of the SF-36. In females, FSP score was entered into
the equation first, with partial and part correlations of r �
�0.54 and �0.45, respectively. The CS-PFP total score was
then entered with partial and part correlation coefficients of
r � 0.42 and 0.34, respectively. The complete model [PCS �
53.8 to 0.86 (FSI) � 0.20 (CS-PFP10)] accounts for 48% of
the variance in PCS scores (F � 24.7, P � 0.001). Among
males, the CS-PFP10 score was entered into the equation first
with partial and part correlations of r � �0.64 and 0.49,
respectively. The FSP score was then entered with partial and
part correlation coefficients of r � �0.37 and �0.24, respec-
tively. The complete model for males [(PCS � 45.7 � 0.26
(CS-PFP10) � 0.58 (FSI)] accounts for 65% of the variance
in PCS scores (F � 35.9, P � 0.001).

Discussion
The purpose of this investigation was to determine if sex

influences the association between physical function and
health-related quality of life among older adults. This was
accomplished by examining health-related quality of life
among older males and females with various physical func-
tion capabilities and by assigning participants to fitness cat-
egories. Sex by fitness category interactions on health-related
quality of life and the physical component score (PCS) of the
SF-36 health-related quality of life inventory were analyzed.
Moreover, we plotted physical function scores (CS-PFP10 total
score) against SF-36 PCS scores to examine the linearity of the
regression and the variance accounted for by the models.

The study population included 108 older adults (48 males
and 60 females). The distribution of males and females is

Table 3. Sex and physical function

CS-PFP/FSI
subscales Women Men F P

Upper strength 30.4 � 16.6 45.8 � 20.7a 12.7 �0.001

Upper flexibility 59.7 � 19.5 57.3 � 19.6 0.7 0.410

Lower strength 31.8 � 16.8 43.7 � 21.3a 8.1 0.011

Balance and coord 43.1 � 19.3 51.3 � 21.7 3.5 0.061

Endurance 42.9 � 19.1 51.2 � 21.7 3.4 0.063

Total CS-PFP 39.9 � 17.5 48.9 � 20.9a 5.4 0.022

FSIA raw (rank score) 22.7 � 7.6 (59.4) 21.0 � 7.1 (44.4)b 1.6 0.007

FSIP raw (rank score) 22.7 � 7.6 (56.3) 19.9 � 4.2 (48.6) 0.3 0.148

FSID raw (rank score) 22.7 � 6.1 (59.2) 21.9 � 7.9 (44.7)b 1.4 0.014

aDifferent from women (simple ANOVA, P � 0.05).

bDifferent from women (Mann-Whitney U, P � 0.05).

Table 4. Sex and HRQLa

SF-36
subscale Women Men F P

Physical
function

66.9 � 27.4 76.4 � 23.3 3.30 0.070

Role physical 73.7 � 33.9 77.8 � 32.9 0.38 0.538

Bodily pain 70.2 � 25.1 77.5 � 20.2 2.50 0.117

General health 74.2 � 16.1 75.5 � 15.4 0.15 0.698

Vitality 66.8 � 17.1 65.9 � 18.0 0.07 0.797

Social function 91.4 � 15.7 90.6 � 16.0 0.06 0.812

Role emotional 92.0 � 21.0 87.9 � 25.0 0.80 0.374

Mental health 85.0 � 12.7 84.9 � 10.8 0.01 0.958

PCS 43.7 � 10.3 47.1 � 8.5 3.11 0.079

MCS 57.8 � 6.6 56.0 � 5.1 2.17 0.144

aHRQL, health-related quality of life; PCS, physical component scale of the
SF-36; MCS, mental component scale of the SF-36.

Table 5. Effects of sex and functional fitness on health-
related quality of life

PFCAT

SF-36 MCS SF-36 PCS

Women Men Women Men

Low 58.2 � 6.8 54.9 � 5.7 40.3 � 10.4 41.1 � 9.1

Mod 55.5 � 7.6 57.0 � 4.3 48.1 � 7.8a 47.8 � 7.4a

High 58.4 � 5.7 56.4 � 5.2 50.5 � 7.0a 52.5 � 3.7a

aP � 0.05 compared with low.

MCS, mental component of the SF-36; PCS, physical component of the
SF-36.
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consistent with what would be expected in a random sample
of senior adults according to the 2000 United States Census.17

However, inferences from the present study sample may be
limited to the population of white older adults because 98.1%
of the participants were white.

For the purpose of this study, it was important to inves-
tigate the appearance of any sex differences in the presence of
serious diseases and number of prescribed medications taken.
On average, by age 75, adults have between two to three
chronic medical conditions.18 Typically, disability among
older Americans results from specific age-related diseases
and conditions including dementia, stroke, heart and lung
disease, and muscular/skeletal disorders such as arthritis and
osteoporosis (FHA). In the present investigation, the health
history of the entire study sample revealed 46.8% had a his-
tory of cardiovascular diseases, 33.9% had orthopedic dis-
eases or conditions, 63.3% had neurologic diseases or con-
ditions (including vision and hearing loss), and 41.3% had
other diseases or conditions, most of which were either can-
cer or hypothyroidism. Closer inspection of the study sample
revealed that there were no sex differences in the prevalence
of disease categories or total number of diseases. Therefore,
it is not likely that the appearance of sex differences in other

variables can be explained by the health characteristics of the
females and males in this study.

Despite the lack of sex differences in these broad health
categories, there were differences in the number of medica-
tions taken, with females reporting greater medication num-
bers as compared with males (4.5 � 2.9 versus 3.0 � 2.6,
respectively) (P � 0.008). This finding is consistent with
recent data from Deck et al.1 Importantly, the data also indi-
cate no significant association between number of medica-
tions and health-related quality of life constructs, although
the general health component of the SF-36 approached sig-
nificance (P � 0.07). Again, these data confirm the findings
of Deck et al, who reported no association between medica-
tions and the subscales or the total score of the VITA Ques-
tionnaire.

The present study revealed no significant sex difference
in the SF-36 subscales or component scores. This contrasts
with recent data indicating that middle-aged to older (50 to 85
years) healthy males report better levels of well-being on
most dimensions of quality of life compared with age-matched
healthy females.1 However, the participants in the present
investigation were a decade older (ages 60 to 98 years) than
those in the earlier study. Furthermore, the probability values

Table 6. Relations among age, physical function, and HRQL in women

Age PFP FSA2 FSP2 FSD2 PF RP BP GH VT SF RE MH PCS MCS

Age — �0.58a 0.27 0.22 0.31 �0.31 �0.29 0.26 �0.09 �0.32 �0.03 0.09 �0.18 �0.17 �0.03

PFP — �0.54a �0.26 �0.60a 0.62a 0.45a �0.02 0.36a 0.40a 0.05 �0.03 �0.26 0.46a �0.09

FSA1 — 0.64a 0.87a �0.67a �0.63a �0.34 �0.51a �0.55a �0.26 �0.24 �0.29 �0.68a �0.09

FSP1 — 0.70a �0.56a �0.45a �0.56a �0.21 �0.47a �0.33 �0.38a �0.17 �0.58a �0.11

FSD1 — �0.65a �0.64a �0.35 �0.47a �0.64a �0.29 �0.39a �0.41a �0.64a �0.20

PF — 0.50a 0.32 0.38b 0.33 0.28 0.03 0.18 0.82a �0.23

RP — 0.45a 0.43a 0.45a 0.28 0.13 0.11 0.80a �0.09

BP — 0.31 0.30 0.40b 0.30 0.13 0.66a 0.06

GH — 0.38b 0.40b 0.04 0.36b 0.58a 0.14

VT — 0.30 0.30 0.45a 0.40b 0.40b

SF — 0.41b 0.40b 0.34b 0.56a

RE — 0.21 0.02 0.63a

MH — 0.07 0.72a

PCS — 0.28

MCS —

Values are Pearson correlation coefficients.

aP � 0.005.

bP � 0.010.

PF, physical function subscale of the SF-36; RP, role physical subscale of the SF-36; BP, bodily pain subscale of the SF-36; GH, general health subscale of
the SF-36; VT, vitality subscale of the SF-36; SF, social function subscale of the SF-36; RE, role emotional subscale of the SF-36; MH, mental health subscale
of the SF-36.

1Values are Spearman rank order correlation coefficients.

FSA, assistance scale of Functional Status Index; FSP, pain scale of Functional Status Index; FSD, difficulty scale of Functional Status Index; PCS, physical
component of the SF-36; MCS, mental component of the SF-36.
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Fig. 1 Regression curves for associations between age and
physical function in males and females.

Table 7. Relations among age, physical function, and HRQL in men

Age PFP FSA1 FSP1 FSD1 PF RP BP GH VT SF RE MH PCS MCS

Age — �0.56a 0.38 0.06 0.35 �0.26 �0.59a 0.08 �0.22 �0.63a �0.36 �0.17 0.05 0.42b �0.17

PFP — �0.58a �0.38b �0.71a �0.74a 0.67a 0.18 0.19 0.65a 0.54a 0.51a 0.01 0.76a 0.17

FSA1 — 0.21 0.48a 0.47a �0.42b 0.01 0.06 �0.51a �0.26 �0.28 �0.09 �0.39 �0.14

FSP1 — 0.70a 0.44a �0.44a 0.63a �0.33 �0.38 0.42b 0.58a �0.28 0.47a �0.30

FSD1 — 0.69a �0.69 �0.38 �0.35 �0.62a 0.52a 0.70a �0.26 0.75a �0.34

PF — 0.61a 0.31 0.16 0.56a 0.56a 0.63a 0.14 0.84a 0.14

RP — 0.17 0.37 0.56a 0.61a 0.51a 0.20 0.79a 0.24

BP — 0.51a 0.38 0.39b 0.41b 0.22 0.58a 0.32

GH — 0.41b 0.17 0.21 0.04 0.58a 0.16

VT — 0.43a 0.28 0.20 0.69a 0.38

SF — 0.75a 0.34 0.60a 0.57a

RE — 0.40b 0.54a 0.63a

MH — 0.04 0.81a

PCS — 0.11

MCS —

Values are Pearson correlation coefficients.

aP � 0.005.

bP � 0.010.

PF, physical function subscale of the SF-36; RP, role physical subscale of the SF-36; BP, bodily pain subscale of the SF-36; GH, general health subscale of
the SF-36; VT, vitality subscale of the SF-36; SF, social function subscale of the SF-36; RE, role emotional subscale of the SF-36; MH, mental health subscale
of the SF-36.

1Values are Spearman rank order correlation coefficients.

FSA, assistance scale of Functional Status Index; FSP, pain scale of Functional Status Index; FSD, difficulty scale of Functional Status Index; PCS, physical
component of the SF-36; MCS, mental component of the SF-36.

Fig. 2 Associations between physical function and the physical
component score subscale of the SF-36.
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for the main effect of sex with respect to the PF subscale and
PCS component were marginal (P � 0.10). Thus, it is diffi-
cult to rule out the possibility that females report lower phys-
ical aspects of quality of life as compared with age-matched
males with a similar health history. In consideration of these
issues, it could be hypothesized that sex differences in HRQL
may decrease with age in the general population of adults 50
years of age and older. Regardless, the present findings un-
derscore the need for continued investigation of this issue.

Although the current data may raise some doubts as to
the existence of sex differences in the quality of life of older
adults, sex differences in physical function have been con-
sistently documented.8,9 In a similar investigation, Merrill et
al9 reported significant sex differences for several self-re-
ported measures of physical function items including ADL
items (bathing, dressing, and so forth), gross mobility limi-
tation items (do heavy housework, walk a half mile, walk up
and down stairs, and so forth), and range of motion limitation
items (lifting, stooping, reaching over head, and so forth).
Specifically, females reported more disability and functional
limitations than males.

The present data both confirm the existence of signifi-
cant sex differences in self-reported physical function and
furthermore reveal sex differences in performance-based tests
of physical function. The self-reported needs for assistance
and difficulty scales (FSA and FSI) and the performance
based CS-PFP10 total score revealed poorer function among
females. Interestingly, after including body weight as a co-
variate, sex differences in CS-PFP10 score were no longer
evident. This suggests that the sex differences in physical
function may be primarily attributed to body size and perhaps
muscle mass. The finding of weaker lower body and upper
body strength in the females also supports this inference.
Regardless of the potential influence of body weight on phys-
ical function, the sex differences reported herein are none-
theless clinically significant.

One of the primary purposes of this investigation was to
test the hypothesis that a sex by functional fitness level in-
teraction on health-related quality of life would be found.
This hypothesis was not supported by the results of the 3 �
2 ANOVA. That is, males and females belonging to the same
functional categories, whether based on self-report or perfor-
mance-based tests, reported similar health-related quality of
life. However, the results of regressing health-related quality
of life (PCS scores) against scores of physical function re-
vealed some sex-specific differences in the nature of the func-
tion versus quality of life relation. In general, significant
associations between function and physical constructs of qual-
ity of life were seen using linear, logarithmic, and power
function approaches for both males and females. The power
(log-log) model appeared to be the best for describing the
data among the males. This model indicated that 60% of the
variance in male physical constructs of health-related quality
of life was accounted for by physical function. In contrast, the

linear model was the best model for females, only accounting
for 18% of the variance in SF-36 PCS score. Inspection of the
SF-36 data also reveals similar findings when using only the
PF subscale rather than the PCS composite. In this case,
whereas the association with the total PFP score is consider-
ably strengthened for females (R2 � 0.38), the degree of
association still does not approach the amount of variance
accounted for by PFP total scores in older males (R2 � 0.54).

Of additional importance was the observation that when
using self-reported function as the independent variable (total
FSI score), the results for the males did not change, but the
results for the females now accounted for nearly 50% of the
variance in the PCS score of the SF-36. Therefore, one may
infer that the physical constructs of quality of life for females
in this study are influenced more by their perceptions of
function (FSI total) than their actual functional performance
(CS-PFP10 total). In contrast, there appeared to be no differ-
ence in the values of self-report versus performance-based
measures for the purpose of describing health-related quality
of life in older males.

It is therefore important to explore other potential sources
of variation that may be contributing to physical aspects of
quality of life in older adults, particularly among females
whose physical functional performance only accounted for
17% of the variance in PCS scores. Although several possi-
bilities exist, of particular relevance to this study is the argu-
ment that females are more likely to interpret and report
physical discomforts as symptoms.9 It then follows that fe-
males may be more likely to incorporate physical discomforts
experienced during ADLs into their assessment of physical
aspects of quality of life. The current data support such an
hypothesis inasmuch as the residuals from the CS-PFP10
versus SF-36 PCS scores were significantly associated with
pain scores from the FSI. This inventory assesses the level of
pain experienced during the performance of 18 activities of
daily living.13 Moreover, the results of the multiple regres-
sion suggest that discomforts experienced during ADLs ap-
pear to contribute significantly to physical aspects of quality
of life in both males and females. However, among older
females, the discomfort experienced during ADLs appears to
be more important than functional performance, whereas
among older males, the relative contribution of symptoms of
discomfort is quite small.

Conclusion
In summary, this investigation offers several conclusions.

First, self-reported (FSI) and performance-based physical
function scores (CS-PFP10) revealed poorer physical func-
tion in older females as compared with males. These differ-
ences may be due to an older woman’s tendency to have
lower body weight and weaker upper and lower body strength.
Second, although the health-related quality of life scores (SF-
36) revealed no statistically significant sex differences, the
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somewhat low probability value observed for physical com-
ponents makes it difficult to rule out the possibility that sex
differences indeed exist. Most importantly, this investigation
revealed that the physical constructs of health-related quality
of life are more closely linked to physical function in older
males than in older females with a similar health history, and
that females tend to incorporate feelings of discomfort into
their appraisal of health-related quality of life to a greater
extent than males. Thus, researchers designing interventions
to enhance health-related quality of life among older adults
should be aware of these potential sex differences and aim to
improve actual physical functioning in males and the discom-
forts associated with performance of physical activities in
females.

Appendix
Investigators include Mark Batzer, PhD; Evest A. Brous-

sard, MS; Crystal P. Brown, APRN, MSN, WHNP; Pauline
Callinan, BS; Yu-Wen Angela Chiu, DrPH, MPH; Annie
Cooper, BA; James P. DeLany, PhD; Elizabeth T.H. Fontham,
DrPH, MPH; Madlyn Frisard, MS; April Garrity, MS; Paula
Geiselman, PhD; Karri S. Hawley, MA; Scott W. Herke,
PhD; Darla Kendzor, BS; Sangkyu Kim, PhD; Beth Kimball,
BS; Li Li, MD; Kay Lopez, DSN; Eric Ravussin, PhD;
Yolanda Robertson, APRN, MSN, FNP; Henry Rothschild,
MD, PhD; Beth Schmidt, MSPH; Donald Scott, PhD; F.
Nicole Standberry, BS; L. Joseph Su, PhD, MPH; Hui-Yi
Lin, MS, MSPH; and Pili Zhang, PhD.
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Please see John Standridge’s editorial on page 501
of this issue.

The man who says it cannot be done should not inter-
rupt the man doing it.

––Chinese Proverb
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