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ABSTRACT
Purpose: This research sought to answer the following 

question: To what extent is the functional status of elderly 
people explained by gender, age, geographical residence, level 
of cognitive function, and depression?   Method: Two hun-
dred randomly selected community-dwelling elderly people 
aged 65 to 80 years old completed the Mini-Mental State 
Examination (MMSE), Geriatric Depression Scale (GDS), and 
Physical Performance Test (PPT).  Results: Correlation analysis 
and simple linear regression models showed that age, MMSE, 
GDS, and geographical residence were significantly associ-
ated with the functional level, whereas gender was not.  In the 
multiple regression model, MMSE and geographical residence 
together explained 40% of the variance in functional status; 
age and GDS did not add to the explanation.  Conclusion: 
Since cognitive function had the strongest association with 
functional performance to an extent greater than the other 
variables, adding a treatment regimen that stimulates cogni-
tive function might further enhance functional level or prevent 
decline of functional status compared with an exercise inter-
vention alone.
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INTRODUCTION
	 Population aging, a gradual increase in the average age of 

a region’s population,1 is a problem in developed nations, par-
ticularly Japan and Italy, which are facing substantial growth of 
the proportions of their elderly.  Developing countries, in con-
trast, have higher child populations as compared with the per-
centage of elderly people.  Nevertheless, the absolute numbers 
of elderly people in developing nations are also large and con-
tinue to increase.  In fact, more than 248 million of the roughly 
418 million people aged 65 years and older in the world (59%) 
now live in developing countries.   By 2020, this proportion is 
projected to increase to 67%.2 Yet, despite this worldwide aging 
trend, there has been little research on elderly people living in 
developing countries.

As the number of elderly people continues to increase 
around the world, physical frailty, cognitive impairment, and 

depression will emerge as significant components of the global 
burden of disease.  Hence, a deeper understanding of the rela-
tionships and precipitating factors affecting these components 
is important.  In this study, we focused on the factors affecting 
physical frailty.  This has an important bearing in the field of 
physical therapy; specifically, more than any other medical pro-
fessionals, physical therapists are the medical personnel who 
are most likely to deal with the physical functional aspects of 
patients.

Although there is no universally accepted definition of 
physical frailty, it is generally accepted that frail elderly people 
have difficulty with fundamental tasks such as dressing, shop-
ping, household work, and ambulation.3,4   Physical frailty is 
thought to be due to a number of factors, including decline in 
strength, loss in range of motion, slowness of movement, poor 
balance, and limited cardiovascular endurance.5-7   Recently, 
specialists have been moving away from the common view of 
frailty as an inevitable part of old age towards a new view of 
frailty as an avoidable condition.8  While specific treatments for 
frailty are not yet available, being aware of the factors affecting 
the functional status of the healthy elderly people can lead to 
treatment that considers individual vulnerabilities to disability.

The primary aim of this study was to determine the factors 
associated with functional status of the healthy community-
dwelling elderly.   Specifically, this research sought to answer 
the following question: To what extent is the functional status 
of elderly people explained by gender, age, geographical resi-
dence, level of cognitive function, and depression?   Knowing 
the factors that strongly associates with functional status is 
relevant for preventing and delaying functional decline among 
frail elderly people and may also be used in the future develop-
ment of physical therapy treatment regimens.

METHODS
Sample

A cross-sectional study design was used among 65 to 80 
year old community-dwelling elderly people residing in 2 com-
munities (Talomo and Manuwangan) in Southern Mindanao, 
Philippines.   Talomo, an urban community, is located within 
the main city of Mindanao (Davao), whereas Manuwangan is an 
agricultural rural area.  Lists of potential subjects were obtained 
from the local administrative offices.  All persons aged 65 to 80 
years old at the time of data collection who were registered 
at the administrative offices were included in the random 
sampling.  From a total list of 637 community-dwelling elderly 
people, a sample of 200 individuals (100 in each study site) was 
selected by draw lots (pieces of paper with names written on 
them were drawn from a box).
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After subjects were identified, 2 social workers from the 
respective communities were requested to contact the selected 
subjects and inform them about the purpose and research pro-
tocol of the study.  They were also instructed to ask the partici-
pants’ consent to participate in the study, which was approved 
by the Human Studies Committee of the International University 
of Health and Welfare.  If however, subjects had severe stroke, 
congestive heart failure, coma, alcohol or drug abuse, were 
experiencing acute terminal illness, could not walk more than 
50 feet without an assistive device other than a cane, had severe 
dementia and psychiatric disorders, or refused to participate in 
the research, the social workers were asked to report this to the 
researchers so that a new subject could be drawn from the list.  
Selected and eligible subjects who agreed to participate were 
interviewed at home in their preferred language (English or the 
local language) by bilingual raters (2 physical therapists and a 
nurse) who had been thoroughly trained in the administration 
and scoring of assessment measurements by the first author 
(Morala) prior to the data collection.

Assessment Measures
	 Functional status was measured using the 7-item Physical 

Performance Test (PPT).  The 7-item and 9-item PPT measures, 
developed by Reuben and Siu in 1990, are commonly used to 
test the overall functional ability of elderly people.9  The 7-item 
PPT includes writing a sentence, simulating eating, lifting a 
book and placing it on a shelf, donning and removing a jacket, 
picking up a penny from the floor, turning 360° while standing, 
and walking 50 feet.10 The total score ranges from 0 (worst per-
formance) to 28 (best performance).  The PPT was administered 
with a standardized set of tools.

The cognitive test used in this research was the Mini-Mental 
State Examination (MMSE).  The MMSE includes 11 sub-items 
that assess abilities of orientation (time and place), registration, 
attention, recall, naming, repetition, command, reading, writ-
ing, and copying.11

	 Symptoms of depression were assessed using the Geriatric 
Depression Scale (GDS), a 30-item scale that has been shown 
to be useful in distinguishing elderly depressed subjects from 
nondepressed subjects.  The GDS correlates well with the num-
ber of research diagnostic criteria for depressive symptoms.  
According to Yesavage et al, a score of 0 to 10 should be consid-
ered normal, and a score of ≥11 is indicative of depression.12 On 
the other hand, Burke et al recommend a cut-off point of ≥14 
for possible depression.13

Procedures
Having previously described the research protocol and the 

evaluation technique to the raters in detail, the first author 
held 2 meeting sessions with the raters prior to the interviews.  
The first was a 2-hour session focused on demonstrating and 
practicing the measurement method and answering any of 
their questions.  Second, raters were asked to administer and 
score the PPT, GDS, and MMSE for 10 community-dwelling 
elderly people who were not part of the study sample.  After 
administering the tests, the rater’s doubts and difficulties were 

addressed.   In addition to PPT, GDS, and MMSE, the subjects 
were asked about their sociodemographic characteristics, such 
as gender and age.

Data Analysis	
	 All statistical analyses were performed using the Statistical 

Package for Social Sciences (SPSS) software version 12.  
Descriptive statistics were calculated to determine the mean 
and distribution of values for each of the variables.  Relationships 
among variables were examined using the Spearman correla-
tion coefficient.   Multivariate regression models, as primary 
statistical analysis, were applied to test the research questions 
of the study.   Simple- and multiple-regression analyses were 
examined with the PPT score as dependent variables.  For each 
regression analysis, the variables were entered into the regres-
sion equation in the following order: age as a continuous vari-
able; level of cognitive function as measured by MMSE; level of 
depression using GDS; geographical residence (0 = rural; 1 = 
urban); and gender (0 = female; 1 = male).  

Preliminary Data Screening 
	 Prior to running the statistical analysis, the data were 

screened for both missing data (1 subject) and outliers (12 
subjects).   Missing data were excluded. Subjects who were 
outliers on the dependent variable were not eliminated from 
the analysis.   The residuals of regression analysis were also 
checked to test the assumption of multiple regressions (ie, nor-
mality, multicollinearity, and homoscedasticity).  Normality was 
assessed by examining the distributions and histogram of the 
standardized residuals.   Linearity and homoscedasticity were 
assessed through scatter plots of residuals.

RESULTS
Descriptive and Inferential Characteristics

	 Table 1 reports descriptive statistics for the independent 
variables and functional status.  Study samples were aged 65 to 
80 years old (mean = 70.3; SD = 4.5) and were predominantly 
female (61.5%).  The average MMSE score was 24.0 (SD = 4.2), 
which lies in the range of no cognitive impairment.  More than 
half of the subjects (59%) scored in the no cognitive impair-
ment range (24-30); 33% scored in the mild cognitive impair-
ment range (18-23); and 8% scored in the severe cognitive 
impairment range (0-17).  Thus, 41% of our subjects had cogni-
tive impairment.  The mean score for GDS was 17.1 (SD = 3.3).  
Using the recommended cut-off score of Burke et al,13 84.5% of 
the subjects had possible depression and 15% had none.  On 
the other hand, grouping our subjects based on the cut-off 
score of Yesage et al,12 95.5% of the subjects were likely to be 
depressed and 4% were not.  In conclusion, more than 80% of 
the subjects were depressed.  The PPT mean score of this popu-
lation was 19.3 (SD= 3.9).  The mean score in this study sample 
was higher than that reported among the male population of 
Pittsburgh University Drive Veteran Affairs Medical Center14 and 
lower than the population studied by Brach et al15 and Lusardi 
et al.9 
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Correlations between independent variables and functional 
status are reported in Table 2.   Performance on the PPT was 
positively correlated with MMSE (r = 0.61; p < 0.005), which 
implies that the elderly with higher levels of cognitive func-
tion had higher levels of functional status.   Conversely, GDS 
was negatively correlated to PPT (r = -0.16; p = 0.02), such 
that those subjects with higher levels of depression had lower 
functional levels.   The Spearman correlation coefficient also 
showed that PPT was negatively correlated with age (r = - 0.28; 
p < 0.005), such that the older the subject, the lower was his 
or her functional level.   Difference in geographical residence 
was also significantly correlated with PPT (r = 0.14; p = 0.05), 
whereas gender was not (r = 0.23; p = 0.28).   Although the 
relationships of age, GDS, and geographical residence with PPT 
were significant, according to Cohen’s criterion of effect size, 
the strength of the relationship between PPT and geographical 

residence (r = 0.14) had a small effect size, whereas that of age 
(r = - 0.28) and GDS (r = -0.16) had a medium effect size.  Only 
the relationship between PPT and MMSE (r = 0.61) had a large 
effect size.16

Multivariate Regression Analyses
	 Table 3 shows the association of functional status with 

independent variables when entered individually in the linear 
regression models.   Simple linear regression models showed 
that MMSE (R2 = 0.36; β = 0.60; t = 10.6; df = 198; p < 0.001), 
age (R2 = 0.06; β = -0.25; t = - 3.6; df = 198; p < 0.001), GDS (R2 = 
0.04; β = -0.20; t = - 2.9; df = 197; p = 0.004) and geographical 
residence (R2 = 0.02; β = 0.14; t = 2.1; df = 198; p = 0.042) were 
significantly associated with functional level, whereas gender 
was not (R2 = 0.05; β = 0.07; t = 1.0; df = 198; p = 0.32). In the 
multiple regression model, gender was excluded and only the 

Table 1.  Baseline Characteristics of the Sample (N= 200)
Variables N (%) Mean ± SD 95% CI

Geriatric Depression Scale 200 (100%) 17.1 ± 3.3 16.7 – 17.6
       Gender
            male 77 (38.5%) 16.0 ± 3.5 15.2 – 16.8
            female 123 (61.5%) 17.8 ± 2.9 17.3 – 18.3
      Residence
            urban 100 (50%) 16.7 ± 3.2 16.1 – 17.3
            rural 100 (50%) 17.5 ± 3.3 16.9 – 18.2
Mini Mental State Examination 200 (100%) 24.0 ± 4.2 23.4 – 24.6

       Gender
            male 77 (38.5%) 25.5 ± 3.7 24.6 – 26.3
            female 123 (61.5%) 23.1 ± 4.33 22.3 – 23.9
      Residence
            urban 100 (50%) 23.9 ± 4.0 23.1 – 24.7
            rural 100 (50%) 24.1 ± 4.5 23.3 – 25.0
Physical Performance Test 200 (100%) 19.3 ± 3.9 18.7 – 19.8
      Gender
            male 77 (38.5%) 19.6 ± 3.8 18.8 – 20.5
            female 123 (61.5%) 19.1 ±  3.9 18.4  – 19.7
      Residence
            urban 100 (50%) 19.8 ± 3.6 19.1 – 20.5
            rural 100 (50%) 18.7 ±  4.0 17.9 – 19.5

Table 2.  Correlations between Functional Status and Other Dependent Variables
Variables PPT* GDS MMSE Age Sex

- Geriatric Depression Scale (GDS)
- Mini Mental State Examination (MMSE)
- Age
- Sex
- Residence

-.16**
.61**
-.28**

.08
.14**

-.28**
.15*

-.23**
-.10

-.31**
.28**
-.06

.06

.09 .03

*  PPT= Physical Performance Test, **Correlation is significant at the 0.05 level (2-tailed



	 104	 Journal of Geriatric Physical Therapy  Vol. 29;3:06

combined effect of the significant independent variables on 
the functional status was examined.  In this model, MMSE (β = 
0.59; t = 9.6; df = 194; p < 0.001) and geographical residence  (β 
= 0.17; t = 3.0; df = 194; p = 0.004)  together explained 40% of 
the variance in functional status, but age (β = -0.08; t = -1.3; df = 
194; p = 0.21) and GDS (β = 0.01; t = 0.11; df = 194; p = 0.91) did 
not add to the explanation.  Table 4 outlines the characteristics 
of the multiple regression analysis.

DISCUSSION 
The analyses presented in this paper indicate that in a 

representative sample of healthy community-dwelling elderly 
men and women aged 65 to 80 years old, cognitive function, 
and geographical residence had the strongest association with 
functional status.  The variance in functional status explained 
by age (6.1%), cognitive function (36%), depression (4.1%), 
and geographical residence (2%) was significant whereas that 
explained by gender was not.

Although men perform better than women in functional 
performance measure,17,18 our result showed that gender dif-
ference was not associated with functional status.  This finding 
corroborates those of previous research.9,17 On the other hand, 
geographical residence was associated with functional status, 
with urban-dwelling elderly having higher functional perfor-
mance than their rural counterparts.  A study conducted in the 
US by the Centers for Disease Control and Prevention found 
that physical inactivity was highest in rural areas (37%) and low-
est in metropolitan areas (27%).19 In China, elderly living in rural 
areas was reported to have the highest disability rate.20 Because 
few studies compare functional status between rural and urban 
elderly and, as far as we know, this is the first research that 
used physical performance measure, we presumed that diet, 
lifestyle, and other socio-economic factors may be contributory 
factors for such a difference.  Furthermore, functional status of 
the rural dwellers especially in developing countries may be 
affected by poor accessibility to health care.

 	Previous studies have shown negative correlation between 
age and functional status.9,21,22  Though our reported variance 
(R2 = 0.06) is lower than those reported by Binder et al (R2 = 

0.30) and Lusardi et al (R2 = 0.55), age distribution and admin-
istration of the PPT may partially account for these different 
rates.

In this population, cognitive function explained 36% of the 
variance in functional status.  Our variance was higher than that 
reported by Binder et al.21  Comijs et al observed that people 
with cognitive decline were still able to perform daily activities 
but had some problems concerning the slowing down of motor 
activities.23  Tabbarah et al explained that interrelated changes 
in cognitive function and physical performance suggest that 
cognition plays an integral role in the execution of most physi-
cal tasks.24  Though cognitive-impaired individuals may be able 
to accomplish a given task, their efficiency in performing the 
task appears to be diminished.

	 As the level of depression increased among the community 
dwellers, functional status also decreased.  This finding is con-
sistent with the growing literature on the negative outcomes 
of depressive symptoms.   Clinical data on depressed patients 
indicate that major depression increases the risk of mortality 
and impaired psychosocial functioning.25-27   In the MacArthur 
community study, Bruce et al explained that the persistent 
somatic symptoms of depression (eg, fatigue) affect physical 
disability over time.28

	 We extended our study by analyzing the simultaneous 
effect of significant independent variables on functional sta-
tus.   Interestingly, when the combined effects of significant 
variables were examined, age and level of depression did not 
account for significant unique variance; only cognitive function 
and geographical residence explained the variance of func-
tional status.  According to past research studies, normal aging 
in humans is accompanied by sarcopenia or muscle loss that 
inevitably leads to functional decline.29-31 One may think that 
age would provide a higher variance in explaining functional 
status than geographical factors.  However, our results suggest 
that this is not the case.  There are 2 possible explanations for 
this result.  First, PPT may not entirely account for age-related 
decline in functioning for this population; second, the level 
of cognitive function may be more powerful in explaining 
functional status than age and depression.  The lack of associa-

Table 3.  Simple Linear Regression Models between Independent Variables and Physical Performance Test
Variables B SE B β R2

- Constant
   Age
- Constant
    Mini-Mental State Examination
- Constant
   Geriatric Depression Scale
- Constant
   Residence
- Constant
    Gender

34.3
-0.2
6.1
0.6

23.4
-0.2
18.7
1.1

19.1
.6

4.2
0.1
1.3
0.1
1.4
0.1
0.4
0.5
0.4
0.6

- 0.25**

0.60**

-0.20*

0.14*

0.1

0.06

0.36

0.04

0.02

0.01

** p < 0.001; * p < 0.005. 
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tion between PPT and depression was also observed by other 
researchers.32-34 In particular, Rozzini et al suggest that physical 
performance measures are scarcely influenced by psychosocial 
factors.32

In conclusion, functional status was strongly associated 
with cognitive function and geographical residence among 
the healthy community dwelling elderly.  Although the level of 
depression and age appears to have had a very weak system-
atic effect on functional level among community dwellers in 
the populations studied, this finding does not rule out that age 
and level of depression might affect specific aspects of physical 
function.

Certain limitations to the present study should be noted.  
Firstly, the 7-item PPT test assesses functional status by mea-
suring the time required to perform a task and using prede-
termined scoring rules.10 Since subjects in our study might 
have moved more quickly than their usual pace, the tests 
may not have accurately captured their true functional ability.  
However, our subjects were healthy community dwellers, using 
self-reported measurements might result in a ceiling effect.  
Additionally, self-reported measurements are incapable of cap-
turing preclinical disability, which is common among healthy 
elderly people.15,32  Secondly, this study did not include socio-
demographic and environmental factors, which can directly 
or indirectly affect functional status.   In this study, we were 
able to observe only 40% of the variance in functional status.  
Incorporating socio-demographic and environmental factors 
might explain the other 60% variance.  Finally, the study sample 
represents only healthy, highly functioning elderly adults aged 
65-80 years old; thus, the results cannot be generally applied 
to all community-dwelling elderly people.  Nevertheless, it was 
useful for our purpose in disentangling the factors associated 
with functional status.   The assessment of functional perfor-
mance within these relatively healthy, highly functioning elder-
ly people allows for more vigorous control of the confounding 
effects of physical health status (ie, medical conditions and 
health behaviors).   Furthermore, our results were based on 
random sampling.

SUMMARY
In this randomly selected community-based study, cogni-

tive function had the strongest association with functional 
performance.   As such, researchers assessing the functional 
status of elderly people, by implementing performance-based 

measures, should pay particular attention to the cognitive 
capacities of their subjects and how they might influence the 
measurement.  Additionally, knowing the factors that influence 
physical function provides not only secondary and tertiary 
prevention but also an effective treatment regimen for reha-
bilitation.

The general treatment for frailty in clinical rehabilitation is 
physical exercise.8,35  The interrelated nature of cognitive func-
tion and functional status found in the present study highlights 
the importance of cognitive impairment on functional decline.  
Since cognitive function had the strongest association with 
functional performance to an extent greater than the other 
variables, adding a treatment regimen that stimulates cogni-
tive function might further enhance functional level or prevent 
decline of functional status compared with an exercise inter-
vention alone.  Experimental research to test this theory might 
be a good start to investigate further how the level of cognitive 
function can influence the functional status of elderly people.  
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