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ABSTRACT 
 

Purpose: Data from a National Institute on Aging funded grant, developed by the 

University of Miami (UM), Center for Family Studies, were analyzed to determine if 

baseline levels of cognitive function, physical performance, psychological well-being, 

physical health, and social support (SS) predict functional status [basic (BADL) and 

instrumental (IADL) activities of daily living] among Hispanic elders (30 months later). 

Participants: The parent grant randomly selected a population based sample of Hispanic 

seniors living in East Little Havana, Florida: n=216, ‘M’ age = 80.0 yrs, ‘SD’ = 6.0; 

female = 63%. Methods: Data from two time points of the parent grant separated by 30 

months were used in this analysis.  Self report and physical measures of: cognitive 

function (MMSE), physical performance (gait speed, grip strength, number of blocks 

walked in past 7 days), psychological well-being (CES-D), physical health (BMI & self-

rated health), SS (Received SS scale), and functional status (BADL and IADL), measured 

by a derivative of the OARS Functional Assessment Questionnaire, were examined. Two 

stepwise regression equations (one for BADL and one for IADL as dependent variables 

respectively) were calculated using SPSS v17.0. The study was approved by UM and 

Temple University’s IRB. Results: Gait speed and physical activity were positively 

associated with IADL while physical activity was positively associated with BADL. In 

contrast, received social support and age were negatively associated with each of these 

outcomes.  Conclusion: ‘Young-old,’ Hispanic adults with lower levels of received SS 

and higher gait speeds and levels of physical activity exhibit greater BADL and IADL 
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capacity. Social Relevance: Results of this study have implications for the development 

of strategies that delay long-term placement of Hispanic elders with disability. 
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CHAPTER 1 

INTRODUCTION 

By the year 2030, the projected population of Americans over the age of 65 will 

be 72 million people (U.S. Census, 2008). The assessment of an individual’s ability to 

successfully age in place and to function in his/her home environment requires an 

examination of variables potentially associated with functional status, as measured by the 

ability to perform instrumental and basic activities of daily living (IADL & BADL) 

without assistance. Increasingly, both federal and state governments are contemplating 

strategies to delay long-term placement of older adults with disability. The capacity to 

discern which characteristics, or combination of characteristics, distinguish older adults at 

risk for placement into assisted living or long-term care facilities from those who 

successfully age in place will assist policy makers to project, plan, and provide at-risk 

seniors with relevant support systems and interventions to maintain their functional 

status. In the past two decades, greater emphasis has been placed on identifying risk 

factors associated with disability in older adults, yet few studies to date have attempted to 

elucidate factors associated with functional status from a ‘biopsychosocial’ perspective in 

a population based sample of Hispanic seniors. The overall aim of this study is to explore 

whether baseline levels of cognitive function, physical performance, psychological well-

being, physical health, and social support predict functional status in a population based 

sample of Hispanic seniors living in East Little Havana; a neighborhood located in 

Miami-Dade County, Florida.  
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This work was supported by the National Institute of Mental Health/National 

Institute on Environmental Health Services Grant MH 63709 awarded to Dr. Jose 

Szapocznik and Dr. Arnold Spokane, and by a National Institute on Aging Grant AG 

27527 awarded to Dr. Jose Szapocznik and Dr. Scott C. Brown at the University of 

Miami, Center for Family Studies, Miami FL. It’s contents are solely the responsibility of 

the authors and do not necessarily represent the official views of the Mental 

Health/National Institute on Environmental Health Services or the National Institute on 

Aging. As per their self-report, the Center for Family Studies has established itself as a 

community partner in East Little Havana specifically and greater Miami for more than 

30 years. Its history of collaborative research in East Little Havana includes 

approximately 20 research and demonstration projects. The Center's work on ‘Built 

Environment’ has focused on children and on seniors.   

Specific Aims 

Two aims are presented to address subsets of functional status, IADL and BADL. 

Both constructs (IADL and BADL) were evaluated simultaneously. The data under study 

were collected at two time points: 24 months and 54 months in the parent study. For this 

proposal, T3 (baseline) represents the 24th month of data collection, and T5 (follow-up) 

represents the 54th month of data collection.  

Aim #1: To examine the relationship among measures of baseline cognitive function, 

physical performance, psychological well-being, physical health, and social support at 

T3, and the ability to perform IADL at T5.   
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Aim # 2: To examine the relationship among measures of cognitive function, physical 

performance, psychological well-being, physical health, and social support at T3, and the 

ability to perform BADL at T5.   

Operational Definitions 
 

In this section, each of the principal domains under study (cognitive function, 

physical performance, psychological well-being, physical health, social support, and 

functional status) is operationally defined. The concepts of functional status, summed 

IADL functional status score, summed BADL functional status score, disability, and 

severity of disability are delineated. The scales used to measure each domain are 

described, and the expected direction of the relationship between a given domain and 

functional status are stated. There are no clear cutpoints in the literature for gait speed, 

grip strength, physical activity, or social support; although the literature indicates a strong 

relationship exists between these factors and functional status. The lack of consensus on 

cutpoints is complicated by differences in measurement tools and operational definitions 

used for social support and physical activity, as well as differences in population studied 

(age and gender) for grip strength. The analytic method [stepwise multiple regression 

analysis (S-MRA)] that was used to assess the relationship between each domain and 

functional status do not provide insight as to particular cutpoints, but instead speaks to 

whether there is a significant statistical association between the stated domains and 

functional status – including the direction of those associations. Reporting of cutpoints 

and ranges serve as a point of reference for future analyses intended to investigate these 

in more detail. 
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1. Functional status is defined as the ability to perform all ADL (instrumental and 

basic) independently. The summed IADL functional status score is the ratio of 

IADL a subject completes without assistance over the total number of IADL. 

There are a total of seven (7) IADL items.  The higher the summed functional 

status score for IADL the more independent the individual is in performing IADL. 

Correspondingly, the same is true for BADL. The summed BADL functional 

status score is the ratio of BADL a subject completes without assistance over the 

total number of BADL. There are a total of seven (7) BADL items.  The higher 

the summed functional status score for BADL the more independent the 

individual is in performing BADL. The scoring scheme for the 14 ADL ranges 

from 0-2 where a score of 0 indicates the participant cannot perform an ADL, a 

score of 1 indicates the participant can perform the ADL with assistance, and a 

score of 2 indicates the participant can perform the ADL independently. 

2. Disability is defined as the inability to perform an IADL or a BADL without 

assistance. Disability, therefore, is a shift away from functional status or 

independence in the ability to perform ADL. For this proposal, the terms 

‘functional status decline,’ ‘decline in functional status,’ and ‘decrease in 

functional status’ describe a decrease in the number of ADL an individual is able 

to perform independently. Severity of disability is defined as the total number of 

ADL (instrumental and basic) an individual is unable to perform independently. 

The greater the number of ADL a participant is unable to perform, the more 
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disabled the individual. A subject requiring assistance in 8 of 14 ADL will be 

more disabled than a subject requiring assistance in 2 of 14 ADL.   

3. Activities of Daily Living include both IADL and BADL. IADL consist of the 

ability to use the telephone, get to places out of walking distance, go shopping for 

groceries/clothes, prepare meals, do housework, take medication, and manage 

finances; while BADL consist of the ability to eat, dress, groom, walk, transfer in 

and out of bed, bathe, and use the toilet independently. In the parent study, ADL 

were measured using a derivative of the Older Americans Resources and Services 

Multidimensional Functional Assessment Questionnaire (OMFAQ): ADL and 

IADL sections (Older Americans Resources and Services, Duke University, 1975, 

Revised 1988). The scale consists of 14 items (seven IADL and seven BADL) 

including the extent of capacity to: telephone, travel, shop, cook, do housework, 

take medicine, handle money, feed self, dress, groom, walk, transfer, bathe, and 

control bladder and bowels. In the parent study, the last item – ‘control bladder 

and bowels’ – was substituted by ‘using the toilet’.  In the OMFAQ: ADL and 

IADL section, the subject is asked (at the end of the 14 ADL questions) whether 

he/she needs the presence of another to help with ADL tasks. In the parent study, 

this question was asked for each of the 14 activities. The score for each item 

ranges from 2 = able to complete the task independently; 1 = able to complete 

task with help, and 0 = unable. A higher score is indicative of increased 

independence. The scale combines both IADL and BADL.  In the parent study, 

for each task, the participant was asked whether – “They can do it without help 
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from a person or equipment?” If the answer was “No” then each participant was 

asked – “Need a person?” – Followed by – “Need equipment?” Both questions 

(need a person and need equipment), were asked if the participant answered “No” 

to the original question of whether he/she could complete the task without help. 

The inability to perform any of these tasks without the help from another is 

defined as disability. A score of 14 on the IADL portion of the scale indicates 

complete independence with all IADL, while a score of 14 on the BADL portion 

of the scale indicates complete independence with all BADL. IADL are a measure 

of a person’s ability to successfully function in the community, while BADL 

reflect a person’s ability to manage basic self-care needs in their homes. The 

lower the score the more severe the disability, or more tasks a participant is 

unable to perform independently.  

4. Cognitive Function was assessed by measuring a participant’s ability to 

demonstrate competency in the domains of orientation, registration, attention, 

calculation, recall, and language as measured by the Mini Mental State Exam 

(MMSE). The MMSE gives a brief assessment of the person’s orientation to time 

and place, recall ability, short-term memory, and arithmetic ability. The MMSE 

includes 11 items, divided into two sections: the first requires verbal responses to 

orientation, memory, and attention questions; the second section requires reading 

and writing, and covers ability to name, follow verbal and written commands, 

write a sentence, and copy a polygon (McDowell & Newell, 1996). The 

maximum score is 30.  
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i. It is expected that individuals with a higher score on the MMSE 

scale at T3 will perform more ADL independently at T5 than 

individuals with a lower score on the MMSE scale at T3. 

5. Physical Performance was estimated by three measures: a) gait speed, b) grip 

strength, and c) physical activity. 

a. Gait speed was measured as the time it took the participant to walk a 12-

foot walking course at her/his usual pace, based upon an existing gait 

speed measure which assesses community seniors’ normal walking speed 

on an in-home three to four meter walking course (Rantanen, Guralnik, 

Ferrucci, Leveille, & Fried, 1999).   

i. It is expected that individuals with faster gait speeds at T3 will 

perform more ADL independently at T5 than individuals with 

slower gait speeds at T3.  

b. Grip strength was measured as the amount of force in kilograms (kg) a 

participant exerted using a hand dynamometer (Christensen, MacKinnon, 

Korten, & Jorm, 2001). Grip strength was calculated using the MicroFET4 

Grip/Pinch handheld device which measures the force exerted by the 

participant. The average of four trials, two for each hand, and the mean of 

the average score for the left and right hand were recorded in kilograms.  

i. It is expected that individuals with stronger grip strength at T3 will 

perform more ADL independently at T5 than individuals with 

weaker grip strength at T3. 



8 
 

c. Physical Activity was measured as the number of blocks a participant 

walked in the past seven days according to the participants’ self-reported 

walking routes. The instrument was created and used by the parent study.  

i. It is expected that individuals who are more physically active at T3 

will perform more ADL independently at T5 than individuals who 

are less physically active at T3. 

6. Psychological well-being is defined as the absence of, or decreased levels of, 

depressive symptoms. Depressive symptoms were measured using the Center for 

Epidemiologic Studies Depression Scale (CES-D). The CES-D consists of 20 

items scored on a four point Likert scale according to how frequently an 

individual experienced a depressive symptom in the past week. Question scores 

are then summed to provide an overall score ranging from 0-60. Scores of 16 or 

greater are commonly taken as indicative of depression (McDowell et al., 1996).  

i. It is expected that individuals with a lower score on the CES-D 

scale at T3 will perform more ADL independently at T5 than 

individuals with a higher score on the CES-D scale at T3. 

7. Physical health was estimated by two measures: a) Body Mass Index (BMI) and 

b) self-rated health. 

a.  BMI is a ratio of kg/m2. Each participant was weighed and measured for 

height to calculate their respective BMI. The average of two height 

readings and two weight readings were used, obtained using a tape 

measure and portable scale, respectively.  
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i. It is expected that individuals with a lower BMI at T3 will perform 

more ADL independently at T5 than individuals with a higher BMI 

at T3. 

b. Self-reported health is defined as an individual’s perception of his/her own 

health status. Self-reported health was measured by two items, each of 

which asked participants to rate their health on a five point Likert scale 

ranging from 1 = excellent to 5 = poor. Scores on this scale range from 2 

to 10, with higher scores indicating decreased perception of good health. 

The first item asked – “How would you rate your health at the present 

time?” The second item asked – “In general, would you say your health 

is…?”(Benyamini, Idler, Leventhal, & Leventhal, 2000 & Idler & Kasl, 

1995).  

i. It is expected that individuals with a lower score on the self-rated 

health scale at T3 will perform more ADL independently at T5 

than individuals with a higher score on the self-rated health scale at 

T3. 

8. Social support is defined as the aid that a participant reported receiving from 

members of his/her social network. Received social support consists of three 

types: informational, emotional, and tangible. Received social support was 

measured using 10 items from Krause and Markides (1990) subscale. The 

subscale consists of a four point Likert scale. Scores on this scale range from 0 to 

30 with higher scores indicating more social support received.  
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i. It is expected that individuals with a lower score on the social 

support scale at T3 will perform more ADL independently at T5 

than individuals with a higher score on the social support scale at 

T3. 

The review of the literature to follow seeks to identify variables associated with 

functional status in older adults. The review provides the basis and rationale for the 

analysis of variables to be analyzed as described in this chapter. 
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CHAPTER 2 

REVIEW OF THE LITERATURE 

By the year 2030, the projected population of Americans over the age of 65 will 

be 72 million people (U.S. Census, 2008). The assessment of an individual’s ability to 

successfully age in place and to function in his/her home environment requires an 

examination of variables potentially associated with functional status, as measured by the 

ability to perform instrumental and basic activities of daily living (IADL & BADL) 

without assistance. Increasingly, both federal and state governments are contemplating 

strategies to delay long-term placement of older adults with disability. The capacity to 

discern which characteristics, or combination of characteristics, distinguish older adults at 

risk for placement into assisted living or long-term care facilities from those who 

successfully age in place will assist policy makers to project, plan, and provide at-risk 

seniors with relevant support systems and interventions to maintain their functional 

status. The purpose of this review is to perform a critical analysis of the literature so as to 

report on risk factors associated with functional decline in community-dwelling older 

adults.  

Published studies were identified through searches of MEDLINE, PSYCINFO, 

and CINAHL databases from the period from 1997-2007. Keyword, title, and abstract 

information were used. The main search terms were ‘functional decline/limitation’, 

‘disability’, combined separately with ‘grip strength’, ‘gait speed’, ‘social support’, 

‘cognition’, ‘depression’,  ‘activity of daily living’, ‘BMI’, ‘executive function’, 

‘medication’, ‘affect,’ and ‘risk factors’. Along with peer reviewed articles published in 
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the United States, articles written in English from Japan, France, Canada, Australia, 

Denmark, Spain, and other countries were considered as well.  For the purpose of the 

review, all studies that used functional outcome measures including disability, function 

limitation, or physical performance measures were considered.  Although functional 

decline (limitation and disability) and physical performance each comprise distinct 

constructs, these unfortunately are used inter-changeably in the literature to measure 

function. A focus on only one of these two constructs would limit the scope of this 

review.  Cross-sectional analyses were eliminated because these do not discriminate, as 

do longitudinal studies, between factors antedating functional status decline, and those 

that may be the consequence of functional decline. Studies that were entirely based on 

nursing home residents, hospitalized patients, persons with a specific condition, and case 

control studies were eliminated.  Longitudinal studies which investigated risk factors 

other than those specifically searched for were excluded.  All relevant longitudinal 

studies of community-dwelling subjects aged 55 years or older were considered. Finally, 

only studies that reported quantitative data about the predictive value of potential risk 

factors on functional status were included. A total of 39 articles were selected. 

To structure this review, risk factor domains and relative impact on function were 

discussed separately and in sequence as follows: 1) depression, 2) executive 

function/cognition, 3) cognitive impairment and depression (mixed effect), 4) body mass 

index, 5) medication, 6) social support, 7) physical function measures (grip strength, gait 

speed), and 8) ‘risk factors’ (study of multiple variables, some previously mentioned and 

identified within selected articles as covariates) found to impact upon functional status.  
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For the domains of depression, cognition, depression/cognition, medication, and social 

support, articles will be summarized according to their working hypothesis, operational 

definition of functional decline/disability, identification of dependent and independent 

variables, statistical findings, and discussion regarding methodology. Findings on gait 

speed and grip strength as predictors of decline are drawn from studies which investigate 

multiple causes for decline. As such, insight from these studies along with articles 

identifying risk factors in general will be synthesized on the basis of their key 

conclusions. Finally, general trends and implications will be discussed in the context of 

practice and policy decisions.  

Depression 

Depressive symptoms in late life are known to be a predictor of functional 

disability in elderly people (Lenze et al., 2001).  Five articles specifically focusing on 

depression as a risk factor for functional decline/disability/decreased function were 

selected for review. Each approached the problem with slightly different assumptions, 

particularly as it relates to the operational definition of decline and its respective measure 

(self-report, physical function, and tool used) as well as which variables should be 

considered covariates. Although the methodology varied across studies, each came to 

similar conclusions. 

 Penninx et al. (1998) prospectively examined the impact of depressive symptoms 

on change in physical performance in an older community-dwelling population.  The 

authors assessed functional status using objective tests of subjects’ performance of 

standardized tasks which cover a full spectrum of physical functioning. They argued that 
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performance based measures, rather than self-report, appear to be less influenced by 

personality, cognition, and mood than self-report measures of disability. Physical 

function included measures of standing balance (ability to maintain tandem/semi-tandem 

balance for 10 seconds), gait speed (the average speed in meters per second of two 

attempts to ambulate at a normal pace over a 2.4 meter distance), and ability to rise from 

a chair (subjects were asked to fold their arms across their chests and to stand up from a 

sitting position and sit down five times as quickly as possible). The risk factor was 

depression. The presence of depressive symptoms was assessed using the 11-item version 

of the Center for Epidemiologic Studies Depression Scale (CES-D), a measurement of 

depressive feelings and behaviors experienced during the past week. A cutoff score of 20 

was used to identify subjects with depressed mood. A sample of 2033 subjects was 

selected from 3673 potential original participants, followed for four years, and then re-

assessed. A total of 1286 subjects (399 men and 887 women) who survived and for whom 

follow-up data on physical-performance measures were available, served as the primary 

subjects of the report. The authors found that for each level of baseline performance, the 

mean performance score at follow-up after four years was lower in depressed persons 

compared with non-depressed persons. The decline in performance adjusted for baseline 

performance was significantly greater for the oldest old, the less educated, unmarried 

subjects, and those with coronary heart disease and lung disease. Moreover, depressed 

persons had a greater decline in performance than non-depressed persons. More 

depressive symptoms at baseline were significantly associated with greater decline in 

performance during follow up. The effect of depressive symptoms was consistent for all 
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three components of the summary performance score (standing balance, sit to stand, and 

gait speed), and were similar when the analyses were restricted to subjects without 

physical disability (defined as independence in all ADL). While the use of anti-

depressant drugs was significantly higher (p = .003) among persons with depressed mood 

(10.2%), than among non-depressed persons (4.4%), anti-depressant use was not 

associated with change in physical performance. Their findings suggest that physical 

decline reflects multiple factors, including older age, disease status, and psychosocial 

factors.  

Callahan et al. (1998) sought to describe the course of depressive symptoms and 

their relation to physical decline by relying on a self-report measure, rather than measures 

of physical function. The authors used the physical and psychosocial subscale of the 

Sickness Impact Scale (SIP) (Bergner et al., 1976) to measure the impact of illness on 

patients’ quality of life and as a measure of overall functional status. The original SIP 

contains 140 items assessing 12 categories of functioning, including: sleep and rest, 

emotional behavior, body care and movement, home management, mobility, social 

interaction, ambulation, recreation, communication, alertness, work, and eating.  From a 

larger sample of 3767 (older patients), a sub-sample of 612 patients were selected. 

Subjects were screened at a primary care office for depression, dementia, and alcoholism. 

All patients who scored 16 or higher on the CES-D, and a random sample of patients who 

scored below 16 on the CES-D at baseline, were invited to complete a second interview. 

Of the 612 patients who exceeded the threshold, 49% agreed to participate in subsequent 

assessments. The mean follow up period was 45 months. At follow up, patients with 
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CES-D scores of 16 or higher at baseline continued to report greater impairment than 

those patients without significant depressive symptoms. Those patients reported nearly 

twice the functional impairment of older adults without depressive symptoms, and these 

patients were more likely to report depressive symptoms and functional impairment at 

subsequent interviews. Moreover, worse physical functioning and a reported decline in 

physical functioning were independently correlated with an increase in depressive 

symptoms, even when accounting for patients’ prior level of depressive symptoms. What 

cannot be deciphered from these findings is whether individuals with depressive 

symptoms under-report physical functioning and whether individuals without such 

symptoms ‘overstate’ their physical functioning.  Ideally, one should measure physical 

performance (e.g., gait speed, grip strength, and sit to stand) alongside self-report so as to 

account for any such differences.  

Geerlings, Beekman, Deeg, Twisk, and Van Tilburg (2001) examined the 

longitudinal effect of depression on subsequent functional limitations and disability.  

Data was collected at five monthly intervals, in seven successive waves, t1 to t7, in a 

community-based sample of older adults and constituted a secondary data analyses from 

the Longitudinal Amsterdam Study (LASA). Both depression and functional outcomes 

were measured repeatedly at five monthly intervals to assess the extent to which 

fluctuations in depressive symptoms affect long-term functional status. Functional 

limitation was defined as restrictions in performing basic mental and physical functions 

such as limited mobility, while disability was defined as difficulties experienced in 

performing necessary ADL due to physical or mental health problems. Functional 
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limitations were assessed by the Organization for Economic Co-operation and 

Development (OECD) questionnaire (Van Sonsbeek, J.L.A., 1988) that included the 

following activities: climbing up and down a staircase of 15 steps without stopping, 

cutting one’s own toenails, and using one’s own or public transportation. Disability was 

assessed in terms of general functioning (disability days and bed days).  The sample 

participating in the study consisted of a depressed cohort (CES-D ≥ 16, N = 327) and a 

non-depressed cohort (CES-D < 16, N = 325).  Depression and co-morbidities were 

assumed to be the main risk factors. The effect of depression on functional limitations, 

disability days, and bed days was studied after adjustment for possible confounders.  The 

authors found a statistically significant association between depression at one point in 

time and functional limitations, and with the number of disability days and number of bed 

days five months later. Although the short-term effects of depression (fluctuations in 

levels of depression recorded at each five month assessment) on subsequent functional 

limitations was very small, functional limitations were much better predicted by 

depression at baseline.  Moreover, the analyses showed that the association between 

depression and subsequent functional limitation and disability were statistically 

significant only among respondents with one or more chronic physical diseases. 

Depression along with an increased number of co-morbidities may act synergistically to 

diminish mobility and function in older adults.  

Lenze et al. (2005) hypothesized that elderly persons with persistently elevated 

depressive symptoms would have a greater decline in daily functioning, than those with 

temporary or no symptom elevation.  The authors accounted for clinical variables at 



18 
 

baseline, and after depression onset, to determine which variables predict the persistence 

of depressive symptoms, or if overt medical disease or cognitive impairments may 

account for the relationship between persistent depressive symptoms and functional 

decline. For this analysis, four consecutive years of assessment were used on 5201 

community-dwelling men and women aged 65 years or older. Five hundred and thirty-

four individuals with incident depressive symptoms were identified, with 378 of those 

with complete follow up data. A comparison of the attrition group (n = 156) with the final 

study sample (n = 378), on socio-demographic and baseline health status, indicated that 

those lost to follow up were older, more likely to be male, scored lower on physical 

ability (timed walk and number of finger taps), and on cognitive ability.  A non-depressed 

control group (individuals who did not have elevated depressive symptoms at baseline or 

in each of the three follow up years) was identified (n = 2315). From this pool, a sample 

of non-depressed individuals was matched to incident depressive symptom group on age, 

sex, and number of ADL disabilities. Functional disability was assessed using a self-

report measure of ADL, which rated the participants’ difficulty or inability to perform 

four physical ADL and six IADL. The independent variable was depression. Logistic 

regression indicated that the likelihood of an increased disability rating over the three 

years from baseline was 5.27 times as great (95% CI) in subjects with persistent 

depression, and 2.39 times as great in subjects with temporary depression, as compared to 

non-depressed subjects. The logistic regression was then reanalyzed using only subjects 

with no disability to ascertain whether depression group predicted increased likelihood of 

onset disability, and the same results were found.  The authors determined that the overall 
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decline in function, and greater likelihood of onset of disability in the depressed group, 

remained robust despite controlling for differences in socio-demographic, baseline 

function, physical performance, and cognition between the two groups. The authors also 

found a significant interaction between time and time walk performance (relationship 

between time walked and disability becomes stronger in successive time points). This 

study was able to incorporate both self-report and physical function measures (gait speed 

was the time required to walk 15 feet), both of which produced consistent results.  

Han and Jylha (2006) investigated the association between the improvement in 

depressive symptoms and the changes in self-rated health among community-dwelling 

older adults over time.  The authors report that the prevalence of significant symptoms of 

depression among community-dwelling older adults ranges from 9% to 20%. Since 

depression is a potentially modifiable and preventable condition, the authors 

hypothesized that changes in depressive symptoms could result in changes in self-rated 

health. The authors suggested that a decrease in depressive symptoms is associated with 

an increased likelihood of having improvement in self-rated health. Consequently, a 

decrease in depressive symptoms is associated with decreased odds of having decline in 

self-rated health. The hypotheses were tested in two groups of community-dwelling older 

adults: those with functional disability both at baseline and follow-up, and those with 

functional disability at follow up. Functional disability was measured by the number of 

ADL and IADL impairments. The independent variable was depression. The dependent 

variables were number of functional disabilities and self-rated health. A sample of 4208 

subjects was selected from 6771 potential participants who reported their self-rated health 
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in 1993 and 1995, as well as their status on functional disability. The authors found that 

the greater the improvement in functional disability, the greater the improvement in self-

rated health. Moreover, a decrease in depressive symptoms was associated with greater 

odds of having improvement in self-rated health and was predictive of having a lower 

risk of decline in self-rated health.  Although these findings seem inherently logical, the 

authors suggested that functional disability does not necessarily result in poor self-rated 

health, but factors such as depression can in fact play a mitigating role. The study does 

not provide insight as to whether a decrease in depressive symptoms and an increase in 

self-rated health might also coincide with a decrease in relative disability.  It is possible 

that older adults may be more likely to adapt to their decline in functional status over 

time, and when comparing to others might report improved self-rated health status, 

despite experiencing increasing levels of ADL/IADL disability. 

Each of the aforementioned five studies employed dramatically different 

approaches, but nonetheless came to similar conclusions.  Depression, whether measured 

as a risk factor, or included as a covariate, consistently trends towards significantly 

impacting upon function and mobility from the stand point of self-report and physical 

performance. One may argue that depression can be managed, while other variables 

cannot. It is important to identify whether an older adult is depressed so as to minimize 

depression’s future impact upon function. As will be seen, depression when in 

combination with other factors, such as increasing old age, co-morbidities, gender, socio-

economic status, poor baseline cognition, and inadequate social role/social support can 

serve to compound and accelerate difficulties experienced with function/mobility.   
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Cognition 

The ability of older adults with mild dementia to make sound decisions is a 

concern for health care professionals who must decide, upon discharge of services from 

an inpatient setting, whether an individual has the capacity to live safely and 

independently in the home environment. Baseline levels of cognition and a corresponding 

decline over time have been associated with functional decline. Researchers have 

attempted to ascertain whether cognition (both global and executive function) can serve 

as indicators for future functional decline in older community-dwelling adults. In this 

section, five studies were selected. An interesting pattern emerged when comparing these 

studies, again considering diverse methodological approaches, operational definition of 

decline, and tools used to measure variables. 

Aguero-Torres et al. (1998) examined a population based sample of adults (N = 

1810) aged 75 years and older, living in a defined area of Stockholm, Sweden. The 

authors sought to describe the prevalence of functional dependence in the very old (and 

its relationship to chronic medical conditions), to detect risk factors for developing long-

term (3 year) functional dependence and functional decline, and to contrast determinants 

of functional dependence between demented and non-demented subjects. Functional 

status was measured by the Katz Index of ADL (Katz, Ford, Moskowitz, Jackson, & 

Jaffe, 1963).  Baseline information on function and follow up ADL information was 

obtained. Functional dependence was defined as the need for assistance in one or more of 

the six basic ADL. Functional decline was defined as a worsening in ADL performance 

from baseline to follow up, among individuals with some functional dependence at 
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baseline. Risk factors included co-morbidities (heart disease, cerebrovascular disease, 

cancer, and hip fracture), baseline age, female gender, education, and dementia. 

Outcomes were measured in terms of functional decline and functional dependence. 

Dementia was associated with functional dependence in the entire population, while low 

performance on the Mini Mental State Exam (MMSE) (Folstein, Folstein, & McHugh, 

1975), a global cognition score, was associated with functional dependence in non-

demented subjects. These factors were also major determinants of the development of 

dependence and decline over three years. Dementia was the strongest determinant of 

developing functional disability/decline, independent of the presence of other chronic 

diseases. However, when performing a sensitivity analysis to account for ‘dropouts,’ the 

results led to a different pattern, wherein dementia no longer had an effect on functional 

decline, but hip fracture emerged as relevant.  A score of less than 24 on the Mini Mental 

State Exam (MMSE), when accounting for dropouts and mortality, proved the strongest 

measure of future decline. 

Njegovan, Man-Son-Hing, Mitchell, and Molnar (2001) examined the relationship 

between the loss of specific functional activities and cognitive status during the time 

period these losses occurred, and then compared the cognitive status of participants who 

had loss of specific functional activities with those who had not, so as to assess whether 

there is a predictable hierarchical scale of functional loss associated with loss of cognitive 

status.  The study population consisted of a randomly selected, representative sample of 

10,263 elderly Canadians for five years. Only community-dwelling subjects (n = 9008) 

were included in their analysis. The functional status of participants was measured using 
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the Older Americans Resources and Services (OARS) questionnaire (Fillenbaum, 1988), 

which consists of 14 items pertaining to level of independence in both ADL and IADL. 

Only persons who were independent in a given ADL/IADL at baseline were included in 

the analyses (n = 5874). Cognition was measured utilizing the Modified Mini Mental 

State Examination (3MS) (Teng & Chui, 1987). There was a significantly greater 5-year 

decline in cognitive scores for persons who became dependent in each functional task, 

compared with those who remained independent. Moreover, the authors found that there 

is a tendency for IADL to be lost at higher cognitive levels compared with ADL, but 

there was some overlap.  For IADL tasks, dependency for activities outside the home 

(shopping and walking outside) tended to occur at higher cognitive scores than activities 

within the home.  The authors suggested that the inconsistency in these findings may 

reflect differences in the quantity and frequency of services (home health care) offered in 

Canada as opposed to the U.S. Typically, it is believed that a decline in IADL precedes 

loss of basic ADL, as IADL function entails higher level cognitive processing and 

problem solving. Because both the ADL and the IADL status came from self-reporting, it 

is possible that respondents over-estimated their actual ability to perform basic ADL 

within their home environment, but accurately stated their inability to perform IADL.  It 

may also suggest that factors other than cognition contribute to decline in IADL when 

compared to ADL. Nonetheless, there was a clear overall correlation between declining 

cognitive scores and corresponding declines in function.  

Sauvaget, Yamada, Fujiwara, Sasaki, and Mimori (2002) strived to confirm the 

results of previous longitudinal studies detailing the association between cognitive and 
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functional impairments, once a diagnosis of dementia was fully established. The original 

study sample consisted of 1358 participants aged 61 years or older, who were living in 

the community or institutions. The authors did not distinguish between numbers of 

community-dwelling vs. institutionalized subjects, although individuals who were 

ADL/IADL disabled at baseline were eliminated from analyses.  At baseline, subjects 

were interviewed by trained nurses who administered a structured questionnaire that 

included socio-demographic items, personal medical history, ADL and IADL, and a 

comprehensive assessment of dementia. Functional status was self-reported at baseline 

and again at follow-up surveys. The Katz Index for ADL (Katz et al., 1963) and an IADL 

scale (developed by the Tokyo Metropolitan Institute of Gerontology) were utilized. 

Incidence of functional disability was defined as the number of new cases among those 

who were free from disability at baseline, while functional decline was defined as a 

worse performance in ADL or IADL than at baseline. Cognitive status and diagnosis of 

dementia served as the independent variables, while functional decline/disability served 

as the dependent variables.  

Again, as in previous studies, those that failed to follow up tended to be older, 

more IADL disabled, and with more pronounced dementia. Significant predictors of ADL 

disability were advanced age, living in an institution, history of stroke or femoral 

fracture, and dementia at baseline. Drinking in moderation significantly protected against 

ADL disability. The risk of becoming ADL disabled after four years was 26-fold higher 

among those who were diagnosed with dementia at baseline. Predictors for ADL decline 

were similar to those for becoming ADL disabled: age, institutionalization, history of 
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stroke or femoral fracture, and diagnosis of dementia at baseline. Drinking (in 

moderation) was also a protective factor against ADL decline.  Overall, dementia was a 

better predictor of decline in ADL task than in IADL task, suggesting that factors other 

than cognition are specific to IADL performance.  In addition, the MMSE score 

accounted for 40% of decline in ADL score and for 29% of the decline in IADL score. 

When accounting for attrition (10%) following sensitivity analyses, the authors found that 

dementia remained a strong predictor of incident IADL disability and of IADL decline.  

Ishizaki et al. (2006) examined whether cognitive function, urinary incontinence 

(UI), and experience of falls affected functional decline in ADL, IADL, or both using a 2-

year observation of a non-disabled, community-dwelling, older Japanese cohort (70 years 

or older). From an original possible sample of 786, a total of 605 participated in the 

survey. Two years after the baseline survey, subjects were surveyed again in relation to 

their survival status, ADL, and IADL. Only subjects who were independent in both ADL 

and IADL at baseline were included. Functional decline was defined as a change from 

independent in both ADL and IADL, to either dependent in only IADL, or dependent in 

ADL.  Risk factors included UI, falls experienced during the past year, and cognitive 

function. Outcome measures included functional status as measured by ADL/IADL 

status. Subjects who were ADL and IADL independent at baseline were examined for 

changes in functional independence during the 2-year period.  Analyses revealed that 

only MMSE score was significantly associated with functional decline after 2 years. A 

statistically significant association was found between lower MMSE scores and an 

increased odds ratio for functional dependence. Lower cognitive function was a 
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significant predictor of functional decline even among those older non-disabled Japanese 

whose cognitive function was deemed to be within the normal range.  These results 

suggest that ‘normal’ cognitive function as assessed by the MMSE does not necessarily 

guarantee long-term functional independence.  A score of less than 20 can serve to 

predict potential decline in the future.  Falls, UI, and covariates did not account for 

changes in function in this sample of subjects. 

Johnson, Lui, and Yaffe (2007) investigated the relationship between baseline 

impairment on executive function or on global cognition, and functional decline over six 

years. The authors hypothesized that poor baseline performance on  a brief test of 

executive function would be associated with greater functional dependence at baseline 

and after six years, when compared to the performance of individuals without executive 

impairment, or to those with only global cognitive impairment. The authors believed that 

this association would exist independent of age, education, depression, medical co-

morbidities, and baseline ADL or IADL function. A cohort of 7717 women completed 

the cognitive and functional evaluations at baseline, and the remaining 6313 women 

completed functional evaluations at the six year visit. Global cognitive function was 

assessed using the 26 point mMMSE. The Trails B was used as a brief measure of 

executive function.  Functional status was assessed using a self-report questionnaire 

about ADL and IADL. Incident ADL difficulty was defined as an increase in one or more 

points on the four items. Worsening of ADL difficulty was defined as an increase in two 

or more points on a 12 point ADL difficulty level scale. Incident IADL difficulty was 

defined as an increase in one or more points, while worsening of IADL difficulty was 
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defined as an increase in two or more points on the 12-point IADL difficulty level scale. 

Participants with impaired Trails B only, and those who were impaired in both tests 

(mMMSE and Trails B) were older, had more medical co-morbidities, and had higher 

depression scores. In contrast, participants with no impairments on either tests were 

younger, better educated, and had the lowest proportion of medical co-morbidities. At 

baseline, 1926 of all participants reported difficulty on one or more of the four ADL 

items. The relative rates of baseline ADL difficulty, within each of the four cognitive 

groups, were 22.4% (no impairment), 28.2% (mMMSE only impaired), 36.3% (Trails B 

only impaired) and 38.6% (both impaired). Women with impairment on Trails B only 

and/or on both tests reported the highest proportion of baseline ADL difficulty when 

compared to women with no cognitive impairment or mMMSE impairment. The same 

held true for IADL.  At follow-up, women with impairment on the Trails B, or on both 

tests, were approximately two times more likely to develop incident ADL difficulty. 

After adjusting for covariate variables, the ‘Trails B Only Impaired’ and ‘Both Impaired’ 

groups were 1.3 times more likely to develop incident ADL impairment, but neither 

group was more likely to develop incident IADL impairment. Nonetheless, the trend for 

participants in the Trails B Only Impaired Group to have increased risk for IADL 

difficulty remained.  The results suggest that participants with Trails B impairment were 

at higher risk for changes in ADL than IADL dependence. This finding is peculiar as 

most studies link executive dysfunction with IADL dependence. The authors surmise that 

since walking several blocks constituted a component part of the ADL measurement and 

this activity requires higher cognitive function, the ADL score was adversely affected. 
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Nonetheless, overwhelmingly, across longitudinal studies, there is a strong correlation 

between baseline cognitive level and decline in cognitive function and functional 

dependence. As witnessed in the studies on depression, higher age and co-morbidities re-

emerge as risk factors. Education and socio-economic status (both of which tend to be 

inter-twined) resurface as risk factors across studies. 

Cognition and Depression 

The link between cognitive status and depression and their effect on functional 

decline is of importance, because they frequently co-exist, are prevalent and can be 

treated. Johnson et al. (2007), as reported previously in this review, found that 

depression, in addition to cognitive status, had a significant negative effect on functional 

independence and mobility. Mehta, Yaffe, and Covinsky (2002) wanted to determine the 

relative contributions of cognitive impairment and depressive symptoms on decline in 

ADL function over two years, in an older cohort. The authors argue that prior studies 

have suggested that depressive symptoms and cognitive impairment are independently 

associated with functional decline, but these have failed to consider that cognitive 

impairment and depressive symptoms are interrelated. The authors tested the following 

three hypotheses: 1) cognitive impairment and depressive symptoms are independent 

predictors of functional decline, 2) cognitive impairment and depressive symptoms act 

synergistically to potentiate the risk of functional decline, and 3) whether baseline ADL 

dependence affects the relationship between cognitive impairment, depressive symptoms, 

and functional decline. A cohort of 5697 persons who completed two study waves 

[(1993-1995) mean age of 77] was selected. Several tests of cognitive function were 
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measured, including: immediate and delayed free-recall tests (memory), serial 7s test 

(calculation), count backwards, and orientation. An overall cognitive score was 

calculated as the sum of all cognitive tests. Depressive symptoms were assessed using 

eight items from the CES-D scale. Functional dependence at baseline was defined as 

needing help of another person with bathing, toileting, transferring, dressing, and eating. 

Functional decline was defined as having a greater number of ADL dependencies at 

follow up, than at baseline. The authors found that depressive symptoms and cognitive 

impairment were modestly associated with each other. Participants with cognitive 

impairment were more likely to have depressive symptoms than participants without 

cognitive impairment. Age, education, race, gender, marital status, medical co-

morbidities, smoking, alcohol use, and income were all associated with functional 

decline. Cognitive impairment and depressive symptoms were most strongly associated 

with dependence in bathing, followed by dressing, walking, and transferring. Cognitive 

impaired individuals were more than three times more likely to have subsequent 

functional decline than non-impaired individuals. Depressed individuals were twice as 

likely to have subsequent decline as non-depressed individuals. For participants who 

were independent at baseline, cognitive impairment and depressive symptoms together 

predicted the risk of incident functional decline. In addition, participants with both 

cognitive and depressive symptoms had slightly higher risk of incident functional decline 

than those with only depressive symptoms, or cognitive deficits.  Participants with 

cognitive impairments alone had more dependence.  Finally, participants with neither 

cognitive impairment nor depressive symptoms changed little over the follow up period. 
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Cognitive impairment and depressive symptoms are independent predictors of ADL 

dependence in participants who are independent in all ADL at baseline; although both 

can work together to accelerate the process of decline. For those who already had ADL 

dependence at baseline, cognitive impairment was associated with further decline, 

whereas depressive symptoms were not.  

A preponderance of the evidence strongly suggests that baseline cognition and 

severity/duration of depressive symptoms negatively influence mobility status and 

function in older adults.  

Body Mass Index 

Obesity in older Americans is growing in prevalence (Flegal, Carroll, 

Kuczmarski, & Johnson, 1998). In addition to the associated medical co-morbidities, 

such as diabetes mellitus, hypertension, heart disease, and osteoarthritis of knees and 

hips, obesity can adversely impact upon function. One might presume that individuals 

with a high body mass index (BMI), defined as obese or morbidly obese would be at the 

greatest risk of functional decline. Findings from five longitudinal studies seeking to 

establish whether BMI can predict future functional mobility in older adults helps shed 

light on this assumption. Operational definitions for individual BMI categories vary, as 

do the dependent measures of function/mobility. These differences in measurement can 

inadvertently alter findings. None of the studies used the same operational definition for 

BMI categories. Only Jensen and Friedmann (2002) utilized formerly accepted categories 

as formulated by the National Institutes of Health. Others developed BMI categories as 

they felt relevant.  Utilizing only three categories (Bannerman et al., 2002 & Deschamps 
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et al., 2002) or two categories (Sarkisian, Liu, Ensrud, Stone, & Mangione, 2001) may 

inadequately differentiate between individuals who are obese (e.g., category II), from 

those who are extremely obese. Such a distinction is important, as there may be 

differences in long-term function between both groups. A detailed description of five 

selected studies of BMI as a risk factor for function/mobility is to follow.   

Bannerman et al. (2002) collected data from the Australian Longitudinal Study of 

Ageing (ALSA) to investigate the prognostic value of a number of commonly used 

anthropometric indices, in terms of physical function and mobility. There were 1799 

community-dwelling older adults, aged over 70 years, who agreed to participate in the 

baseline collection of data, of which 1396 also participated in a detailed clinical 

assessment. Only data from 1272 participants, who survived and agreed to take part in the 

second interview, were included in the analyses. The authors gathered the following 

anthropometric measurements: BMI, waist circumference, waist to hip ratio, and 

percentage weight-change. Three BMI categories considered ‘desirable’ were devised, 

including: (20-25 kg/m2), (>22-25 kg/m2), and (<30 kg/m2). Percentage weight-change 

was evaluated using the following categories: ‘stable’ (±5%), gain of >5%, loss of 5-

10%, and loss of >10%.  Mobility and function were assessed by means of self-report, 

using items from the Roslow and Breslau Functional Health Scale (RBFH) (Rosow & 

Breslau, 1966) for mobility, and ‘Nagi’ (Nagi, 1976) for physical function. Mobility 

included ability to walk up and down stairs to the second floor and walk half a mile 

without help. Physical function included questions about an individual’s ability to pull or 

push large objects; stoop, crouch and kneel; lift weights over 10 pounds; extend arms 
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above shoulder level; and handle small objects. All measures were taken at baseline, and 

then again two years thereafter. Individuals with a baseline BMI suggestive of being 

underweight (<20 kg/m2 or 22 kg/m2) had a reduced risk of limited physical function by 

37%, but not mobility at two years follow-up when compared with individuals with a 

baseline BMI in the desirable range. According to Bannerman et al. (2002) individuals 

with a BMI <22 kg/m2 were able to continue functioning well in their home settings, but 

for reasons not clearly established, were less able to function in the community. 

Conversely, individuals with a baseline BMI suggestive of being overweight (>25 kg/m2 

and >30 kg/m2) had an increased risk of limitation in physical function.  

Overall, the findings suggest that anthropometric indices that represent 

overweight obesity (BMI ≥30 kg/m2), waist circumference of >102cm for males or 

>88cm for females) predicted a 69-90% increased risk of limitation, in both physical 

function and mobility, at two year follow-up. The BMI category of 30 kg/m2 was not 

originally defined within their original framework. Although not explicitly stated, the 

authors intonated that two categories of BMI, (25-30 kg/m2) and (>30 kg/m2), each have 

correspondingly greater negative influences on ‘mobility’ and ‘function.’ Interestingly, 

the current study shows that weight loss between 5-10%, over two years, is associated 

with a 57% and 73% increased risk of limitation in function and mobility, respectively. 

Greater than 10% weight loss over two years is associated  with a two-to-three times 

increased risk of limitation in physical function and mobility, even after controlling for 

smoking, disease status, and BMI at baseline.  The authors did not determine whether the 

weight loss for their subjects was volitional or involuntary. Nonetheless, for older adults 
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weight loss appears to be consistently associated with a generalized loss of mobility, as 

corroborated by the study to follow. 

Jensen et al. (2002) tested whether obesity as defined by BMI would be a stronger 

predictor of functional decline, over a three to four year period, in women than in men. In 

the previous study by Bannerman et al. (2002), a BMI >30 kg/m2 proved to be a risk 

factor for both men and women, but the categories were not further delineated. Nutrition 

screening data were collected at over 100 clinic sites as part of a regional nutrition 

screening program initiated by the Geisinger Health System in 09/1994, which targeted 

all Medicare risk participants. A questionnaire was mailed out, with a response rate of 

52% (n = 3895), and then again three and four years later, with 68% of the remaining 

sample (N = 2634) eligible for re-screening. Participants with complete data were 

assessed. Although BMI was based upon nursing-administered measurements at baseline, 

BMI at follow up relied on patient report. In this study, BMI was grouped into six 

separate categories according to the National Institutes of Health obesity standards: 

‘underweight’ (<18.5 kg/m2); ‘normal weight’ (18.5-24.9 kg/m2); overweight (25.0-29.9 

kg/m2); obesity category I (30.0-34.9 kg/m2); obesity category II (35.0-39.9 kg/m2) and 

extreme obesity ≥40.0 kg/m2. Bannerman et al (2002) assumed that a BMI of <22.0 

kg/m2 is underweight, whereas the NIH suggest that a BMI less than 18.5 kg/m2 is 

underweight. Moreover, Bannerman et al (2002) do not distinguish between levels of 

obesity. Functional status was assessed by measuring ADL and IADL.  For both men and 

women, with a BMI of 35 kg/m2 or greater, a significant relationship was detected for 

increased risk of reporting IADL decline, or any functional decline. For both men and 



34 
 

women, there are significant relationships between weight gain of at least 20 pounds, or 

weight loss of at least 10 pounds, and risk of any functional decline.  Again, as in the 

prior study, the authors were unable to ascertain whether the weight gain or loss was 

volitional or involuntary.   

Deschamps et al. (2002) examined the association of general indicators of 

nutritional status with the evolution of health status in terms of cognitive decline, 

disability, and mortality. The nutritional study was conducted on a sub-sample of 169 

volunteers from an original cohort of 689 subjects (Dartigues et al., 1992) living in 

Dordogne, France who completed an examination, and who agreed to answer a detailed 

nutritional questionnaire. This sample was made up of community-dwelling adults aged 

68 years, or older. At two and five years later, 126 surviving subjects (74%) were re-

examined.  Two questionnaires were administered: health and nutrition. Physical 

functional disabilities were measured by selective use of items within the Katz ADL scale 

(6 items), and the Lawton and Brody IADL scale (8 items). The authors selected a total of 

five items, from both scales, to assess functional independence in men (use of telephone, 

shopping, use of transportation, responsibility for one’s own medication, and ability to 

manage finances), and eight items for the women (five previous items plus food 

preparation, housekeeping, and doing laundry). All eight items are tasks that have 

typically been associated with IADL. The authors report their findings in the context of 

IADL dependence. Dependency was defined as having at least one limitation in any of 

the five activities for men or one limitation in any of the eight activities for women 

(assuming that the women would typically actively engage in these three additional tasks, 
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whereas men would not).  The MMSE was used to assess cognitive function. Cognitive 

decline was defined as a drop of at least three points from baseline score. BMI and 

dietary intake was calculated at baseline, and thereafter by self-report. Three BMI 

categories were devised in this analysis: ‘poor nutritional status’ (<23 kg/m2); ‘middle 

category’ (23-27 kg/m2), and ‘overweight’ (≥27 kg/m2). BMI was significantly associated 

with mortality, MMSE decline, and IADL dependency. Subjects with a BMI ≥27 kg/m2 

had six times more risk of dying than subjects with a BMI <23 kg/m2 adjusted for age 

and sex. Subjects with a BMI ranging between 23 and 27 had about three times lower 

chance of being IADL dependent at five years, when adjusted for age and sex.  Subjects 

over 75 years of age, had about three times more risk of becoming IADL dependent, than 

those younger than 75. On the other hand, a BMI greater than 23 kg/m2 was inversely 

associated with cognitive decline. In this study, ADL dependency was not significantly 

associated with BMI. Findings are consistent across studies in that a BMI of ≥29 kg/m2 is 

associated with declines in function/mobility, or mortality regardless of how function is 

defined or measured. 

Lee et al. (2005) sought to measure whether individuals with unintentional weight 

loss would have an increased risk for mobility limitation, regardless of current body 

weight. They hypothesized further that weight gain, and weight fluctuation, particularly 

when unintentional, would be associated with increased risk for mobility limitation, 

again, independent of initial body weight. Individuals between the ages of 70-79 years 

during the recruitment period, and having no difficulty with ADL or lower extremity 

function, were eligible to participate. The main study cohort consisted of 3075 subjects, 
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from which an analytical sample of 2932 participants was eligible based upon 

exclusion/inclusion criteria.  BMI values (kg/m2) were separated into four categories: 

‘normal range’ (<25.0 kg/m2); ‘overweight’ (25.0-29.9 kg/m2); ‘obese’ (30.0-34.9 kg/m2) 

and ‘extremely obese’ (>35.0 kg/m2).  Approximately 30% of participants had incident 

mobility limitation during the 30 months of follow up. These individuals had a higher 

mean number of chronic conditions, were more likely to be older, female, Black, less 

educated, and heavier than were those who did not experience new onset of mobility 

limitation. Overall, individuals with higher BMI values (≥25 kg/m2), and those who 

reported unintended weight loss sustained the highest incidence of mobility limitation.  In 

extremely obese, as well as normal weight participants, those who had unintentional 

weight loss exhibited a three to four fold increased risk for mobility limitation, as 

compared to those with stable weight. Even overweight participants who had intentional 

weight loss, and weight fluctuation with any intention, showed increased risk for mobility 

limitation. This held true across BMI categories. Contrary to what one might expect, in 

overweight older persons, intentional weight loss did not appear to be more beneficial 

than weight stability for maintaining mobility.  

Sharkey, Ory, and Branch (2006) attempted to assess the impact of BMI, not 

solely on self-report measures, as previously reported, but more specifically on physical 

performance. The authors hypothesized that severe obesity (defined as a BMI ≥35.0 

kg/m2), independent of other factors, would have a greater influence on diminished lower 

extremity function over one year, in a random sample of homebound older adults who 

were considered ambulatory.  Three hundred and forty-eight men and women aged 60 
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years and older were recruited from a randomized list of 1866 recipients of home-

delivered meals, 345 of whom completed baseline in-home assessments. Seventy-eight 

point eight percent (78.8%) of the original participants (n = 253) completed the second 

in-home assessment, one year later. Four BMI categories were devised as follows: 

‘underweight/normal’ (<25.0 kg/m2); ‘overweight’ (25.0-29.9 kg/m2); ‘moderately obese’ 

(30.0-34.9 kg/m2) and ‘severely obese (≥35.0 kg/m2). Outcome variables included lower 

extremity physical performance measures including: static balance (side by side position 

and semi-tandem stance), dynamic balance (turn 360˚ with or without an assistive 

device), gait speed (8 foot course), and ability to rise from a chair five times in a row as 

quickly as possible. Severe obesity (BMI ≥35.0 kg/m2) independently increased the odds 

more than two to seven times for diminished physical performance at one year. 

Additionally, fear of falling, arthritis, stroke, and age increased the odds for diminished 

physical performance.  

These broad findings suggest that a BMI of <29 kg/m2, and the maintenance of a 

steady weight, may be critical for optimal mobility, and physical function. Age, co-

morbidities, and gender continue to present as risk factors across studies. Despite 

differences in measurement, each of the five studies suggest that higher BMIs particularly 

>29 kg/m2and weight fluctuations, intentional or not, are risk factors for functional 

decline, or loss of mobility. Four of the five studies relied solely upon self-report 

measures, yet even in the face of physical function measures the results were consistent. 

These findings are corroborated by Sarkisian et al. (2001) who found that women with 

‘new disability’, at follow up, were more likely to be obese. Moreover, in a prior study 
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Sarkisian et al. (2000) found that very obese (but not moderately obese) women are at 

increased risk of functional decline. Particularly, individuals with a BMI ≥29 kg/m2 are at 

a higher risk of functional decline in general.  

Medication 

Only one longitudinal study specifically focusing on medication use and its 

relative impact on functional status in older community-dwelling adults was identified. 

Studies which have included medication use as a covariate while investigating other risk 

factors associated with functional decline, and which identified medication as a possible 

indicator of functional decline, will be discussed in this review as well. Hanlon et al. 

(2002) examined the relationship between inappropriate drug use and decline in 

functional status in community-dwelling elders. Two of the most common methods of 

evaluating drug-use quality are Drug Utilization Review (DUR) and the use of explicit 

criteria to identify drugs to avoid. DUR criteria attempt to identify problems in 

prescribing elements such as dosage range, duration, therapeutic duplication, drug-

disease, and drug-drug interactions. Drugs to avoid are those deemed by an expert panel 

because they are either ineffective or pose unnecessary high risk (Hanlon et al., 2002).To 

define inappropriate drug use the authors used explicit criteria developed by expert-

national-consensus panels for the Health Care Financing Agency (HCFA; now Centers 

for Medicare and Medicare Services [CMS]) to use in DURs of Medicaid patients, as 

mandated by OBRA 90 (Hanlon et al., 2002). The authors state that criteria concern five 

potential problems: dosage, duplication, drug-drug interactions, duration, and drug-

disease interactions. A drug-drug interaction consists of a modification of the effect of a 
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drug when administered with another drug. The effect may be an increase or a decrease in 

the action of either substance, or it may be an adverse effect that is not normally 

associated with either drug. Drug-disease interaction is defined as a medication that has 

the potential to exacerbate a patient's disease based on an explicit list of the individual 

medications and potentially interacting diseases (Hanlon et al., 2002). The authors 

examined the percentage of the population who were using one or more inappropriate 

medications at baseline, according to DUR criteria, and then established (based upon 

diagnoses and medications taken) what type of problem (e.g., dosage & duplication) 

participants experienced.  

Trained interviewers used comprehensive structured questionnaires to gather 

information from sample members in their homes. The cohort included 3234 participants, 

from an original sample of 5223, for whom complete information regarding medication 

use, risk factors, survival status, and functional status were determined at baseline and in 

the next in-person interview three years later. A total of 2541 survivors were available for 

follow up.  Inappropriate drug use (which entails potential problems with dosage, 

duplication, drug-drug interactions, and duration), and drug-disease interactions was 

selected as the main risk factor.  Outcome measures were mortality and decline in 

functional status.  Functional status was measured utilizing three separate measures of 

ADL/IADL function including Katz ADL, Older Americans Resources and Services 

(OARS) IADL, and an abbreviated Rosow-Breslau scale. The Katz ADL, OARS IADL, 

and Rosow-Breslau scales were aggregated to constitute a ‘valid and reliable’ one-

dimensional ADL measure. These include basic self-care, intermediate self-care, and 
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complex-self management. The RBFH scale was used to measure physical function. For 

the purposes of analyses, dichotomous variables were constructed for each of the four 

functional status measures, indicating difficulty or no difficulty with specific tasks. The 

percentage of the surviving sample that declined in functional status was as follows: (1) 

basic self-care (12.3%), (2) complex self-management (17.0%); (3) intermediate self-care 

(29.8%), and (4) physical function (33.4%). As might be expected, there was an increase 

in dependency according to complexity of task. The authors did not uncover a significant 

association between inappropriate drug use and decline in intermediate self-care, 

complex self-management, or physical function. There was however, a significant 

association between inappropriate drug use and decline in basic self-care. The association 

was notable in those with potential drug-drug or drug-disease problems, but not in those 

with potential dose, duration, or duplication problems. The authors were surprised by 

these findings as they originally suspected that age-related changes in pharmacokinetics 

and pharmaco-dynamics of numerous drugs would have a significant impact on function, 

given a high perceived potential for dose and duration errors. They were also surprised to 

find that even the high-severity drugs (defined as a drug with a high likelihood of a 

clinically significant adverse event) had such little impact on functional status. They 

argue that aggregated over a large number of people, duplication and dosage problems 

may in fact be infrequent, but for a particular person, although not statistically significant, 

the consequences can be dire.  

Stel, Smit, Pluijm, and Lips (2004) examined the consequences of falls in older 

men and women, to assess risk factors for health service use, and functional decline 
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among older fallers. The study was performed on a sub-sample from the Longitudinal 

Aging Study Amsterdam (LASA). Two-hundred and four (204) community-dwelling 

persons 65 years or older who reported at least one fall in the year before the interview 

were selected. Participants were asked about consequences of their last fall, including: 

physical injury, health service, use treatment, and functional decline (e.g., decline in 

functional status, social, and physical activities). Functional status was measured by the 

degree of difficulty each subject performed functional activities, as measured by the 

Organization for Economic Cooperation and Development Long-Term Disability 

Questionaire(Van Sonsbeek, 1988). Higher medication use (OR = 1.5; 95% CI = 1.2-3.0) 

was independently associated with functional decline after falling. 

Sibbritt, Byles, and Regan (2007) attempted to identify minimum criteria to assist 

in the prediction of decline in physical health-related quality of life in elderly women. 

The authors examined participants from the Australian Longitudinal Study on Women’s 

Health (Brown et al., 1998). The women were from 70 to 75 years of age, when randomly 

selected for participation in 1996. The respondents were surveyed twice thereafter: in 

1999, and again in 2002.  The main measure of health status used across all three time 

points was the Medical Outcomes Study SF-36 Health Survey (SF-36) (Ware & 

Sherbourne, 1992). The measure of interest was the Physical Component Summary Score 

(PCS), which reflects performance on three sub-scales (physical functioning, role 

limitations due to physical problems, and bodily pain). A large number of other variables 

were also assessed; one of which included the number of prescribed and over-the-counter 

medications.  The first assessment (in 1996) included 12,432 women, the second (in 
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1999) 10,434 women, and the third (in 2002) 8646 women. The authors found that 

participants who took five or more medications at baseline had significantly lower PCS 

scores (numbers not provided) at follow up. They could not tell, however, whether this 

association was due to the variable (number of medications taken) acting as a marker for 

morbidity, or whether it was the result of adverse events associated with polypharmacy.  

Social Support/Social Relations 

Social support has garnered the attention of researchers who seek to understand 

how this multi-dimensional construct impacts the aging process of community-dwelling 

older adults. Overall, most studies indicate that elders who report being less socially 

active decline at faster rates, than those who are more socially active (Avlund, Lund, 

Holstein, & Due, 2004a;  Avlund et al., 2004b; and Zunzunegui, Alvarado, Sel Ser, & 

Otero, 2003). There are, however, some discrepancies in findings that merit attention, and 

highlight the need to look at differences between dimensions of social support (e.g., 

number of social contacts vs. frequency of interaction), mechanisms by which social 

support operates (e.g., directly as a main effect, or indirectly as buffering depression), and 

also between genders and age groups.  

Social gerontologists identify three major dimensions of social support: a) 

structural (which refers to a person’s degree of social involvement or embeddedness, and 

composition and size of his or her social network), b) functional [which consists of the 

actual social support exchanged (either received or provided) between the elder and 

members of his or her social network], and c) appraisal (which refers to the subjective 
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evaluations about the quality or quantity of support conveyed) (Chen & Silverstein, 

2000).  

From these three aforementioned dimensions, several studies point to the risks 

associated with low levels of the structural aspect of social support (Avlund et al., 2004a 

& Avlund et al., 2004b). For instance, Avlund et al. (2004a) studied the onset of 

disability over 1.5 year, in a sample of 1396 older (ages 74-75 and 80), non-disabled 

adults  from Denmark, and found that diversity of social relations (e.g., whether or not 

the participant’s social network included one or more categories of social contacts such 

as siblings, friends, and grandchildren), and degree of social participation (e.g., whether 

or not the participant exchanged visits, and participated in activities outside the house), 

were significantly related to functional decline. More specifically, Avlund et al. (2004a) 

concluded that among the 75 year old men and women who participated in their study, 

those who reported lower different network categories and lower levels of social 

participation were more likely to decline functionally in at least six mobility activities, as 

measured by the Mob-H Scale (Avlund, Kriener, & Schultz-Larsen, 1996). The scale is 

formed by answers to questions about six activities.  

A similar study by Avlund et al. (2004b), that investigated 651 nondisabled 75 

year old individuals from Finland and Denmark, over a five year period, replicated the 

findings previously described. In this case however, other indicators of the structural 

dimension of social support were significantly related to functional decline including: 

telephone contact among men and women, and membership in a retirement club among 

women.  Thus, men who reported no weekly telephone contact were more likely to die, or 
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decline functionally, as measured by the PADL-H Scale. In women, these two outcomes, 

functional decline and death, where observed among those who reported less than weekly 

telephone contact, and no membership in a retirement club. 

Similar patterns of deterioration have been described in studies that measured 

cognitive, rather than functional decline in relation to the structural component of social 

support (Béland, Zunzunegui, Alvarado, Otero, & del Ser, 2005 & Zunzunegui et al., 

2003).  Zunzunegui et al. (2003) examined the influence of social networks (e.g., monthly 

visual or telephone contacts with friends and relatives) and social integration (e.g., 

membership in a community association, monthly attendance of religious services, and 

visits to the community center for elderly people) on two areas of cognitive function, 

orientation, and memory, using a Spanish sample of 964 community-dwelling individuals 

over the age 65. These authors, who followed their subjects for four years, found that 

individuals, both men and women, who reported a lower frequency of visual contacts 

with relatives, as well as low values in the social integration index, exhibited poor 

cognitive function.   Consistent with these findings, are the results of Béland et al. (2005) 

who investigated the conjoint trajectories of cognitive decline and social relations over 

seven (7) years in a sample of 1165 Spanish community dwellers. Béland et al. (2005) 

used the same constructs and operationalizations of Zunzunegui et al. (2003), and 

reported that male and female participants, with lower levels of family ties and low levels 

of social integration, experienced a decline in cognitive function over time. Interestingly, 

not having friends was positively associated with cognitive decline in women, but not in 

men. 
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Other authors argue that the effects of the structural dimension of social support 

are dependent upon the degree of individual impairment. Sarwari, Fredman, Langenberg, 

and Magaziner (1998) assessed whether elderly, community-dwelling women aged 65 

years or older, who lived alone, had a lower risk of deterioration in functional health 

status over a 2-year follow up period, as compared with elderly women who lived with a 

spouse, or with non-spouse others. They analyzed data from a two year longitudinal study 

of elderly white females (N = 604) who completed measures of physical and instrumental 

functioning, as well as demographic characteristics and living arrangements. These 

authors found that among women without severe impairment, those living independently 

presented with better function. The opposite occurred among women with severe 

impairment at baseline. In their case, living independently was associated with higher 

levels of decline in function.  

The functional dimension of social support has also been identified as a potential 

risk factor for decline in function among the elderly. Nonetheless, not all indicators of 

functional social support relate to cognitive and functional decline in the same way. 

Whereas, providing social support (e.g., elder as provider) has been recognized as a 

protector against decline, receiving social support (e.g., elder as recipient) has been 

identified as a risk factor. Avlund et al. (2004b), for instance, reported that elderly 

women who could not provide social support to others (in the form of sewing during the 

last month) declined more than those who could in several activities of daily living, such 

as combing hair, washing the upper and lower body, and cutting fingernails and toenails. 

In contrast, Avlund et al. (2004a) found that 80 year old elders who received instrumental 
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support (e.g., help with housework, cooking, shopping, and repairs in the house) tended 

to be at an increased risk for declines in mobility. Consistent with Avlund et al. (2003) 

and Avlund et al. (2004b) – Hays, Saunders, Flint, Kaplan, and Blazer (1997) found that, 

whereas receipt of instrumental support was strongly associated with increased deficits of 

functional ability, the provision of instrumental support actually had a significant impact 

on mobility, protecting the elder against decline. Hays et al. (1997) investigated a sample 

of 3240 elders at two time points (baseline and a one-year follow up) and utilized, as 

indicators of physical decline, seven ADL, three items from the RBFH scale, and five of 

nine items from the modified version of Nagi’s scale.  

These findings, with respect to social support received, suggest that elders who 

perceive themselves as depending on others may feel less confident in their abilities. This 

lack of confidence may result in a decrease in physical or cognitive ability, which in turn 

may influence their rate of decline (Seeman, Bruce, & McAvay, 1996). The implication 

is that the more that older adults are expected to do for themselves, the more independent 

they will remain as a matter of necessity, and goal-directed behavior. 

It is worth noting, however, that this negative relationship between social support 

received and decline is not as straight forward when other variables, such as depression, 

are taken into account.  Hays, Steffens, Flint, Bosworth, and George (2001) attempted to 

unravel the potential effects social support may have in protecting against decline in 113 

severely depressed elderly patients (mean age = 69.5). The authors found, during a 12 

month follow-up, that instrumental social support buffered functional decline, which, in 

their study, was primarily a function of baseline depression severity.  According to these 
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authors, the structural (e.g., large social networks and frequent social interaction) and 

appraisal (e.g., perceived adequacy of social support) components of social support 

played similar but modest buffering functions against deterioration in the 16 activities of 

daily living that they studied. 

Finally, studies that have examined the appraisal dimension of social support 

underscore the association between functional and cognitive decline, and feelings of 

dissatisfaction with the social relations, or social support transactions in which one is 

involved.  According to Avlund et al. (2004a), 80-year-olds who were unhappy with their 

social relations exhibited higher levels of mobility decline. Hays et al. (1997) reported 

that elders who complained about the adequacy of their social interactions also exhibited 

strength and range-of-motion deficits.  In a similar vein, Zunzunegui et al. (2003) and 

Béland et al. (2005) reported that elders who did not perceive themselves as helpful 

toward members of their social network showed more signs of cognitive decline, than 

those with high levels of self-perceived usefulness (e.g., feeling that they help, were 

useful, and important to their children, family, and friends). 

Physical Performance Measures  

Gait Speed  

From the selected articles identified in this review, those which incorporated 

physical performance measures within their analyses did so sparingly. Interestingly, no 

studies included herein attempted to actually measure (other than by self-report) basic 

ADL function over time, in relation to potential risk factors (e.g., BMI, depression, 

decreased cognition, high number of medications, co-morbidities, increasing age, gender, 
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social support, decreased income, or lower level of baseline education). Nonetheless, 

three physical performance skills were measured, some in combination, others separately. 

These included gait speed, sit-to-stand test, and grip strength.  These variables were 

measured both as risk factors, and as covariates for other risks believed to be primary 

indicators of future decline. Findings for each physical performance measure will be 

reviewed subsequently. Protocols for the measure of physical performance will be 

described for each of the selected articles, so as to highlight key differences for identical 

constructs. There is some overlap between studies, as each of the three physical 

performance variables was assessed independently or in combination with the other(s).  

Gait is an important measure of function. One’s ability to ambulate conveys the 

ability to perform essential daily tasks such as transferring from bed to a chair, getting 

from one’s room to the bathroom, or to the kitchen. Gait speed has been more specifically 

associated with community level abilities, such as crossing a street in a timely fashion, or 

the ability to walk for a given distance. Despite the importance of gait as a fundamental 

skill to perform multiple tasks, a general consensus as to the manner in which it should be 

measured is in question. This is evident when comparing gait speed as measured in this 

small sample of studies. There were differences with regards to instructions given to 

participants (e.g., speed), distance walked, number of times participants walked, 

allowances made for an assistive device, and scoring schemes used to differentiate levels 

of walking.  

Eight of the selected studies included an assessment of gait speed. Gait speed was 

measured as follows: (1) a 2.4 meter (8 foot) walk at the subject’s normal pace was timed 
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twice, and the faster of the two walks was scored according to quartiles of the time 

required in the overall group (Penninx et al., 1998); (2-3) time was measured in seconds 

needed to walk six meters at a rapid pace (Sarkisian et al., 2000 & Sarkisian et al., 2001); 

(4) participants walked a 10 foot distance at their usual speed. They could use assistive 

devices if needed. Each participant was timed for two walks. The average time of the two 

walks was scored 0-2 dependent upon average speed (Wang, Belle, Kukull, & Larson, 

2002); (5) gait speed was measured over four meters, with a one meter start-up before 

starting timing. All gait speed measures used the instruction to “walk at your usual 

speed.” (Studenski et al., 2003); (6) time required to walk 15 feet (Lenze et al., 2005); (7) 

time on one walk or the faster of two walks, with the use of walking aides if necessary, 

over an unobstructed 8- foot course measured in the participant’s home. A five-category 

gait score was derived to calculate performance (Sharkey et al., 2006); and (8) 

participants were asked to walk a distance of 10 feet at their usual pace, and time was 

measured using a stopwatch. Although the distance walked varied between each study, 

what is more striking were the instructions given to the participants. In two of the eight 

studies, participants were asked to walk at a rapid pace, whereas every other study 

required participants to ambulate at their usual pace. Walking at one’s own pace is more 

likely to allow for consistent measurements over time. The decision to allow individuals 

to use their assistive device is an important consideration when working with an older 

population. The use of a device can have a profound effect upon performance when gait 

speed is measured again at a later time, and individuals are no longer able to ambulate 
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without a device.  A ‘zero’ score based upon the ability to walk at a selected pace 

(without a device) may understate a patient’s actual ability.  

From the eight studies which investigated gait speed, either as a risk factor or 

outcome measure, six reported their findings. Two studies investigated the association of 

depression with physical performance measures (Penninx et al. 1998) as well as self-

report (Lenze et al. 2005). In these analyses, gait speed was the outcome variable rather 

than the predictor variable of future decline. The effect of depressive symptoms predicted 

change in walking speed (Penninx et al., 1998). For example, non-depressed participants 

had lower walking times (indicating better performance) than those who were 

temporarily depressed, who in turn had lower walking times than those who were 

persistently depressed (Lenze et al., 2005). Another article attempted to determine 

whether obesity in older people is independently associated with diminished lower 

extremity physical performance, of which gait speed was a measure. The authors found 

that severe obesity (BMI ≥35.0kg/m2) independently increased the odds, more than two 

to seven times, for diminished physical performance (timed walk) at one year (Sharkey et 

al., 2006). Rantanen et al. (2008) looked at grip strength as a potential predictor of future 

gait speed. They found that baseline grip strength is good indicator of future walking 

speed of 0.40 m/s or slower for individuals in the bottom tertile.  Others attempted to 

ascertain whether baseline gait speed could serve as a marker for functional decline. 

Studenski et al. (2003) found gait speed to be a strong predictor of global health decline, 

and of ‘new personal care difficulty.’ Slow walkers had a 69% incidence of new personal 

care difficulty, whereas only 12% of the fast walkers developed such difficulty. When 
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looking at demographic, medical, behavioral, and psychosocial correlate with attributing 

new disability to old age, Sarkisian et al. (2001) found that women who experienced ‘new 

disability’ had slower gait speeds at baseline. Sarkisian et al. (2000) also found that slow 

gait as measured at baseline was a significant predictor of functional decline, in both 

‘vigorous,’ and basic activities. Future studies, investigating the correlation between 

baseline gait speed and objective measures of basic ADL function over time, could help 

to further assess gait speed as an indicator of decline. 

Grip Strength 

Grip strength has been the most widely used objective measure of upper body 

strength, in large scale-longitudinal studies, due to its simplicity, low cost, and its 

relevance to many activities of daily living (Innes, 1999). Grip strength provides 

immediate insight as to one’s ability to carry out activities of daily living. However, a 

preponderance of studies has focused on long-term outcomes measured in post-surgical 

candidates. Six studies have been identified, within the scope of this review, specifically 

seeking to assess whether baseline levels of grip strength can estimate future declines in 

function, disability, mortality, or mobility (in a non-hospitalized population). As was the 

case with studies involving gait speed, methods used to quantify grip strength varied 

among all six selected articles.  

Protocols for the measurement of grip strength were as follows: (1) maximum 

grip strength was measured with a grip dynamometer in both hands and averaged 

(Sarkisan et al., 2001); (2) maximum grip strength was measured by means of a grip 

dynamometer in both hands and averaged (Sarkisan et al., 2000); (3) grip strength was 
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measured by a dynamometer. The handle was adjusted so each subject held the 

dynamometer comfortably. Grip strength was determined for both the dominant and non-

dominant limb. Participants were asked to bend their elbow at a 90˚angle, with their 

forearm parallel to the floor. They were asked not to let their arm touch the side of their 

body, and to lower the device slowly as they squeezed as hard as they could. Six trials 

were performed: one practice for each limb, and two trials for each limb. Results were 

recorded in 0.5kg. An overall measure of grip strength as determined by averaging the 

values for all four trials (Forrest, Zmuda, & Cauley, 2005); (4) to test grip strength, an 

isometric dynamometer was used to measure participants’ grip strength to the nearest 0.1 

kg. Participants were asked to use their dominant hand to grip the handle as hard as 

possible three times. Then they switched to the other hand for three attempts. The average 

strength of the dominant hand was scored from 0-4, with a higher score indicating 

increased force (Wang et al., 2002); (5) hand grip strength was measured using a 

dynamometer at exams 1 and 2 with midlife strength determined as the average of the 

best results in these two exams (Rantanen et al., 2008); and (6) grip strength was 

measured by having participants squeeze a Martin vigorimeter three times, for each hand, 

with the final score being the maximum force (in pounds per square inch), exerted in the 

six trials.  

Six articles which identified general risk factors associated with functional 

decline, or disability included within their analyses measures of grip strength. Despite the 

wide range of approaches to measure grip strength, five of the six studies were able to 

draw specific conclusions with regards to grip strength and function. The sixth (Wang et 
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al., 2002) incorporated grip strength (clustered along with three other physical 

performance skills) as an outcome measure for selected risk factors, and will not be 

included in this review.  Proctor et al. (2006) found that initial status, and rate of change 

of grip strength, had the strongest association with proximity from death, indicating that 

grip strength appears to be a useful biomarker in the oldest-old. Sarkisian et al. (2000) 

attributed weak grip strength to functional decline in vigorous activities.  Vigorous 

activities were defined as doing other chores around the house, doing heavy housework, 

doing one’s own shopping, climbing up 10 steps without resting, and walking 2-3 blocks 

on level ground. As in their finding with respect to gait speed, Sarkisian et al. (2001) 

found that women who experienced new disability had a weaker baseline grip (mean 17.5 

kg;  p = 0.0001). Disability was quantified as reporting new difficulty in any of 13 

functional activities. Others (Rantanen et al., 2008), attempted to determine whether hand 

grip strength measured during midlife predicts old age functional limitation and disability 

in initially healthy men. The authors measured gait speed, ability to rise from a chair, 

along with upper extremity, mobility, and self-care outcomes. At follow up, the risk of 

functional limitations and disability 25 years later increased as baseline hand grip 

strength declined. The risk of self-care disability was more than two times greater in the 

lowest vs. the highest grip strength tertile. Finally, Forrest et al. (2005) hypothesized that 

strength loss accelerates with age, which in turn contributes to increased physical 

disability in older adults. They found that the rate of decline in grip strength accelerated 

significantly with advancing age. For example, the decline in grip strength for men <60 

years was 14.2% during 7-years follow up, while for men aged 75 years or older the 
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decline was 24.1%. The authors did not investigate any correlations between such a 

decline and function. Of the three physical performance measures, grip strength appears 

to be the strongest future indicator of decline. 

Repeated Sit to Stand 

The ability to stand from a chair requires motor planning, lower extremity 

strength, and is a pre-cursor to gait. For these reasons, this measure has been used to 

assess risk of falling, lower extremity function, and strength. Nonetheless, the ability for 

this measure to serve as a marker for future decline is less compelling than that reported 

for gait speed and grip strength.  

Five studies investigated a participant’s ability to perform sit to stand. Three of 

the five utilized a similar protocol, but with assorted scoring schemes. The instructions 

and design for each was as follows: (1) Participants were asked to fold their arms across 

their chest, and stand from a straight-back chair one time. If successful, they were asked 

to stand up and sit down five times as quickly as possible, and were timed from the initial 

sitting position to the final standing position. The time was scored as: 0 = unable to do; 1 

= more than 20 seconds for men, more than 21 seconds for women; 2 = 17-20 seconds for 

men, 18-21 seconds for women; 3 = 11-17 seconds for men, 12-18 seconds for women; 

and 4 = 11 seconds or less for men, 12 seconds for women (Wang et al., 2002); (2) 

subjects were asked to fold their arms across their chests, and to stand up from a sitting 

position, and sit down five times as quickly as possible. Categories, based on quartiles of 

the time required from three (3) Established Populations for Epidemiologic Studies of the 

Elderly (EPESE), were as follows: unable = 0; at least 16.7 seconds = 1; 13.7-16.6 
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seconds = 2; 11.2-13.6 seconds = 3; and 11.1 seconds or less = 4 (Penninx et al., 1998); 

(3) to test the ability to rise from an armless straight-back chair found in the participant’s 

home, participants were asked to place their arms cross their chest, and then to stand once 

from a sitting position. If successful, they were asked to sand up and sit down as quickly 

as possible five times in a row, with time measured at the final standing position at the 

end of the fifth stand. Time for repeated chair stands was used to define a five-category 

score, with 0 representing the inability to complete five chair stands, and the remaining 

four categories calculated according to quartiles of performance including: (>24.9 

seconds, 21.0-24.9 seconds, 17.5-20.9 seconds, and <17.5 seconds) (Sharkey et al., 

2006); (4) Proctor et al. (2006) did not describe the procedure for testing, or measuring 

consecutive sit to stand; while (5) Rantanen et al. (2008), simply asked the subject to 

stand up without using arms, and observed the performance. Although two of the studies 

followed a similar protocol (Sharkey et al., 2006 & Wang et al., 2002), they failed to time 

the subjects according to the same standards; while Rantanen et al. (2008) simply 

measured the subjects’ ability to perform the task. None of these studies made a strong 

case for this measure. This may reflect differences in measurement, and/or lower total 

number of available articles investigating this domain of physical function. It warrants 

further investigation. 

Risk Factors  

Notwithstanding, there are a number of variables which consistently surface 

among the articles reviewed for this paper associated with functional decline, disability or 

mortality. All variables were tallied whether they served as co-variables, outcome 
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measures, or risk factors. In order of frequency, the factors identified most often as 

indicators for decline are as follows: (1) Older age – 14x; (2) Depression – 12x; (3) 

cognitive status – 9x; (4) high BMI – 7x; (5) number of co-morbidities – 6x; (6) grip 

strength – 5x; (7) less educated – 4x; stroke – 4x; poor-self rated health – 4x; size of 

social network – 4x; frequency of social interactions – 4x; instrumental social support 

given – 4x  (8) coronary heart disease – 3x; weight loss/gain – 3x; visual impairment – 

3x; medications – 3x; and gait speed – 3x. This summary provides some insight into the 

factors most likely to impact upon an individual’s ability to successfully age in place. 

There are a number of approaches the government, families, and local 

organizations can take to facilitate successful aging in place. Focusing on variables that 

can be managed makes the most sense. Factors such as depression, social support, 

cognition, and physical performance are domains that can be pro-actively intervened 

upon by social workers, psychologists, and therapists, whereas socio-demographic 

characteristics such as gender, income, and education are less amenable to change. These 

socio-economic variables are closely interwoven, as gender may be related to earning 

potential, as is education, and a deficit in both may result in greater stresses, fewer 

resources, and greater susceptibility to disease. Except for those with a BMI of >29 kg/m2 

it appears that weight management does not prove to be particularly helpful. Rather, 

entering old age with a lower BMI and maintaining a steady weight appears more 

beneficial. Weight loss however, should be monitored closely as it appears to serve as a 

marker for declining health. The older one becomes the faster the decline. Almost 

without exception, increasing age, in and of itself is an indicator of emergent decline. 
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Certain co-morbidities were consistently identified as being particularly damaging to the 

maintenance of an independent lifestyle including: stroke, cardio-vascular disease, hip 

fractures, and diabetes. Social support is a complex construct which exerts varied 

influences. Clearly instrumental support given was consistently found to result in 

decreased independence. As therapists we often encourage families to empower their 

ailing parents to do for themselves.  The fact that family members do more for their loved 

ones may inadvertently promote a vicious cycle of increasing dependency. Taken as a 

whole, these preliminary findings can help inform researchers and policy makers on how 

to best structure supportive services, and how best to further expand our current 

understanding of factors associated with unsuccessful aging.  

Regrettably, the research on physical function in elders is clearly hampered by the 

lack of consensus on the conceptualization of functional status, and the merits of 

comparability of measurement instruments designed to assess its domains. Compounding 

the problem is the absence of universally accepted standardized definitions for terms such 

as functional limitation, impairment, and disability. These terms are often used 

interchangeably.   

As a preliminary starting point, it is reasonable to incorporate modifiable risk 

factors as independent measures. These could include baseline cognition, depression, 

weight (to monitor change), instrumental social support given, and grip strength. 

Variables that cannot be changed, but that should be considered would include age, 

income, gender, co-morbidities (emphasizing illnesses associated with decline), and 

education. Outcome measures should include self-report, but should be supplemented by 
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objective measures of function which could include gait speed, and actual observations of 

some (if not all) basic ADL as defined by Katz (Katz et al., 1963). A concise definition of 

what constitutes ADL, IADL, mobility, disability, functional decline, and physical 

performance measures would provide consistency, and facilitate comparisons of findings 

across studies. Universal adoption of the International Classification of functioning, 

Disability, and Health (ICF model, 2001) could provide a coherent framework from 

which to measure successful aging in place, and a common language by which to discuss 

outcomes (Jette, 2006). Properly identifying both risk factors and buffers associated with 

successful aging will provide health care policy makers, families, and communities the 

wherewithal to implement the most efficient and cost effective strategies to maximize 

quality of life, for this ever growing segment of our population.  

This review of the literature provides the framework for an analysis which will 

seek to investigate the broad spectrum of influences on aging. A secondary data analysis 

(i.e., archival research design), will be performed to test whether or not there is a 

relationship between cognitive function, physical performance, psychological well-being, 

physical health, and social support at baseline, and functional status at follow-up in a 

population based sample of community-dwelling Hispanic participants residing in the 

neighborhood of East Little Havana, in Miami-Dade County, Florida. Data from two time 

points, separated by 30 months, will be used in this analysis.  
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Background and Significance 

Introduction 

 The following section will discuss the background and significance of the present 

study from the following perspectives: a) demographic projections (estimated expansion 

of geriatric population in the U.S.); relative growth of Hispanic seniors as a percentage of 

total population; growth of Hispanic population in the U.S.; diminished access to health 

care by Hispanics (including geriatric subset); poverty and mortality among Hispanics; b) 

conceptual frameworks for defining and measuring disability, and successful aging; c) 

risk factors previously correlated with disability; and d) dearth of research seeking to 

identify factors associated with functional status in a population based sample of 

Hispanic seniors.  

Demographic Perspectives 

According to the U.S. Census Bureau (2007) Hispanics constitute the nation’s 

largest ethnic group. As of July 2007, there was an estimated 45.4 million Hispanics 

living in the United States, constituting 15% of the nation’s total population. By 2050, the 

projected Hispanic population will rise to 102.6 million constituting an approximate 24% 

of the nation’s total population (U.S. Census, 2004). In 2006, 20.6% of Hispanics were at 

or under the poverty level (U.S. Census, 2006). Moreover, 34.1% of Hispanics lacked 

Health Insurance coverage in 2006. Hispanics are less likely to seek and receive health-

care services, which may contribute to their poorer health status, and higher rates of 

morbidity and mortality (CDC, 2004). A survey conducted by the Pew Hispanic 
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Center/Robert Wood Johnson Foundation (2008) suggests that upwards to 13% of 

persons aged 65 or older lacked a regular place to obtain health care.  

By 2050, 20.2% of the population will be between 65 years of age and older as 

compared to 13% in 2008 (U.S. Census, 2008). Although Hispanics constituted the 

lowest percentage of seniors (65 and older) at just over five percent (5%) as of 2003, it is 

estimated that by 2050, Hispanic seniors will make up 24.3% of the total senior adult 

population (U.S. Census, 2008). With one out of every five citizens expected to be 65 

years or older by 2050, it becomes clear that a focused approach and understanding of 

factors associated with dependence in activities of daily living is paramount, particularly 

with respect to Hispanic seniors, for whom such studies have not yet been widely 

conducted.  

Conceptual Frameworks: Disability, Function, and Successful Aging 

As reported by Depp and  Jeste (2006), lifespan in the past century has almost 

doubled. Correspondingly, the systematic study of successful aging or the capacity for 

seniors to thrive has gained increasing attention.  By 2050, the number of disabled older 

adults residing in and outside of institutions is expected to triple (Manton, Corder, & 

Stallard, 1997). Fundamentally, one must understand what constitutes healthy aging and 

disability. The World Health Organization (Kalache & Gatti, 2003) stresses that ‘healthy 

aging’ must transcend avoidance of disease and disability, and should instead be 

comprised of high cognitive, physical, and social functioning.  

Conceptually, a preponderance of studies have adopted a derivative of the 

theoretical model proposed by Verbrugge and Jette (1994)  which works to isolate the 
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multiple, often inter-connected social, biological, physical, and psychological factors that 

contribute to the development of disability (Stuck et al., 1999).  The ‘Disablement 

Process’ proposed by Verbugge and Jette (1994) describes how chronic and acute 

conditions affect functioning in specific body systems, generic physical and mental 

actions, and activities of daily life. The model also seeks to describe the personal and 

environmental factors that speed or slow disablement, including risk factors, 

interventions, and potential sources of exacerbation. The authors proposed a pathway that 

links pathology, impairments, functional limitations, and disability. ‘Pathology’ includes 

physiological and biochemical abnormalities medically labeled as disease, injuries, and 

congenital or developmental disorders. ‘Impairment’ consists of structural and functional 

abnormalities in specific body systems. ‘Functional limitations’ are restrictions in 

performing fundamental physical and mental actions used in daily life, such as limited 

mobility or memory. ‘Disability’ refers to difficulties experienced in performing ADL 

due to physical or mental health problems. Verbugge and Jette’s model although useful, 

places greater emphasis on disability, rather than function, and focuses on mortality and 

disease, rather than ‘life.’ 

A comprehensive review of the literature on definitions of successful aging by 

Depp et al. (2006), found that a model advanced by Rowe and Kahn (1997) (and used in 

the MacArthur Research Network on Successful Aging) was also adopted by many 

studies selected for inclusion in their review.  The model characterizes successful aging 

as involving three main components: low probability of disease, and disease related 

disability, high cognitive and physical functional capacity, and active engagement with 
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life.  In line with this paradigm, this study will seek to assess successful aging as defined 

by the measurement of cognitive function, physical performance, psychological well-

being, physical health, and social support. The authors report that a majority of the papers 

defined successful agers as older adults whose health status was similar to that of younger 

people, or functionally ideal aging (“escapers” of physical illness and disability).  

Similarly, Inui (2003) proposed that given the diversity of definitions for successful 

aging, an effort should be made to expand primarily medical definitions to more 

“biopsychosocial” definitions. Correspondingly, this proposal will shift the theoretical 

focus from the Disablement Model to that of the International Classification of 

Functioning, Disability, and Health (ICF model) as this framework is better suited to 

examine and predict the ability of older adults to live and function independently in the 

community setting.  

As reported by Jette (2006), existing disablement frameworks such as the Nagi 

disablement model, Verbrugge et al. (1994) elaboration of Nagi’s model, and the World 

Health Organization’s (WHO) International Classification of Impairments, Disabilities 

and Handicaps (ICIDH, 1980) each have received positive and negative reviews in the 

literature. Unfortunately, these frameworks utilize different terms to define similar 

concepts, thereby creating ambiguity and variability in the approach, measurement, and 

definitions of disablement related constructs in the literature. In an attempt to redress the 

shortcomings of existing frameworks, the WHO released a major revision of the ICIDH 

in 2001, called the ICF. Its purpose is to provide a coherent biopsychosocial view of 

health states from a biological, personal, and social perspective. The ICF describes 
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human function and declines in functioning as the result of a dynamic interaction 

between health conditions and contextual factors. Within the ICF, contextual factors 

consist of environmental (human-built, social, and attitudinal), and personal factors (sex, 

age, coping styles, social background, education, and overall behavior) that create the 

lived experience of functioning and disability. The model describes the abilities of the 

client, stresses function over disability, focuses on life rather than mortality, and is 

becoming the preferred tool for planning and policy (Jette, 2006).  

The ICF identifies three levels of human function: functioning at the level of body 

or body parts, the whole person, and the whole person in their complete environment. 

Each of these levels, in turn, contains three domains of human function: body functions 

and structures, activities, and participation. The ICF further organizes the domains of 

activity and participation into sub-domains. The sub-domains are the same for both 

activity and participation domains, and include:  a) learning and applying knowledge; b) 

general tasks and demands; c) communication; d) mobility; e) self-care; f) domestic life; 

g) interpersonal interactions and relationships; h) major life areas; and i) community, 

social, and civic life. Within the activity and performance domains, the ICF recommends 

the use of qualifiers to assess performance or capacity. A performance qualifier should be 

used to describe what a person does in his or her environment, including whether 

assistive devices or other accommodations may be used to perform actions or tasks, and 

whether barriers exist in the person’s actual environment. Capacity qualifiers should be 

used to describe a person’s ability to execute a task or an action in a specified context at a 

given moment (Jette, 2006).  



64 
 

This study examined human function from the standpoint of maintaining 

independence in ADL. Activity was assessed in the following ways: mobility (gait speed, 

ability to transfer, walking across a small room, and getting up from a bed to a chair); self 

care (bathing, grooming, dressing, using a toilet); major life areas (managing finances, 

cooking meals, getting to places out of walking distance, and shopping for groceries and 

clothes); and communication (using a telephone). Performance qualifiers such as whether 

individuals use equipment to complete an IADL or BADL were discussed.  Health (self-

reported health status) was assessed to gage its relative impact on activity and 

participation in ADL. Personal factors including sex, age, social background (ethnicity), 

education, and income was also considered. Finally, environmental factors particularly 

from a social standpoint, was also addressed (social support received). Each of these 

factors provides an overview of the forces which help influence functional status in older 

adults.  

Factors Associated with Successful and Unsuccessful Aging 

Aging researchers have examined a large number of variables, individually or in 

combination, believed to be associated with ‘unsuccessful aging’. A systematic review of 

the literature conducted by Stuck et al. (1997) identified longitudinal studies published 

between 1985 and 1997 (that included statistical associations between individual baseline 

risk factors and subsequent disability in community-dwelling older adults). The authors 

reported the following factors associated with greater dependence with ADL/functioning: 

lower baseline cognition, depression, greater the number of co-morbidities, fluctuating 

BMI (weight loss/gain), unstable BMI, lower extremity function limitation, lower 
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frequency of social contacts, lower levels of physical activity, no/excessive alcohol use, 

lower self-perceived health, smoking, and visual impairment.  A subsequent review of the 

literature by this author (Guet, 2008), of articles published between 1997-2008 

investigating factors associated with functional status in community-dwelling adults, 

identified a similar cluster of variables significantly correlated with disability: increasing 

age, depression, lower cognitive function, fluctuating BMI (weight loss/gain), high/low 

BMI, more co-morbidities, grip strength (lower), gait speed (slower), poor and fair self-

rated health, size of social network (low), instrumental social support given (high), and 

frequency of social interactions (low). In contrast, the following factors are correlated 

with functional status in older community-dwelling adults: younger age, decreased levels 

or absence of depression, higher cognitive function, normal BMI, absence of weight loss, 

fewer co-morbidities, grip strength (higher), gait speed (faster), excellent, very good, or 

good self-rated health, size of social network (high), instrumental social support given 

(high), instrumental social support received (low), and frequency of social interactions 

(high).  

In summary, this analysis investigated the broad spectrum of influences on aging 

as suggested by Rowe et al. (1997) and Inui (2003) while adhering to the contemporary 

(ICF) model advanced by the WHO in 2001. This analysis explored a majority of the 

variables previously identified as correlating with the ability to perform IADL and 

BADL. The factors included cognitive function - cognition; physical performance – gait 

speed, grip strength, and physical activity; psychological well-being – depressive 
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symptoms; physical health – self-rated health and BMI, and social support –social 

support received.  

Factors Associated with Disability in Hispanic Seniors  

There are no known investigations conducted thus far that have attempted to 

comprehensively assess multiple domains simultaneously (cognitive function, physical 

performance, psychological well-being, physical health, and social support) associated 

with functional status, in a population based sample of Hispanics. There are a number of 

studies which have explored select domains correlated with functional disability in older 

Hispanic adults. These  previous investigations have examined the relationship between: 

lower body function and mortality in Mexican American elderly (Markides et al., 2001); 

effect of medical conditions on functional limitations in elderly Mexican Americans 

(Markides et al., 1996); health correlates and functional limitations among Puerto-Ricans 

and Dominicans (Tucker, Falcon, Bianchi, Cacho, & Bermudez, 2000); handgrip strength 

and incident ADL disability in older Mexican Americans (Snih, Markides, Ottenbacher, 

& Raji, 2004); effect of diabetes and stroke on disability in older Mexican Americans 

(Otiniano, Ottenbacher, & Markides, 2003); cognitive and emotional status on 

subsequent physical functioning in older Mexican Americans (Raji, Ostir, Markides, & 

Goodwin,  2002); waist circumference and weight change and disability among elderly 

Hispanics (Chen, Bermudez, & Tucker, 2002); effect of cognitive function, perceived 

social support, and functional limitation on disablement process in older Mexican 

Americans (Peek, Ottenbacher, Markides, & Ostir, 2003); cognitive status, muscle 

strength, and subsequent disability in older Mexican Americans (Raji et al., 2005). By 
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and large, the aforementioned studies were conducted on Mexican Americans and 

analyses were drawn from the Established Populations for Epidemiologic Studies of the 

Elderly (EPESE). This will be the first study of its kind to investigate (in combination) 

the biopsychosocial factors associated with functional status in an ever-growing and 

underserved population. Moreover, the study will add to the existing literature by 

providing evidence as to the degree to which these select factors contribute to functional 

status, or disability in Hispanic seniors. 

Specific Aims 

Two aims are presented to address subsets of functional status, IADL and BADL. 

Both constructs (IADL and BADL) were evaluated simultaneously. The data under study 

were collected at two time points: 24 months and 54 months in the parent study. For this 

proposal, T3 (baseline) represents the 24th month of data collection, and T5 (follow-up) 

represents the 54th month of data collection.   

Aim #1: To examine the relationship among measures of baseline cognitive function, 

physical performance, psychological well-being, physical health, and social support at 

T3, and the ability to perform IADL at T5.   

Aim # 2: To examine the relationship among measures of cognitive function, physical 

performance, psychological well-being, physical health, and social support at T3, and the 

ability to perform BADL at T5.   

The conceptual framework which describes the relationship between predictors 

and functional status is illustrated in Figure 1, and then again in Figure 2, for each subset 
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of functional status (IADL and BADL respectively). The research questions that were 

investigated for each of the two aims are listed below for each subset of functional status.  

 

Research Question 1.A.i.: Cognitive Function – Cognition: Is there a relationship 

between cognition at T3, and functional status at T5?  

Research Hypothesis: If there is a relationship between cognition and functional 

status, then individuals with a higher score on the MMSE scale at T3 will perform more 

IADL independently at T5, than individuals with a lower score on the MMSE scale at T3.  

HO/Null:    Cognition at T3 does not predict functional status at T5.   
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Research Question 1.B.i.: Physical Performance – Gait speed: Is there a relationship 

between gait speed at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between gait speed and functional 

status, then individuals with faster gait speeds at T3 will perform more IADL 

independently at T5, than individuals with slower gait speeds at T3.   

HO/Null:   Gait speed at T3 does not predict functional status at T5.   

Research Question 1.B.ii.: Physical Performance – Grip strength: Is there a 

relationship between grip strength at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between grip strength and 

functional status, then individuals with stronger grip strength at T3 will perform more 

IADL independently at T5, than individuals with weaker grip strength at T3.   

HO/Null:   Grip strength at T3 does not predict functional status at T5.   

Research Question 1.B.iii.:  Physical Performance – Physical activity; number of 

blocks walked in the past seven days: Is there a relationship between physical activity at 

T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between physical activity and 

functional status, then individuals with higher levels of physical activity at T3 will 

perform more IADL independently at T5, than individuals with lower levels of physical 

activity at T3.   

HO/Null:   Physical activity at T3 does not predict functional status at T5.   

Research Question 1.C.i.: Psychological Well-Being – Depressive symptoms: Is there a 

relationship between depressive symptoms at T3, and functional status at T5? 
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Research Hypothesis: If there is a relationship between depressive symptoms 

and functional status, then individuals with a lower score on the CES-D scale at T3 will 

perform more IADL independently at T5, than individuals with a higher score on the 

CES-D scale at T3.   

HO/Null:   Depressive symptoms at T3 do not predict functional status at T5.   

Research Question 1.D.i.: Physical Health – BMI: Is there is a relationship between 

BMI at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between BMI and functional 

status, then individuals with a lower BMI at T3 will perform more IADL independently 

at T5, than individuals a higher BMI at T3.     

HO/Null:   BMI at T3 does not predict functional status at T5.   

Research Question 1.D.ii.: Physical Health – Self-rated health: Is there is a relationship 

between self-rated health at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between self-rated health and 

functional status, then individuals with a lower score on the self-rated health scale at T3 

will perform more IADL independently at T5, than individuals a with higher score on the 

self-rated health scale at T3. 

HO/Null:   Self-rated health at T3 does not predict functional status at T5.   

Research Question 1.E.i.: Social Support – Social Support Received: Is there a 

relationship between social support received at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between social support received 

and functional status, then individuals with a lower score on the social support scale at T3 
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will perform more IADL independently at T5, than individuals with a higher score on the 

social support scale at T3.   

HO/Null:   Receipt of social support at T3 does not predict functional status at T5.   

Aim # 2: To examine the relationship between cognitive function, physical performance, 

psychological well-being, physical health, and social support at T3, and the ability to 

perform BADL at T5 (Figure 2).  
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Research Question 2.A.i.: Cognitive Function – Cognition: Is there a relationship 

between cognition at T3 and functional status at T5?  
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Research Hypothesis: If there is a relationship between cognition and functional 

status, then individuals with higher scores on the MMSE scale at T3 will perform more 

BADL independently at T5, than individuals with lower scores on the MMSE scale at T3.  

HO/Null:   Cognition at T3 does not predict functional status at T5.   

Research Question 2.B.i.: Physical Performance – Gait speed: Is there a relationship 

between gait speed at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between gait speed and functional 

status, then individuals with faster gait speeds at T3 will perform more BADL 

independently at T5, than individuals with slower gait speeds at T3.   

HO/Null:   Gait speed at T3 does not predict functional status at T5.   

Research Question 2.B.ii.: Physical Performance – Grip strength: Is there a 

relationship between grip strength at T3, and functional status at T5? 

 Research Hypothesis: If there is a relationship between grip strength and 

functional status, then individuals with stronger grip strength at T3 will perform more 

BADL independently at T5, than individuals with weaker grip strength at T3.   

HO/Null:   Grip strength at T3 does not predict functional status at T5.   

Research Question 2.B.iii.:  Physical Performance – Physical activity; number of 

blocks walked in the past seven days: Is there a relationship between physical activity at 

T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between physical activity and 

functional status, then individuals with higher levels of physical activity at T3 will 
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perform more BADL independently at T5, than individuals with lower levels of physical 

activity at T3.   

HO/Null:   Physical activity at T3 does not predict functional status at T5.   

Research Question 2.C.i.: Psychological Well-Being – Depressive symptoms: Is there a 

relationship between depressive symptoms at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between depressive symptoms 

and functional status, then individuals with a lower score on the CES-D scale at T3 will 

perform more BADL independently at T5, than individuals with a higher score on the 

CES-D at T3.   

HO/Null:   Depressive symptoms at T3 do not predict functional status at T5.   

Research Question 1.D.i.: Physical Health – BMI: Is there is a relationship between 

BMI at T3 and functional status at T5? 

Research Hypothesis: If there is a relationship between BMI and functional 

status, then individuals with a lower BMI at T3 will perform more BADL independently 

at T5, than individuals a higher BMI at T3.     

HO/Null:   BMI at T3 does not predict functional status at T5.   

Research Question 1.D.ii.: Physical Health – Self-rated health: Is there is a relationship 

between self-rated health at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between self-rated health and 

functional status, then individuals with a lower score on the self-rated health scale at T3 

will perform more BADL independently at T5, than individuals with a higher score on the 

self-rated health scale at T3. 
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HO/Null:   Self-rated health at T3 does not predict functional status at T5.   

Research Question 1.E.i.: Social Support – Social Support Received: Is there a 

relationship between social support received at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between social support received 

and functional status, then individuals with a lower score on the social support scale at T3 

will perform more BADL independently at T5, than individuals with a higher score on the 

social support scale at T3.   

HO/Null:   Receipt of social support at T3 does not predict functional status at T5.   

Domains, Tests and Measures, and Psychometric Properties for Proposed Study 
 

In this section each of the principal domains under study (cognitive function, physical 

performance, psychological well-being, physical health, social support, and functional 

status) will be operationally defined. The tests and measures used to measure each 

domain are described along with psychometric properties. The survey instruments used in 

the present study were a subset of the full protocol used in the parent project. With the 

exception of the CESD scale, which was already available in Spanish, the MMSE, Self-

Rating of Health scale, and the Social Support Received scale were translated from 

English to Spanish using a standard back-translation method (Brislin,1980; Kurtines & 

Szapocznik, 1995).  

Cognitive Function 

Cognitive function is defined as the ability of a participant to demonstrate 

competency in the domains of orientation, registration, attention, calculation, recall, and 

language as measured by the Mini Mental State Exam (MMSE). The MMSE gives a brief 
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assessment of the person’s orientation to time and place, recall ability, short-term 

memory, and arithmetic ability. The MMSE includes 11 items, divided into two sections. 

The first requires verbal responses to orientation, memory, and attention questions. The 

second section requires reading and writing, and covers ability to name, follow verbal 

and written commands, write a sentence, and copy a polygon (McDowell et al., 1996). 

The maximum score is 30. A MMSE score of 23 points or less, and a score of 19 points 

or less, are considered to be indicative of low cognitive skills and very low cognitive 

skills, respectively (McDowell et al, 1996). The MMSE has previously been used as a 

measure of global cognitive function and predictor of functional status in a population 

based sample of Hispanics (Raji et al., 2002). Reliability testing has been conducted on 

the MMSE. As compiled and presented in McDowell et al. (1996), an internal 

consistency alpha of 0.96 was reported in a sample of 66 elderly hospitalized patients 

(Foreman, 1987). A study of 274 community residents reported that the MMSE had an 

alpha of 0.68, sensitivity of 86%, and specificity of 81% in identifying moderate and 

severe cases of dementia, but did less well in identifying mild cases (Kay et al., 1985). 

Folstein et al. (1975) reported test-retest reliability of ≥0.89 and inter-rater reliability of 

≥0.82 for samples of psychiatric and neurologic patients.  Concurrent validity of the 

MMSE tested on small samples of elderly patients correlated 0.78 with the WAIS Verbal 

IQ scale, and 0.66 with the WAIS Performance scale.  

Physical Performance 

Physical Performance was estimated by three measures: a) gait speed, b) grip 

strength, and c) physical activity. 



76 
 

Gait Speed 

Gait speed is defined as the time it took the participant to walk a 12-foot walking 

course at her/his usual pace, based on an existing gait speed measure which assesses 

community participants’ normal walking speed on an in-home three to four meter 

walking course (Rantanen et al., 1999). Fransen, Crosbie, and Edmonds (1997) assessed 

the intra-session and intersession reliability of measurements of gait at two self-selected 

walking speeds. Mean intra-session reliability for normal walking speed ranged from 

0.88-0.96 m/s, while inter-session ranged from 0.88-0.97 m/s. Forster and Young (2002) 

who tested the reliability of gait speed by a timed walking test in patients one year after 

stroke found similar findings: intra-session reliability ranged from 0.87-0.88 m/s and 

inter-session reliability ranged from 0.95-0.99 m/s (ICCs with 95% confidence interval). 

Grip Strength 

Grip strength is defined as the amount of force in kilograms (kg) a participant 

exerted using a hand dynamometer (Christensen et al., 2001). Grip strength was 

measured using the MicroFET4 Grip/Pinch handheld device which measures the force 

exerted by the participant. The average of four trials, two for each hand, and the means of 

the average scores for the left and right hand was recorded in kg. Repeated measures of 

grip strength obtained bilaterally with a Jamar and a MicroFET4 dynanometer were 

compared by Bohannon (2005). Measurements obtained by the MicroFET4 tended to be 

slightly higher (1-1.4 kg), but were highly correlated (r ≥0.96) with those obtained with 

the Jamar. Parallel reliability for the two devices was excellent with intra-class 

correlation coefficient of ≥0.96.  
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Physical Activity 

Physical Activity is defined as the number of blocks walked in the past seven 

days, as reported by the participants’ self-reported walking routes. The instrument was 

created and used by the parent study.  

Depressive Symptoms 

Psychological Well-Being is defined as the absence of, or decreased levels of 

depression symptoms. Depressive symptoms were measured using the Center for 

Epidemiologic Studies Depression Scale (CES-D). The CES-D consists of 20 items, 

scored on a four point Likert scale, according to how frequently an individual 

experienced a depressive symptom in the past week. Question scores are then summed to 

provide an overall score ranging from 0-60. Scores of 16 or more are commonly taken as 

indicative of depression (McDowell et al., 1996). Depressive symptoms have been 

correlated with physical function decline in a number of studies (Callahan et al., 1998; 

Geerlings et al., 2001; Penninx et al., 1998; Lenze et al., 2005; & Bruce, Seeman, Merrill, 

& Blazer, 1994). A score of 16 or greater on the CES-D indicates significant symptoms 

of depression (sensitivity, 80%; specificity, 72%) (Radloff, 1977 & Mulrow et al., 1995). 

(Conerly, Baker, Dye, Douglas, & Zabora, 2002) calculated the internal consistency 

reliability and correlations between the CES-D, and other measures of mood states 

(Profile of Mood States and Bradburn Positive and Negative Affect scales) in 216 Black 

cancer survivors. The CES-D demonstrated an internal consistency of (α = 0.90). Validity 

and reliability testing of the CES-D screening for depression in stroke patients revealed 

that with a cutpoint corresponding to the upper (most severe) 20% in community surveys, 
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the CES-D picked up 73% of depressed patients. In their sample, there were no false 

positives. The CES-D scores also correlated significantly with depression measures (r 

=0.57 to r =0.82, p <.002), and did not correlate with measures of cognitive, physical, or 

social functioning. Inter-rater reliability was high [(r =.76; p <.001) Shinar et al., 1986)].   

Physical Health 

Physical Health was estimated by two measures: a) BMI and b) self-rated health. 

Body Mass Index 

BMI is a ratio of kg/m2. Participants were weighed and measured for height to 

calculate their respective BMI. The average of two height readings and two weight 

readings were used, obtained using a tape measure and portable scale, respectively. Sebo, 

Beer-Borst, Haller, and Bovier (2008) investigated the reliability of doctors’ 

anthropometric measurements to detect obesity. Repeated anthropometric measurements 

(including BMI) were performed by 12 primary care physicians on 24 adult volunteers. 

Inter-observer reliability coefficient (r) and percent disagreement in categorization of 

volunteers were computed. Inter-observer reliability for derived BMI was excellent (r 

>0.99).  Similarly, inter-observer and intra-observer reliability coefficients of 150 adult 

patients evaluated for BMI and waist circumference, by two diabetes educators, resulted 

in correlation coefficients of >0.99 (Nadas, Putz, Kolev, Nagy, & Jermendy, 2008). 

Self-Reported Health 

Self-reported health is defined as an individual’s perception of his/her own health 

status. Self-reported health was measured by two items, each of which asked participants 

to rate their health on a five point Likert scale ranging from one = excellent to five = 
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poor. Scores on this scale range from two to ten, with higher scores indicating decreased 

perception of good health. The first item asked – “How would you rate your health at the 

present time?” The second item asked – “In general, would you say your health 

is…?”(Benyamini et al., 2000 & Idler et al., 1995). The two items assessing self-reported 

health were very highly correlated in the parent study’s sample (r = 0.91; Cronbach’s 

alpha = 0.95). A health status report of poor or fair has been significantly correlated with 

subsequent disability (Leveille, Guralnik, Ferrucci, & Langlois, 1999; Idler et al., 1995; 

& Goldman, Korenman, & Weinstein, 1995).  

Social Support Received 

Social Support Received is defined as the aid that a participant reported receiving 

from members of his/her social network. Social Support Received consists of three types: 

informational, emotional, and tangible. Received social support was measured using 10 

items from the Krause et al. (1990) subscale. The subscale consists of a four point Likert 

scale. Scores on this scale range from zero to thirty with higher scores indicating more 

social support received.  Points for each question range from 0-3 (“very often” = three to 

“never” = zero) tapping tangible, emotional, and informational support (α = .86). In a 

previous investigation, it was found that the average (M) amount of social support 

received by this sample was 10.13 (SD = 6.69) – (Cruza-Guet, Spokane, Caskie, Brown, 

& Szapocznik, 2008). Thus, a score of ten indicates that the participant is receiving an 

average amount of social support. In contrast, values of three (1 SD below the mean), and 

17 (one SD above the mean), indicate low and high levels of received social support, 

respectively. Greater frequency of emotional social support from social networks, 
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particularly among those reporting a low frequency of instrumental support, has been 

found to have a favorable impact on functional outcomes (Seeman et al., 1995). In this 

sample a Cronbach’s alpha of 0.83 was found for the original items and 0.82 after 

normalizing transformations (Cruza-Guet et al., 2008).  

Activities of Daily Living 

Activities of Daily Living include both IADL and BADL. IADL consist of the 

ability to use the telephone, get to places out of walking distance, go shopping for 

groceries/clothes, prepare meals, do housework, take medication, and manage finances. 

BADL consist of the ability to eat, dress, groom, walk, transfer in and out of bed, bathe, 

and toilet. In the parent study, ADL were measured using a derivative of the Older 

Americans Resources and Services Multidimensional Functional Assessment 

Questionnaire (OMFAQ): ADL and IADL sections (Older Americans Resources and 

Services, Duke University, 1975, Revised 1988). The scale consists of 14 items (seven 

IADL and seven BADL) including the extent of capacity to: telephone, travel, shop, 

cook, do housework, take medicine, handle money, feed self, dress, groom, walk, 

transfer, bathe, and control bladder and bowels. In the parent study the last item ‘control 

bladder and bowels’ was substituted by ‘using the toilet’.  In the original OMFAQ: ADL 

and IADL section, the subject is asked (at the end of the 14 ADL questions) whether 

he/she needs the presence of another to help with ADL tasks. In the parent study, this 

question was asked for each of the 14 activities. The score for each item ranges from two 

(2) = able to complete the task independently; one (1) = able to complete task with help; 

and zero (0) = unable. A higher score is indicative of increased independence. The scale 
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combines both IADL and BADL.  In the parent study, for each task the participant was 

asked whether – “They can do it without help from a person or equipment?” The inability 

to perform any of these tasks without the help from another is defined as disability. A 

score of 14 on the IADL portion of the scale indicates complete independence with all 

IADL, while a score of 14 on the BADL portion of the scale indicates complete 

independence in BADL. IADL are a measure of a person’s ability to successfully 

function in the community, while BADL reflect a person’s ability to manage basic self-

care needs in their homes. The lower the score the more severe the disability, or more 

tasks a participant is unable to perform independently.  

Reliability testing has been conducted on Part A of the OMFAQ. As compiled and 

presented in McDowell et al. (1996) - Fillenbaum (1988) reported inter-rater agreement 

of 0.87 on the ADL section of the questionnaire. Five week test-retest correlations for 30 

elderly subjects were 0.82 for the physical ADL questions, and 0.71 for the IADL 

questions (OARS methodology, 1978). Fillenbaum and Smyer (1981) presented criterion 

validity results for the OMFAQ on 33 family medicine patients, using separate criterion 

ratings for each questionnaire. Spearman correlations between the OMFAQ and these 

ratings were 0.89 for the ADL section. Fillenbaum et al. (1981) examined the factor 

structure on each section of the questionnaire separately, and identified one factor each in 

the ADL and IADL portion of the scale. Factor analyses of the physical function 

questions of the ADL scale confirmed the appropriateness of their classification into 

ADL and IADL sections. Moreover, five of the IADL items formed a Guttman scale and 

scores on this were found to predict mental and physical health status one year later 
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(correlations between 0.48 and 0.51 depending on age). IADL scores also predicted 

mortality rates. Those unable to perform any of the seven activities showed a 5.4 times 

higher death rate than the sample as a whole (Fillenbaum, 1985). 
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CHAPTER 3 

METHODS 

Preliminary Studies 

This summary is extracted in part from the grant proposal submitted by the 

investigators at the Center for Family Studies at the University of Miami, and is used 

with their permission. Sections quoted directly from the grant will be written in italics, 

whereas information supplemented by this author will be written in regular font. As per 

their self-report, the Center for Family Studies has established itself as a community 

partner in East Little Havana specifically and greater Miami for more than 30 years. Its 

history of collaborative research in East Little Havana includes approximately 20 

research and demonstration projects. The Center's work on ‘Built Environment’ has 

focused on children and on seniors.  More than 70 published studies from the period of 

2002-2004 have emanated from the Center’s efforts building on eco-developmental 

theory. These include studies with Hispanic families (Coatsworth, Pantin, & Szapocznik, 

2002 & Robbins, Schwartz, & Szapocznik, 2004); drug abuse prevention and treatment 

(Szapocznik, Hervis, & Schwartz, 2003 & Szapocznik, Tolan, Sambrano, & Schwartz, 

2005); brief strategic family therapy (Robbins, Szapocznik, Santisteban, Hervis, Mitrani, 

& Schwartz, 2003); and the role of the built environment in social processes, behavior, 

and health (Szapocznik, Lombard, Martinez, Mason, Gorman-Smith, Plater-Zyberk, 

Brown, & Spokane, 2006).  
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Research Design and Methods 

Study Design 

A secondary data analysis (e.g., archival research design) was performed to test 

whether or not there is a relationship between cognitive function, physical performance, 

psychological well-being, physical health, social support, and functional status in a 

population based sample of community-dwelling Hispanic seniors, residing in the 

neighborhood of East Little Havana, in Miami-Dade County, Florida. Data from two time 

points, separated by 30 months, were used in this analysis.  

Research Design of the Parent Study 

The following section describes the research design and methods for the parent 

study from which the data were obtained. This summary is extracted in part from the 

grant proposal submitted by the investigators at the Center for Family Studies, at the 

University of Miami, and is used with their permission. Additional information, including 

more detailed descriptions of the tools used and additional sources regarding 

psychometric properties, has been added by this author (SG). Design and methods 

extracted from the parent study itself are written in italics, while information 

supplemented by this author will be written in regular font. A review of the dependent 

measure in its original form (OMFAQ: ADL and IADL section), as well as the 

modifications made to the original tool by the parent study are described.  

 According to the Center for Family Studies there were two steps to the design of 

the study: Enumeration and Longitudinal Study. First, all 16,000 households in East 

Little Havana were enumerated to identify all Hispanic seniors 70 years or older. In each 
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of the 273 blocks, with any Hispanic seniors living in them, all Hispanic seniors were 

placed on a list in random order. Following enumeration, one participant per block was 

drawn from the block list for participation. The participant first selected was approached, 

and if s/he refused to participate, the second participant selected was approached for 

consent to screen, and so on, until one senior in each of the blocks with seniors had been 

consented. In households where more than one participant was eligible, Kish (1949) 

tables were used to select the participant to be included. Consented seniors were screened 

for inclusion/exclusion criteria. Those seniors that met inclusion/exclusion criteria were 

then consented to participate in the full study. If the senior did not meet the criteria, the 

next ordered senior was approached for consent for screening, and so on. The second 

step in the design involved the Longitudinal Study. Seniors were re-consented to 

participate in the full study, and were assessed at Baseline, 12-,24-,36-,54-,60- and 63-

month post-baseline on measures of neighborhood social behaviors, social support, 

cognitive functioning, physical activity (described as physical performance and physical 

health for this proposal) and psychological distress (described as psychological well-

being for this proposal). The main study assessments including the full three hour battery 

were conducted at Baseline-, 12-, 24-, 36-, and 54 month follow-up. The shorter 

quarterly walking assessments were conducted at approximately 57-, 60-, and 63-month 

follow-up. Spanish-speaking assessors who were blind to the built environment aspects of 

the study were trained on the assessment protocol. The assessors were themselves from 

the community in which the data were collected. Please see table below for a detailed 

summary of measures and time-points. 
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TABLE 1 
Time Points and Measures of the Parent Study 
Time Point Data  
Baseline & 12-month follow 
up 

Cognitive functioning; anxiety/depression; social support. 
 

24 and 36-month follow up Cognitive functioning; anxiety/depression; social support. 
Physical activity: (gait speed, grip strength, self-reported walking; 
BMI; self-rated health). 

54-month follow up Cognitive functioning; anxiety/depression; social support. 
Physical activity: (gait speed, grip strength, self-reported walking; 
BMI; self-rated health).IADL, BADL & mobility ADL. 

57, 60 & 63-month follow 
up 

Self-rated health; IADL, BADL & mobility ADL; self-reported 
walking. 
 

To determine whether assessors remained blind with respect to the study 

hypotheses, the investigators followed three steps: 1) monthly drift checks, including 

observations of assessors’ descriptions of the study to participants; 2) weekly staff 

meetings which were monitored by the Project Director for the extent of knowledge of the 

study hypotheses by the assessors; and 3) interview with assessors prior to start of 36-

month assessments to probe assessors’ knowledge of the study’s intent and specific 

hypotheses. Assessors continued to be blind to the specific hypotheses of the study, when 

questioned at 36-month follow up. This study used the built environment database of all 

3857 lots in 403 blocks of East Little Havana described above. These data had been 

obtained approximately at the same time as enumeration, 2000-2002. Seniors (n = 273) 

were selected who met the following inclusion/exclusion criteria at baseline: 1) 70 years 

of age or older, 2) born in a Spanish-speaking country, 3) resident of East Little Havana, 

4) lives in housing in which s/he can walk outside (this would exclude nursing homes or 

specialized locked housing units), 5) participant is well enough (physically) to go outside; 

and 6) participant appears to be cognitively intact, as evidenced by a minimum score of 

17 or above on the Mini- Mental State Examination (Folstein et al., 1975). A relatively 
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low Mini-Mental cutoff was used for their study population, based on suggestions that the 

Mini- Mental may be biased for disadvantaged, low-education minority populations, who 

may have low levels of literacy and limited experiences with test taking (Crisostomo, 

Butler, Webster, & Moran, 2002; Mungas, Marshall, Weldon, Haan, & Reed, 1996). The 

original cohort of 273 participants was 59% female; and 87% Cuban, 6% Nicaraguan, 

and 7% other nationalities from throughout Central and South America. 

The investigators at U.M. selected and enrolled a total of 273 Hispanic seniors at 

baseline (one for each of 273 blocks in East Little Havana that had senior residents). 

Seniors who had moved from East Little Havana, were deceased, or who did not meet 

inclusion criteria at baseline were not considered to be “net eligible”. The “net eligible” 

designation excluded those seniors who had died, those with inaccurate information, 

those who could not ambulate on their own, could not be contacted after 11 visits, or who 

had a MMSE below 17. Of those net eligible seniors, 89 refused participation for an 

assessment rate of 75.4% at baseline. Assessment notes for follow-ups were 85.8% at 12 

months, 83.7% at 24 months, 71.4% at 36 months, and 60.1% at 54 months (164 

participants). The investigators at U.M. have followed subjects to 63 months and 

continue to follow up with participants who moved within greater Miami, including 

moves to nursing homes. For this dissertation, the 164 subjects who received follow-up at 

54 (T5) months were included in the data analysis. The tools that were used to collect 

data for this secondary data analysis are described in the following section. 
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Inclusion Screening Measures of the Parent Study 

Demographic data were collected on participant’s age, gender, marital status, 

education, income, employment status, country of origin, and length of time living in the 

current location, in Little Havana, and in the United States. Global cognitive functioning 

(α = .71) was assessed using the Mini-Mental State Examination (MMSE) (Folstein et al., 

1975). This 11-item scale, with a total score ranging from 0 to 30 at baseline, was used to 

assess global cognitive status for inclusion. The measure has been successfully used with 

cognitively intact and cognitively impaired Spanish-speaking and English-speaking 

seniors in epidemiological studies to examine cognitive functioning (e.g., Espino, 

Lichtenstein, Palmer, & Hazuda, 2001; Loewenstein, Duara, Arguelles, & Arguelles, 

1995; Lowenstein, Barker, Harwood, Acevedo, Rodriguez, & Duara, 2000; & Ishizaki et 

al., 2006). 

Domains of Measurement & Assessment Tools 

In the following section only the assessment tools utilized in the parent study to 

collect data for this analysis are described. The domains of measurement of the parent 

study differ from those described in this dissertation as the parent study is more closely 

aligned with the disablement model (and explores many more constructs), while this 

current study is more closely aligned with the ICF model. For instance, in the parent 

study, depressive symptoms and anxiety were tools used to measure psychological 

distress (disablement model), whereas in this study depressive symptoms measured 

psychological well-being (ICF model). Domains of measurement in this proposal were 

categorized as follows: (cognitive function, physical performance, psychological well-
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being, physical health, and social support), according to the conceptual framework 

illustrated in Diagram 1.  

Cognitive Functioning Indicators  

 Cognitive status was assessed using the Mini Mental State Exam (MMSE). The 

MMSE gives a brief assessment of the person’s orientation to time and place, recall 

ability, short-term memory, and arithmetic ability. The MMSE includes 11 items, divided 

into two sections. The first requires verbal responses to orientation, memory, and 

attention questions, while the second section requires reading and writing, and covers 

ability to name, follow verbal and written commands, write a sentence, and copy a 

polygon (McDowell et al., 1996). The overall score ranges from 0-30. 

Physical Performance Indicators 

Three measures were used to assess physical performance: gait speed, grip 

strength, and physical activity (number of blocks walked in the past seven days).  

Gait Speed 

Gait speed was assessed by measuring the time it took the participant to walk a 

12-foot walking course at her/his usual pace (with an assistive device as appropriate), 

based on an existing gait speed measure which assesses community seniors’ normal 

walking speed on an in-home three to four meter walking course (Rantanen et al., 1999). 

Feet per second were converted to meters per second. The measure was taken twice.  

Grip Strength 

Grip strength was assessed by the amount of force that the participant exerted 

using a hand dynamometer (Christensen et al., 2001). Grip strength was taken with the 
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MicroFET4 Grip/Pinch (Hoggan Health, West Jordan, Utah) – a handheld device which 

measures the force exerted by the participant in kilograms. A total of four trials or 

measurements were taken, two for each hand, and the mean of the average score for the 

left and right hands was the measure used.  

Physical Activity 

Physical Activity (self-reported walking) was measured by participants’ 

responding to the number of blocks he/she walked in the past seven days. Effective built 

environment assessed self-reported walking using participants’ self-reported walking 

routes for the last seven days. The routes were obtained to record the precise blocks that 

the participant walked in the last seven days. These data were collected at 24-, 36-, and 

54-months as part of the main three hour assessments. In addition, assessments were 

conducted at four random weeks of the year (by quarter) at approximately 57, 60, and 63 

month follow-up (comprising shorter, quarterly walking assessments). 

Psychological Well-Being Indicator 

Depressive symptoms were measured using the Center for Epidemiologic Studies 

Depression Scale (CES-D). The CES-D consists of 20 items scored on a four-point Likert 

scale according to how frequently an individual experienced a depressive symptom in the 

past week. Question scores are summed to provide an overall score ranging from 0-60. 

Scores of 16 or greater are commonly taken as indicative of depression (McDowell et al., 

1996).  

Physical Health Indicators 

Two measures were used to measure physical health: BMI and self-rated health.  
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Body Mass Index 

BMI  is a commonly used measure of body composition and was assessed for each 

participant based on measurements of her/his height and weight (kg/m2). The parent 

study measured BMI at 24-, 36-, and 54-month follow up. The average of 2 height 

readings and 2 weight readings were used, obtained using a tape measure and portable 

scale, respectively.  

Self-Rated Health 

Self-rated health was measured by two items, each of which ask participants to 

rate their health on a 5- point scale from 1=excellent to 5=poor. These two items are – 

“How would you rate your health at the present time?” and “In general, would you say 

your health is…?” Scores on this scale range from 2-10 with lower scores indicating of 

better self-rated health. 

Social Support Received 

Social Support Received was operationalized as the aid that the participant 

reported receiving from members of his/her social network. This received social support 

consists of three types: informational (e.g., suggestions and advice), emotional (e.g., 

demonstrations of care), and tangible (e.g., help with domestic chores). Received social 

support was measured using 10 items from the Krause et al. (1990) subscale. Although 

Krause et al. (1990) assessed the enactment of social support within the last year; the 

questions used in this study pertained only to the past month. This subscale is scored on a 

four point Likert scale (“very often” = 3 to “never” = 0) tapping tangible, emotional, and 
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informational support (α = .86). Scores on this scale range from 0 to 30, with higher 

scores indicating more social support received.  

Functional Status Indicator 

For this study, functional status was defined as the ability to perform IADL and 

BADL without assistance from another person. IADL and BADL were measured in the 

parent study using a derivative of the Older Americans Resources and Services 

Multidimensional Functional Assessment Questionnaire (OMFAQ): ADL and IADL 

sections (Older Americans Resources and Services, Duke University, 1975, Revised 

1988). The OMFAQ was originally designed to assess the overall personal functional 

status and service use of adults, and in particular the elderly (McDowell et al., 1996). The 

OMFAQ is a structured questionnaire that is divided into several parts. Part A includes 

five sections, covering social, economic resources, mental health, physical health, and 

activities of daily living. The original OMFAQ: ADL and IADL section consists of 14 

items (seven IADL and seven BADL) including the extent of capacity to: telephone, 

travel, shop, cook, do housework, take medicine, handle money, feed self, dress, groom, 

walk, transfer, bathe, and control bladder and bowels. 

The parent study modified the original (OMFAQ: ADL and IADL) sections in 

three ways: 1) ordering of the questions, 2) response choices, and 3) last item ‘control 

bladder’ and bowels was substituted by ‘using the toilet.’  

Ordering Of Questions OMFAQ: ADL and IADL Section  

In the original OMFAQ: ADL and IADL section, the questions are ordered as 

follows: 1) Can you use the telephone? 2) Can you get to places out of walking distance? 
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3) Can you go shopping for groceries or clothes [assuming subject has transportation]? 4) 

Can you prepare your own meals? 5) Can you do your housework? 6) Can you take your 

own medicine? 7) Can you handle your own money? 8) Can you eat? 9) Can you dress 

and undress yourself? 10) Can you take care of your own appearance, for example 

combing your hair and (for men) shaving? 11) Can you walk? 12) Can you get in and out 

of bed? 13) Can you take a bath or shower? 14)  Do you ever have trouble getting to the 

bathroom on time? 15) Is there someone who helps you with such things as shopping, 

housework, bathing, dressing, and getting around?  

Ordering Of Questions in the Parent Study 

In the parent study, participants were asked: “Now I would like to know if at this 

moment you are able perform the following activities without the help of another person, 

or special equipment such as a cane, walker, wheelchair, or railing.” The questions in 

parent study are ordered as follows (and included three items from the Nagi mobility 

scale which were not used in this current study): 1) Using the phone such as looking up 

number or dialing? 2) Driving your own car or travel on bus or taxi? 3) Shopping in a 

store (food or clothing)? 4) Preparing your own meals, as in planning and cooking a 

complete meal by yourself? 5) Light housework such as dishwashing and bed-making? 6) 

Taking your medicine in the right doses and at the right time? 7) Managing your finances 

such as writing checks and paying bills? Questions 8-10 include items from the Nagi 

Mobility Scale; 11) Walking across a small room? 12) Bathing as in the bathtub, the 

shower, or a sponge bath? 13) Personal grooming, such as brushing hair and teeth? 14) 
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Dressing, as in buttoning a shirt or tying your shoes? 15) Eat, such as cutting food and 

drinking from a glass? 16) Getting from a bed to a chair? 17) Using the toilet? 

Response Choices OMFAQ versus Parent Study 

In the OMFAQ, the subject is asked (at the end of the 14 ADL questions) whether 

he/she needs the presence of another to help with ADL tasks. In the parent study, this 

question was asked for each of the 14 activities. The score for each item ranges from 2 = 

able to complete the task independently; 1 = able to complete task with help, and 0 = 

unable. A higher score indicates increased independence in ADL. The original scale 

combines both IADL and BADL.  In the parent study, for each task, the participant was 

asked whether: “They can do it without help from a person or equipment?” If the answer 

was “No,” then each participant was asked: “Need a person?” Followed by –“Need 

equipment?” Both questions (need a person and need equipment), were asked if the 

participant answered “No” to the original question of whether he/she could complete the 

task without help. The interviewer was able to jot down more specific details. In contrast, 

the original scale provides more detail regarding each answer choice. For example, item 

56 on the original scale asks: “Can you use the telephone…” The score and options are: 2 

= without help, including looking up numbers and dialing; 1 = with some help (can 

answer phone or dial operator in emergency, but needs a special phone or help in getting 

the number dialing); 0 = “Or are you completely unable to use the phone?” 

The inability to perform any of these tasks without the help from another is 

defined as disability. A score of 14 on the IADL section indicates complete independence 

in IADL, while a score of 14 on the BADL section indicates complete independence in 
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BADL. IADL are a measure of a person’s ability to successfully function in the 

community, while BADL reflect a person’s ability to manage basic self-care needs in 

her/his own home. The lower the score, the more severe the disability, or more tasks a 

participant is unable to perform independently.  

This current study examined IADL and BADL separately in order to assess 

whether there was a pattern of decline based upon the hierarchy of each construct. The 

expectation was that IADL would decline before BADL as these require higher level 

cognitive functioning (e.g., managing finances) and mobility (e.g., get to places out of 

walking distance). BADL, on the other hand, although vital for older adults to maintain 

independence within the confines of their homes, are more automatic (e.g., toileting and 

eating). Separating IADL and BADL allowed this author to assess whether a particular 

domain (cognitive function, physical performance, psychological well-being, physical 

health, or social support), better predicted independence in instrumental versus BADL. 

Examination of a summed ADL score was reserved for future analyses.  

Procedures for the Parent Study 

All participants were assessed in their own homes. Participants were first 

consented for the Mini-Mental State Examination. Those who obtained a score of 17 or 

higher were then consented to participate in 4 yearly assessments (baseline, 12-, 24-, 36-, 

and 54-months post-baseline). At each assessment, a 3-hour battery was administered. 

Breaks were provided, or sessions split, on the request of the participant. In a majority of 

cases, assessments were completed within one session, or when split, within two weeks. If 

another person was present in the participant’s room, the participant was given the 
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option of moving to another room or rescheduling the session. In all cases where other 

people were present, typically a spouse, these people were present with the participant’s 

approval, and the presence of others was flagged for analyses. Moreover, three follow-up 

quarterly walking assessments (at approximately 57-, 60-, and 63-month follow-ups) 

were conducted. Assessors were fully trained on administration of the measures, were 

themselves native speakers of Spanish, and were very familiar with the study population. 

Monthly drift checks were conducted.  

Procedure for the Current Study 

The present study used data already collected by the Hispanic Elders Behavioral 

Health project (HEBH), which was conducted by the Center for Family Studies-

University of Miami Miller School of Medicine. The dissertation proposal was approved 

by Temple University’s Institutional Review Board (IRB) on 12/2008 and by the 

University of Miami’s IRB on 03/2009.  

Power Analysis 

A-priori sample size power analysis was conducted following Cohen, Cohen, 

West, and Aiken (2003), and Cohen (1988)’s recommendations. It was estimated that the 

minimum number of participants required to conduct the analyses proposed in this study 

is 131 (N). This estimation was based on the following criteria: 

Table 2 
Power Analysis to Calculate Minimum Number of Participants to Conduct Analyses 

Criteria Value 
Alpha level 0.05 
Number of predictors 13 [8 independent and 5 control variables] 
Medium effect size (f2) 0.15 [expected amount of variance to be 

explained in functional status = 0.25] 
Desired statistical power 0.8 
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Since there were a total of 164 subjects remaining at 54 months, power was 

anticipated to be greater than 95%. The power analysis was conducted using a-priori 

sample size calculator for multiple regression at www.danielsoper.com. 

Data Management 

In May 2009, Dr. Scott Brown, HEBH’s project director, forwarded this 

investigator (SG) a USB flash drive with the de-identified information used for the 

current analyses. The database was stored (password protected), in a computer located in 

Dr. Arnold Spokane’s office in the Department of Counseling Psychology at Lehigh 

University, to which only he and designated/approved HEBH grant collaborators had 

access.   

Preliminary Analyses 

Preliminary analyses include checking data for normality, linearity, outliers, and 

homoscedacity via analyses of frequencies and descriptive statistics.  For missing data, a 

regression imputation method was employed.  

Regression Analyses Assumptions 

Linearity 

Linearity indicates that the amount of change between the variables of interest 

(dependent or Y and independent or X) remains constant for the entire range of scores. To 

check whether or not this assumption was met in this sample of Hispanic seniors, 

bivariate scatter plots were generated and inspected. If a straight line represents the 

relationship between X and Y, this assumption would be confirmed. Of note the linearity 

assumption tends to be violated in real samples. Fortunately, regression analyses are 
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typically robust to minor non-linear conditions. If a curvilinear relationship between X 

and Y was found, alternative regression techniques would be considered (e.g., 

introduction of quadratic terms into the regression equation) Berry and Feldman (1985). 

Normality 

Normality implies that the variable of interest follow, when represented 

graphically, a symmetric or bell-shaped distribution with a single peak (e.g., normal 

distribution). In other words, the values of a normally distributed curve are concentrated 

in the center and decrease on either side (e.g., deviations from the mean are similar at 

both sides). To check whether or not this assumption is met, each variable used in this 

study was represented via a histogram. Variables (control or predictors) that violate this 

assumption [e.g., present skewness or kurtosis beyond acceptable limits (±2)], were 

transformed using natural logarithms, squares, or square roots (Fox, 1997).  

Homoscedacity 

Homoscedacity refers to whether or not the variance of the errors remains 

constant.  This assumption was tested by plotting the residuals of X and Y. 

Outliers 

Outliers refer to values three or more standard deviations from the mean. 

Frequency distributions were inspected to detect outliers. 

Primary Analyses 

The primary analyses of this dissertation included: 

a. Calculation of descriptive statistics (M, SD, & range) for each variable 

(independent, dependent, and control), at T3 and at T5. 
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b. Zero order correlations (correlations matrix) were calculated for all of the 

variables included in this study. These analyses addressed the two primary 

aims: to determine if there is a relationship between the select variables 

(cognitive function, physical performance, psychological well-being, physical 

health, and social support) and the two measures of functional status (IADL 

and BADL).   

The following procedures were used to address the RQs related to the predictive 

ability of cognitive function, physical performance, psychological well-being, 

physical health, and social support to predict functional status in IADL and BADL, at 

follow up:  

i. Two independent stepwise multiple regression analyses were 

performed using SPSS v17.0 (Chicago, IL) statistical software. 

ii.  An initial mixed stepwise regression analysis was performed to 

examine which variables predict the ability to perform IADL. The 

raw values (e.g., when the variable was normally distributed), or 

transformed values (e.g., when the variable was non-normally 

distributed, and thus transformed as explained subsequently) of the 

independent variables were entered using a mixed selection 

procedure, controlling for the socio-demographic variables (which 

were entered together first). 

iii.  A second mixed stepwise regression analysis was performed to 

examine which variables predict the ability to perform BADL. 
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As a preliminary step, I plotted histograms of all the data. If some of the 

histograms (for non-negative data) were skewed beyond +/- 2 standard deviations, log or 

square-root transformations would be used to achieve a more uniform spread. Outliers 

(data with a value that is 3 standard deviations above or below the mean) would be 

retained, but their effect would be reduced by recoding the value to that of the higher (or 

lowest) non-outlier value (Fox, 1997). 

A stepwise regression (Direction = ‘Mixed,’ Entrance and Exit Probabilities = 

0.15) was used to identify an initial set of potentially significantly explanatory variables. 

A ‘step approach’, was used with a check of the adjusted r-square values at each step to 

ensure that they were increasing. Variables with p-values above 0.10 were excluded. The 

‘Make Model’ option was implemented to run a multiple regression with the current set 

of explanatory variables selected by the stepwise procedure (Smith, 2008).  

Subsequently, identification of any key variables missing from the regression 

(based upon knowledge of these, and initial hypotheses about the problem) was made to 

determine whether this might be due to multi-colinearities with variables selected in the 

stepwise procedure. This was accomplished by adding each such variable (e.g., Xk+1) 

rerunning the regression, and checking the Variance Inflation Factors (VIFs). If the VIF 

for Xk+1 was among the highest values, a separate regression of Xk+1 on (X1,..,Xk) was run 

to determine which of the current variables (X1,..,Xk) were significantly related to Xk+1 

(e.g., which ßetas had the lowest p-values). Some of these variables would be deleted 

from the equation to better assess if Xk+1 was now significant. If so, it was concluded that 

Xk+1 was in fact involved in a multi-collinearity and that the significance of this variable 
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could only be evaluated by removing one or more of the other variables. Each 

independent variable was regressed on all the other independent variables included in the 

present study. If the R2 (e.g., squared multiple correlations) obtained for any of these 

regressions was close to 1, then there was evidence of a high degree of multi-collinearity 

(Berry et al., 1985). If a severe multi-collinearity issue was detected, two possible 

solutions were considered: eliminate the problematic variable(s) or center those 

independent variables [e.g., first compute the mean of each independent variable, and 

then replace each value with the difference between it and the mean, (Smith, 2008)].  

Once a set of variables that are both statistically significant, and intuitively 

meaningful were obtained, the adequacy of the regression assumptions was examined by 

saving the regression residuals and checking the normality assumption on those residuals 

using a Normal Quantile Plot. If the residuals exhibited significant non-normalities, then 

the p-values were examined to determine if they were misleading, since these were based 

upon the assumption of normally based distributed residuals. Finally, these residuals were 

used to check the Gauss-Markov assumptions (Smith, 2008). 

Linearity Assumption 

Plotting the residuals against each explanatory variable was conducted. If some 

non-linear trends were evident, partial residual plots were constructed for these 

explanatory variables to determine if some transformations could be found to remove 

these non-linearities. The specific transformation was dependent upon the extent of the 

deviation from normality. If the distribution differed moderately from normality, a square 

root transformation would be used. If the data were more substantially non-normal then a 
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log transformation would be used. If the data were negatively skewed, the data would be 

‘reflected,’ then transformed. To reflect a variable, a new variable would be created 

where the original value of the variables would be subtracted from a constant. The 

constant would be calculated by adding one to the largest value of the original variable 

(Smith, 2008).  

Homoscedasticity Assumption 

 The residual scatter plot was visually inspected for heteroscedasticity. If the 

variance of the residuals appeared to be increasing in Y-predicted, then a Variance 

Stabilizing Transformation would be performed, such as taking the log or square root of 

Y to reduce this heteroscedasticity (Smith, 2008). 

a. Multiple Regression Analysis – Equation (Berry et al., 1985).  

Y = b1X1 + b2X2 + … + biXi + c 

Where Y = dependent variable; Xi = independent variable(s); bi = partial regression 

coefficient(s); & c = error 
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CHAPTER 4 
 

RESULTS 
 

Subject Characteristics 

At T3, there were 216 participants; 63% of whom were female. Males as a group 

were younger, benefited from more years of education, greater income, and a higher 

marital rate. Tables 3-8 delineate the differences in socio-demographic characteristics of 

men, women, and of all participants, at T3 and at T5.  

At T3, the mean age for the 216 participants was 79.9 years (SD = 6.0), with 

females slightly older (X = 80.8, SD = 6.1 yrs) than males (X = 78.6, SD = 5.5 yrs). The 

percentage of females and males who completed a particular grade (e.g., 0, 1, 2, 3…20) 

was similarly distributed with a majority of participants (60% of females and 51% of 

males) completing up to six yrs of education. Nine percent of females and nine percent of 

males completed up to 12 years of education, with two percent of males completing up to 

20 years of education. A majority of the participants lived below the poverty rate. 

Seventy-four percent of females as compared to 67% of males earned an annual income 

$9,999 or less, while fewer females (24%) than males (33%) earned $10,000 or more a 

year. Finally, at T3, only 21% of females versus 50% of males were married/living 

together. In the parent study, five categories were originally created to describe marital 

status, including: married/living together, never married, divorced, widowed, and 

separated. For this analysis, the last four categories (never married, divorced, widowed 

and separated) were grouped as one category, not married. At T3, more than half of 

female participants compared to less than a quarter of male participants were widowed. 
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Widowed-female participants are at a disadvantage when compared to their male 

counterparts given their higher potential exposure to reduced spousal support. 

At T5, 78% of subjects were still actively participating in the study, yielding an 

attrition rate of 22%. Overall, the distribution of females and males was comparable to T3 

(65% females; 35% males). No significant change was noted in the distribution of years 

of education completed from those remaining in the study as compared to the relative 

percentage of grades completed by participants at T3. No participants who earned an 

annual income of $4,999 or less, at T3, remained at T5, suggesting that low income may 

play an important role in mortality, or the extent to which these participants are willing or 

able to proceed with the study. Finally, fewer participants, either female or male, were 

married at T5. The relative percentage of females married at T5 decreased from 21% at 

T3 to 15% at T5, and decreased for males from 50% at T3 to 46% at T5. These subtle 

differences in socio-demographic characteristics between females and males are further 

delineated when comparing the mean score of the predictor variables between genders. 

Tables 3-8 provide descriptive statistics on number of participants (Table 3), age (Table 

4), years of education (Table 5), income levels (Table 6), and marital status (Tables 7 and 

8).  

Table 3 
Number of Female and Male Participants, at T3 and T5 
 Number of Participants at T3: Number of Participants at T5: 
 Females Males Females and 

Males 
Females Males Females and 

Males 
(n) 136 80 216 107 57 164 
% 63% 37% 100% 65% 35% 100% 
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Table 4 
Mean, SD, and Range of Age for Females and Males, at T3 and T5 
 Years of Age at T3: Years of Age at T5: 
 Females Males Females and 

Males 
Females Males Females and 

Males 
Mean 80.8 78.6 79.9 82.5 80.7 81.9 
SD 6.1 5.5 6.0 6.1 4.4 5.6 
Range 72-99 72-102 72-102 74-99 74-94 74-99 

 
 
Table 5 
Years of Education, for Females and Males, at T3 and T5 
 Years of Education at T3: Years of Education at T5: 
Years of 
Education 

Females Males Females and 
Males 

Females Males Females and 
Males 

0-6 60% 51% 56% 64% 56% 61% 
7-12 31% 38% 34% 25% 32% 27% 
13-16 9% 9% 9% 11% 10% 11% 
17-20 0% 2% 1% 0% 2% 1% 
Mean 6.9 7.7 7.2 6.9 7.5 7.1 
SD 4.2 4.5 4.3 4.3 4.6 4.4 
Range 0-16 0-20 0-20 0-16 0-18 0-18 

 
 

Table 6 
Income Levels, for Female and Males, at T3 and T5 
 Income at T3: Income at T5: 
Annual 
Income 

Females Males Females and 
Males 

Females Males Females and 
Males 

<$5,000 8% 10% 9% 0% 0% 0% 
$5,000-
$9,999 

68% 57% 65% 51% 40% 47% 

$10,000-
$14,999 

19% 25% 21% 35% 49% 40% 

$15,000-
$19,999 

4% 3% 3% 8% 5% 7% 

$20,000-
$29,000 

0% 3% 1% 6% 4% 5% 

$30,000-
$39,000 

1% 0% 0.5% 0% 2% 1% 

$40,000-
$49,000 

0% 1% 0.5% 0% 0% 0% 

$50,000-
$59,000 

0% 1% 0.5% 0% 0% 0% 

 
 
 
 



106 
 

Table 7  
Percentage of Females and Males, Married vs. Not Married, at T3 and T5 
 Marital Status at T3: Marital Status at T5: 
Marital Status Females Males Females and 

Males 
Females Males Females and 

Males 
Married/Living 
Together 

21% 50% 32% 15% 46% 26% 

Not Married 79% 50% 68% 85% 54% 74% 

 
Table 8 
Percentage of Females and Males, Not Married by Category,  at T3 and T5 
  Categories of Not Married at T3: Marital Status at T5: 
Not Married Females Males 

 
Females Males 

Never 
Married 

8% 9% 10% 14% 

Divorced 18% 23% 20% 21% 
Widowed 51% 14% 52% 17% 
Separated 2% 4% 3% 2% 

 

Predictor Variables 

The mean scores, standard deviations and ranges for each of the predictor 

variables were calculated at T3 and at T5 for females, males, and for all participants. As 

with the socio-demographic variables, females exhibited slightly lower scores on all of 

the (predictor) variables at T3 when compared to their male counterparts.  Predictor 

variables include cognition (Table 9), gait speed (Table 10), grip strength (Table 11), 

physical activity (Table 12), depressive symptoms (Table 13), BMI (Table 14), self-rated 

health (Table 15), and social support received (Table 16). An asterisk located in these 

tables indicates that these variables presented with kurtotic characteristics beyond the 

range of ± 2 SD. Differences noted between females and males, in both demographic and 

independent characteristics, are especially noteworthy when considering the relative 
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percentage of participants, by gender, able to complete a particular ADL independently. 

These differences are highlighted in Tables 14 and 15.  

Cognition 

At T3, cognition, as measured by the MMSE, was slightly lower, but within 

normal range for females (X = 24.4, SD = 5.0) as compared to males (X = 25.7, SD = 3.5).  

 
Table 9 
Mean, SD, Range, and Kurtosis of Mimi Mental State Exam Scores, for Females and 
Males, at T3 and T5 
 Cognitive Function - Cognition (Mini 

Mental State Exam Score) @ T3:  
Cognitive Function - Cognition (Mini 
Mental State Exam Score) @ T5:  

Cognition Females Males Females and 
Males 

Females Males Females and 
Males 

Mean 24.4 25.7 24.9 24.8 25.7 25.1 
SD 5.0 3.5 4.5 4.2 2.9 3.7 
Mean post 
Square 
Transformation 

  639.9    

SD post square 
transformation  

  192.4    

Observed Range 0-30 12-30 0-30 10-30 18-29 10-30 
Kurtosis *4.2 *3.3 *4.8 *3.0 -- *3.3 

  

Physical Performance 

Physical Performance – (gait speed, grip strength & physical activity) 

Gait Speed 

Gait speed (in m/sec) for females was slightly slower (X = 0.55, SD = 0.19 m/s) 

compared to males (X = 0.67, SD = 0.21 m/s).  

Table 10 
Mean, SD, and Range of Gait speed, for Females and Males, at T3 and T5 
 Physical Performance – Gait Speed 

(meters/second) @ T3:  
Physical Performance – Gait Speed 
(meters/second) @ T5:  

Gait Speed Females Males Females and 
Males 

Females Males Females and 
Males 

Mean .55 .67 .60 .54 .64 .58 
SD .19 .21 .21 .16 .18 .17 
Range .07-1.08 .15-1.09 .07-1.09 .21-.90 .29-.90 .21-.90 
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Grip Strength 

As expected, and reported in the methods and ROL, there was a significant 

difference in mean grip strength between females and males. Mean grip strength (in kg) 

for females was 27.5 (SD = 8.2 kg) compared to 51.8 (SD = 15.5 kg) for males. Given the 

large variance in grip strength between females and males, a separate stepwise multiple 

regression analysis (S-MRA) was performed (separating men and women) to assess 

whether grip strength predicts IADL and BADL function at T5. Findings from these 

additional analyses will be reported, along with the outcomes extracted from the main S-

MRA later in this section. T-tests revealed a statistically reliable difference (p<.001) 

between mean gait speed and mean grip strength between men and women.  

Table 11 
Mean, SD, and Range of Grip strength, for Females and Males, at T3 and T5 
 Physical Performance – Grip Strength (kg) 

@ T3:  
Physical Performance – Grip Strength (kg) 
@ T5:  

Grip 
Strength 

Females Males Females and 
Males 

Females Males Females and 
Males 

Mean 27.5 51.8 36.5 30.0 48.1 36.3 
SD 8.2 15.5 16.4 10.4 14.3 14.6 
Range 7.8-55.3 14.0-96.5 7.8-96.5 5.8-52.3 11.5-84.0 5.8-84.0 

 

Physical Activity 

Females walked much fewer blocks over the course of a week (X = 16.4, SD = 

26.6) than males (X = 39.4, SD = 53.3). The range of blocks walked by females was also 

much lower (0-159) compared to males (0-302). Despite the large variance in scores 

between genders, a separate stepwise multiple regression analysis was not performed for 

physical activity as this item was significantly associated with IADL and BADL function.  
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Table 12 
Mean, SD, Range, and Kurtosis of Physical Activity, for Females and Males, at T3 and T5 
 Physical Performance – Physical Activity (# of 

blocks walked in the past seven days) @ T3:  
Physical Performance – Physical Activity (# of 
blocks walked in the past seven days) @ T5:  

Physical 
Activity 

Females Males Females and 
Males 

Females Males Females and 
Males 

Mean 16.4 39.4 24.9 10.6 28.0 16.7 
SD 26.6 53.3 40.1 24.0 33.6 28.9 
Mean post √ 
Transformation 

  3.36    

SD √ 
Transformation 

  3.69    

Range 0-159 0-302 0-302 0-186 0-112 0-186 
Kurtosis *6.5 *7.1 *12.3 *26.7 -- *7.4 

  

Depressive Symptoms 

On average, at T3, females exhibited more depressive symptoms than males. 

Females had a mean score of 12.6 (SD = 9.8) on the CES-D scale, whereas men had a 

mean score of 8.9 (SD = 8.8). Higher scores on the CES-D are indicative of increased 

levels of depressive symptoms.  

Table 13 
Mean, SD, Range, and Kurtosis of CES-D Scores, for Females and Males, at T3 and T5 
 Psychological Well-Being – Depressive 

Symptoms (CES-D Depression Scale) @ 
T3:  

Psychological Well-Being – Depressive 
Symptoms (CES-D Depression Scale) @ 
T5:  

Depressive 
Symptoms 

Females Males Females and 
Males 

Females Males Females and 
Males 

Mean 12.6 8.9 11.2 12.7 8.9 11.4 
SD 9.8 8.8 9.6 7.7 8.1 8.0 
Observed 
Range 

0-46 0-40 0-46 0-39 0-45 0-45 

Kurtosis -- *1.4 -- *1.2 *5.4 *2.0 

 
Physical Health  

BMI  

Females were also slightly more overweight (BMI of 27.8 kg/m2, SD = 5.3) than 

their male counterparts (X= 26, SD = 4.5). 
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Table 14 
Mean, SD, Range, and Kurtosis of Body Mass Index, for Females and Males, at T3 and T5 
 Physical Health – BMI (weight in kg/m2) 

@ T3:  
Physical Health – BMI (weight in kg/m2) 
@ T5:  

BMI Females Males Females and 
Males 

Females Males Females and 
Males 

Mean 27.8 26.9 27.5 27.9 27.0 27.6 
SD 5.3 4.5 5.1 5.3 4.5 5.0 
Mean post 
Natural Log. 
Transformation 

  3.3    

SD post 
Natural Log. 
Transformation 

  0.20    

Range 16.0-52.7 18.9-44.8 16.0-52.7 17.7-54.1 18.0-46.6 17.7-54.1 
Kurtosis *3.6 *4.1 *3.8 *5.7 *5.4 *5.7 

 
Self-Rated Health 

Females’ perceived health status was slightly lower (X =7.1, SD =1.5) than males 

 (X = 6.2, SD =1.8). A summed score of 8 indicates the participants perceive their health 

to be ‘Fair’ whereas a score of 10 indicates perceived health to be ‘Poor’. Thirty-five 

percent of females rated their health as ‘Excellent-Good’ while 57% percent of males 

reported their health as ‘Excellent-Good’. A separate post-hoc S-MRA was conducted to 

assess whether ‘Poor and Fair’ ratings of health predict IADL and BADL function at T5. 

Table 15 
Percentage of Females and Males who Rated their Health as Excellent, Very Good, 
Good, Fair or Poor at T3 and T5 
 Physical Health – Self-Rated Health @ T3:  Physical Health – Self-Rated Health @ T5:  
Self-Rated 
Health 

Females Males Females and 
Males 

Females Males Females and 
Males 

Excellent 2% 6% 3% 2% 0% 1% 
Very Good 4% 13% 7% 22% 30% 23% 
Good 29% 38% 32% 62% 49% 58% 
Fair 56% 41% 51% 13% 14% 13% 
Poor 9% 2% 7% 1% 7% 3% 
Mean 7.1 6.2 6.8 5.5 5.7 5.5 
SD 1.5 1.8 1.7 1.3 1.7 1.5 
Observed 
Range 

2-10 2-9 2-10 2-10 3-10 2-10 

Kurtosis *1.6 -- -- -- -- *1.07 
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Social Support Received 

Finally, females received more social support (X = 7.1, SD + 4.6) than males (X = 

6.4, SD + 4.4). The receipt of more social support may be indicative of elders needing 

assistance to perform ADL to maintain independence in the home setting. Interestingly, 

these incremental differences in demographic and predictor variables, between females 

and males, appear to have a direct impact on each gender’s ability to perform all fourteen 

activities of daily living independently as will be illustrated in Tables 17 and 18.  

Table 16 
Mean, SD, and Range of Social Support Received, for Females and Males, at T3 and T5 
 Social Support – Social Support Received 

@ T3:  
Social Support – Social Support Received 
@ T5:  

Social 
Support 
Received 

Females Males Females and 
Males 

Females Males Females and 
Males 

Mean 7.1 6.4 6.8 11.4 9.4 10.7 
SD 4.6 4.4 4.5 4.9 5.2 5.1 
Observed 
Range 

0-19 0-20 0-20 2-25 0-20 0-25 

 

Criterion Variables (Functional Status)  

Tables 17 and 18 provide a breakdown of the percentage of IADL and BADL 

females, males, and both combined, can perform independently, with assistance, or not at 

all.  

A higher relative percentage of males performed IADL independently (except for 

cooking). Males were better able to independently: telephone (81% of males vs. 68% of 

females); travel out of walking distance (68% of males vs. only 32% of females); shop 

for clothes or groceries (67% of males vs. only 32% of females); perform light 

housework (77% of males vs. 65% of females); take medication (86% of males vs. 69% 
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of females); and manage finances (60% of males vs. 43% of females). Females, on the 

other hand, were slightly more independent with cooking than males (58% of males vs. 

61% of females) though the difference is negligible. Despite expected gender related 

roles [e.g., men may be expected to travel out of walking distance (drive), shop, and 

manage finances, while women may be expected to cook and clean)] men were more 

independent in almost all activities, including cleaning.  

Correspondingly, a higher relative percentage of males performed BADL 

independently – although the percentage difference between males and females was not 

as pronounced for BADL as the difference observed in IADL between males and 

females. In brief, males were better able to independently: eat (89% of men vs. 84% of 

females); dress (83% of males vs. 72% of females); groom (88% of males vs. 72% of 

females); walk (75% of males vs. 64% of females); transfer (79% of males vs. 55% of 

females); bathe (67% of males vs. 44% of females); and toilet (83% of males vs. 64% of 

females).  In contrast, a substantial percentage of males and females received assistance 

to complete both IADL and BADL. For both males and females, the percentage of 

participants who completed IADL and BADL with assistance or adaptive equipment was 

as follows: use telephone (25%); travel (54%); shop (54%); cook (40%); housework 

(31%); take medication (24%); manage finances (47%); eat (13%); dress (24%); groom 

(22%); walk (29%); transfer (37%); bathe (47%); and toilet (29%). As was expected, and 

discussed in the methods section, IADL declined to a greater extent than BADL, as IADL 

require greater cognitive functioning and overall mobility. The assistance received and/or 

adaptive equipment used by these individuals may ultimately distinguish those able to 
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stay at home and maintain an independent lifestyle from those who will imminently 

require long-term care placement. Social support received for this population, may be an 

important component of maintaining independence. 

Table 17 
Percentage of Females and Males who Performed IADL: Independently; With Assistance; or 
Were Unable at T5 
 Performed Task 

Independently 
Performed Tasks with 

Assistance 
Unable to Perform Task 

IADL Female Male Female 
& Male 

Female Male Female 
& Male 

Female Male Female 
& Male 

Use 
Telephone 

N = 73 
68% 

N = 46 
81% 

N = 119 
73% 

N = 31 
29% 

N = 10 
17% 

N = 41 
25% 

N = 3 
3% 

N = 1 
2% 

N = 4 
2% 

Travel N = 34 
32% 

N = 39 
68% 

N = 73 
45% 

N = 72 
67% 

N = 17 
30% 

N = 89 
54% 

N = 1 
1% 

N = 1 
2% 

N = 2 
1% 

Shop N = 28 
26% 

N = 38 
67% 

N = 66 
40% 

N = 72 
67% 

N = 17 
30% 

N = 89 
54% 

N = 7 
7% 

N = 2 
3% 

N = 9 
6% 

Cook N = 65 
61% 

N = 33 
58% 

N = 98 
60% 

N = 42 
39% 

N = 24 
42% 

N = 66 
40% 

N = 0 
0% 

N = 0 
0% 

N = 0 
0% 

Housework N = 69 
65% 

N = 44 
77% 

N = 113 
69% 

N = 38 
35% 

N = 13 
23% 

N = 51 
31% 

N = 0 
0% 

N = 0 
0% 

N = 0 
0% 

Take 
Medication 

N = 74 
69% 

N = 49 
86% 

N = 123 
75% 

N = 32 
30% 

N = 8 
14% 

N = 40 
24% 

N = 1 
1% 

N = 0 
0% 

N = 1 
1% 

Manage 
Finances 

N = 46 
43% 

N = 34 
60% 

N = 80 
49% 

N = 58 
54% 

N = 20 
35% 

N = 78 
47% 

N = 3 
3% 

N = 3 
5% 

N = 6 
4% 
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Table 18 
Percentage of Females and Males who Performed BADL: Independently; With Assistance; or 
Were Unable at T5 
 Performed Task Independently Performed Tasks with 

Assistance 
Unable to Perform Task 

BADL Female Male Female 
& Male 

Female Male Female 
& Male 

Female Male Female 
& Male 

Eat N = 90 
84% 

N = 51 
89% 

N = 141 
86% 

N = 16 
15% 

N = 5 
16% 

N = 21 
13% 

N = 1 
1% 

N = 1 
2% 

N = 2 
1% 

Dress N = 77 
72% 

N = 47 
82% 

N = 124 
76% 

N = 30 
28% 

N = 10 
18% 

N = 40 
24% 

N = 0 
0% 

N = 0 
0% 

N = 0 
0% 

Groom N = 77 
72% 

N = 50 
88% 

N = 127 
77% 

N = 29 
27% 

N = 7 
12% 

N = 36 
22% 

N = 1 
1% 

N = 0 
0% 

N = 1 
1% 

Walk N = 69 
64% 

N = 43 
75% 

N = 112 
68% 

N = 33 
31% 

N = 14 
25% 

N = 47 
29% 

N = 5 
5% 

N = 0 
0% 

N = 5 
3% 

Transfer N = 59 
55% 

N = 45 
79% 

N = 104 
63% 

N = 48 
45% 

N = 12 
21% 

N = 60 
37% 

N = 0 
0% 

N = 0 
0% 

N = 0 
0% 

Bathe N = 47 
44% 

N = 38 
67% 

N = 85 
52% 

N = 59 
55% 

N = 18 
31% 

N = 77 
47% 

N =1 
1% 

N = 1 
2% 

N = 2 
1% 

Toilet N = 69 
64% 

N = 47 
82% 

N = 116 
70% 

N = 37 
35% 

N = 10 
18% 

N = 47 
29% 

N = 1 
1% 

N = 0 
0% 

N = 1 
1% 

 
Correlation Matrix 

Calculation of zero order correlations are reported in Table 19 (IADL) and Table 

20 (BADL). Statistically significant (p<.01) but fair correlations were identified between 

IADL and the following variables: cognition (r =.198), gait speed (r =.367), grip strength 

(r =.278), physical activity (r =.309), depressive symptoms (r =-.289), self-rated health (r 

=-.234), social support received (r =-.283), age (r = -.293), and gender (r =.201).  

Correspondingly, statistically significant (p <.01) but fair correlations were 

identified between BADL and the following variables: gait speed (r =.260), physical 

activity (r = .265), depressive symptoms (r =.-.233), self-rated health (r = -.197), social 

support received (r =-.224), age (r = -.194), and gender (r =.186). A significant 

correlation (p<.05) was also found between grip strength and BADL (r =.159).  In 

contrast to IADL, no significant correlation was noted between BADL and cognition. 
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 Nor were there any significant correlations identified between BMI, income, 

education, or marital status and ADL (instrumental or basic). As will be evidenced in the 

S-MRA to follow – gait speed, physical activity, and social support received at T3 predict 

the ability to perform IADL and BADL at T5. 

 



116 
 

Table 19 
Means, Standard Deviations, And Inter-Correlations Between  Dependent Variables IADL (T5), Predictor Variables (T3), and 
Control Variables (T3): 
 M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. IADL  11 2.4 1              

2. Cognition  24.9 4.5 .198** 1             

3.  Gait Speed .60 .21 .367** .359** 1            

4.  Grip Strength 36.5 16.4 .278** .258** .386** 1           

5.  Physical Activity 24.9 40.1 .309** .170* .221** .213** 1          

6. Depressive  
Symptoms  

11.2 9.6 -.289** -.288** -.402** -.309** -.228** 1         

7. BMI  27.5 5.1 .043 .150* .031 .133 -.143* -.040 1        

8. 8. Self-Rated 
Health  

6.8 1.7 -.234** -.190** -.408** -.302** -.251** .533** .090 1       

9. Social Support 
Received  

6.8 4.5 -.283** -.086 -.261** -.174* -.215** .494** .020 .279** 1      

10. Age 80 6.0 -.293** -.269** -.352** -.314** -.188** .091 -.279** .113 .000 1     

11. Gender  --  .201** .129 .276** .720** .266** -.186** -.081 -.251** -.069 -.178** 1    

12. Education  7.2 4.3 .064 .282** .159* .135* -.040 -.197** -.018 -.055 -.037 -.137* .088 1   

13. Income -- -- .109 .167* -.019 .215** -.041 -.148* .126 -.182** -.047 -.139* .108 .136* 1  

14. Married  -- -- .116 .147 .101 .322** -.011 -.132 .093 -.043 .121 -.196** .297** .121 .248** 1 

* p<.05; **p<.01 (2-tailed) 
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Table 20 
Means, Standard Deviations, And Inter-Correlations Between Dependent Variables BADL (T5), Predictor Variables (T3), and 
Control Variables (T3): 
 M SD 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. IADL  11 2.4 1              

2. Cognition  24.9 4.5 .013 1             

3.  Gait Speed .60 .21 .260** .359** 1            

4.  Grip Strength 36.5 16.4 .159* .258** .386** 1           

5.  Physical Activity 24.9 40.1 .265** .170* .221** .213** 1          

6. Depressive  
Symptoms  

11.2 9.6 -.233** -.288** -.402** -.309** -.228** 1         

7. BMI  27.5 5.1 -.052 .150* .031 .133 -.143* -.040 1        

8. 8. Self-Rated 
Health  

6.8 1.7 -.197** -.190** -.408** -.302** -.251** .533** .090 1       

9. Social Support 
Received  

6.8 4.5 -.224** -.086 -.261** -.174* -.215** .494** .020 .279** 1      

10. Age 80 6.0 -.194** -.269** -.352** -.314** -.188** .091 -.279** .113 .000 1     

11. Gender  --  .186** .129 .276** .720** .266** -.186** -.081 -.251** -.069 -.178** 1    

12. Education  7.2 4.3 -.020 .282** .159* .135* -.040 -.197** -.018 -.055 -.037 -.137* .088 1   

13. Income -- -- .056 .167* -.019 .215** -.041 -.148* .126 -.182** -.047 -.139* .108 .136* 1  

14. Married  -- -- .100 .147 .101 .322** -.011 -.132 .093 -.043 .121 -.196** .297** .121 .248** 1 

* p<.05; **p<.01 (2-tailed) 
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Stepwise Multiple Regression Analyses 

Two separate, stepwise multiple regression analyses were performed to assess the 

extent to which baseline (T3) levels of cognition, gait speed, grip strength, physical 

activity, depressive symptoms, BMI, self-rated health, and social support predict the 

ability of participants to perform IADL and BADL at follow up (T5). Tables 21 and 22 

report the results from the S-MRA analyses conducted for IADL and BADL respectively. 

Two aims are presented to address subsets of functional status. Functional status 

is measured as the ability to perform IADL and BADL independently.  

Aim #1: To examine the relationship among measures of cognitive function, physical 

performance, psychological well-being, physical health, and social support at T3 and the 

ability to perform IADL at T5.   

 

 

 

 

 

 

 

 

 

 

 



119 

IADL Results 

 The adjusted R square = .214; F10, 205 = 6.857, p < .05 (using the stepwise method).  

Table 21 
Stepwise Multiple Regression Analysis – Predictors of the Ability to Perform IADL at T5 
Model # Predictor Residuals Adjusted 

R Square 
Beta 
(β) 

df F Sig 

1.  214 .082  1 20.147 .000** 
 Age   -.293   .000**  
        

2.  213 .101  2 13.029 .000** 
 Age   -.266   .000** 
 Gender   .154   .020* 

3.  205 .214  10 6.857 .001** 
 Age   -.167   .019* 
 Gender   .006   .948 
 Cognition   .011   .872 
 Gait    .170   .026* 
 Grip Strength   .067   .494 

 Physical Activity   .175   .010* 
 Depression   -.060   .471 
 BMI   .007   .912 
 Self-Rated Health   -.005   .951 

 Social Support    -.157   .029* 
* p<.05; **p<.01 (2-tailed) 

 

Predictors at T3 of IADL Function at T5 

Gait speed, physical activity, social support, and age accounts for 22.7% of the 

variance in the ability of the participants to perform IADL. Detailed information for 

variables not statistically significant (p>.05) is not reported in Table 18. 

Research Question 1.A.i.: Cognitive Function – Cognition: Is there a relationship 

between cognition at T3, and functional status at T5?  

Research Hypothesis: If there is a relationship between cognition and functional 

status, then individuals with a higher score on the MMSE scale at T3 will perform more 

IADL independently at T5, than individuals with a lower score on the MMSE scale at T3.  
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HO/Null:   Cognition at T3 does not predict functional status at T5.   

Do not reject H0.  

Research Question 1.B.i.: Physical Performance – Gait speed: Is there a relationship 

between gait speed at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between gait speed and functional 

status, then individuals with a faster gait speed at T3 will perform more IADL 

independently at T5, than individuals with a slower gait speed at T3.   

HO/Null:   Gait speed at T3 does not predict functional status at T5.   

Reject H0; p < .005. 

Research Question 1.B.ii.: Physical Performance – Grip strength: Is there a 

relationship between grip strength at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between grip strength and 

functional status, then individuals with stronger grip strength at T3 will perform more 

IADL independently at T5, than individuals with weaker grip strength at T3.   

HO/Null:   Grip strength at T3 does not predict functional status at T5.   

Do not reject H0.  

Research Question 1.B.iii.:  Physical Performance – Physical activity; number of 

blocks walked in the past seven days: Is there a relationship between physical activity at 

T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between physical activity and 

functional status, then individuals with higher levels of physical activity at T3 will 
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perform more IADL independently at T5, than individuals with lower levels of physical 

activity at T3.   

HO/Null:   Physical activity at T3 does not predict functional status at T5.   

Reject H0; p < .005. 

Research Question 1.C.i.: Psychological Well-Being – Depressive symptoms: Is there a 

relationship between depressive symptoms at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between depressive symptoms 

and functional status, then individuals with a lower score on the CES-D scale at T3 will 

perform more IADL independently at T5, than individuals with a higher score on the 

CES-D scale at T3.   

HO/Null:   Depressive symptoms at T3 do not predict functional status at T5.   

Do not reject H0.  

Research Question 1.D.i.: Physical Health – BMI: Is there is a relationship between 

BMI at T3, and functional status at T5? 

 Research Hypothesis: If there is a relationship between BMI and functional 

status, then individuals with a lower BMI at T3 will perform more IADL independently 

at T5, than individuals with a higher BMI at T3.     

HO/Null:   BMI at T3 does not predict functional status at T5.   

Do not reject H0.  

Research Question 1.D.ii.: Physical Health – Self-rated health: Is there is a relationship 

between self-rated health at T3, and functional status at T5? 
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Research Hypothesis: If there is a relationship between self-rated health and 

functional status, then individuals with a lower score on the self-rated health scale at T3 

will perform more IADL independently at T5, than individuals with a higher score on the 

self-rated health scale at T3. 

HO/Null:   Self-rated health at T3 does not predict functional status at T5.   

Do not reject H0.  

Research Question 1.E.i.: Social Support – Social Support Received: Is there a 

relationship between social support received at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between social support received 

and functional status, then individuals with a lower score on the social support scale at T3 

will perform more IADL independently at T5, than individuals with a higher score on the 

social support scale at T3.   

HO/Null:   Receipt of social support at T3 does not predict functional status at T5.   

Reject H0; p < .005. 

Aim # 2: To examine the relationship among measures of cognitive function, physical 

performance, psychological well-being, physical health, and social support at T3, and the 

ability to perform BADL at T5.   
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BADL Results 

 The adjusted R square = .117; F4, 211 = 8.088, p < .05 (using the stepwise method).  

Table 22 
Stepwise Multiple Regression Analysis – Predictors of the Ability to Perform BADL at T5 
Model 
# 

Predictor Residuals Adjusted 
R Square 

Beta 
(β) 

df F Sig. 

1.  214 .033  1 8.366 .000** 
 Age   -.194   .004** 
        

2.  213 .053  2 6.970 .000** 
 Age   -.166   .015* 
 Gender   .157   .021* 

3.  212 .095  3 8.483 .000** 
 Age   -.169   .011* 
 Gender   .141   .034* 
 Social Support   -.214   .001* 

4.  211 .117  4  .000** 
 Age   -.143   .031* 
 Gender   .103   .128 

 Social Support   -.180   .007** 
 Physical Activity   .172   .013* 
* p<.05; **p<.01 (2-tailed) 

 

Predictors at T3 of BADL Function at T5 

Age, physical activity and social support account for 11.7% of the variance in the 

ability of these participants to perform BADL. Detailed information for variables not 

statistically significant (p>.05) are not reported in Table19. 

Research Question 2.A.i.: Cognitive Function – Cognition: Is there a relationship 

between cognition at T3, and functional status at T5?  

Research Hypothesis: If there is a relationship between cognition and functional 

status, then individuals with higher scores on the MMSE scale at T3 will perform more 

BADL independently at T5, than individuals with lower scores on the MMSE scale at T3.  

HO/Null:   Cognition at T3 does not predict functional status at T5.   
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Do not reject H0.  

Research Question 2.B.i.: Physical Performance – Gait speed: Is there a relationship 

between gait speed at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between gait speed and functional 

status, then individuals with a faster gait speed at T3 will perform more BADL 

independently at T5, than individuals with a slower gait speed at T3.   

HO/Null:   Gait speed at T3 does not predict functional status at T5.   

Do not reject H0.  

Research Question 2.B.ii.: Physical Performance – Grip strength: Is there a 

relationship between grip strength at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between grip strength and 

functional status, then individuals with stronger grip strength at T3 will perform more 

BADL independently at T5, than individuals with weaker grip strength at T3.   

HO/Null:   Grip strength at T3 does not predict functional status at T5.   

Do not reject H0.  

Research Question 2.B.iii.:  Physical Performance – Physical activity; number of 

blocks walked in the past seven days: Is there a relationship between physical activity at 

T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between physical activity and 

functional status, then individuals with higher levels of physical activity at T3 will 

perform more BADL independently at T5, than individuals with lower levels of physical 

activity at T3.   
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HO/Null:   Physical activity at T3 does not predict functional status at T5.   

Reject H0; p < .05. 

Research Question 2.C.i.: Psychological Well-Being – Depressive symptoms: Is there a 

relationship between depressive symptoms at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between depressive symptoms 

and functional status, then individuals with a lower score on the CES-D scale at T3 will 

perform more BADL independently at T5, than individuals with a lower score on the 

CES-D at T3.   

HO/Null:   Depressive symptoms at T3 do not predict functional status at T5.   

Do not reject H0.  

Research Question 1.D.i.: Physical Health – BMI: Is there is a relationship between 

BMI at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between BMI and functional 

status, then individuals with a lower BMI at T3 will perform more BADL independently 

at T5, than individuals with a higher BMI at T3.     

HO/Null:   BMI at T3 does not predict functional status at T5.   

Do not reject H0.  

Research Question 1.D.ii.: Physical Health – Self-rated health: Is there is a relationship 

between self-rated health at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between self-rated health and 

functional status, then individuals with a lower score on the self-rated health scale at T3 



126 

will perform more BADL independently at T5, than individuals with a higher score on the 

self-rated health scale at T3. 

HO/Null:   Self-rated health at T3 does not predict functional status at T5.   

Do not reject H0.  

Research Question 1.E.i.: Social Support – Social Support Received: Is there a 

relationship between social support received at T3, and functional status at T5? 

Research Hypothesis: If there is a relationship between social support received 

and functional status, then individuals with a lower score on the social support scale at T3 

will perform more BADL independently at T5, than individuals with a higher score on the 

social support scale at T3.   

HO/Null:   Receipt of social support at T3 does not predict functional status at T5.   

Reject H0; p < .05. 

As is evident from the results of the two MRAs – age, gait speed, physical 

activity, and social support received, at T3, predict the ability of the participants to 

perform IADL and BADL. Grip strength (when combining the measures of both men and 

women) did not prove significant in predicting ADL function.  However, as documented 

in Tables 16 and 17, the correlation between gender and grip strength is .717. Because 

there is a significant difference in mean grip strength between females and males, 

additional stepwise multiple regression analyses were performed to assess whether 

female grip strength, at T3, predicts IADL and BADL function at T5. The same analyses 

were performed for men. As demonstrated in Table 23, male grip strength at T3 predicts 
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male IADL function at T5. Grip strength accounts for 13.6% of the variance in the ability 

of male participants to perform IADL.  

Results of Male Grip Strength and IADL 

The adjusted R square = .136; F5, 74 = 3.49, p < .05 (using the stepwise method).  

Table 23 
Stepwise Multiple Regression Analysis – Male Grip Strength Predicts the Ability to 
Perform IADL at T5 
Model # Predictor Residuals Adjusted 

R Square 
Beta df F Sig 

1 Age 78 .136 -.272 5 3.493 .019 
Marital 
Status 

77 -.129 .230 

Education 76 -.077 .474 
Income 75 -.061 .571 
Grip 
Strength 

74 .290 .011 

 

Male Grip Strength at T3 & IADL Function at T5 

Male grip strength accounts for 13.6% of the variance in the ability of male 

participants to perform IADL.  

 Finally, an additional post-hoc S-MRA was performed to assess whether 

(perception of health) ratings of ‘Fair’ and ‘Poor’, at T3, predict IADL and BADL 

function at T5. As reported in the review of literature preceding this chapter, combined 

ratings of ‘Fair’ and ‘Poor’, on self-rated health measures, have been found to predict 

functional status in older adults. For this population ratings of ‘Fair’ and ‘Poor’, at T3, do 

not predict IADL or BADL function at T5.  
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CHAPTER 5 

DISCUSSION 

Functional status, as measured by IADL and BADL, are requisite to aging 

successfully in the home and community. Declines in these measures may lead to 

increased social and rehabilitative support, and potentially institutionalization.  An 

understanding of the factors associated with the age-related declines in functional status 

may lead to the development of more effective strategies to promote successful aging 

(Guralnik & Ferrucci, 2002). Two aims were presented to examine the relationship 

among measures of cognitive function, physical performance, psychological well-being, 

physical health, and social support, and the ability to perform instrumental activities of 

daily living (IADL) and basic activities of daily living (BADL). Two separate stepwise 

multiple regression analyses (S-MRAs), one for IADL and another for BADL, identified 

factors associated with functional status. The first analysis revealed that gait speed, 

physical activity, social support, and age were associated with the ability to perform 

IADL independently. The second analysis revealed a similar cluster of factors associated 

with the ability to perform BADL independently (e.g., physical activity, social support 

and age). In addition, calculation of zero order correlations revealed fair, but significant 

correlations (p<.01), between a majority of the predictors and ADL. Finally, differences 

between women and men in baseline status, for predictor and control variables, revealed 

significant differences in each gender’s ability to perform ADL independently at follow 

up [(T5) – 30 months post baseline (T3)]. As expected, participants experienced greater 
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difficulty performing IADL independently at T5 than BADL. Accordingly, each of these 

findings will serve as the basis for the discussion to follow.  

Factors Associated with Functional Status  

Two aims were presented, one for each type of ADL (IADL and BADL), to assess 

whether different clusters of predictors are associated with the subsets of functional status 

for this population of community-dwelling elders from East Little Havana. The same 

three predictors (age, physical activity, and social support) were associated with both 

subsets of functional status; that is, the ability to perform IADL and BADL. In addition, 

gait speed was also associated with the ability to perform IADL. Each of these will be 

discussed in turn. 

Gait Speed 

Self-selected gait speed has been shown to be a strong predictor of self-predicted 

physical function in both community-dwelling seniors and nursing-home residents 

(Cress, Schechtman, Mulrow, Fiatarone, Gerety, & Buchner, 1995) and is also a 

significant and independent predictor of performance-based physical function measures 

in community-dwelling older adults (Brach & Van Swearingen, 2002). Moreover, self-

selected gait speed was shown to be a strong predictor for developing future mobility 

disability in both Hispanic and non-Hispanic community-dwelling older adults (Guralnik 

et al., 2000), ADL function (Potter, Evans, & Duncan, 1995) and for future 

hospitalization (Studenski et al., 2003 & Cesari et al., 2005).   

 ‘Average gait speed’ will vary according to differences in age groups (Bohannon, 

1997 & Guralnik et al., 2000), gender (Tolea et al., 2010), and underlying characteristics 
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such as health status (Buchner et al., 1996, Guralnik et al., 2000, & Cesari et al., 2005). 

Usual gait speed for adults necessary for community ambulation is approximately 1.2 m/s 

(Lerner-Frankiel, Vargas, & Brown, 1986). Guralnik et al. (2000) classified gait speeds 

into four performance categories: low ≤ 0.43 m/s; medium 0.44-0.60 m/s and 0.61-0.77 

m/s; and, high ≥ 0.78 m/s. Of three components of physical activity (time to rise from a 

chair, tests of balance, and gait speed) gait speed best predicted the risk for disability. 

Relative risk for ADL disability were 6.2 and 2.0 in the low performance group and 

middle performance group respectively, compared with the high performance group. 

Cesari et al. (2005) attempted to define clinically relevant cutpoints for usual gait speed, 

and investigated their predictive value for health-related events in older adults. The 

authors selected a cutpoint of <1 m/s as high risk and ≥1 m/s as low risk. Participants in 

the high-risk group had a significantly higher risk of persistent lower extremity 

limitation, hospitalization, and death than those in the low-risk group. A prospective 

cohort of 467 persons aged 65 years or older from the Established Populations for the 

Epidemiological Study of the Elderly (EPESE) found that gait speed predicted 

hospitalization. Forty-one percent of slow walkers (gait speed < 0.60 m/s) were 

hospitalized at least once (Studenski et al., 2003). Mean gait speed for a cohort of 3035 

healthy mobile participants walking at their usual speed was found to be 0.95 m/s, yet no 

associations between self-reported difficulties with ADL, IADL, or other measures of 

physical function were found (Fitzpatrick et al., 2007). Gait speeds of less than 0.95 m/s 

may better predict risk for loss of functional status. McDermott et al. (2007) found that 
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participants with a gait speed of ≤0.79 m/s had significant rates of mobility loss during 

follow up, compared to individuals with a gait speed of 0.91 m/s or greater.  

 The mean gait speed of the Hispanic elders (mean age 79.9 years of age) 

participating in this current study was 0.60 m/s, which corresponds to the ‘medium’ 

classification by McDermott et al. (2007) & Guralnik et al. (2000), and is indicative of a 

risk for loss of functional status as evidenced by the aforementioned studies. These lower 

gait speeds are also associated with an increased risk for frailty and a fear of falling 

(Tiedemann, Sherrington, & Lord, 2005). Potter et al. (1995) noted that 72% of inpatients 

and outpatients from a geriatric unit who had gait speeds ranging from 0.35 to 0.55 m/s 

were more likely to be independent in ADL than those with lower gait speeds. However, 

they did not find a relationship between ADL and gait speed for patients with gait speed 

>0.55 m/s. The current analysis of East Little Havana seniors helped identify gait speed 

as a marker for functional status, without specifically demarcating risks groups according 

to tertiles or quartiles. Future analyses should quantify the range of gait speeds which 

predispose seniors in East Little Havana to loss of function. Moreover, it would be useful 

to understand which factors contribute to declines in gait speed.  

Tiedemann et al. (2005) investigated the relative contributions of a range of 

sensorimotor, balance, and psychological factors associated with gait speed in a large 

sample of older people. Their findings indicate that in community-dwelling people, self-

selected walking is influenced by lower limb strength, as might be expected, but also by 

balance, reaction time, vision, pain, and emotional well-being. Of note, for the elders of 

East Little Havana, the correlation between depression and gait speed was r = -.-.402 
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While the correlation between depression and self-rated health was r = .533 suggesting a 

fair to moderate relationship exists between these variables.  

Physical Activity 

Previous work suggests the importance of assessing walking because of its 

fundamental importance to most of our daily activities and to physical health (Masse et 

al., 1998 & Siegal, Brackbill, & Health, 1995). According to Taylor et al. (2004) walking 

is the most popular form of physical activity for all adults in England. The American 

College of Sports Medicine (ACSM)  released updated physical activity guidelines in 

2007. These guidelines outline exercise recommendations for healthy adults and older 

adults and are an update from the 1995 guidelines. Adults over age 65 should do 

moderately intense aerobic exercise 30 minutes a day, five days a week, or do vigorously 

intense aerobic exercise 20 minutes a day, three days a week (ACSM, 2007).  

The operationalization of physical activity takes on various forms. Some authors 

have described ‘inactivity’ as staying in bed for at least half a day and /or cutting down 

on usual activities due to illness, injury, or other problem in the past month (Gill, Allore, 

& Guo, 2003); others describe physical activity as spending two or more hours of 

physical activities in the past three days (Landi et al., 2007). A lack of physical activity is 

independently associated with an increased risk for functional status decline. Three 

studies (Mor et al., 1989; LaCroix, Guralnik, Berkman, Wallace, & Sattersfield, 1993; & 

Seeman et al., 1995) demonstrated that this correlation is present even for selected 

samples of active persons, and even if the statistical model corrected for pre-existing 

conditions. Conversely, increased physical activity has been shown to result in decreased 
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levels of disability. In these studies, physical activity was defined as: increased walking 

frequency (Clark, 1996); moderate and strenuous physical activity as compared to low 

physical activity (Seeman et al., 1995); high versus low physical activity (Burke et al., 

2001); physical activity greater than 3,250 kcal (Newman et al., 2003); often walks for 

exercise (Strawbridge, Cohen, Shema, & Kaplan, 1996); and high activity level (Menec, 

2003). For this population of community-dwelling Hispanic elders, physical activity, or 

the extent to which they walked in their neighborhood, helped to predict their ability to 

perform both IADL and BADL. The association was stronger for IADL than for BADL.  

The concept of walking for physical activity and individuals’ ability to move in their 

environment (outside of the home) can in itself serve as a marker for functional status.  

Walking purely for physical activity may not fully explain the number of blocks 

walked. In an urban setting, walking may also be due to the need to pursue daily activities 

such as getting to a bus stop, attend a religious affair, go to work, or participate in social 

activities (Newton, Cromwell, & Rogers, 2009). It is important to consider the 

physiological, psychological, and environmental factors that facilitate or impede walking 

in the community, and ascertain whether maintenance of gait speed and walking abilities 

offset declines in functional status. For instance, Corrigan and McBurney (2008) 

conducted a ROL to identify assessment tools currently in use to determine community 

ambulation status. Their objective was to assess the effectiveness of the evaluation tools 

when compared to known environmental dimensions that impact on ambulation in the 

community. The authors found limited data (eight articles), in their ROL, to inform health 
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professionals about the impact of the environment on community ambulation. No current 

mobility assessment tools were identified, from this review, which assessed all of the 

environmental demands that can impact upon the activity of community ambulation. 

From the tools reviewed, the most frequently evaluated environmental mobility 

dimensions were walking distance and time constraints. While the Parent Study 

previously investigated the relationship of built environment on perceived social support 

(Brown et al., 2009), no analyses to date have examined the role of built environment, in 

East Little Havana, on levels of physical activity (community locomotion). A study 

conducted by Krieger, Rabkin, Sharify, and Song (2009) found that the creation of 

walking groups, identification of improved walking routes, provision of information 

regarding potential walking options, and advocating for pedestrian safety increased the 

total number of minutes walked each day, by their subjects, from 65 minutes at baseline, 

to 109 minutes two years post intervention. Physical activity, walking in the community, 

is a complex construct that is influenced by a number of factors, including psychological 

well-being, physiology (e.g., strength, and balance), participation (e.g., going to work, 

bus stop, or church), structured interventions (e.g., walking groups), and neighborhood 

(built environment).  

Social Support Received 

Lack of participation in social activities (Anaby, Miller, Eng, Jarus, & Noreau, 

2009; Chaves, Camozzato, Eizirik,& Kaye, 2009; Rubio, Lazaro, & Sanchez-Sanchez, 

2009)) and social isolation has been associated with incident limitations in ADL (Moritz, 



135 

Kasl, & Berkman, 1995), while greater frequency of emotional support from social 

networks, particularly among those reporting low frequency of instrumental support, has 

a favorable impact on functional outcomes (Seeman et al., 1996). The measure of ‘social 

support received,’ for these East Little Havana seniors, was comprised of three domains – 

informational, emotional, and tangible (instrumental) support.  

Lower levels of social support received were associated with increased functional 

status in both IADL and BADL. For this population, receipt of instrumental support (help 

with ADL) may make the difference between individuals staying at home, from those 

who need imminent long-term care placement. Seeman et al. (1996) reported that low 

frequency of instrumental support received is associated with favorable functional 

outcomes. The challenge is to determine the temporal order of the relationship between 

functional status and instrumental support. For instance, low levels of instrumental 

support received may simply reflect increased well-being on the part of community-

dwelling seniors, and the lack of a perceived need for assistance. The receipt of 

instrumental support in itself may not be the causative factor of decline, but may instead 

reflect a buffering effect against further decline or institutionalization (Hays et al., 2001). 

A study examining social resources (social support structure measuring size of support 

network and frequency of contacts) as compared to social provisions (scale aimed at 

tapping the various functions of social support) by Randall, Martin, McDonald, and 

Proon (2010) found that higher levels of social resources significantly (p = 0.004) 

reduced the probability of nursing home placement.  This construct should be examined 

more closely to better understand its relationship with functional status.  
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Conversely, Bozo (2010), who investigated the relationship between ADL and 

social support satisfaction to illness status 10 years later, among 4870 married older 

adults, found that regardless of ADL level, compared with older adults with low family 

and friends support satisfaction, those with higher support satisfaction had greater illness 

10 years later. The authors posit that for some older adults who are sick, social support 

received allows disabled individuals to adopt a greater sick role, which is reinforced 

resulting in greater health problems being reported with greater support.  

Hispanic family members, friends, and spouses may consider it their duty to assist 

older adults with the completion of ADL. Striking a balance between providing necessary 

assistance, while at the same time encouraging independence may be difficult. In fact, a 

study by Weiss, Gonzalez, Kabeto, and Langa (2005), intended to assess the effect of 

Latino ethnicity on the receipt of informal care by disabled older individuals, found that 

there was a significant association between informal home care and ethnic group, with 

44.3% of Latinos receiving informal care, compared with 33.9% of African Americans, 

and 24.6% of non-Hispanic Whites. Latinos received 11.0 weekly hours of informal care, 

compared with 7.5 hours for non-Hispanic Whites, and 6.3 hours for African Americans.  

Social support received appears to have a mixed effect on functional status. While 

social support may buffer against institutionalization, it may also serve to perpetuate the 

inter-dependence between caregiver and the older adult, and inadvertently discourage 

older adults from independently performing their ADL. A key distinction is that 

increased social interactions, participation, and instrumental support given (rather than 

received) tend to be positively associated with functional status (Avlund et al., 2004a; 
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Avlund et al., 2004b; Hays et al., 1997; Lund, Juul, & Avlund, 2010; Unger, Johnson, & 

Marks, 1997;).  

For the East Little Havana seniors, social support received appears to have filled a 

void in their ability to maintain autonomy. When looking at IADL and BADL, the 

percentage of participants who completed tasks with assistance, with an assistive device, 

or both, was as follows: 1) use the telephone – 25%; 2) travel – 54%; 3) shop for 

groceries or clothes – 54%; 4) cook – 40%; 5) do light housework – 31%; 6) take 

medications – 24%; 7) manage finances – 47%; 8) eat – 13%; 9) dress – 24%; 10) groom 

– 22%; 11) walk – 29%; 12) transfer – 37%; 13) bathe – 47%; and 14) toilet- 29%.   

In the parent study, for each task, the participant was asked whether – “They can 

do it without help from a person or equipment?” If the answer was “No,” then each 

participant was asked – “Need a person?” – Followed by – “Need equipment?” Both 

questions (need a person and need equipment), were asked if the participant answered 

“No” to the original question of whether he/she could complete the task without help. A 

“No” response automatically resulted in a score of ‘1.’ The current scoring scheme does 

not differentiate between participants who adapted to a decline in function, from those 

who needed physical help to perform a task. This is especially relevant for the completion 

of BADL (e.g., using a rolling walker to transfer or ambulate, using a tub bench for 

bathing, or using a raised toilet seat for toileting). Future analyses should explore which 

activities were not performed independently as a result of using adaptive equipment, 

rather than needing physical help. 
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Age 

Finally, younger age was associated with the ability to perform IADL and BADL 

independently. A review of the literature (ROL) on predictors of successful aging found 

that the most consistent predictor of successful aging was being “young-old” (Depp et al., 

2006). This fact alerts researchers that the older one becomes the more susceptible one 

can be to declines in function.  

Factors Correlated with IADL and BADL 

A majority of the predictor variables identified in Chapter 2 (ROL), as being 

associated with functional status, and included in this analysis, had a fair to moderate 

relationship with IADL and BADL. Conversely, BMI was not significantly correlated 

with IADL or BADL. Due to the number of predictors in the correlation matrix, and the 

fair correlations, these findings are reviewed with caution. 

Seven of the eight predictor variables (cognition, gait speed, grip strength, 

physical activity, depressive symptoms, self-rated health, and social support received) 

were related (p<.01) to the ability of the East Little Havana seniors to perform IADL. Six 

of eight predictor variables (gait speed, grip strength, physical activity, depressive 

symptoms, self-rated health, and social support received) were also related [(p<.01) – 

except for grip strength (p<.05)] to the ability to perform BADL.  Cautiously interpreting 

these findings, correlation values for all predictor variables (except for BMI which was 

not significantly correlated to either IADL or BADL) were higher for IADL than for 

BADL. This may suggest that these factors better predict the ability to perform higher 

level activities. Moreover, participants appear to be better able to accommodate and adapt 
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to changes in cognition, physical performance, psychological well being, and physical 

health when performing basic activities, but are less able to do so when performing 

higher level ADL. This, in part, explains the hierarchical nature of IADL and BADL. The 

hierarchy of functional status will be discussed in more detail in the subsequent section. 

Cognition 

For the East Little Havana elders, cognitive function was related to IADL (r = 

.198; p<.01) but not with the ability to perform BADL (r = .013; p>.05). This finding is 

consistent with studies which attempt to elucidate the role of mental status and the ability 

to perform higher level ADL (Gauthier, Gelinas, & Gauthier 1997; Gure, Kabeto, 

Plassman, Piette, & Langa, 2010; Nadkarni, Levy-Cooperman, & Black, 2010; Njegovan 

et al., 2001; Peres et al., 2006; Royall, Palmer, Chiodo, & Polk, 2005). Certain activities 

such as managing finances, taking medications in the right dose and at the right time, 

shopping for clothes or groceries, cooking, and using the telephone require a higher order 

of cognitive function, while other activities such as feeding self, grooming, dressing self, 

and toileting are more automatic (Njegovan et al., 2001). 

Grip Strength  

In addition, the zero order correlation tables (for IADL and BADL; tables 19 and 

20 respectively) revealed a high correlation (r = .720; p<.01) between gender and grip 

strength. The mean grip strength for women at T3 was 27.5 kg compared to 51.8 kg for 

men. Since the S-MRAs did not account for gender differences, but instead calculated the 

relationship between predictors and functional status for all participants – separate post 

hoc S-MRAs were performed for males and females to assess whether grip strength 
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predicts the ability to perform IADL and BADL. A total of four S-MRAs were calculated 

including: 1) females/control variables/grip strength and the ability to perform IADL; 2) 

females/control variables/grip strength and the ability to perform BADL; 3) males/control 

variables/grip strength and the ability to perform IADL; and 4) males/control 

variables/grip strength and the ability to perform BADL. While three of the four analyses 

were not significant (female grip strength/IADL, female grip strength/BADL and male 

grip strength/BADL); male grip strength did account for 13.6% of the variance in the 

ability of male participants to perform IADL. Grip strength has been shown to be a valid 

measure of physical functional status (e.g., strong associations with mobility and 

instrumental activities of daily living) across multiple studies of community-dwelling 

participants (e.g., Femia, Zarit, & Johansson, 1997 & Judge, Schechtman, & Cress, 

1996).  

Two known studies investigated the relationship between grip strength and 

subsequent disability among Hispanic seniors. The data were derived from the Hispanic-

EPESE (H-EPESE), which is a longitudinal study on Mexican Americans who live in 

Texas, Arizona, Colorado, New Mexico, and California. The study by Snighet al. (2004), 

examined the association between hand grip strength and the incidence of ADL 

disability, over a seven year follow up period, in 2493 community-dwelling Mexican 

American seniors. Among non-disabled men at baseline, the hazard ratio of any new 

ADL limitation was 1.90 (95% CI 1.14-3.17) for those in the lowest quartile, when 

compared with men in the highest hand grip strength quartile; while for women, the 

hazard ratio was 2.28 (95% CI 1.59-3.27) for those in the lowest quartile, when compared 
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with women in the highest hand grip strength quartile. For their sample, hand grip 

strength at baseline predicted functional status for both women and men. Another study, 

also derived from a sub-sample of the H-EPESE, examined the relationship between 

frailty and health related quality of life (HRQOL). Frailty was measured using a modified 

version of an index created by Fried et al. (2001) which includes hand grip strength, 

exhaustion, physical activity, unintended weight loss, and walking speed. They found that 

being pre-frail or frail was significantly associated with lower scores on perceptions of 

general health, physical function, bodily pain, physical and emotional roles, mental 

health, vitality, and social function on the SF-36 HRQOL measure, when compared to 

those who were non-frail. For the East Little Havana seniors, weaker grip strength 

(especially for men), decreased physical activity, and slower gait speed may in 

combination serve as a marker for frailty, and a pre-disposition for functional status 

decline. Weight loss [one of the five domains of frailty as described by Fried et al. 

(2001)] should be analyzed to determine if it also predisposed the East Little Havana 

seniors to functional decline.  

As with gait speed, there is a considerable range in baseline grip strength across 

studies, according to age group, and in particular, gender. When measuring grip strength, 

investigators have established comparisons according to age groups (<60, 60-64, 65-69, 

>70, 70-74, & >75 yrs); by gender; by baseline average grip strength according to age 

group and gender; or according to tertiles or quartiles by gender (Forrest et al., 2005; 

Proctor et al., 2006; Rantanen et al., 1999; Shinkai et al., 2000). These averages are 

further confounded by potential differences in the characteristics of the populations 
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studied (e.g., baseline functional status), or by slight variations in age categories (e.g., 60-

70, as opposed to 60-64, and 65-70 yrs). At the present time, there are limited normative 

data to help guide appropriate ranges for at risk groups. For example, Kuh, Butterworth, 

Hardy, and Wadsworth (2005) examined 2984 adults, aged 54 year or older. Tertiles were 

created for men/women as follows: Top third (>52.8 kg/30.6 kg); middle third (43.6-52.7 

kg/24.7-30.5 kg) and bottom third (≤43.5 kg/≤24.6 kg). Forrest et al. (2005) assessed 321 

men from 51-84 years of age. The authors measured baseline grip strength and 

categorized mean force in kg according to age. For instance: <60 (years of age) = 45kg; 

60-64 = 39.5 kg; 65-69 = 38.2 kg; 70-74 = 36.5 kg; ≥75 = 32.6 kg. Wang et al. (2002) 

measured grip strength in 2581 men and women, aged 65 years or older at baseline. Four 

categories were established a priori for men/women respectively: (1) <25 kg/<15 kg; (2) 

25-30 kg/15-20 kg; (3) 30-40 kg/20-25 kg; and (4) >40 kg/> 25 kg. Future analyses 

intended to assess the relationship between grip strength and functional status should do 

so according to gender, quartiles/categories, and by type of ADL for this population of 

Hispanic seniors, living in East Little Havana. 

BMI 

As reported in Chapter 2, BMI has been associated with functional status, but the 

weight of the evidence is mixed, and appears to depend on two key factors. Observed 

declines in functional status are typically associated with either a change in BMI 

including: weight loss of 10% or greater (Fried et al., 2001 & Masel, Graham, Reistetter, 

Markides, & Ottenbacher, 2009), weight fluctuation (Chen et al., 2002), weight gain of 

20% or greater (Chen et al., 2002), and extreme BMI [very high or very low (Galanos, 
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Pieper, Cornoni-Huntley, Bales, & Fillenbaum, 1994)].  BMI for this population may not 

have been high or low enough to impact upon their overall functional status. Moreover, 

the S-MRA used for this analysis was not designed to assess change in BMI (over time), 

but rather assessed BMI at one point in time (T3). The lack of correlation between BMI 

and ADL, for these Hispanic elders, may in part be explained by a lack of ‘high or low’ 

BMI and the use of BMI as a continuous variable, at one point in time, rather than 

identifying a change in BMI over time. 

Self-Rated Health  

Although self-rated health, for this sample of East Little Havana seniors, was 

fairly correlated with the ability to perform IADL (r = -.234; p<.01) and BADL (r = -

.198; p<.01) the S-MRAs did not distinguish self-rated health as contributing to 

functional status. In two extensive reviews of the literature, investigating predictors/risk 

factors of successful aging, moderately strong relationships (significant in 50-75% of 

studies) between self-rated health and functional status included better self-rated health 

(Depp et al., 2006). Moreover, self-rating of health was independently associated with 

change in functional status over periods of one through six years, with an approximately 

2.5 times greater risk for declining in those with fair or poor self ratings, as compared to 

those with good self-ratings (Stuck et al., 1999). Based on this information, an additional 

post-hoc S-MRA was performed dividing all participants at T3 into two groups: those 

with ratings of ‘Excellent,’ ‘Very Good,’ & ‘Good’ from those with ratings of ‘Fair’ and 

‘Poor.’ At T3, 58% of participants rated their health as ‘Fair’ and ‘Poor.’ Nonetheless, the 

additional S-MRA did not reveal that self-rated health was significantly associated with 
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either subset of functional status (IADL or BADL). Interestingly, a significant shift 

occurred at T5 in the relative percentage of participants who rated their health as ‘Fair’ 

and ‘Poor’. The percentage of participants who rated their health as ‘Fair’ and ‘Poor’ 

decreased from 58% at T3, to only 16% at T5. This, in part, may explain why self-rated 

health was not associated with functional status at T5, or that some of the individuals 

with ‘Fair’ or ‘Poor’ self-reported ratings were no longer in the study. There might have 

been a stronger association between self-rated health at T3 and functional status, had 

functional status been measured at T3. This shift highlights the dynamic nature of 

perceived health and functional status. Such a dramatic shift, from T3 to T5, was not 

observed in any of the other predictor or control variables.  

Gender Differences in the Ability to Perform ADL 

  Females experienced greater difficulty in performing ADL than their male 

counterparts. In fact, with the exception of cooking, a higher relative percentage of males 

reported independence in 13 of 14 ADL. The relative percentage difference between 

males and females who performed an ADL task independently was especially 

pronounced for IADL.  For instance, 68% of men reported being able to travel out of 

walking distance independently, as compared to only 32% of women. Similarly, 67% of 

men reported being able to shop for groceries or clothes, as compared to only 26% of 

women. Arguably, these activities may be considered gender-biased for men, as older 

men of Hispanic origin may be more inclined to travel away from the home or manage 

finances. Yet, even for activities potentially considered ‘gender biased’ for women, such 

as cooking and doing housework, men surprisingly reported being more independent 
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(cleaning) or were within a few percentage points off from women (cooking – 61% of 

women; 58% of men). Again, with respect to BADL, a higher relative percentage of men 

reported performing these activities independently. With the exception of eating (84% of 

women; 89% of men) the percentage difference men reported being more independent 

than females ranged from 10% to 24%. Although self-report questionnaires are widely 

used in gerontology and other discipline-specific research, over-estimation of capabilities 

is acknowledged during data interpretation (Kruger & Dunning, 1999). 

  Gender differences in the ability to perform ADL have been widely investigated 

and reported in the literature. Consistent with the findings of this analysis, Murtagh and 

Hubert (2004) found that for their sample of 1348 older subjects, women were more 

likely to report limitations, use of assistance (social support received), and a greater 

degree of disability, particularly among IADL categories. Others have examined gender 

differences in functional ability by comparing self-reported function to observed 

performance of physical tasks. A study of 1458 men and women ages 71 yr and older 

from the New Haven Site of the Elderly (EPESE) included both self-report ADL 

disability and performance measures. Results from this study indicate that more women 

than men reported disability and functional limitations, and women had poorer 

performance scores for each task. Compared to similar performance items, self-reports of 

function were accurate for the majority of men and women. The authors concluded that 

overall performance explained all of the gender differences in ADL disability, and most 

of the difference in functional limitation (Merrill, Seeman, Kasl, & Berkman, 1997). As 

demonstrated in the results section of this report, women from East Little Havana fared 
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less well than their male counterparts on all of the predictor variables [e.g., slightly lower 

scores on the MMSE, slower gait speed, weaker grip strength (although expected), fewer 

average number of blocks walked, more depressive symptoms, higher relative BMI, 

lower self rated health, and more social support received]. Moreover, at T3, a much larger 

relative percentage of women (51%) were widowed compared to men (14%). Each of 

these factors, in aggregate, may contribute to stresses which ultimately impact upon 

women’s ability to perform ADL independently. A study conducted by Alvarado, 

Zunzunegui, Beland, and Bamvita (2008) on the life course (social and health conditions) 

linked to frailty in Latin American older men and women, found that the prevalence of 

frailty was significantly greater for women than for men. The authors posit that 

differential exposure and vulnerability to childhood hunger, poor health, poor socio-

economic conditions, little education, non-white-collar occupation, and insufficient 

income negatively impact women more so than it impacts men. Similarly, the East Little 

Havana women, on average, attained lower levels of education, had less income, were 

more likely to be widowed, and were slightly older than their male counterparts.  

  Additional studies highlight gender differences in the ability to perform ADL: 

older women are substantially more likely to experience functional impairment in 

mobility and personal self-care than men of the same age (Arber & Cooper, 1999); 

gender differences were found in disability incidence rates which indicate that although 

women outline men, they spend more time in a disabled state (Dunlop, Hughes, & 

Manheim, 1997); women were more likely to report limitations, use of assistance, and a 

greater degree of disability, particularly among IADL categories (Murtagh et al., 2004); 
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…patterns of evolution of disability differed according to gender (Barberger-Gateau et 

al., 2000); after carrying out a multiple logistic regression analysis that grouped by age 

and sex, we found that, significantly, age and sex modify the fact of being or not being 

independent. As people become older, the risk of dependence increases (OR = 1.10) and 

this risk is even higher in women’s case (OR = 2.48), (Millan-Calenti et al., 2010). The 

literature is consistent with respect to gender differences in the onset and severity of 

disability. Women, by and large, tend to experience greater declines in functional status 

than do men.  

Hierarchy of Functional Status Decline  

A preponderance of studies have examined functional status as the ability to 

perform ADL. As reported in Chapter 2 , ADL are measured using a variety of scales and 

constructs. ADL can be further divided into IADL and BADL. In 2001, the World Health 

Organization sought to establish consensus in the understanding of ADL by 

differentiating between IADL and BADL. The International Classification of 

Functioning, Disability, and Health (ICF, WHO 2001) emerged from this initiative.  

BADL are defined as those activities essential for an independent life, while carrying out 

IADL demands a higher level of personal autonomy. IADL refer to tasks that require 

enough cognitive capacity to make decisions, as well as increased interaction with the 

environment. Based upon these differences, deficits in IADL typically precede deficits in 

BADL (Judge et al., 1996).   

Correspondingly, findings from this population based sample of Hispanic elders 

corroborate the premise that independence in the ability to perform IADL deteriorates to 
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a greater extent, and precedes the inability to perform BADL. For this population, the 

relative percentage of individuals able to perform the seven IADL independently ranged 

from 40%-75%, as compared to 52%-86% for the seven BADL. On average, 59% of 

participants performed IADL independently compared to 70% who performed BADL 

independently. Several studies have explored and reported on the hierarchical nature of 

ADL. A study of 598 community-living seniors found that approximately 65% of 

participants were categorized as independent to carry out BADL, decreasing to 47% 

when referring to IADL (Millan-Calenti et al., 2010). The Canadian Study of Health and 

Aging I and II, comprised of 5874 community-dwelling persons aged 65 years and older, 

also found that a hierarchy of functional items existed (using the OARS functional items), 

with IADL being lost at higher cognitive scores than basic ADL items (Njegovan et al., 

2001). A study of 3751 community-dwelling seniors sought to verify that a hierarchical 

relationship exists between BADL, IADL, and mobility. The authors confirmed a gradual 

and on-going trend of increasing disability with time and age with IADL declining at a 

faster rate than BADL (Barberger-Gateau et al., 2000).  A study of 25,470 nationally 

representative household survey of individuals 18 years of age and older found that the 

ADL/IADL scale measuring need for help was hierarchical, uni-dimensional, and 

unbiased by age. The distinction between IADL and BADL was more useful than strictly 

BADL measures in identifying the need for help in the community (LaPlante, 2010).  

Notably, the inability to bathe (one of the seven BADL) appears to be one of the 

sentinel signs of decline as evidenced by 48% of participants reporting their inability to 

perform the task independently. This finding is supported by a study of 754 community-
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dwelling, non-disabled, persons aged 70 years or older, who were followed for a period 

of six years. Fifty-eight percent (58%) of the participants had at least one episode of 

bathing disability, and 34% had multiple episodes, with the duration of each episode 

averaging about six months. The onset of bathing disability increased the likelihood of 

developing disability in the other essential ADL (Gill, Guo, & Allore, 2006). It is 

important to consider the importance of bathing for older adults, its complexity, and 

variability in older person’s bathing preferences and responses to bathing disability 

(Ahluwalia, Gill, Baker, & Fried, 2009).  

The findings of this study add to the gerontology literature by identifying factors 

that contribute to the ability of Hispanic elders, from East Little Havana, to perform 

IADL and BADL independently. This investigation is one of a limited number of 

population based studies investigating functional status of Hispanic elders. These 

findings can be generalized to Hispanic elders of Cuban origin. For this population, 

varying levels of disability do not necessarily result in institutionalization. These are 

important findings as health care professionals and policy makers consider which 

interventions can maximize independence for older Hispanic adults. This study adds to a 

very limited body of research on older Hispanics as related to functional status. This 

study expands this knowledge by reporting on a subset of Hispanics who were not 

previously assessed on measures of functional status.  The existing literature reporting on 

functional status of older Hispanics has focused primarily on Mexican Americans.  

The ability to distinguish and assess rates of decline between IADL and BADL, 

and within ADL (e.g., bathing - BADL; shopping for groceries or clothes – IADL) will 
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facilitate the formulation of targeted interventions to help community-dwelling elders 

maintain their functional status for longer durations. With older adults projected to 

constitute 20% of the U.S. population by 2050 (and Hispanic seniors making up about 

one of four of those future seniors) it becomes clear that an understanding of which 

factors contribute to functional status has vital economic, political, and policy 

implications.  

Potential Challenges and Limitations 

The parent study did not collect data on functional status at baseline. Instead, 

functional status measures were first collected at 54 months (T5). This constraint did not 

permit this investigator to clearly assess which subjects were independent, dependent, or 

the degree of dependence individual subjects may have been experiencing at the onset of 

data collection. These constraints limit the extent to which one may attribute decline to 

specific variables, as the order of causation is in question. Does disability cause cognitive 

decline, or does cognitive decline result in disability? There is compelling evidence (as 

described in Chapter 2)  to indicate that factors such as declining cognitive function, 

decreased gait speed, diminished grip strength, decreased physical activity, high or low 

BMI, low self-rated health, and high levels of social support received result, over time, in 

declining levels of independence in the ability to perform ADL.  

From T3 to T5, a total of 52 participants were lost to follow up. The Parent Study 

keeps track of participants on an on-going basis. From T3 to T5, thirty participants 

expired, seven refused to participate further, six moved out of Miami, and nine cannot be 

accounted for. It is important to consider the potential impact participants who expired 
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might have had on the results. In the absence of this potentially older and sicker group of 

participants, the results regarding functional status may be biased. When considering 

those who expired, mean scores for predictors, such as self-rated health and depression, 

might have been lower. In addition, the regression analysis might have revealed a 

different combination of predictors in the ability to perform ADL. The overall percentage 

of participants reporting independence in ADL might also have been lower than currently 

reported. 

Future Data Analyses 

 Findings from these analyses raise additional questions for the pursuit of 

future investigations. For instance: 1) Is there a relationship between cognitive function 

and a hierarchical loss in the ability to perform specific IADL activities that require 

greater mental acuity (such as managing finances) as compared to tasks that require 

increased physical ability (such as the ability to do housework)? 2) Are there other 

physiologic, psychological, social, or environmental factors not addressed in the current 

study, which could improve the ability to predict declines in functional status? As 

reported by Peel et al. (2005), assessing mobility (where people move or travel – 

including frequency of movement and degree of independence) is an essential task 

performed by physical therapists, because physical therapy interventions are intended to 

directly or indirectly improve mobility. ADL (IADL and BADL) along with gait and 

wheelchair mobility are some measures used to assess mobility. These assessments 

describe what people are able to do at a given point in time. There is an evolving concept 

of mobility called ‘life-space’ which seeks to assess the broad spectrum of mobility 
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experienced by community-dwelling people. The ability to identify barriers to mobility 

within a person’s home, neighborhood, and beyond, particularly in the context of social 

support as older adults experience declining independence in ADL, can provide insight as 

to the relative contributions of social support and its impact on enabling participants to 

maintain, or even expand their ‘life-space.’3) Is there a relationship between IADL 

disability and morbidity? Numerous studies suggest a link between IADL disability and 

morbidity (Ganguli, Hiroko, Hodge, & Mulsant, 2002; Koyano et al., 1988; Keller & 

Potter, 1994; Noale et al., 2003; Millan-Calenti et al., 2010; Scott, Macera, Cornman, & 

Sharpe, 1997). 4) What is the hierarchy of functional status decline for each ADL activity 

and how does the pattern of decline compare to other studies? 4) What are the cutpoints 

in gait speed that predict functional status for this population of Hispanic elders? And are 

these cut points above what is considered to be adequate walking speed to successfully 

navigate in the community? 5) Is there a critical threshold of functional status decline 

wherein social support or home-care services can no longer compensate, and thereby 

result in subsequent institutionalization? 6) Are there gender differences in the factors 

which contribute to functional status in the East Little Havana elders? 7) A discriminant 

function analysis/Cronbach’s alpha of a summed ADL score could be conducted (BADL 

and IADL) to reveal which items within both scales measure similar constructs, and 

compare these findings to factor analyses conducted in the original English version of the 

scale. 
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  Each of these questions could provide additional insight on the needs of 

this population of older Hispanic adults so as to provide more effective interventions 

intended to maximize their independence and autonomy.  
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