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Abstract

The objective of this study was to use performance-based measurements to identify, in a
population of community-dwelling American Indians aged =55 years, the prevalence and
correlates of lower body functioning. Data were collected as part of a cross-sectional study of
disability with members of a tribe in the southeast. Lower body functioning was measured with the
Short Physical Performance Battery (SPPB) where higher scores reflect better functioning.
Independent variables included age, sex, marital status, educational attainment, current cigarette
smoking, physical activity, body mass index, hearing loss, vision loss, bone or joint trauma,
chronic pain syndrome, osteoporosis, medical comorbidity, and depressive symptomatology. The
total composite SPPB score was 8.80+ 3.4 and declined significantly with increasing age and was
negatively associated with unmarried status, physical inactivity, vision loss, bone or joint trauma,
and medical comorbidity after adjustment for all other factors in the model. Likewise, all
individual SPPB component scores declined significantly with increasing age, and were negatively
associated with physical inactivity and comorbidity. In addition, the balance test score was
significantly and negatively associated with unmarried status and vision loss; gait speed was
negatively related to unmarried status; and the chair stand test scores were negatively related to
body mass index, vision loss, bone or joint trauma, and chronic pain syndrome. In the clinical
setting, the SPPB can be an important screening tool for adverse health-related events. Further
studies are needed to investigate the determinants and sequelae of physical dysfunction in this
population.
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Introduction

The aging process and functioning in American Indians is poorly understood although over
4.2 million American Indians live in the U.S.1 and 1,319,000 will be aged = 55 years old by
2020.2 The scant and relatively dated data on older American Indian adults suggests that
disability rates in this population rank among the highest of any U.S. racial group, far
exceeding those of their White counter parts. Using the 2000 Census data, the prevalence of
a functional limitation, mobility disability, and self-care disability among persons aged = 55
years was 36%, 21%, and 12% among American Indians versus 25%, 17%, and 9% among
Whites.3 A second study examining the 2000 Census data revealed that differences were
even more striking among those aged = 65 years, with 58% among American Indians versus
42% among all other racial groups reporting a disability.*

To date, studies regarding physical functioning in American Indian populations have only
used self-reported measures, which may be strongly influenced by social and cultural
factors.>7 To address this concern, the primary objective of this study was to use
performance-based measurements to examine the prevalence and correlates of poor lower
body physical functioning in a population of community-dwelling American Indian elders.

Methods

Data Source

Data for this research were collected as part of the Native Elder Care Study, a cross-sectional
study of community-dwelling members of an American Indian tribe via in-person
assessments.8 The participating tribe is a federally-recognized tribe in a rural Southeast
region of the U.S. The study gathered in-depth information via interviewer-administered
surveys on lower body functioning, disability, personal assistance needs, mental and
physical health conditions, psychosocial resources, and use of health care and supportive
services. All hired interviewers received 8 hours of training, including human subject
protection certification, survey administration, and safety. Lower body functioning, the
outcome of interest for the analyses, was measured by the Short Physical Performance
Battery (SPPB). For the administration of the SPPB, the study's principal investigator and
research coordinator received in-person training by the developer of the SPPB protocol. The
principal investigator and research coordinator then trained the interviewers supported by a
self-produced video demonstrating the administration of the battery to 6 fictitious
participants with varying abilities. Interviewers were retrained every 3 months on the SPPB
protocol.

Data were collected between July 2006 and August 2008. To be included in the study,
participants had to be an enrolled tribal member, aged = 55 years, non-institutionalized,
cognitively intact, and reside in the tribe's service area. A lower age criterion was used
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because research suggests that health declines with age more rapidly in American Indians
than in other racial groups, and that chronic disease burden is continuing to increase in
American Indians.? In addition, many American Indian communities, including the tribe
participating in this study, consider elders as those aged = 55 years.

Figure 1 shows participant enrollment for the Native Elder Care Study. The tribal enrollment
records indicated that there were 1,430 potentially eligible adults based on age and
residential location. From this list, a random sample of 680 adults was drawn, stratified by
three age groups: 55-64, 65-74, and =75 years. Potentially eligible persons were invited to
participate via a telephone call or a home visit by an interviewer. Forty-seven adults could
not be located, 78 declined participation, and 50 were determined to be ineligible (3 living
outside of service area, 14 in a nursing home, 19 were deceased, 14 who did not pass the
dementia screen®). The remaining 505 participants received comprehensive, in-person
assessments; all assessments were conducted by trained interviewers and lasted between 60
to 90 minutes. The majority of interviews were conducted in the participant's home (87%)
and the remaining performed in a tribal building. Propensity to decline participation
increased with age, although this was not significant, and men were more likely to decline
than women (p< 0.001).

The tribe's Institutional Review Board, Tribal Council, Tribal Elder Council, and West
Virginia University Institutional Review Board approved the project. All study participants
provided informed consent and received a $20 gift card for completing the interview.

Dependent Variables—The SPPB is an important measure of functioning as it has been
shown to predict falls, 11 disability,12 13 nursing home admission,12 and mortality.12: 14 The
SPPB measures lower body functioning with three tasks: hierarchical test of standing
balance, four meter walk, and chair stands.12 Scores on all three tests range from 0 to 4, with
higher scores indicative of better test performance, which summed generates a SPPB total
score ranging from 0 to 12. To assess standing balance, each participant attempted 3
increasingly difficult positions without the assistance of devices. Participants were first
tested standing with feet side by side, then in a semi-tandem position with the heel of one
foot beside the big toe of the other foot, and last, in a tandem position with the heel of one
foot directly in front of the toe of the other foot. Participants were asked to hold each
position for 10 seconds. Each balance test was scored and summed to generate a total
balance score.

For the 4-meter walk, a walking course was measured and marked with masking tape. If the
participants felt they could complete the walk safely, they were asked to walk the course at
their usual pace past the end of the course. If needed, participants were permitted to use a
cane or other walking aid. If the participant was unable to perform the walk, they were given
a score of 0 and progressively higher scores for faster completion of the course.

The chair stand test assessed whether the participant could stand up from a chair without the
assistance of arms. If the participant could safely stand from the chair, they were then asked
to stand up from the chair 5 times as quickly as possible without the use of arms.
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Progressively higher scores were assigned based on the speed in which the 5 chair stands
were completed; participants who could not complete 5 chair stands or completed the stands
in > 60 seconds received a score of 0.

SPPB validity and reliability have been established with large community-based
geographically and racially diverse samples of older adults.12: 13 In this study, interviewer
training testing for measurement of inter-rater reliability on the SPPB showed an intra-class
correlation of 0.84 indicating between moderate to high reliability.

Independent Variables—Independent variables included demographic characteristics,
health-related behaviors, body mass index, medical history, and depressive symptomatology.
Demographic characteristics included age, sex, marital status, and educational attainment.
Age was measured in years. Marital status was coded to indicate whether the respondent was
married/had a life partner or other. Educational attainment was coded into three categories,
which were < 11 years, high school graduate/General Education Development, and some
college or greater.

Health-related behaviors included self-report of current cigarette smoking status (current
smoker vs. not a current smoker) and self-report of engagement in non-occupational related
physical activity during the previous month (yes or no). Body mass index was calculated as
weight in kilograms divided by height in meters squared and analyzed as a continuous
variable. Anthropometric indices were measured by interviewers at the time of assessment.

Medical history was measured using self-reported physician diagnosis.16: 17 For the
purposes of analyses, specific health conditions were collapsed into 6 categories: (1)
Hearing loss; (2) vision loss; (3) bone or joint trauma, defined as history of broken bone,
joint replacement, joint fusion, and/or amputation; (4) chronic pain syndrome, defined as
back pain, arthritis, and/or a chronic pain syndrome; (5) osteoporosis; and (6) medical
comorbidity, defined as total number of chronic medical conditions including heart disease,
stroke, angina, congestive heart failure, heart attack, lung disease, Parkinson's disease,
cancer, diabetes, high blood pressure, kidney disease, and liver disease, ranging from 0 to
12. Hearing loss, vision loss, bone or joint trauma, chronic pain syndrome, and osteoporosis
were all coded as binary variables (diagnosed vs. not diagnosed by a physician). Medical
comorbidity was also coded as a binary variable with = 2 conditions versus 0 or 1 condition.

Depressive symptomatology was assessed using the Center for Epidemiologic Studies
Depression Scale (CES-D), a multidimensional screening instrument for mood disorders and
acute depressive symptoms experienced over a 7-day period.18 The CES-D is a widely used
instrument and has been validated with older American Indians.19 Scores were analyzed as a
binary variable using the standard cut-off of 16 reflecting a clinically significant level of
psychological distress.18

Statistical Analyses

Descriptive statistics were used to examine sample characteristics and scores on the SPPB.
Independent t and chi square tests were used to assess potential differences in mean SPPB
scores by the independent variables and to evaluate potential differences in those with versus
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without missing data. Analysis of variance was performed to compare sex-adjusted SPPB
scores among the age groups. Multiple ordinary least squares regression was used to identify
significant independent correlates of the overall SPPB score. Multiple ordinal logistic
regression was used to investigate the correlates of the individual SPPB component (balance,
gait, and chair stand tests) scores. A p value of < 0.05 was used to determine statistical
significance. The variance inflation factor was estimated to assess multi-collinearity among
the independent variables; based on this analysis, no multi-collinearity was detected. One
hundred and seventy-seven participants who lacked complete data on the SPPB or on the
independent variables of interest were excluded from the analyses, resulting in a final
analytic sample of 328 (see Figure 1). Those who had missing data on the SPPB did not
differ significantly with respect to age and sex from those with complete SPPB data. Those
who had missing data on the SPPB and/or the independent variables were more likely to
have lower educational levels (p< 0.05), hearing loss (p< 0.001), and bone or joint trauma
(o< 0.01). All analyses used SAS software package version 9.1 (SAS Institute, Inc., Cary,
NC).

The Table gives the characteristics of the study population and mean SPPB scores by the
independent variables. Mean SPPB composite scores were lower as the age groups
increased. The mean SPPB was significantly lower among participants who were female,
unmarried, with lower educational levels, nonsmokers, and physically inactive. SPPB scores
also averaged significantly lower in those who had hearing loss, vision loss, bone or joint
trauma, chronic pain syndrome, osteoporosis, = 2 medical comorbidities, and CES-D scores
>16.

The data indicated that 51.8% of the sample had SPPB scores of 9 or less, with an average
SPPB score of 8.8 + 3.4 (data not shown), suggesting relatively poor physical functioning in
this population.20 Figure 2 presents the sex-adjusted mean total SPPB composite score and
balance, gait speed, and chair stand test scores stratified according to age group. Mean
composite SPPB score declined significantly with increasing age (P=.001). Scores for each
the separate components of the SPPB likewise decreased significantly with rising age (all
<.001).

Results from the multiple ordinary least squares regression showed that total composite
SPPB score declined significantly with increasing age (2= .001) and was significantly and
negatively associated with unmarried status (P = .004), physical inactivity (P=.001), vision
loss (P=.049), bone or joint trauma (£ =.02), and medical comorbidity (£ =.005) after
adjustment for all other factors in the model.

Results from the multiple ordinal logistic regressions identified correlates of the individual
tests that make up the SPPB. The balance test score declined significantly with increasing
age (P=.001), and was negatively associated with unmarried status (P = .01), physical
inactivity (P=.05), vision loss (£ =.04), and medical comorbidity (£=.01). The gait speed
test score declined significantly with increasing age (P < .001) and was negatively associated
with unmarried status (P =.006), physical inactivity (P=.01), and medical comorbidity (P
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=.001). Chair stand test score declined significantly with increasing age (P < .001) and was
negatively associated with physical inactivity (P=.01), BMI (P=.01), vision loss (P=.04),
bone or joint trauma (£ =.02), chronic pain syndrome (£ =.02), and medical comorbidity (#
=.047).

Discussion

The purpose of this study was to identify, in a population of community-dwelling older
American Indians, the prevalence and correlates of poor lower body functioning. The few
studies with older American Indians suggest relatively high rates of functional disability in
this population. However, findings of previous studies with American Indian elders have
been based on self-reported measures, and to date, investigations employing performance-
based measures are lacking. This is the first study to investigate functioning in American
Indian elders using objective performance measures.

Examining physical functioning using objective measures is particularly important with
American Indian populations given that several prevalent cultural constructs may affect the
validity of self-report data. For example, previous research has identified “harmony ethic,”’
“passive forbearance,”8 and “tolerated illness”® as cultural phenomena in American Indians.
Generally, these constructs reflect the values of autonomy, the ability to endure pain,
hardships, and frustration without external evidence of discomfort. As such, harmony ethic,
passive forbearance, and tolerated illness have been proposed as factors leading to the
significant under-reporting of functional difficulties.

Given that a SPPB score of < 9 is considered poor performance,2° these findings suggest that
the Native Elder Care Study participants had poor lower body functioning overall.
Comparing these findings to other published data is challenging for two reasons. First,
performance-based measures have not been previously reported on American Indians.
Second, the differing sampling approaches and inclusion criteria across studies makes is
difficult to compare the mean SPPB score on this sample to published results with other race
and ethnic populations.

The studies with older American Indians have identified correlates of self-reported activities
of daily living limitations including increased age, not being married, physical inactivity, and
comorbidity.3: 21-23 Significant correlates of poor lower body functioning identified here are
consistent with previous research with other race and ethnic groups that also used the SPPB,
including increased age,24-26 chronic disease, 1> 24 26 physical inactivity,2> bone trauma,24
increased body mass index,24 and pain.27: 28

Strengths of this study include the population-based design, relatively large and
representative study sample, and high participation rates. Additional strengths include the
objective measures of physical functioning and comprehensive assessment of potential
demographic, behavioral, and health-related correlates. There are several limitations to this
study that deserve acknowledgement. Perhaps the most important limitation is the cross-
sectional nature of the data, precluding determination of causal relationships. To date, there
are no studies that have examined functional disability among American Indians over time
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thus future research is needed to examine functional disability longitudinally to establish
causality. Second, the presence of chronic conditions was based on self-report, thus
potentially introducing bias. However, research has shown that there is generally good
agreement between self-report of diagnosis and physician diagnosis for older adults.29: 30
Other research has suggested that there is generally lower sensitivity of self-report versus
medical record data, which would tend to attenuate the observed associations.31: 32

Study participants were also restricted to community-dwelling persons aged = 55 years,
limiting generalizability to other age groups, those in an institution, or persons with
cognitive impairments. Participants were members of a single American Indian tribe.
Tremendous regional and tribal variation in health33 and disability* has been documented
among peoples known collectively as American Indians. Thus caution is warranted in
generalizing the results to other American Indian communities or populations.

Despite these limitations, this research contributes to the limited understanding of
functioning among aging American Indians. The SPPB has been determined to be an
important screening tool for adverse health-related events.34 Studies that help identify
modifiable factors amenable to interventions designed to improve function can have
implications for clinical and public health practice. The use of the SPPB in the clinical
setting can inform referrals to community-based programs designed to strengthen the lower
body and improve balance. For instance, lower body functioning is a strong predictor of
falls1! and data suggest that American Indians have a disproportionate risk compared to
other race and ethnic groups. Analyses of the 2006 Behavioral Risk Factor Surveillance
System found that 28% of American Indians reported at least one fall during the preceding
three months compared to 13% of Asians and Pacific Islanders and African Americans, 17%
of Hispanics, and 16% of Whites.3® It is important that clinicians have information about
variations in fall rates and risk factors for the full range of race and ethnicities of their
patients. In response to the findings from the Native Elder Care Study, the participating tribe
implemented a geriatrics clinic where patients receive a comprehensive assessment that is
used to guide treatment plans and to identify needed rehabilitative services as well as
community-based health promotion programs.

To develop appropriate responses to the growing demands on the long-term care system
among older American Indians, routine functional assessments can aid tribes, states, the
Indian Health Service, and the Centers for Medicare and Medicaid Services in identifying
and addressing both formal and informal care needs. Older American Indians are among the
fastest growing populations in the United States with an estimated 1,319,000 who will be
aged > 55 years by 2020.2 With relatively limited research examining the functional status of
older American Indians, further studies are needed to investigate the determinants and
sequelae of physical dysfunction and to inform clinical and public health intervention
efforts.
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Figure 1. Participant enrollment
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Figure 2. Sex-adjusted mean scores on the composite SPPB and the individual tests (n = 328)
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