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Abstract

Objectives: Cognitive decline and gait speed slowing are independent predictors of disability 

and mortality. While both factors increase in prevalence with advancing age, little is known about 

their combined patterns of change. The study goal was to identify joint trajectories of cognition 

and gait speed within an aging bi-ethnic cohort of Mexican Americans and European Americans.

Methods/Design: Participants included 182 Mexican Americans and 188 European Americans, 

ages 65 to 74, who were followed over a mean of 9.5 years. Cognition was assessed with 

the mini-mental state examination and gait speed was examined with a timed 10-ft walk. Joint 

trajectory classes of cognition and gait speed were identified with latent growth mixture modeling. 

Odd-ratios assessed predictors for trajectory classes.

Results: Three latent trajectory classes were identified: (a) relatively stable cognition and gait 

(termed stable cognition and gait class, 65.4%); (b) deteriorating cognition and gait (termed 

cognitive and physical vulnerability class, 22.2%); (c) stable cognition and deteriorating gait 
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(termed physical vulnerability class, 12.4%). The odds of classification in the cognitive and 

physical vulnerability class vs stable cognition and gait class was associated with Mexican 

American ethnicity (OR = 3.771, P = .016), age (OR = 1.186, P = .017), income (OR = 0.828, 

P = .029), education (OR = 0.703, P < .001), and diabetes (OR = 4.547, P = .010). The odds of 

classification in the physical vulnerability class was associated with female sex (OR = 6.481, P = 

.004) and body mass index (OR = 1.118, P = .025).

Conclusions: The trajectories of cognition and gait speed were generally parallel, suggesting 

the two domains may act synergistically to shape important health outcomes. Socioeconomic 

disparities and Mexican American ethnicity independently conferred risk for accelerated decline.
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1 | INTRODUCTION

The proportion of older adults in the population is accelerating with ethnic minorities, 

particularly Hispanics, growing at the fastest rates.1 With the emerging population shift, 

prevention of functional decline and disability across diverse ethnic subgroups has become 

a global health priority. Biological aging is associated with gradual decline across multiple 

physiological systems, conferring risk for disability.2 In particular, deterioration in physical 

and cognitive functioning are salient risk factors for disablement as they hinder navigation in 

both personal and social environments. Across indices of physical functioning, slowed gait 

speed is a highly sensitive predictor of adverse health outcomes including functional decline, 

institutionalization, and mortality.3–5 Even in the absence of disease, gait speed gradually 

decreases by 1% each year after age 65 with more rapid deceleration of approximately 

4% after age 80.5,6 In addition to slowed gait, cognitive impairment is an independent risk 

factor for poor quality of life, functional decline, and nursing home placement.7–9 Cognitive 

impairment increases in prevalence across the lifespan from approximately 4% in those ages 

65 to 69 years to more than 30% after age 85.10,11

While both cognition and gait speed decline with advancing age, the interdependent 

relationship between the two domains remains poorly defined.12 Numerous cross-sectional 

studies have reported an association between cognitive decline and gait speed slowing,12–

16 alluding to an overlapping etiological cause. Motoric cognitive risk syndrome, a 

classification defined by cognitive complaints and slowed gait speed, has been strongly 

associated with cognitive decline and incident dementia risk across numerous cohorts around 

the globe.17,18

Additional longitudinal studies have attempted to clarify the onset of gait speed slowing 

relative to the development of cognitive decline. To date, mixed findings have emerged with 

some studies identifying gait speed slowing as a predictor of incident cognitive decline and 

others identifying cognitive impairment as a risk factor for subsequent gait slowing.12,16,19–

21 The varied findings have been interpreted as support for bidirectional associations 

between gait slowing and cognitive decline.19,21 In contrast to baseline predictions, far 

less is known regarding how change in one domain may affect the rate of change in the 
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other domain. Health transitions in aging occur as a result of dynamic interactions between 

multiple health domains.22 Thus, declines in gait speed and cognition may iteratively affect 

one another, shaping important health-related outcomes.

Examination of combined cognition and gait speed trajectories further enables 

characterization of heterogeneity within the population. While biological aging consists of 

gradual declines across multiple systems, there is substantial variation in the relative onset 

and slope of these changes across individuals.22–24 Some individuals remain remarkably 

resilient to age-related declines and enjoy a high degree of functional independence. In 

contrast, others contend with numerous chronic medical conditions and become increasingly 

disabled. White et al. previously identified three distinct gait speed trajectories in older 

adults as characterized by mild, moderate, and fast decline.5 The groups represented 

27%, 51%, and 22% of the sample, respectively. Similarly, in a sample of older Mexican 

Americans, Downer et al. reported three trajectories of global cognitive change with 31% of 

the sample maintaining high cognition, 52% displaying mild decline, and 15% evidencing 

pronounced decline.25 As declines in gait speed and cognition may interact synergistically, 

concomitant examinations of both domains may yield meaningful information regarding the 

complexity of health-related changes related to these two domains.

The identification of distinct trajectories can also be leveraged to determine risk factors 

associated with accelerated decline. Interventions specifically designed to target chronic 

health conditions may attenuate the rate of decline in high risk sub-groups. Moreover, 

examination of joint cognition and gait speed trajectories may identify factors associated 

with well-established ethnic disparities in health outcomes.10,26 Hispanics of Mexican 

descent represent the fastest growing sector of the elderly population27 and will exert 

significant influence on the emerging healthcare landscape. As compared to non-Hispanic 

whites, Hispanics have higher rates of cognitive impairment and slower gait speed,10,28,29 

which have largely been attributed to disparities in socioeconomic status and medical 

comorbidities. Despite the ample literature documenting poorer health outcomes in Mexican 

Americans, research is lacking on the determinants of temporal trajectories of decline. With 

improved understanding of ethnic differences in multidomain health trajectories, a more 

comprehensive and tailored approach to alleviate health disparities may be developed.

The aim of the current study was to evaluate joint trajectories of cognition and gait 

speed in an aging, bi-ethnic cohort of older Mexican Americans and European Americans 

from the San Antonio Longitudinal Study of Aging (SALSA). We applied latent growth 

mixture modeling to explore heterogeneity in trajectories over the course of the average 

9.5-year follow-up period. In line with previous research, we hypothesized identification of 

distinct trajectory patterns within the sample.22–24 We further aimed to define how ethnicity, 

socioeconomic factors, and medical comorbidities influenced classification within trajectory 

classes. As compared to European Americans, Mexican Americans were anticipated to 

display increased vulnerability for accelerated cognitive and gait speed decline, attributable 

at least in part to ethnic disparities in socioeconomic factors and the prevalence of medical 

comorbidities.29

Gonzales et al. Page 3

Int J Geriatr Psychiatry. Author manuscript; available in PMC 2024 February 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



2 | MATERIALS AND METHODS

2.1 | Participants

Participants included 182 Mexican Americans and 188 European Americans, who 

participated in both the baseline examination and the first follow-up examination of 

SALSA. The SALSA sample is comprised of the oldest members (≥65 years) of the San 

Antonio Heart Study (SAHS) cohort,30 which was conducted in two waves: October 1979 

to November 1982 and October 1984 to October 1988. In SAHS, Mexican Americans 

and European Americans were randomly sampled from low- (Mexican American only), 

middle-, and high-income neighborhoods to maximize sociocultural diversity among the 

Mexican Americans. The two ethnic groups were classified using a standardized, validated 

algorithm.31 The SALSA baseline examination was completed between 1992 and 1996. 

Three follow-up examinations were conducted at eighteen-month intervals between 2000 

and 2005. Of the 749 participants who completed the baseline examination, 246 did not 

return to the first follow-up examination. Thirty-eight participants had missing MMSE 

and/or gait speed at the baseline visit and an additional 82 participants had missing MMSE 

and/or gait speed at the first follow-up examination. Finally, 13 participants were excluded 

due to missing covariates (Figure 1). Relative to the individuals from the entire SALSA 

cohort who were not included in the study, the study sample was younger, had higher 

incomes, education, and baseline MMSE and gait speed scores, and lower rates of diabetes 

and coronary artery disease (Table 1). The study was approved by the Institutional Review 

Board at The University of Texas Health Science Center at San Antonio, and all participants 

provided written informed consent prior to enrollment.

2.2 | Procedures

At the baseline and follow-up examinations, participants completed a comprehensive home-

based assessment within their residences and a performance-based assessment at a clinical 

research center. The assessments were administered in English or Spanish by trained 

bilingual research staff in alignment with participants’ language preferences. Approximately 

25% of the Mexican American participants completed the evaluations in Spanish.32

2.3 | Measures

2.3.1 | Sociodemographic factors—Sociodemographic factors including age, sex, 

years of formal education, and monthly household income were obtained from self-report. 

To alleviate participant discomfort in reporting specific incomes, monthly household income 

was categorized in fifteen classes as follows: (a). $0–49; (b). $50–99; (c). $100–149; (d). 

$150–199; (e). $200–299; (f). $300–399; (g). $400–499; (h). $500–749; (i). $750–999; (j). 

$1000–1249; (k). $1250–1499; (l). $1500–1999; (m). $2000–2499; (n). $2500–2999; (o). 

≥$3000.

2.3.2 | Cognitive function—Global cognition was assessed using English or 

Spanish versions of the Folstein Mini-Mental State Examination (MMSE).33 The 

MMSE is comprised 30 items, which assess orientation to time and place (10-points), 

attention (5-points), registration (3-points), recall (3-points), language (8-points), and 
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visuoconstructional abilities (1-point). The measure has been previously validated in 

Mexican Americans and European Americans.32,34,35

2.3.3 | Gait speed—Participants were instructed to walk at their usual pace over a 10-ft 

distance beginning from a standing position. Gait speed was calculated as distance in meters 

divided by time in seconds. The faster of two trials was used for analysis.

2.3.4 | Health and chronic medical conditions—Weight in kilograms and height in 

centimeters were obtained for calculation of body mass index (BMI). Diabetes mellitus 

was categorized based on the American Diabetes Association criteria (fasting blood 

glucose ≥126 mg/dL and/or currently taking glucose lowering medication).36 Hypertension 

was defined as systolic blood pressure ≥ 140 mmHg and/or diastolic blood pressure 

≥ 90 mmHg and/or current antihypertensive medication based on the sixth report of 

the joint national committee on prevention, detection, evaluation, and treatment of high 

blood pressure.37 Coronary artery disease (CAD) was classified based on the presence of 

ischemic electrocardiogram abnormalities and/or angina pectoris as measured by the Rose 

questionnaire.38,39

2.3.5 | Statistical analyses—Ethnic group differences in demographic and clinical 

factors were assessed with independent samples t-tests for continuous variables and the 

chi-squared statistic for categorical variables. Distinct classes associated with the joint 

trajectories of cognition and gait speed changes were identified using latent growth mixture 

modeling (LGMM).40 LGMM is an exploratory multivariable statistical technique, similar 

to cluster analysis, which enables identification of distinct latent classes associated with 

repeated measures of continuous outcomes while adjusting for covariates.41 As a part of the 

LGMM specification, odds ratios of the class membership associated with covariates are 

assessed by a multinomial logistic regression model. For the current study, the unobserved 

latent classes were determined based on heterogeneity of both means and within-subject 

variability for cognition and gait speed over repeated measures from baseline to Follow-

up 3. Age, sex, ethnicity, education, income, BMI, diabetes, hypertension, and CAD at 

baseline were included as predictors of class membership in a single multivariable model 

in the LGMM analysis. For exploratory analyses, interactions of ethnicity with income, 

education, and diabetes for class membership were conducted. The growth parameters 

estimated from LGMM were used to obtain the mean trajectory for each class, where 

the time covariates reflect time intervals between adjacent repeated measures. The optimal 

number of classes was determined based on the Bayesian Information Criterion (BIC).42 

Each participant’s joint trajectory class membership identified by LGMM analyses was 

characterized in terms of their propensity score for membership in each trajectory class (or 

the poster probabilities of class membership conditioned on the participant’s observed data 

and the LGMM estimates). The pseudoclass technique was used to obtain class estimates 

for each individual by drawing a random sample from a multinomial distribution with 

probabilities being the propensity scores of class membership. For example, in a model with 

two latent classes, propensity scores of 0.75 and 0.25 for a given individual suggest that 

he or she is likely to belong to the first class with a probability of 0.75 (75%) and to the 

second class with a probability of 0.25 (25%). These pseudoclasses can then be used to 
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derive unbiased estimates for each trajectory class including class-specific trajectory means. 

Specifically, the class-specific empirical means of MMSE and gait speed were obtained 

by first estimating the pseudoclass membership for each individual by drawing a random 

sample from a multinomial distribution. Finally, the means of MMSE and gait speed were 

calculated for each pseudoclass Additionally, logistic regression was employed to examine 

potential differences in mortality across the derived classes with adjustment for age, sex, 

ethnicity, education, income, BMI, diabetes, hypertension, and CAD at baseline.

3 | RESULTS

3.1 | Participant characteristics

Table 2 displays participant characteristics at baseline by ethnic group. As compared 

to European Americans, Mexican Americans were younger and had lower incomes and 

educational attainment, higher BMI, and increased prevalence of diabetes. There were 

no ethnic group differences in sex distribution or prevalence of CAD. The Mexican 

American group also had lower average MMSE scores and slower gait speed at the baseline 

examination.

3.2 | Joint trajectory classes for cognition and gait speed

A three-class solution was identified as the optimal model among models that converged. 

Constraints on growth parameters were imposed to achieve model convergence (reliable 

estimates of standard errors) of 3-class solutions. The best-fit three-class solution obtained 

the lowest BIC score, and the Lo-Mendal-Rubin likelihood ratio test was significant when 

compared to models of two-class solutions (P < .001). The first trajectory class, comprising 

65.4% of the sample, displayed relatively stable cognition and gait speed over time and 

was labeled as the stable cognition and gait class. The second trajectory class, comprising 

22.2% of the sample, demonstrated deteriorating cognition and gait speed over time and was 

labeled as the cognitive and physical vulnerability class. The third trajectory class included 

12.4% of the sample and was characterized by stable cognition and deteriorating gait speed 

over time. This trajectory was labeled as the physical vulnerability class.

The empirical mean trajectories of global cognition and gait speed for each class are 

displayed in Table 3 and Figure 2. Participants in the cognitive and physical vulnerability 

class compared with those in the stable cognition and gait class had a lower mean MMSE 

score (−5 points) and slower gait speed (−0.19 m/sec) at baseline and demonstrated 

accelerated decline in cognition and gait speed over an average of the 9.5-year study 

interval. Participants in the physical vulnerability class had similar mean MMSE scores 

(28.11 vs 28.12), but slower mean baseline gait speed (−0.16 m/sec) at baseline with more 

rapid gait slowing over the study follow-up period.

3.3 | Participant characteristics of joint cognition and gait speed trajectory classes

As seen in Table 4, the odds of classification within the cognitive and physical vulnerability 

class as opposed to the stable cognition, and gait class were significantly associated with 

Mexican American ethnicity, older age, lower educational attainment, reduced income, and 

diabetes. In contrast, the odds of classification within the physical vulnerability class vs the 
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stable cognition, and gait class were significantly associated with female sex and higher 

BMI.

In exploratory analyses, there were no statistically significant interactions between ethnicity 

with income, education, and diabetes for class membership (all P > .05).

3.4 | Mortality outcomes of joint cognition and gait speed trajectory classes

Logistic regression adjusted for covariates indicated significant differences in mortality 

across the three classes throughout the study period (chi-square = 13.283, P = .0013). 

Relative to the stable cognition and gait class, the physical vulnerability class had a 7-fold 

increased risk of mortality (odds ratio = 7.249 [95% CI: 2.23–23.58]). The cognitive and 

physical vulnerability class had an approximate 5-fold increased risk of mortality relative to 

the successful aging class (odds ratio = 5.08 [95% CI: 1.45–17.75]).

4 | DISCUSSION

In a community-based sample of Mexican American and European American older adults, 

three distinct joint cognitive and gait speed trajectory classes were identified. The majority 

of the sample (64.5%) maintained relatively stable cognition and gait speed across the mean 

9.5-year follow-up interval and were labeled the stable cognition and gait class. In contrast, 

22.2% of the sample demonstrated pronounced deterioration in both health domains and 

were labeled the cognitive and physical vulnerability class. Finally, a sizable minority of 

the sample (12.4%) evidenced decline in gait speed while maintaining relatively stable 

cognition and were labeled the physical vulnerability class. While there was significant 

heterogeneity in the rate of change across the sample, distinct factors predicted more rapid 

deterioration. Specifically, socioeconomic factors including lower education and income 

were associated with a progressive declining course. Moreover, even after adjustment for 

socioeconomic factors and chronic medical conditions, Mexican Americans were almost 

four times more likely than European Americans to be classified in the joint cognitive 

and physical vulnerability class. Categorization in the the joint cognitive and gait speed 

trajectory classes was highly clinically meaningful. Across the 9.5-year study follow-up 

period, individuals classified in the cognitive and physical vulnerability class or physical 

vulnerability class had a five-to seven-fold increased risk of mortality relative to the stable 

cognition and gait class.

For most of the sample, temporal changes in cognition and gait speed were parallel — 

characterized by joint stability or decline over time. These results are consistent with 

cross-sectional investigations demonstrating strong associations between gait speed and 

cognition.12–16 Additionally, longitudinal studies have provided support for bidirectional 

associations between the two health domains.19,21 Several shared mechanisms may account 

for the observed interdependent relationship. Chronic small vessel ischemic disease is a 

risk factor for both cognitive decline and gait slowing.43–45 White matter pathology may 

contribute to declines in both domains through disconnection of cortical regions integral to 

both cognition and gait coordination.46–48 Abnormal amyloid beta and tau deposition, the 

hallmarks of Alzheimer’s disease, predict progressive cognitive decline and gait slowing.49–

52 Abnormal protein deposition propagates neurodegeneration and synaptic loss, which 
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may induce dysfunction in brain regions governing cognition and gait.53 Beyond cerebral 

pathology, systemic changes in hormonal regulation and cardiovascular functioning have 

been associated with deterioration in cognition and gait speed.54 It is important to note 

that while the majority of the sample demonstrated similar slopes across health domains, 

there was a subgroup that evidenced declines in gait speed, while maintaining relatively 

stable global cognition. The results highlight the importance of evaluating interindividual 

variations in temporal health changes that may not be captured by cross-sectional studies or 

average population trends.24

Another important finding that emerged from the study was the pervasive impact of baseline 

cognition and gait speed on interval change over time. Specifically, the cognitive and 

physical vulnerability class displayed poorer global cognition and slower gait speed at the 

baseline examination followed by an accelerated deteriorating course across the average 9.5-

year study interval. Modeling of longitudinal outcomes captured the baseline performance 

within the trajectory, indicating steeper rates of decline over and above the low starting 

point. Similar to our findings, White et al. reported strong associations between baseline gait 

speed and trajectories of gait speed decline in the Health, Aging, and Body Composition 

Study.5 The results are clinically relevant as they suggest that participants presenting with 

poorer performance at baseline may have already begun on a progressive downward course. 

Alternatively, underlying and unmeasured factors may be contributing to both lower baseline 

scores and rate of decline.55 Nonetheless, the results suggest preventive efforts should 

ideally target young and middle-aged adults as declining trajectories may initiate or be 

caused by influences experienced prior to late life.

Within our sample, lower educational attainment and income were independently related 

to increased risk of classification within the cognitive and physical vulnerability class. The 

results highlight the enduring impact of disparity on cognitive and physical health outcomes 

across the lifespan. Consistent with our findings, socioeconomic inequalities including 

unstable housing, poor nutrition, and reduced access to health care have been found to 

contribute to health disparities in old age.56,57 Importantly, Mexican Americans were almost 

four times more likely than European Americans to be classified in the joint cognitive 

and physical vulnerability class even after adjustment for educational attainment, income, 

and chronic medical conditions. Akin to our results, Black et al. reported that Hispanic 

Americans were three times more likely to experience cognitive decline than non-Hispanic 

whites after adjusting for socioeconomic factors.10 Many Mexican Americans contend with 

higher levels of perceived discrimination, which has been associated with elevated stress 

levels and adverse health outcomes.58 Over the lifespan, repeated exposure to discrimination 

and related stressors may cumulatively contribute to progressive cognitive and physical 

decline, increasing vulnerability for disability.26 Health disparities also contribute to 

differential prevalence of chronic diseases. In our sample, type 2 diabetes was significantly 

elevated in the Mexican American (23%) group as compared to the European American 

(7%) group. As displayed in Table 3, diabetes was associated with a 4.5-fold increase of 

classification within the cognitive and physical vulnerability class after adjustment for other 

covariates. Similar to our findings, diabetes has been associated with accelerated cognitive 

and physical decline in other studies,59,60 which may be attributable to ischemic white 

matter damage.46,61
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A distinguishing feature of the physical vulnerability class relative to the other trajectory 

classes was the reduced concordance between changes in cognition and gait speed over 

time. While the central nervous system plays an important role in gait coordination, several 

other physiological parameters have been linked to slower gait speed including loss of 

bone density, lower muscle mass, degenerative joint disease, and orthopedic injury.62 In 

our sample, female gender and higher BMI were risk factors for categorization within the 

physical vulnerability class. Prior investigations have reported sex differences in several 

gait parameters.63,64 Declining estrogen levels contribute to bone loss,65 which may be one 

mechanism placing women at higher risk for physical decline. Elevated BMI has also been 

associated with more rapid gait slowing in longitudinal studies.66,67 Elevated BMI may be 

related to a sedentary lifestyle, contributing to physical deconditioning, loss of muscle mass, 

and lower aerobic capacity.66,68 Excess body weight also places strain on muscles and joints, 

which may further hinder movement and slow gait speed.66

The results of the present study must be interpreted in the context of the limitations. 

First, cognitive outcomes were only assessed with the MMSE. While the MMSE is one 

of the most frequently used cognitive measures in both clinical and research settings, it is 

susceptible to ceiling effects that limit sensitivity.69 To help mitigate this factor, the MMSE 

was scored only using serial sevens rather than WORLD backwards as our previous research 

has demonstrated that this approach increases within group variability and maximizes 

sensitivity.35 Further research is needed examining joint cognitive and gait speed trajectories 

with specific cognitive domains as prior studies have demonstrated specific associations 

with executive function, processing speed, and memory.14–16,19–21,70 It is also important to 

note that participants were lost to follow-up due to mortality and other causes of attrition 

across the follow-up period. Due to survival biases, our study may have underestimated 

the magnitude of cognitive and physical decline in the sample. Finally, our sample was 

comprised of Mexican Americans and European Americans residing in South Texas studied 

between the years of 1992 and 2005. Thus, our results may not fully generalize to other 

geographic regions and time periods. Within San Antonio, the proportion of individuals of 

Hispanic ethnicity increased by 24.9% from 2000 to 2010, the proportion of individuals with 

less than a high school degree only marginally changed from 2000 to 2017 (25% vs 18%), 

and median income growth was amongst the slowest in the state of Texas with 18.6% of 

the population living in poverty from 2014 to 2018 (US Census Bureau). Thus, studies on 

ethnic and socioeconomic disparities and their impact on health remain highly relevant to the 

region.

In summary, Mexican American and European American older adults displayed substantial 

heterogeneity in joint cognitive and gait speed trajectories across the 9.5-year study interval. 

Individuals with lower scores at the baseline examination evidenced increased likelihood 

of a progressive declining course, underscoring the importance of initiating interventions in 

early and mid-life. Exploration of distinct multidomain health trajectories further enabled 

identification of high-risk subgroups. Within our sample, lower educational attainment, 

reduced income, and Mexican American ethnicity independently conferred vulnerability for 

accelerated cognitive and gait speed decline. The pervasive impact of socioeconomic status 

and ethnicity for shaping multidomain health trajectories highlights the need for tailored 
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approaches to alleviate health disparities and preserve functional independence across the 

lifespan.
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Key Points

• In a community-based sample of Mexican American and European American 

older adults, three distinct joint cognitive and gait speed trajectory classes 

were identified.

• Mexican American ethnicity, older age, lower educational attainment, reduced 

income, and diabetes were associated with accelerated cognition and gait 

speed decline.

• Female sex and higher body mass index were associated with more rapid gait 

speed slowing in the context of relatively stable global cognition.
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FIGURE 1. 
Chart of the included participants relative to the total San Antonio longitudinal study of 

aging (SALSA) cohort
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FIGURE 2. 
Latent growth mixture modeling results for identification of joint trajectory cognition and 

gait speed classes. The pseudoclass technique was used to obtain class estimates for each 

individual with adjustment for age, sex, ethnicity, income category, education, body mass 

index, diabetes, hypertension, and coronary artery disease
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TABLE 1

Demographic and clinical characteristics of the included participants relative to the entire San Antonio 

longitudinal study of aging sample

Included sample (n = 370) Excluded sample (n = 379) P-value

Age, years 69.28 ± 3.25 70.23 ± 3.48 <.001*

Sex (M:F) 220:150 212:167 .329

Income category 12.21 ± 2.83 10.96 ± 3.13 <.001*

Education, years 11.87 ± 3.91 10.19 ± 4.72 <.001*

Ethnicity (Mexican American:European American) 182:188 175:204 .065

Body mass index, kg/m2 28.28 ± 4.90 28.47 ± 5.61 .620

Diabetes, (%) 16.80 31.00 <.001*

Hypertension, (%) 47.84 53.89 .099

Coronary artery disease (%) 17.84 24.01 .037*

MMSE total score 27.03 ± 2.76 25.03 ± 4.13 <.001*

Gait speed, m/sec 0.92 ± 0.20 0.79 ± 400.28 <.001*

Note: Group differences were analyzed using independent t-tests for continuous measures and the chi-squared statistic for categorical measures. 
All values represent mean ± SD unless otherwise noted. Income Category: 11 = monthly household income of $1250–1499 and 13 = monthly 
household income of $2000 to $2499.

Abbreviation: MMSE, mini-mental status examination.
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TABLE 2

Demographic and clinical characteristics of Mexican American and European American groups at baseline (N 

= 370)

Mexican American (n = 182) European American (n = 188) P-value

Age, years 68.67 ± 2.92 69.86 ± 3.44 <.001*

Sex (M:F) 73:109 77:111 .868

Income category 11.15 ± 3.17 13.24 ± 1.99 <.001*

Education, years 10.16 ± 4.36 13.53 ± 2.49 <.001*

Body mass index, kg/m2 29.19 ± 4.79 27.40 ± 4.85 <.001*

Diabetes, (%) 23.08 7.45 <.001*

Hypertension, (%) 44.5 0 51.1 0 .20

Coronary artery disease (%) 15.38 20.21 .225

MMSE total score 25.91 ± 3.15 28.11 ± 1.75 <.001*

Gait speed, m/sec 0.88 ± 0.20 0.95 ± 40.19 <.001*

Note: Group differences were analyzed using independent t-tests for continuous measures and the chi-squared statistic for categorical measures. 
All values represent mean ± SD unless otherwise noted. Income Category: 11 = monthly household income of $1250–1499 and 13 = monthly 
household income of $2000 to $2499.

Abbreviation: MMSE, mini-mental status examination.
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TABLE 3

Average mini-mental state examination (MMSE) and gait speed performance across the three joint trajectory 

classes at baseline and follow-up 3

Stable cognition and gait class 
(64.5%)

Physical and cognitive 
vulnerability class (22.2%)

Physical vulnerability class 
(12.4%)

MMSE, baseline 28.13 ± 1.51 23.23 ± 2.72 28.11 ± 1.61

MMSE, follow-up 3 27.27 ± 2.14 21.24 ± 3.97 27.21 ± 2.65

Gait speed (m/sec), baseline 0.98 ± 0.18 0.79 ± 0.17 0.82 ± 0.19

Gait speed (m/sec), follow-up 
3

0.96 ± 0.18 0.57 ± 0.36 0.44 ± 0.32
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TABLE 4

Odds ratios of participant characteristics associated with the cognitive and physical vulnerability class and 

physical vulnerability class relative to the stable cognition and gait class

Cognitive and physical vulnerability odds ratio (P-value) Physical vulnerability odds ratio (P-value)

Age, years 1.186* (.017) 1.028 (.680)

Female sex 2.237 (.128) 6.481 (.004)

Mexican American ethnicity 3.771 (.016) 0.338(.068)

Income category 0.828 (.029) 0.913 (.373)

Education, years 0.703 (<.001) 1.035 (.772)

Body mass index, kg/m2 0.999 (.993) 1.118 (.025)

Diabetes 4.547 (.010*) 3.248 (.098)

Hypertension 0.727 (.478) 1.309 (.577)

Coronary artery disease 1.727 (.396) 2.749 (.061)

*
Note: P < .05;

odds ratios of the class membership were assessed by a single multivariable logistic regression with inclusion of all listed variables as covariates.
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