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Abstract
Objective: To investigate the psychosocial etiology of physical frailty by examining the influence of chronic stress and 
perceived control.
Method: Using population-based samples of older adults from the Health and Retirement Study, this study employed 
structural equation modeling in cross-sectional (N = 5,250) and longitudinal (N = 2,013) samples to estimate the effects of 
chronic stress and socioeconomic status (SES) on baseline frailty and change in frailty status over 4 years and the extent to 
which perceived control mediates or moderates effects of chronic stress.
Results: Perceived control fully mediated effects of chronic stress and partially mediated effects of SES on both baseline 
frailty and change in frailty. Multigroup analyses revealed that the mediating role of perceived control was consistent across 
age, gender, and racial/ethnic subgroups. There was no evidence to support a moderating role of perceived control in the 
chronic stress and frailty relationship.
Discussion: Findings provide novel evidence for a mediating role of perceived control in pathways linking SES and chronic 
stress to frailty, further underscoring the importance of psychosocial constructs to the development and progression of 
frailty in older adults.
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Geriatric frailty is conceptualized as an age-related state of 
extreme vulnerability to environmental or physical stress-
ors, thought to result from dysregulation in multiple physi-
ologic systems that impair the body’s ability to maintain 
homeostasis (Fried et al., 2001, 2009). Although there are 
several conceptually and empirically distinct definitions and 
operational models of frailty (Cesari, Gambassi, van Kan, 
& Vellas, 2014; Cigolle, Ofstedal, Tian, & Blaum, 2009; 
Fried et  al., 2001; Rockwood et  al., 1999), studies have 
consistently implicated physical frailty as an important risk 

factor for adverse geriatric outcomes including mortality, 
falls, disability, and hospitalization (Ensrud et  al., 2007; 
Xue, Walston, Fried, & Beamer, 2011), as well as increased 
use of health services (Makary et al., 2010).

In spite of frailty’s substantial health and economic 
consequences, its etiology has yet to be fully elucidated. 
Research into the pathophysiology of physical frailty (Fried 
et al., 2001) has implicated chronic systemic inflammation 
and abnormal or exaggerated neuroendocrine alterations 
(Leng & Fried, 2009; Yao, Li, & Leng, 2011): Frail older 
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adults have a phenotypic profile that consists of elevated 
levels of inflammatory markers including interleukin-6 and 
C-reactive protein (Leng & Fried, 2009; Walston et  al., 
2002), as well as dysregulated cortisol secretion (Varadhan 
et  al., 2008). Notably, neuroendocrine and immune dys-
regulation have also been linked to chronic stress exposure 
(McEwen & Stellar, 1993). This observation suggests that 
chronic stress may contribute to the development of frailty 
(Cesari, Vellas, & Gambassi, 2013), potentially by initiat-
ing allostatic mechanisms leading to the multisystemic dys-
regulation characteristic of physical frailty (Gruenewald, 
Seeman, Karlamangla, & Sarkisian, 2009). Furthermore, 
researchers have identified chronic stress as a plausible 
mechanism explaining frailty’s well-established associa-
tions with sociodemographic factors and markers of social 
stratification including socioeconomic status (Szanton, 
Seplaki, Thorpe, Allen, & Fried, 2010) and race/ethnic-
ity (Hirsch et al., 2006). In spite of these conceptual link-
ages, the relationship of chronic stress to physical frailty 
remains one of the least developed areas in empirical frailty 
research.

Investigation of the potential etiologic contribution 
of psychological factors to frailty has been similarly lim-
ited. Although some evidence suggests that the psycho-
logical constructs of positive affect (Ostir, Ottenbacher, &  
Markides, 2004; Park-Lee, Fredman, Hochberg, & 
Faulkner, 2009) and psychological well-being (Gale, 
Cooper, Deary, & Sayer, 2014; Woo, Goggins, Sham, & Ho, 
2005) are associated with frailty, conclusions from these 
studies are limited by inconsistent operational models of 
frailty and the potential for bias and confounding relating 
to cross-sectional study designs. One exception is a longi-
tudinal study by Gale and colleagues (2014), who found 
that psychological well-being was associated with lower 
risk of incident frailty in an English cohort. It is unclear, 
however, whether similar findings would be observed in the 
U.S. population and whether frailty is related to other well-
validated psychological constructs including perceived con-
trol, which has been considered a component of successful 
aging (Rowe & Kahn, 1987). Supporting a potential rela-
tionship with frailty, low control has been associated with 
several components of physical frailty including poorer grip 
strength (Infurna & Gerstorf, 2014) and physical exhaus-
tion in older adults (Dulin, Hanson, & King, 2013).

In addition to a potentially direct association with 
physical frailty, perceived control could also moderate 
effects of chronic stress on frailty. Although chronic stress 
is generally associated with adverse outcomes, there is evi-
dence of selective vulnerability, whereby certain individu-
als are more or less prone to its pathogenic effects (Cohen, 
Janicki-Deverts, & Miller, 2007), potentially as a function 
of psychological factors (Cohen & Wills, 1985; McEwen &  
Stellar, 1993). In prior studies, perceived control buff-
ered adverse effects of stress exposures and low socioeco-
nomic status (SES) on health outcomes, including in older 
adults (Pudrovska, Schieman, Pearlin, & Nguyen, 2005; 

Turiano, Chapman, Agrigoroaei, Infurna, & Lachman, 
2014). Although, there is also some evidence for mediation 
(Pudrovska et al., 2005), there is greater support for a mod-
erating role of control in relation to health. Focusing on the 
constructs of chronic stress and perceived control, the pre-
sent study aimed to develop empirically based insights into 
the potential psychosocial etiology of physical frailty—a 
syndrome of physiological dysregulation that results in 
shrinking, weakness, slowing, exhaustion, and low physical 
activity (Fried et al., 2001).

Using population-based samples of community-dwell-
ing older adults from the Health and Retirement study 
in conjunction with structural equation modeling (SEM), 
we sought to develop and test models of the influence of 
chronic stress and perceived control, as well as socioeco-
nomic status and other sociodemographic variables, on 
baseline frailty and change in frailty status over a 4-year 
period. Based on conceptual models and prior studies (Gale 
et al., 2014; Glei, Goldman, Chuang, & Weinstein, 2007), 
we hypothesized that chronic stress would be associated 
with greater frailty severity at baseline as well as increase 
in frailty severity over time. Conversely, we hypothesized 
that perceived control would be associated with lower 
frailty severity at baseline and smaller increases in frailty 
severity over time. We further hypothesized that perceived 
control would moderate (rather than mediate) this relation-
ship, such that effects of chronic stress on frailty would 
be attenuated at high levels of control. We also evaluated 
potential differences in these models across age, gender, and 
race/ethnicity. There are important psychosocial and health 
differences between young and older segments within the 
older adult population (Baltes & Smith, 2003), and per-
ceived control is known to decrease with age (Lachman &  
Firth, 2004). Furthermore, there are differences in both 
prevalence of frailty and perceptions of control by gender 
and race (Infurna & Mayer, 2015; Shaw & Krause, 2001). 
These findings suggest that associations of SES, chronic 
stress, and control with frailty may vary along demographic 
lines, although related evidence is insufficient to state spe-
cific hypotheses regarding the nature of these differences.

Method
Sample
The present study utilized cross-sectional and longitu-
dinal data from the Health and Retirement Study (HRS) 
collected in 2006, 2010, and 2012. (The present study did 
not utilize the 2008 wave given that it did not incorpo-
rate a measure of chronic stress.) The HRS is a representa-
tive panel of U.S. households that surveys adults aged 50 
and older and their spouses on issues concerning employ-
ment and labor force, retirement, and health, on a biennial 
basis. HRS participants considered eligible for the present 
study included respondents aged 65 and older at baseline 
who consented to physical tests administered during the 
in-home survey visit and completed a self-administered 
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psychosocial questionnaire. Based on previously estab-
lished criteria (Cigolle et al., 2009; Fried et al., 2001), we 
excluded those with a history of stroke (10%), severe cog-
nitive impairment (1%), and multiple depressive symptoms 
(12%) given that despite symptomatic resemblance, these 
conditions are likely to be sequelae of conditions distinct 
from frailty. Multiple depressive symptoms was defined 
as ≥4 on the modified Center for Epidemiologic Studies 
Depression Scale (CES-D), and severe cognitive impairment 
was defined as ≤8 on an instrument modeled after the Mini-
Mental State Examination. The final cross-sectional sample 
included 5,250 respondents and the longitudinal sample, 
2,013 respondents.

Measures
Sociodemographic variables
Sociodemographic covariates included age (continuous in 
years), gender (male or female), and race/ethnicity (Black, 
White, and Other). Due to sample size limitations, the 
Black and Other categories were combined into a single 
racial/ethnic minority category for SEM analyses.

Frailty
Frailty was operationalized using the validated clini-
cal phenotype model developed by Fried and colleagues 
(2001), which has been widely utilized in frailty stud-
ies including those investigating psychological factors 
(Gale et al., 2014; Park-Lee et al., 2009). The phenotypic 
model classifies individuals as frail, prefrail, and nonfrail/
robust based on the following five components: uninten-
tional weight loss, weakness, slowness, exhaustion, and 
low energy expenditure. The presence of three or more 
components indicates the presence of frailty. One or two 
components indicate a prefrail state, and zero component 
indicates a nonfrail state. Unintentional weight loss was 
assessed using a direct measurement of weight loss over 
time. More specifically, it defined unintentional weight loss 
as a 10% or greater weight loss in the previous 2 years. If 
prior weight data were not available, a body mass index 
of less than 18.5 kg/m2 was used as the defining criteria 
(Bandeen-Roche et  al., 2006). Weakness was assessed 
using participants’ average grip strength score measured 
with hand dynamometers. Weakness was defined as grip 
strength scores in the lowest 20% of the sample distri-
bution, adjusting for gender and body mass index (Fried 
et  al., 2001). Slowness was assessed using a measure of 
walking speed over an 8-foot distance, and defined as a 
walking speed score in the lowest 20% of the sample dis-
tribution, adjusting for gender and standing height (Fried 
et al., 2001). Participants who refused or did not complete 
the grip or walking tests due to safety concerns (noted 
by the participant or the interviewer) or physical limita-
tions were also classified as having weakness or slowness 
(Bandeen-Roche et  al., 2015). Exhaustion was defined 
by a response of “Yes” to at least one of two items from 

the modified CES-D that asked participants to identify 
whether they “felt activities were efforts” and “could not 
get going”. Low energy expenditure was assessed using a 
weighted activity scale based on respondents’ self-reported 
frequency of participation in mild, moderate, and vigor-
ous physical activity (0 = hardly ever/never; 1 = 1–3 times 
a month; 2 = once a week; 3 = more than once a week), 
developed in prior studies of HRS participants (Cigolle 
et al., 2009; Lohman, 2014). Low energy expenditure was 
defined as an activity scale score falling in the lowest 20% 
of the sample distribution, stratified by gender.

Perceived control
Perceived control was measured as a latent variable using a 
previously validated measure (Lachman and Weaver, 1998) 
that asked respondents to rate their level of agreement with 
a series of control-related statements on a six-point Likert 
scale ranging from strongly disagree to strongly agree. The 
measure consists of two subscales, which were utilized as 
indicators of the latent construct. Personal mastery reflects 
a general sense of efficacy in attaining goals and was meas-
ured using five items (e.g., “I can do just about anything 
I  really set my mind to”). Perceived constraints, which 
reflect a belief that outcomes are beyond one’s control, 
were similarly measured with five items (e.g., “I often feel 
helpless in dealing with the problems of life”). Scale scores 
were derived by calculating a mean across the respective 
scale items, with perceived constraints items reverse scored. 
Final scores for each indicator were set as missing if there 
were more than three items with missing values (Smith 
et al., 2013). Internal consistency was high for both mas-
tery (α = .89, .90) and low perceived constraints (α = .84, 
.83) scales in the cross-sectional and longitudinal samples, 
respectively.

Chronic stress
The HRS asked respondents to indicate whether they were 
enduring a series of eight “current and ongoing” stressful 
situations lasting 12 months or longer (1 = no, didn’t hap-
pen), and if so, to rate how upsetting each situation was on 
a 3-point scale (2 = yes, but not upsetting; 3 = yes, some-
what upsetting; 4 = yes, very upsetting). Thus, this measure 
reflects both the presence and subjective severity of stress-
ors. The situations included ongoing difficulties relating to 
the following: personal health (in self), physical or emo-
tional health in spouse/child, alcohol or drug use in family 
member, work, finances, housing, close relationships, and 
caregiving. A  composite score was estimated by calculat-
ing an unweighted sum of respondents’ scores (Smith et al., 
2013).

Socioeconomic status
SES was measured as a latent variable comprised of two 
indicators: total education years completed and total non-
housing financial wealth. The measure of nonhousing finan-
cial wealth represented the net value of all investments and 
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savings, after subtracting debt value (Moldoff et al., 2013). 
To reduce skewness in the nonhousing financial wealth vari-
able, extreme outliers were winsorized using the 5th and 95th 
percentiles before being standardized (Ghosh & Vogt, 2012).

Analytic Strategy

Preliminary data screening revealed a small number of 
multivariate outliers in the cross-sectional and longitudinal 
samples (1.3% and 2.0%, respectively). Sensitivity analyses 
excluding these outliers revealed no substantive changes in 
estimates, providing justification for retaining the identi-
fied cases and avoiding loss of power. All variables were 
missing values on less than 2.5% of total cases in both ana-
lytic samples. As there was no evidence of systematic non-
response, missingness was treated as random with missing 
values estimated using pairwise-present covariance matri-
ces (Muthén & Muthén, 2011).

The SEM analysis proceeded in two stages, begin-
ning with a confirmatory factor analysis to evaluate the 
fit of the measurement model for the latent constructs 
of control and SES, followed by an assessment of the 
hypothesized structural models. Next, we tested a struc-
tural mediation model in which baseline frailty (using the 
cross-sectional sample) and change in frailty (longitudinal 
sample) were predicted by SES and chronic stress, with the 
latent construct of perceived control acting as a mediator 
of both associations (Figures 1 and 2). The significance of 
mediated effects was evaluated using bias-corrected boot-
strap confidence intervals and standard errors (Shrout & 
Bolger, 2002). Next, we tested a model in which perceived 
control moderated relationships of chronic stress to base-
line frailty and change in frailty. To do so, we tested the 
significance of a product term for the interaction of the 
latent perceived control variable and the manifest chronic 
stress variable, adjusting for SES and other model covari-
ates. Lastly, we examined the invariance of the mediation 
model across age (65–79  years vs 80  years and older), 
gender, and racial/ethnic subgroups (White vs. combined 
racial/ethnic minority), comparing model parameters in 
unconstrained and constrained models using chi-square 

difference tests (Kline, 2011). Due to sample size limita-
tions, invariance across racial/ethnic subgroups was tested 
in the cross-sectional sample alone. In a supplemental 
analysis, we examined the consistency of results using 
an alternative chronic stress measure derived from scales 
measuring constructs of everyday discrimination, major 
lifetime discrimination, stressful life events, and lifetime 
trauma. An additional analysis examined manifest meas-
ures of each dimension of control (i.e., mastery and low 
perceived constraints) in separate models.

Due to the ordinal nature of the dependent variable, path 
coefficients for the structural models were estimated using 
weighted least squares means and variance adjusted esti-
mation techniques (Muthén, du Toit, & Spisic, 1997). The 
measurement and structural models were assessed using 
goodness-of-fit criteria that compared covariance matrices 
between the hypothesized model and observed data. Standard 
fit indexes including the Chi-square goodness-of-fit test, the 
root mean square error of approximation (RMSEA), and 
the comparative fit index (CFI) were employed. Evidence of 
acceptable fit is given by RMSEA values less than or equal to 
.05 (MacCallum, Browne, & Sugawara, 1996) and CFI val-
ues of .90 or greater (Hu & Bentler, 1999). Model respecifi-
cations were made if recommended by modification indexes 
and aligned with theoretical models. A sample weight, based 
on the product of respondents’ psychosocial questionnaire 
and physical measure weights, was applied to all structural 
models. These weights were a product of HRS respondent 
weights and nonresponse adjustment factors and have been 
described in detail elsewhere (Smith et al., 2013). All SEM 
analyses adjusted for sample strata and clustering of data 
resulting from the inclusion of respondents from the same 
household. We did not adjust for sampling error computa-
tion unit (SECU). Analyses were performed using Mplus, 
version 7.3 (Muthén & Muthén, 2011).

Results
Table 1 presents demographic characteristics as well as scores 
on SES, perceived control, and chronic stress for the cross-
sectional and longitudinal samples. In line with other studies 

Figure 1. Standardized path coefficients (β) for cross-sectional media-
tion model (N = 2,013).

Figure 2. Standardized path coefficients (β) for longitudinal mediation 
model (N = 5,250).
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of physical frailty (Bandeen-Roche et al., 2015; Fried et al., 
2001), the weighted prevalence of frailty was 6.8% in the 
cross-sectional sample. Baseline frailty prevalence was lower 
in the longitudinal sample (3.7%), which may be a reflec-
tion of selection bias as only those with follow-up data were 
included. Frailty prevalence at follow-up was 8.1%. In bivari-
ate analyses (not shown), greater frailty severity was directly 
associated with greater age and minority race/ethnicity and 
inversely associated with education years and nonhousing 
financial wealth (all p < .001). No significant differences were 
found in frailty severity as a function of gender.

Evaluation of Measurement and Mediation 
Structural Models

Cross-sectional sample
A CFA employing robust maximum likelihood estimation 
showed adequate fit for the overall measurement model in the 
cross-sectional sample, χ2 (1) = 13.69, p < .001; CFI =  .99; 
RMSEA  =  .039. The structural model in the cross-sec-
tional sample (Model 1) was also a good fit to the data, χ2 
(11) = 117.35, p < .001; CFI = .952; RMSEA = .043. Based 
on modification indices, a covariance of residuals was added 
between low constraints and education years, and resulted in 
a significant improvement in model fit, Δχ2 (1) = 9.77, p <.001.

As hypothesized, chronic stress was related to baseline 
frailty (β = .08), with the effect being almost entirely indi-
rect through perceived control (β = .06). Perceived control 
also had a direct effect on lower baseline frailty (β = −.15). 
As with control, the results showed a significant indirect 

effect of SES on baseline frailty through control (β = −.05), 
and a small but significant indirect effect through both 
chronic stress and control (β = −.006).

Longitudinal sample
The measurement model showed excellent fit in the longitu-
dinal sample, χ2 (1) = .17, p = .68; CFI = 1.0; RMSEA = .00. 
The overall structural model predicting change in frailty 
(Model 2) was also a good fit to the data, χ2 (12) = 34.28, 
p < .001; CFI = .96; RMSEA = .043. (Due to modification 
indices suggested in the cross-sectional model, the original 
model included a covariance between the residuals for low 
constraints and education years.) As with the prior model, 
the direct effect of chronic stress on change in frailty was 
not significant (β = −.01); however, there was a significant 
indirect effect of chronic stress on change in frailty operat-
ing through control (β  =  .05). Control was also found to 
have a direct effect on change in frailty (β = −.15) but not 
on baseline frailty (β = −.02). Contrary to the cross-sectional 
model, SES had a direct effect on change in frailty (β = −.10), 
as well as an indirect effect through perceived control 
(β = −.04), consistent with partial mediation. However, an 
indirect effect through chronic stress and perceived control 
(β = −.004) was not significant. Path coefficients in structural 
models are shown in Table 2 and Figures 1 and 2.

Supplemental analyses using an alternative measure of 
stress incorporating lifetime stressors and trauma provided 
similar findings with respect to the mediating role of per-
ceived control in associations of chronic stress and SES with 
baseline frailty and change in frailty. Analyses employing 

Table 1. Cross-Sectional (N = 5,250) and Longitudinal (N = 2,013) Sample Characteristics

Cross-sectional sample Longitudinal samplea

Unweighted % Weighted % Unweighted % Weighted %

Gender
 Male 42.7 44.8 45 45.3
 Female 57.3 55.2 55 54.7
Race
 White 84.7 89 88.4 92.1
 Black 12.1 7.7 9.3 5.7
 Other 3.2 3.3 2.3 2.2

Mean (SD) Mean (SD) Mean (SD) Mean (SD)

Age (years) 72.8 (6.8) 72.1 (6.9) 72.8 (5.9) 73.1 (6.1)
SES
 Wealth (in 10,000) 12.1 (20.4) 12.6 (20.9) 15.1 (23.5) 15.8 (24.3)
 Education (years) 12.7 (3.0) 12.9 (2.9) 12.9 (2.8) 13.1 (2.8)
Perceived control
 Mastery (1–6) 4.8 (1.1) 4.8 (1.1) 4.9 (1.0) 4.9 (1.0)
 Low constraints (1–6) 4.9 (1.1) 4.9 (1.1) 5.1 (0.9) 5.0 (0.9)
 Chronic stress (8–32) 11.2 (3.2) 11.3 (3.2) 10.8 (2.8) 10.8 (2.9)

Notes: SES = socioeconomic status; SD = standard deviation.
Wealth refers to nonhousing financial wealth.
aRepresents baseline characteristics (2006).
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separate measures of mastery and low constraints were 
generally consistent with prior findings, showing signifi-
cant indirect effects of chronic stress on baseline frailty and 
change in frailty through both measures. However, the indi-
rect effects of SES on baseline and change in frailty were 
generally weaker and not significant (see Supplementary 
Material). Although these differences may be substantive, 
they could also be due to increased measurement error in 
the manifest measures relative to the latent measure.

Evaluation of moderation models
Results for the model evaluating moderation in the cross-
sectional sample (Model 3)  showed that the interaction 
between chronic stress and perceived control in predicting 
baseline frailty (N = 5,129) was not significant (B = −.006, 
p = .95). Similar results were observed in the longitudinal 
sample (Model 4; N  =  1,986) examining the interactive 
effect of chronic stress and control on change in frailty 
(B = −.004, p = .94).

Multigroup analyses
Multigroup analyses were conducted (Table 2) to examine 
potential differences in the structural mediation models 
across age, gender, and race/ethnicity. Multigroup analyses 
were not performed for the moderation model as it was not 
supported in the overall sample. Given highly similar results 
for the cross-sectional and longitudinal samples, only the 
former are presented. The results showed that there were 
no significant differences in indirect effects of chronic stress 
and SES through perceived control by age, gender, and race/
ethnicity. However, there was a direct effect of SES on frailty 
for men but not for women. In addition, there were stronger 
direct effects of SES on chronic stress in the younger group 
(65–80), men, and racial/ethnic minorities.

Discussion
The objective of the present study was to address key 
knowledge and methodological gaps that exist within 

Table 2. Standardized Probit Regression Coefficients (β) for Mediation Model in Full-Sample and Multigroup Analyses

Full-sample analyses Selected multigroup analyses

Model 1 Model 2 Model 5 Model 7 Model 9

CS. Long. Gender Race/Ethnicity Age

Effect N = 5,250 N = 2,013

Male Female

p Valuea

White Minority

p Valuea

Young Old

p Valuean = 2,243 n = 3,007 n = 4,446 n = 804 n = 4,318 n = 932

Frail2←Frail1 — .31** — — — — — — — — —
Frail2←C.Stress — .05 — — — — — — — — —
Frail2←Ctrl. — −.15* — — — — — — — — —
Frail2←SES — −.10† — — — — — — — — —
Frail2←Age — .20** — — — — — — — — —
Frail2←Male — .01 — — — — — — — — —
Frail2←White — −.04 — — — — — — — — —
Frail1←C.Stress .02 .05 .03 .00 NS .01 .17 NS −.01 −.01 NS
Frail1←Ctrl. −.16** −.02 −.10 −.20** NS −.17** .06 NS −.16* −.31** NS
Frail1←SES −.03 −.12 −.14† .05 .03 −.03 −.09 NS −.06 −.02 NS
Frail1←Age .27** .18** .27** .28** NS .28** .27* NS — — —
Frail1←Male .03 .02 — — — .04 .01 NS .01 .12 NS
Frail1←White −.10** −.09* −.07 −.14** NS — — — −.11** −.07 NS
Ctrl.←C.Stress −.40** −.33** −.44** −.36** NS −.40** −.39** NS −.41** −.25** NS
Ctrl.←SES .33** .24** .33**  .27** NS .32** .37 NS .34** .28† NS
Ctrl.←Age −.29** −.20** −.21** −.36** NS −.30** −.16 NS — — —
Ctrl.←Male −.01 .03 — — — −.00 −.15 NS −.01 .14† .05
Ctrl.←White −.03 .05 −.01 −.04 NS — — — −.03 −.10 NS
C.Stress←SES −.10* −.07 −.19** −.01 .02 −.07 −.37* .03 −.13* .09 .02
C.Stress←Age −.15** −.10* −.14** −.14** NS −.15** −.22** NS — — —
C.Stress←Male −.05† −.04 — — — −.07* 11 NS −.04 −.12† NS
C.Stress←White −.07* −.01 −.10** −.03 NS — — — −.05† −.16** .03

Notes: Results of Models 3 and 4 (cross-sectional and longitudinal moderation models) are not presented. Models 6 and 10 (longitudinal subsamples) are not 
presented, as results were highly similar to Models 5 and 9.
CS = cross-sectional; C.Stress = chronic stress; Ctrl = perceived control; Frail1 = frailty at baseline; Frail2 = frailty at time 2; Long = longitudinal; NS = not signifi-
cant; SES = socioeconomic status.
aProbability value for critical ratio (z score) of difference between parameters across groups.
†p < .05. *p < .01. **p < .001.
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the extant literature concerning the psychosocial etiol-
ogy of physical frailty and to develop empirically based 
insights using population-based samples of older adults 
from the HRS. We found that chronic psychosocial stress 
was associated with greater severity of frailty at baseline 
and over a 4-year period in a large and nationally repre-
sentative cohort of older adults. As noted, there are few 
prior empirical studies of the effects of acute or chronic 
stressors on physical frailty. Peek, Howrey, Ternent, Ray, 
and Ottenbacher (2012) previously reported that health 
and financial stressors, but not a measure of stressors 
reflecting negative life events experienced in the prior year, 
were associated with frailty over time in older Mexican 
American adults.

In the present study, we found that associations of 
chronic stress with baseline frailty and change in frailty 
over time were entirely indirect through perceived control. 
In other words, greater levels of chronic stress were associ-
ated with lower levels of control, which in turn were asso-
ciated with greater severity of frailty. Notably, this finding 
was also obtained when examining a composite measure of 
various types of stress (discrimination, stressful life events, 
and traumatic experiences) over the life course. Although 
there is no existing evidence with which to substantiate this 
specific pathway to frailty, other studies have reported a 
mediating role of perceived control in associations between 
financial-based stressors and adverse health outcomes 
in older adults (Barbareschi, Sanderman, Kempen, &  
Ranchor, 2008; Pudrovska et  al., 2005). Furthermore, 
this finding appears consistent with conceptual models of 
stress reactivity including the stress process model (Pearlin, 
Lieberman, Menaghan, & Mullan, 1981). These models 
posit that stress alone does not explain adverse health out-
comes. Rather, the effects of stress on health are mediated 
by its adverse effects on psychological processes, which in 
turn could result in greater stress reactivity and cumulative 
physiological burden (e.g., allostatic load) possibly contrib-
uting, over the long term, to the pathogenesis of frailty.

The association of perceived control with frailty 
observed here is consistent with a sizeable literature linking 
control with better psychological and physical health out-
comes in old age (Dulin et al., 2013; Infurna & Gerstorf, 
2014) as well as mounting evidence linking positive psy-
chological constructs with frailty (Gale et al., 2014; Ostir 
et al., 2004; Park-Lee et al., 2009) or its outcomes (Dent & 
Hoogendijk, 2014).

Consistent with prior findings linking SES and frailty 
(Szanton et al., 2010), we found direct and indirect effects 
of SES on baseline frailty and change in frailty. SES exerted 
an indirect effect on frailty through perceived control, such 
that greater SES was associated with greater control, which 
in turn was associated with lower severity of frailty. There 
was also an indirect effect of SES on baseline frailty, but 
not change in frailty, through multiple mediators of chronic 
stress and perceived control. These findings parallel prior 
studies that have observed a mediating role of control in 

the SES and health relationship (Barbareschi et al., 2008; 
Bosma et al., 2005).

The mechanisms through which perceived control and 
SES influence frailty were not directly investigated in the 
present study and represent an important area for future 
inquiry. For example, perceived control could impact the 
development or progression of frailty by influencing auto-
nomic, neuroendocrine, and inflammatory responses to 
stress (Sanz & Villamarín, 2001). There is some evidence 
that control might influence coping strategies (Caplan & 
Schooler, 2007) and in turn levels of psychological distress, 
which has been linked to systemic inflammation (Duivis, 
Vogelzangs, Kupper, de Jonge, & Penninx, 2013) and other 
aspects of physiologic dysregulation. It is also possible 
that low perceived control and low SES may affect frailty 
by promoting behavioral risk factors such as sedentari-
ness (Cesari et al., 2015) and poor nutrition (Bartali et al., 
2006), which have been linked with frailty and its compo-
nents. Lachman and Firth (2004), for instance, found that 
perceived control is positively associated with exercise and 
engagement in leisure activities, which are predictive of 
positive health and psychological outcomes. More recently, 
Infurna and Gerstorf (2014) reported that physical activity 
mediated associations of control with grip strength as well 
as measures of cardiometabolic risk factors in the HRS. 
Importantly, behavioral and physiologic mechanisms are 
not mutually exclusive pathways, but instead may intersect 
to influence frailty status.

The finding that perceived control mediated effects of 
chronic stress and SES on baseline frailty and change in 
frailty is particularly important in light of the observation, 
consistent with prior research (Lachman & Firth, 2004), 
that perceived control diminished with age. We found that 
the mediating role of perceived control in the chronic stress 
and frailty relationship was generally equivalent across 
age, gender, and racial/ethnic subgroups. Nevertheless, 
advanced age, female gender, and minority race/ethnicity 
are themselves established frailty risk factors (Fried et al., 
2001; Hirsch et  al., 2006), and careful attention should 
be given to these groups when performing and design-
ing frailty-based research and interventions. Although the 
mediation model was generally equivalent across groups, 
we did find that the unmediated effect of SES on baseline 
frailty and chronic stress was greater for men than for 
women. Furthermore, the effect of SES on chronic stress 
was greater for the younger and racial/ethnic minority sub-
groups. These findings extend existing evidence document-
ing disparities in the SES and stress relationship (Warnecke 
et al., 2008; Wilkinson & Marmot, 2003).

Contrary to our hypothesis, we found no evidence that 
perceived control moderates the relationship of chronic 
stress to frailty. This finding generally parallels that of 
another study using HRS data (Ward, 2012), in which 
perceived control did not moderate effects of SES on self-
reported health. It remains possible, however, that control or 
other psychological resources may exhibit stress-buffering 
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effects on frailty in other older adult populations, including 
those in institutionalized settings (Dent and Hoogendijk, 
2014).

The results of this study must be interpreted in light of 
study limitations. First, despite incorporating a longitu-
dinal sample, data were limited to two time points. Thus, 
future studies employing repeated-measures designs over an 
extended period are necessary to further delineate the role 
of psychological resources in frailty trajectories. Related to 
the longitudinal sample, it is unclear whether survival bias 
or other selection factors influenced results. Second, the com-
munity-dwelling sample limits the generalizability of results 
to more impaired older adults including those residing in 
long-term care facilities where frailty prevalence is expected 
to be greater than in the community (Freiheit et al., 2011). In 
light of prior findings suggesting the importance of perceived 
control to the health of institutionalized older adults (Langer 
and Rodin, 1976), future studies are necessary to examine 
whether the findings observed here extend to these vulnerable 
populations. Third, SEM is useful for investigating complex 
mechanisms involving latent variables and multiple indirect 
effects, yet it also imposes strict assumptions regarding its 
parametric structure. Future work might examine similar 
questions using alternative approaches to mediation analysis 
(e.g., Valeri & Vanderweele, 2013). Lastly, due to software 
limitations, our analyses did not adjust for the SECU. These 
limitations are balanced by several study strengths including 
a large nationally representative cohort, an integrative model 
incorporating SES, stress, and control, and the analysis of 
both mediation and moderation.

In summary, we found indirect effects of SES and chronic 
stress on baseline frailty and change in frailty through per-
ceived control in population-based samples of U.S.  older 
adults. These findings advance the empirical evidence for an 
association of psychosocial factors with physical frailty in 
older adults and further underscore the health significance 
of psychological resources including perceived control in 
older adulthood. Future work should explore the potential 
value of interventions that may increase older adults’ sense 
of control and possibly forestall the development, or slow 
the progression, of frailty. In addition, our findings suggest 
that health interventions targeting stress exposure or man-
agement may wish to evaluate the impact of stress on older 
adults’ perceptions of control. Further examination of the 
role of psychosocial factors including stress and psycholog-
ical resources is an important avenue in research ultimately 
aimed at reducing the burden of frailty in older adults.
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