https://econtent.hogrefe.com/doi/pdf/10.1024/1662-9647/a000157 - Friday, April 26, 2024 9:31:27 PM - |P Address:18.191.189.85

Full-Length Research Report

b

Age Differences in the Effects

of Self-Esteem

The Link Between Physical Symptoms and Daily Affect

Helena Chui' and Manfred Dieh!?

'School of Psychology, Australian Catholic University, Strathfield, NSW, Australia
2Departmemt of Human Development and Family Studies, Colorado State University, Fort Collins, CO, USA

Abstract. This study examined the link between physical symptoms, affect, and self-esteem in everyday life across adulthood. The sample
consisted of young, middle-aged, and older adults. Results indicated a significant Self-Esteem X Physical Symptoms interaction on positive
affect (PA). The effect of self-esteem on PA was lower with increasing physical symptoms. For negative affect (NA), the Self-Esteem x Physical
Symptoms x Age interaction was significant. In older adults, the effect of self-esteem on NA was lower with increasing physical symptoms.
Thus, the effect of self-esteem ran opposite to the expected buffering effect. In addition, the age difference in the effect of self-esteem on NA
presents potential challenges to the adaptive capacity of older adults in emotional well-being.

Keywords: affect, physical symptoms, self-esteem, buffering effect, age differences

The study of intraindividual variability in everyday affect has
generated much interest in the literature of aging and resil-
ience (Eid & Diener, 1999; Rocke, Li, & Smith, 2009; Sliwin-
ski, Almeida, Smyth, & Stawski, 2009). In the context of the
quality of life and health in older adults, studies of the bivar-
iate associations between affect and indices of physical health
are critical in identifying the link between quality of life and
the processes to maintain emotional well-being (Ong, Zautra,
& Reid, 2010; Webb, Blane, McMunn, & Netuveli, 2011;
Zakoscielna & Parmelee, 2013). However, the process of
how individuals orchestrate their psychological resources to
optimize their emotional experience in everyday life is still
not well understood (Nesselroade & McCollam, 2000; Wilt,
Noftle, Fleeson, & Spain, 2012). The current study advances
the literature by presenting findings from a 7-day daily-diary
study on the underlying process of the link between daily af-
fect and physical symptoms in a sample of community-resid-
ing adults. Specifically, adding to the literature of self-esteem
variability and self-esteem as a psychological resource of re-
silience (Leary, 1999; Murrell, Meeks, & Walker, 1991;
Sowislo, Orth, & Meier, 2014), we examined the buffering
effect (Cohen & Wills, 1985) of self-esteem on the link be-
tween physical symptoms and daily affect. Furthermore, this
study adds to the literature of the lifespan development of
self-esteem (Harter, 2006; Orth & Robins, 2014), by examin-
ing age differences in the buffering effect of self-esteem on
the link between physical symptoms and daily affect.
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Trait-State Distinction and
Self-Esteem

The trait-state distinction is the subject of an ongoing debate in
psychology (Allen & Potkay, 1981; Zuckerman, 1983). Recent
studies on the trait-state distinction in self-esteem point to evi-
dence of both trait self-esteem, a more stable and relatively per-
manent disposition, and state self-esteem, a more ephemeral,
time-varying condition (Anusic & Schimmack, 2016; Coleman,
Ivani-Chalian, & Robinson, 1993; Hank, 2015). In particular,
results of a meta-analysis quantified the extent to which self-es-
teem remained stable or changed over time (Anusic & Schim-
mack, 2016). Stability accounted for 56% of the total variance
in self-esteem and change accounted for 44%. Furthermore,
trait-state variances may be differentiated into three compo-
nents (Wagner, Liidtke, & Trautwein, 2015). In a sample of
adolescents, self-esteem showed substantial amounts of (1) sta-
ble trait variance, (2) autoregressive trait variance, and (3) state
variance across 10 years (Wagner et al., 2015). Thus, evidence
suggests that self-esteem has both trait and state characteristics
(Anusic & Schimmack, 2016; Donnellan, Kenny, Trzesniewski,
Lucas, & Conger, 2012; Wagner et al., 2015). However, the
implication of the stability and change in self-esteem on well-
being remains to be examined (Kernis, 2005; Paradise & Ker-
nis, 2002). For instance, it is not clear whether instability in
self-esteem indicates vulnerability or resilience in adult devel-
opment and aging (Kernis, 2005; Sowislo et al., 2014).
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Self-Esteem as a Psychological
Resource of Resilience

A myriad of research has shown the imminent role of self-es-
teem as a resilience factor; that is, a psychological resource of
adaptation (Baumeister, Campbell, Krueger, & Vohs, 2003;
Schimel, Landau, & Hayes, 2008; Sowislo & Orth, 2013). For
instance, trait self-esteem (as opposed to state self-esteem, see
Donnellan et al., 2012; Hank, 2015) serves to buffer the effect
of negative daily social interactions on daily affect (Brown,
2010). Specifically, after receiving negative social feedback, in-
dividuals with higher self-esteem felt better about themselves,
compared to individuals with lower self-esteem (Brown, 2010).
Buffering effects are widely studied in mental and physical
health research (Cohen & Wills, 1985; Dixon & Overall, 2016),
in which a resilience factor, such as self-esteem, mitigates the
threat of the risk factor, such as physical symptoms (Cohen,
Cohen, West, & Aiken, 2003).

Most research, however, has focused on trait self-esteem,
that is, the mean level of self-esteem using cross-sectional or
longitudinal investigations that span across relatively long as-
sessment periods (Harter, 2006; Orth, Robins, & Widaman,
2012; Wagner, Gerstorf, Hoppmann, & Luszcz, 2013). In con-
trast, recent studies have examined state self-esteem, i.e., the
intraindividual variability of self-esteem and its relevance to
health-related outcomes using the intensive repeated-measures
approach (Kernis, 2005; Paradise & Kernis, 2002; Sowislo et
al., 2014). Evidence has shown that greater intraindividual vari-
ability in self-esteem was associated with a higher risk of de-
pressive symptoms (Sowislo et al., 2014) and lower levels of
psychological well-being (Paradise & Kernis, 2002). Further-
more, in a college student sample, the mean level of daily self-
esteem was positively associated with indicators of competence
and social connectedness, including daily authenticity, daily au-
tonomy, daily competence, and daily relatedness (Heppner et
al., 2008). However, little is known about the processes asso-
ciated with state self-esteem across other domains such as emo-
tion and health (Noftle & Fleeson, 2015; Stawski, Smith, &
MacDonald, 2015). The present study addressed one aspect of
the link between quality of life and the maintenance processes,
namely, the buffering effect of state self-esteem on the link be-
tween physical symptoms and daily affect.

Self-Esteem in Lifespan
Development

Regardless of the ongoing state-trait debate, recent evidence
suggests that self-esteem changes across adulthood (Orth &
Robins, 2014; Trzesniewski, Donnellan, & Robins, 2003).
However, findings regarding the age-related changes in self-es-
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teem remain inconclusive. Using an 18-year longitudinal sam-
ple of older adults (N = 1,215; M age = 78.8 years; SD = 5.9
years; age range: 65-103 years at baseline), self-esteem showed
considerable stability with minor declines only emerging in ad-
vanced ages (Wagner et al., 2013). In contrast, using a lifespan
sample (N = 3,617; M age = 54.0 years; SD = 17.6 years at
baseline) with an age range of 25-104 years across a 16-year
period, self-esteem showed more substantial changes across
adulthood (Orth, Trzesniewski, & Robins, 2010). Specifically,
self-esteem followed a reverse U-shaped trajectory with an in-
crease from young adulthood, reaching the peak at about the
age of 60 years, then declined afterward. Few studies have,
however, examined the implication of the age-related changes
of self-esteem as a resilience factor in facing the risks and chal-
lenges associated with old age (for an exception, see Orth et
al., 2012). The role of self-esteem as a resilience factor, defined
as a buffer against negative events, may change across the adult
lifespan due to the age-related changes in challenges and re-
sources (Wagner, Lang, Neyer, & Wagner, 2014).

Covariates: Sex, Physical Health,
Neuroticism

Although self-esteem serves an imminent role as a resilience
factor, past research has shown the effect of other important
interindividual differences on emotional experiences (Chui,
Hoppmann, Gerstorf, Walker, & Luszcz, 2014; Moen & Spen-
cer, 2006). For example, compared to men, women tend to
report more negative emotional experiences (Barefoot, Mor-
tensen, Helms, Avlund, & Schroll, 2001). In addition, poorer
physical health and higher neuroticism were associated with
indicators of negative emotional experiences (Koster et al.,
2006; Lahey, 2009). For these reasons, the present study con-
trolled for the effects of gender, subjective health, and neurot-
icism in the examination of the associations between daily af-
fect, daily self-esteem, and daily physical symptoms.

Current Study

The current study addressed two major issues. First, we used
data from a 7-day daily-diary study with an adult sample to ex-
amine the interrelationship across three domains: affect,
health, and self-esteem. Specifically, we examined the buffering
effect of self-esteem on the link between daily affect and daily
physical symptoms. Second, we examined possible age differ-
ences in the role of self-esteem as a buffer in the link between
daily affect and daily physical symptoms. Based on past findings
that self-esteem serves as a buffer between negative experiences
and affect (Brown, 2010), and the age-related decline in the
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Table 1. Descriptive statistics at baseline by age group

Young adults Middle-aged Older adults

Correlations

(n=33) adults (n = 34) (n=61)
Mean 2 3 4 5 6 7
1. Age 29.90 (3.95) 54.65 (5.15) 72.37 (8. 46)
2. Life satisfaction 4.73(.63) 4.41(.82) 4.80(.79) .03 -
3. Neuroticism 18.30(8.83) 17.03(9.11) 12.16(8.66)  —.30%**  —34xxx  —
4. Subjective health 4.82(1.13) 5.00(1.02) 5.23(.84) 12 30*F** 17 -
5. Self-esteem 22.85(4.62) 22.85(4.32) 24.62 (4.14) .16 VA A el 12 -
6. Positive affect 33.39(7.08) 34.47 (6.50) 35.62(5.70) 1 3bx*x — 2hxE* 1 B4xEx —
7. Negative affect 19.70(6.62) 18.68 (6.65) 16.54(4.77) —=.29*** -16 B8xFx — 11 —.B0**x 27 xE*
8. Physical symptoms  18.39 (4.51) 16.29 (3.35) 16.08(3.46) -.18 -.07 .23 =.31%**  -09 -.08 .21

Note. Standard deviations are in parentheses.***p <.001.

level but increase in the intraindividual variability of self-esteem
(Orth et al., 2010; Trzesniewski et al., 2003), we tested two
hypotheses. First, self-esteem would be a significant moderator
between daily affect, both positive (PA) and negative affect
(NA), and daily physical symptoms. We expected a significant
Self-Esteem x Physical Symptoms interaction effect on PA and
NA. Second, the buffering effect of self-esteem would decrease
with age. We expected a significant Self-Esteem x Physical
Symptoms x Age interaction effect on PA and NA.

Methods

Participants

A convenience sample of community-residing adults (N = 128;
M age = 56.7 years; SD = 18.7; range = 24.2-90.2; 46% wom-
en) participated in a 7-day daily-diary study. Participants were
recruited for a follow-up of a previous larger study (Diehl &
Hay, 2007). Because the study focused on the effects of daily
stress in healthy community-residing adults, participants were
screened out for any major sensory impairments, concurrent
depression, or history of severe mental illness. These eligibility
criteria were established during a screening interview conduct-
ed by phone. Of the original sample of 239 participants, 132
(55%) were successfully recruited for the current study. Four
participants were excluded from analyses because they failed
to return the baseline although they completed the daily diaries.
The overall compliance rate was 98%, with 91% participants
completing all 7 days’ diary, 7% missing one diary, and 2%
missing two to four diaries.

Most participants identified themselves as Caucasian (91%;
n = 116), 9% (n = 11) as Black, and 1% (n = 1) as American
Indian or Alaska Native. The majority of participants were mar-
ried (58.6%), 21.1% were single, 12.5% were divorced, 7.0%
were widowed, and 0.8% were separated. Participants’ annual
household income ranged from less than $5,000 to over
$150,000, with a mean of $59,100. Most participants (85%)
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had a bachelor’s degree or higher. Participants described them-
selves as having good vision, M = 4.70; SD = 1.05, and hearing,
M = 4.73; SD = 1.02, (1 = very poor ... 6 = very good), and
being satisfied with their lives, M = 4.68, SD = .77 (1 = extreme-
ly unhappy ... 6 = extremely happy).

Table 1 presents additional baseline information of the three
age groups: young adults (n = 33; 24-39 years), middle-aged
adults (n = 34; 40-59 years), and older adults (n = 61; 60 and
older). At baseline, the three age groups differed significantly
from each other in neuroticism, F(2, 125) = 6.36, p < .01, neg-
ative affect (NA), F(2, 125) = 6.51, p < .01, and physical symp-
toms, F(2, 125) = 4.44, p < .05. In contrast, the three age
groups did not differ from each other in life satisfaction, sub-
jective health, self-esteem, and positive affect (PA), ps > .05.
Results of Spearman’s rank correlation test showed that in-
come, p = -.01, and education, p = .08, were not significantly
associated with self-esteem ps > .05.

Procedure

Participants were recruited for a 6-year follow-up study. Partic-
ipants were sent a baseline questionnaire and paper diaries in
the mail. Trained research assistants gave instructions to the
participants over the phone on how to complete the baseline
questionnaire and paper diaries. Participants were instructed
to first complete the baseline questionnaire. They then started
the daily diaries the next day. Participants received daily re-
minders to complete the diaries before they went to bed, via
phone calls, emails, or texts. To ensure compliance with the
protocol, participants used prepaid envelopes to return the
completed baseline questionnaire and each completed diary
the next day. Overall compliance was 98%. Participants provid-
ed an average of 6.9 diaries (SD = .51; range = 3-7). The final
sample consisted of 128 individuals who returned at least six
completed diaries. Given our analytic strategy (see the section
below: Statistical Analysis: Multivariate Marginal Modeling)
only days with complete data on all measures of interest were

GeroPsych (2016), 29 (4), 189-200
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included in the analyses. Thus, the present analyses were based
on 878 days of data (an average of 6.86 days of data per per-
son).

Measures

Measures administered in the baseline assessed a variety of so-
ciodemographic and personal information, including positive
affect (PA) and negative affect (NA), self-esteem, physical symp-
toms, and selected individual difference variables, such as neu-
roticism (McCrae & Costa, 2003) and psychological well-being
(Ryff, 1995). Measures in the daily diaries assessed PA and NA,
self-esteem, and physical symptoms on a day-to-day basis. Ad-
ditional measures in the daily diaries included perceived con-
trol (Eizenman, Nesselroade, Featherman, & Rowe, 1997) and
a checklist of self-attributes. Below we described the measures
pertaining to the research questions of the current study.

Daily Positive and Negative Affect

Participants completed the 20-item Positive Affect and Nega-
tive Affect Schedule (PANAS; Watson, Clark, & Tellegen,
1988) on a daily basis. The PA and NA scale each consists of
10 items. Respondents indicated how often they had felt this
way during the past 24 hours on a 5-point scale (1 = very slightly
ornotatall...5 = extremely). The sum of the item scores were
used for further analyses. Higher scores were indicative of a
higher level of affect. The PANAS has high internal consistency
and test-retest reliability in previous studies (Watson et al.,
1988). In the present study, the range of Cronbach’s o across
7 days was .85 to .94 for PA, M = .91 (SD = .03), and .78 to
.86 for NA, M = .84 (SD = .03).

Daily Self-Esteem

Participants completed the modified 10-item Self-Esteem Scale
(SES; Rosenberg, 1989) on a daily basis, using a 4-point scale
(1 = strongly agree ... 4 = strongly disagree). The original Ro-
senberg’s scale was modified for the purpose of this diary meas-
ure. Participants were instructed to report how they felt about
themselves during the past 24 hours. A sample modified item
was “During the past 24 hours, I felt that I am a person of
worth, at least on an equal basis with others.” The responses
were later recoded (0 = strongly disagree . . . 3 = strongly agree).
The sum of the item scores were used for further analyses, high-
er scores indicating a higher level of self-esteem. The SES has
high internal consistency and test-retest reliability (Rosenberg,
1989; Trzesniewski et al., 2003). Cronbach’s o ranged from
.87 to .93 in the present study, M = .91, SD = .03.
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Daily Physical Symptoms

Participants rated each day the intensity of 11 physical symp-
toms, such as headache (1 = none; 4 = most). The sum of the
item scores were used for further analyses. Higher scores were
indicative of a higher level of physical symptoms.

Neuroticism

In the baseline questionnaire, neuroticism was assessed using
the Neuroticism subscale of the NEO Five-Factor Inventory
(McCrae & Costa, 2003). The Neuroticism subscale consists
of 12 items rated on a 5-point scale (0 = strongly disagree ... 4
= strongly agree). The sum of the item scores were used for
further analyses. Higher scores indicated higher neuroticism.
The reliability and validity of this scale have been established
in various studies (Costa & McCrae, 1992; McCrae & Costa,
2003). The internal consistency of the scale was high in the
present study (Cronbach’s o = .90).

Subjective Health

Subjective health was assessed during the baseline. Participants
responded to a single health item using a 6-point scale (1 = very
poor ... 6 = very good). Higher scores indicated better subjec-
tive health.

Statistical Analysis: Multivariate
Marginal Modeling

To examine the associations between affect, physical symp-
toms, and self-esteem, the typical multilevel modeling analysis
would entail a univariate approach. However, the univariate
multilevel modeling approach ignores the multivariate re-
sponse association and does not yield valid statistical inferences
(Asar & 11k, 2013). The current study moved the typical univar-
iate analyses one step further and used a multivariate marginal
modeling approach.

Models for longitudinal data may be grouped into (1) single-
level and (2) multilevel models (Asar & Ilk, 2013). In contrast
to the multivariate multilevel approach (Raudenbush & Bryk,
2002), which is multilevel, the multivariate marginal approach
is single level. For multilevel models, both the regression pa-
rameters, random effects, and dependencies are estimated si-
multaneously. The computation of this group of models leads
to statistical difficulties such as convergence problems and com-
putational burden (Asar & ilk, 2013). For marginal models,
however, the dependencies are modeled separately and treated
as nuisance parameters. Thus, multivariate marginal models
allow the interpretation of the regression parameters on the
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mean response, but not the random effects and dependencies.
We applied the multivariate marginal approach in this study
because we are primarily interested in the regression parame-
ters, rather than the random effects and dependencies (Asar &
ilk, 2013).

Analyses were performed using the R package “mmm”
(Asar, 2014; Asar & 1k, 2013). The basic multivariate marginal
model can be presented in the following equations.

Yij = Boj + Blj Self-Esteemis + BZj Physical Symptoms

This model indicates two different models for Y; = PA (j = 1)
and Y;; = NA (j = 2) for participant i at time ¢. Thus, for each
assessment at time ¢, there are two affect variables, namely, PA
and NA within participants. In the single-level model, the inde-
pendent variables entered may be time-invariant or time-vary-
ing. In subsequent models, covariates including age, sex, neu-
roticism, subjective health, and interaction terms were added.

The multivariate marginal modeling approach used general-
ized estimating equations (GEEs) for parameter estimation
(Asar & 11k, 2013; Liang & Zeger, 1986). GEEs use the robust
sandwich estimator to estimate the variance-covariance matrix.
The robust sandwich variance estimates are insensitive to in-
correct choices of the association structures. In contrast, the
naive variance estimates are sensitive to the misspecification of
the association structures (Asar & Ik, 2013). Interested read-
ers may consult Asar’s work (Asar, 2014; Asar & 11k, 2013) and
the corresponding web resources (https://cran.r-pro-
ject.org/web/packages/mmm/index.html) for details of the the-
ory and application of multivariate marginal modeling.

Results

The results section is organized in three parts: (1) descriptive
statistics, (2) interaction effect of self-esteem and physical symp-
toms on PA and NA, and (3) age differences in the interaction
effect of self-esteem and physical symptoms on PA and NA.

Descriptive Statistics

Table 1 presents selected baseline information of the three age
groups. For the measures administered in the diaries, the intra-
class correlation (ICC) for PA was .69 and .43 for NA. The
ICCs for self-esteem was .60 and .61 for physical symptoms.
The ICCs indicated that PA, NA, self-esteem, and physical symp-
toms showed substantial within-person variability in the study
period. Across individuals and days, mean PA was 31.92 (SD
= 8.14; range = 10-50). Mean NA was 13.70 (SD = 4.73; range
= 10-37). Mean self-esteem was 24.51 (SD = 5.05; range =
0-30). Mean physical symptoms was 14.21, SD = 3.48, range
= 11-38.
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Interaction Effect of Self-Esteem and
Physical Symptoms

Table 2 presents the results of three nested models. Model 1
tested the effects of self-esteem (within-person) and physical
symptoms on PA and NA simultaneously. For PA, self-esteem
was associated with a higher level of PA, B, = .54, robust z =
3.99. The association between PA and physical symptoms was
not significant, ,; = -.20, robust z = -1.34. For NA, self-esteem
was associated with a lower level of NA, B, = -.38, robust z =
-3.57. Physical symptoms were associated with a higher level
of NA, By, = .15, robust z = 2.03. To address the first hypothesis,
Model 2 tested the Self-Esteem x Physical Symptoms two-way
interaction on PA and NA. For both PA and NA, the Self-Es-
teem x Physical Symptoms effect was not significant, 5, = -.03,
robust z = -.78, and 5, = .003, robust z = .15.

Age Differences in Interaction Effect of
Self-Esteem and Physical Symptoms

Finally, to address the second hypothesis, Model 3 tested the
age difference in the interaction effect of self-esteem (within-
person) on PA and NA, by including the Self-Esteem x Physical
Symptoms x Age three-way interaction. Although no goodness-
of-it indices were available from the mmm package, Model 3
was used for further interpretation for three reasons: (1) our
theoretical interest to address the buffering effect of self-es-
teem, (2) statistically significant Self-Esteem x Physical Symp-
toms x Age interaction on NA, and (3) interaction terms should
not be dropped simply because the interaction effects do not
reach statistical significance. For point (3) in particular, an in-
teraction term is included in the model to test the relevant hy-
pothesis. Dropping nonsignificant interaction terms may poten-
tially lead to missing important conditional relationship be-
tween variables (Brambor, Clark, & Golder, 2006). We noted
that the Self-Esteem x Physical Symptoms effect on PA was sig-
nificant in Model 3 but not in Model 2. However, effects of
lower order terms are almost certain to change with the inclu-
sion of a higher order interaction term (Brambor et al., 2006).
According to Brambor et al. (2006) and Friedrich (1982), the
change in the effects of lower order terms with the inclusion of
a higher-order interaction should not be interpreted as a sign
of multicollinearity. In addition, results from multivariate mar-
ginal modeling reported here were essentially identical to re-
sults using univariate multilevel modeling (Chui & Diehl, 2014,
November). The selection of Model 3 for interpretation was
further supported based on the goodness-of-it indices available
in results from univariate multilevel modeling.

In Model 3, the Self-Esteem x Physical Symptoms effect was
significant for PA, Bs; = -.07, robust z = -2.22, but not signifi-
cant for NA, Bs, = .03, robust z = 1.23. In contrast, the Self-Es-
teem x Physical Symptoms x Age effect was not significant for
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Table 2. Results of multivariate multilevel modeling

Parameter Model 1 Model 2 Model 3
Unstandardized Estimate Unstandardized Estimate Unstandardized Estimate
(Robust SE) (Robust SE) (Robust SE)
Fixed effects

PA

Time-varying variables
Intercept 32.30(.67)* 32.25(.66)* 32.26 (.66)*
Self-esteem B4 (14)* 55 (13)* 56 (.11)*
Physical symptoms -.20(.15) -.22(.15) -.08(.13)
Self-Esteem x Physical Symptoms -.03 (.04) -.07 (.03)*
Self-Esteem x Age -.01(.01)
Physical Symptoms x Age .01(.01)
Self-Esteem x Physical Symptoms x Age -.003 (.002)

Time invariant variables
Age .06 (.03)* .06 (.03)* .06 (.03)*
Health 1.49 (.46)* 1.49 (.46)* 1.50 (.45)*
Neuroticism 12(.07) 12 (.07) 13 (.07)
Sex -.74(.90) -.70(.90) -.71(.90)
Self-esteem (between-person) 74 (15)* .76 (.15)* .76 (.15)*
Physical symptoms (between-person) -.04(17) -.06(.17) -.06(.17)

NA

Time-varying variables
Intercept 13.32(.32) 13.32(.33)* 13.28 (.32)*
Self-esteem -.38(11)* -.38(10)* -.39 (.08)*
Physical symptoms 15 (.07)* 15 (.07)* 18 (.10)
Self-Esteem x Physical Symptoms .003 (.02) .03 (.03)
Self-Esteem X Age .11 (.004)*
Physical Symptoms x Age .01 (.004)
Self-Esteem x Physical Symptoms x Age .004 (.002)*

Time invariant variables
Age -.02(.01) -.02(.01) -.02(.01)
Health -.12(.32) -.12(.31) -.15(.31)
Neuroticism 12(.04)* 12 (.04)* 12 (.04)*
Sex .67 (.56) 57 (.56) 62 (.56)
Self-esteem (between-person) -.15(.08) -.15(.08) -.15(.08)*
Physical symptoms (between-person) 28 (11)* .28 (L10)* .26 (L10)*

Note. All time-varying covariates are within-person centered. All time invariant covariates are grand-mean centered. *Robust z > 1.98.

PA, Be; = -.003, robust z = -1.54, but significant for NA, B¢, =
.004, robust z = 2.34. Results of Model 3 are graphically pre-
sented in Figures 1 and 2 for PA and NA, respectively.

We followed the procedures and recommendations to inter-
pret interaction effects (Aiken & West, 1991; Friedrich, 1982).
Figure 1 graphically represents the two-way interaction of self-
esteem and physical symptoms on PA. When self-esteem was
higher (solid black line), PA was higher compared to when self-
esteem was lower (dotted gray line), across all levels of physical
symptoms. In addition, the effect of self-esteem on PA depend-
ed on the level of physical symptoms. Specifically, the effect of
self-esteem on PA was higher when the level of physical symp-
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toms was lower. Thus, the Self-Esteem x Age interaction effect
was in the opposite direction as hypothesized, such that, if the
buffering effect of self-esteem was present, the effect of self-es-
teem on PA would be higher at the higher end of physical symp-
toms (Cohen & Wills, 1985). Figure 2 illustrates the three-way
interaction of self-esteem, physical symptoms, and age on NA.
Across all three age groups, when self-esteem was higher (solid
black line), NA was lower compared to when self-esteem was
lower (dotted gray line). In addition, the association between
physical symptoms and NA depended jointly on self-esteem and
age. The effect of self-esteem on NA was lower when both the
levels of physical symptoms and age were higher. In particular,
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Figure 1. Two-way interaction of self-esteem and physical symptoms
on positive affect.

in older adults (Panel c), the effect of self-esteem on NA was
lower at the higher end of physical symptoms, such that when
the level of physical symptoms was at +2SD, the level of NA
was the same regardless of the level of self-esteem. As shown
from Figures 2(a) to 2(c), the effect of self-esteem was reduced
from young to old age when the level of physical symptoms was
higher.

Discussion

In the context of quality of life and health in aging, studies
have identified the links between indices of quality of life and
the processes to maintain emotional well-being (Kernis,
2005; Zakoscielna & Parmelee, 2013). The present study fo-
cused on the role of self-esteem as a resilience factor in the
link between physical symptoms and affect in the everyday
life of adults. Findings showed an overall effect of within-per-
son self-esteem on the association between physical symp-
toms and PA. However, the effect of self-esteem on PA was
reduced when the level of physical symptoms was higher. In
addition, results showed a significant age difference in the
effect of within-person self-esteem on the association be-
tween physical symptoms and NA. Specifically, when the lev-
el of physical symptoms was higher, the effect of self-esteem
on NA was smaller in older adults compared to young and
middle-aged adults.

Affect and Health in Everyday Life

Consistent with findings of past cross-sectional, longitudinal,
and intensive repeated-measures studies, the daily physical
symptoms of adults were associated with negative emotional
experiences, including depression and negative affect (Mur-
rell et al., 1991; Zautra, 2003). For example, in an earlier
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3-Way Interaction Plot For Young Adults
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Figure 2. Three-way interaction of self-esteem, physical symptoms,
and age on negative affect. Age was grand-mean centered. Forillustra-
tion, we used young adults = -1 SD, middle-aged adults = 0, and older
adults = +1 SD. The M age was 56.7 years, and SD was 18.66. Thus, the
specific ages used from panels (1) to (3) were 38.04, 56.7, and 75.36
years, respectively.
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study by Conner et al. (2006), physical pain was associated
with negative emotional experiences in individuals with rheu-
matoid arthritis. Our results advance those reported in inten-
sive repeated-measures studies, such that the application of
the multivariate marginal approach (Asar & Ilk, 2013) en-
abled the simultaneous examination of PA and NA in their
associations with physical symptoms. Although PA and NA
are conceptualized as relatively independent dimensions
(Watson et al., 1988), ignoring the multivariate responses
within person may not yield valid statistical inferences be-
cause of the inaccurate estimates of standard errors (Asar &
ik, 2013; Zeger, Irizarry, & Peng, 2006). In addition, the
univariate examination of either PA or NA fails to provide a
more complete picture of the complexity of emotional expe-
rience in everyday life (Hay & Diehl, 2011). Thus, the find-
ings reported here contribute to the existing literature by ex-
amining the associations between PA, NA, physical symp-
toms, and self-esteem simultaneously.

Self-Esteem as a Resilience Factor across
the Adult Lifespan

In accord with past research, our findings provided partial
support for the role of self-esteem as a resilience factor in the
face of daily physical symptoms (Baumeister et al., 2003;
Greenberg et al., 1992). Self-esteem has been associated with
various indicators of life success, including better academic
and occupational achievement, higher income, better physi-
cal health, and more happiness (Leary & Baumeister, 2000;
Orth et al., 2012; Trautwein, Ludtke, Koller, & Baumert,
2006). Self-esteem was also shown to buffer the negative ef-
fect of death-related existential threats in young adults (Rout-
ledge et al., 2010). Most studies, however, focused on self-es-
teem as a trait-like individual difference variable (Kernis,
2005) and its associations with indicators of life success. Al-
though between-person associations do not necessarily trans-
late into within-person associations (Hamaker, 2012), recent
findings supported that the time-varying aspect of self-esteem
may have implications for emotional well-being (Paradise &
Kernis, 2002; Sowislo et al., 2014). Instead of the degree of
stability, the present study moved one step further and exam-
ined the buffering effect of within-person self-esteem in the
everyday context. Our findings suggest that within-person
self-esteem does not buffer the effect of physical symptoms
on daily PA or NA. Although within-person self-esteem
showed an overall effect on daily PA and NA, its effect on PA
was reduced when the level of physical symptoms was higher.
In addition, the effect of within-person self-esteem on daily
NA became negligible when the level of physical symptoms
was high in older adults. Our findings suggest that the effect
of within-person self-esteem diminishes in old age when age-
related limitations in resources and challenges to well-being
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become more personally relevant (Orth et al., 2010; Wagner
et al., 2013). Similarly, results from longitudinal studies have
shown that the level of depressive symptoms increased and
the use of coping strategies decreased in old age (Chui, Gers-
torf, Hoppmann, & Luszcz, 2015; Diehl et al., 2014). Thus,
self-esteem may serve as a psychological resource to cope
with minor stress earlier in life. In contrast, age-related vul-
nerabilities such as chronic health conditions may render the
implementation of coping and self-regulation strategies more
difficult if not impossible (Charles, 2010).

Self-Esteem in Old Age

Our results suggest that there is no universal generalization
of the benefits of self-esteem, in relation to chronological age,
that can be made regarding whether self-esteem confers
greater resilience on adults (Diehl, Hay, & Chui, 2012). De-
spite the plethora of research on the benefits of high self-es-
teem, recent studies examined the vulnerabilities associated
with high self-esteem (Crocker & Park, 2004). In particular,
the different routes in the pursuit of high self-esteem were
examined. When motivated by self-validation goals, individ-
uals react to threats to the self in ways that undermine learn-
ing, relatedness, autonomy and self-regulation. Consistent
with Crocker and Park (2004), we suggest that the costs as-
sociated with the pursuit of self-esteem may differ in different
individuals and under different circumstances. In particular,
the threat to the self due to a high level of chronic physical
symptoms may not be easily dealt with by a boost of tempo-
rary self-esteem (Schimel et al., 2008).

Limitations and Outlook

Our findings should be considered in light of several limita-
tions. First, our sample was relatively healthy, high functioning,
and community-dwelling. The sample was also predominantly
of European-American descent. Research suggests that individ-
uals of more disadvantaged socioeconomic backgrounds, i.e.,
lower income and educational background, tend to experience
more stress and poorer physical health (Gallo, Bogart, Vran-
ceanu, & Matthews, 2005; Gruenewald et al., 2012). Thus, our
findings may underestimate the association between affect and
physical symptoms in a more diverse and less healthy popula-
tion.

Second, the present study cannot tease apart the cause-
and-effect associations between affect, physical symptoms,
and self-esteem in everyday life. Instead of viewing self-es-
teem as a psychological resource of resilience (Leary & Bau-
meister, 2000), some studies view self-esteem as the outcome
of good health, better education, and more positive person-
ality profiles (Wagner, Lang, Neyer, & Wagner, 2014). We
cannot ascertain whether PA and NA reported were reac-
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tions to physical symptoms or other intervening events. How-
ever, in an evaluation of the prospective reciprocal relation
between self-esteem and depression, results from a meta-anal-
ysis of longitudinal studies suggested that self-esteem predicts
depression (Sowislo & Orth, 2013). In particular, the effect
of self-esteem on depression (B = -.16) was significantly
stronger than the effect of depression on self-esteem (f =
-.08). Future research might include a lead/lag effect of self-
esteem to examine the reciprocal relation between multiple
domains in everyday life using the intense repeated-measure
design (Stawski et al., 2015).

Third, recent studies applied statistical models such as the
latent trait-state model to quantify the extent to which self-es-
teem is a trait or a state (Anusic & Schimmack, 2016; Hank,
2015; Wagner et al., 2015). Using repeated measures of dif-
ferent time-scales spanning from days to years, these studies
examined the between-person and within-person variances in
self-esteem. In general, trait self-esteem pertains to the be-
tween-person variance. In contrast, state self-esteem pertains
to within-person variance. It is not clear, however, whether
trait self-esteem measured using the original self-esteem scale
(Rosenberg, 1989) may or may not be comparable to the
measure of trait self-esteem derived from the between-person
variances in repeated measures of self-esteem. Although self-
esteem was measured using the original Rosenberg’s self-es-
teem scale at baseline, the conceptualization and estimation
of trait and state self-esteem were not the focus of the present
study. Future studies should examine the similarities and dif-
ferences in trait self-esteem measured at baseline, compared
to trait self-esteem derived from the between-person variance
in repeated measures.

Fourth, in this study age was a between-person variable.
Thus, the effects of cohort and age differences are confound-
ed (Li & Schmiedek, 2002). We cannot ascertain whether the
age difference in the effect of self-esteem stems from age-re-
lated changes or cohort differences. Past studies found evi-
dence both for and against cohort differences in self-esteem
(Gentile, Twenge, & Campbell, 2010; Trzesniewski et al.,
2003; Twenge & Campbell, 2001). However, less is known
about the cohort differences in the buffering effect of self-es-
teem (Orth, Robins, & Meier, 2009). Future studies should
adopt multiple time-scales as different metrics of time to dis-
entangle the effects of cohort and age in the buffering effect
of self-esteem (Gerstorf, Hoppmann, & Ram, 2014; Li &
Schmiedek, 2002).

Fifth, although statistical methods, such as the region of
significance test, are available to evaluate interaction effects
in univariate multilevel modeling (Preacher, Curran, &
Bauer, 2006), no equivalent computational tools are avail-
able for multivariate marginal modeling. The interaction ef-
fects reported in the present study cannot be evaluated using
the Johnson-Neyman technique or confidence bands. Future
developments of statistical methods and implementations in
software are needed to enable better interpretation of two-
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way and three-way interaction effects in multivariate margin-
al modeling.

The last limitation affects all intensive repeated-measures
designs in real life: The strength of an intensive repeated-
measure design is that the phenomenon of interest is exam-
ined as it unfolds in the natural environment; thus, ecological
validity is enhanced. However, unlike laboratory-based stud-
ies, our study cannot control for all other factors that may
impact the affective experience in everyday life. Despite these
limitations, this study offers insights for future research. Our
findings support the assertions that interrelationships across
multiple domains should be considered in the research of af-
fective experiences in everyday life (Ong & Zautra, 2015). In
addition to physical symptoms, research should also examine
multiple types of stressors, as they may be associated with
different outcomes. For instance, among stressors of differ-
ent domains, social stressors were particularly relevant for
physical symptoms (Hay & Diehl, 2010).

Conclusion

This study showed that the effect of self-esteem on the associa-
tion between physical symptoms and affect differed between
PA and NA, and in different age groups. In contrast to our
initial hypotheses, self-esteem did not act as a buffer on daily
PA or NA, although self-esteem showed an overall effect on
daily affect. The self-esteem literature has provided a plethora
of evidence on the important role of self-esteem as a psycholog-
ical resource of resilience. Our findings attest to the value of
the examination of the role of self-esteem as a resilience factor
in the lifespan development of emotional well-being. These
findings converge with results from the aging literature that late
life entails increasing vulnerabilities that challenge individuals’
well-being (Baltes & Smith, 2003). Future research may sub-
stantiate our findings by examining both vulnerability and re-
silience that self-esteem may bring in coping with the varying
challenges across the adult lifespan.
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