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Abstract

Objectives: This article models the chain of risk that links life course socioeconomic status (SES), daily stressor exposure
and severity, and daily well-being.

Method: Data from the main survey and the daily diary project of the Midlife in the United States (MIDUS) Refresher
study were combined, resulting in 782 participants (55.6% female; age 25-74, M = 47.9) who reported on 5,849 days
of information on daily stressors and daily well-being. Data were measured at both person and day levels. Between-person
predictor variables include childhood SES, education, and adult SES. Within-person daily variables assessed exposure to
daily stressors, severity of daily stressors, positive affect, negative affect, and daily physical symptoms. We contrasted
hypothesized models, the chain of risk trigger effect model versus the additive model within a multilevel structural equation
modeling framework.

Results: The influences of life course SES and daily stressor exposure and severity on daily well-being were better described
by the chain of risk additive model than the chain of risk trigger effect model. Childhood SES was directly and indirectly
(through education, adult SES, and daily stressor exposure and severity) associated with daily well-being (in between-
person level), especially daily physical symptoms and daily negative affect.

Discussion: Childhood may be a sensitive period that has salient implications for day-to-day well-being later in life.

Keywords: Cumulative advantage/disadvantage, Daily stressors, Health disparities, Life course analysis, Structural equation models

Studies have shown that childhood is a sensitive period,
during which low socioeconomic status (SES) has long-term
effects on health (Miller, Chen, & Parker, 2011). Daily stress
processes are one pathway through which childhood SES
may lead to disparities in health due to persistent lower
levels of daily well-being that is caused by daily stressor
exposure and severity (Leger, Charles, Ayanian, & Almeida,
2015; Miller et al., 2011). However, the precise mechanisms
through which childhood SES and daily stressor exposure
and severity affect daily well-being have rarely been clearly

articulated, nor have they been explicitly tested. This article
presents a multilevel structural equation modeling (MSEM)
approach to simultaneously investigate within-person links
among childhood SES, daily stressor exposure and severity,
and daily well-being, as well as between-person differences
in such links. We define daily well-being as a combination of
physical and psychological well-being, including daily nega-
tive affect, daily positive affect, and daily physical symp-
toms (Leger et al., 2015; Reis, Sheldon, Gable, Roscoe, &
Ryan, 2000).
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Childhood SES and Adult Health: Chain of Risk of
Life Course SES

According to the life course epidemiology framework, early-
life disadvantages increase one’s exposure to later hardships,
forming what is known as the “chain of risk” of health in
adulthood (Ben-Shlomo, Mishra, & Kuh, 2014). In terms of
SES, previous studies have shown that there are lower levels
of intergenerational mobility in the United States (Torche,
2015), which suggests that social status remain relatively
stable between different generations within the same family
(Chetty, Hendren, Kline, Saez, & Turner, 2014). The major-
ity of people in the United States accumulate either socioeco-
nomic opportunities (high SES) or risks (low SES) across their
life course (Luo & Waite, 2005). These chains of socioeco-
nomic opportunities or risks generally depend on individual’s
early-life SES, which is determined by their parental SES.
Life course epidemiology holds two competing models of
pathways that link chain of risk of SES to health: the trig-
ger effect model and the additive model (Ben-Shlomo et al.,
2014), also known as the social trajectory model and the
cumulative exposure model (Berkman, 2009). The trigger
effect model contends that the most recent risk in the life
course solely affects health. In contrast, the additive model
is used to propose that the presence of independent effects
from earlier risks affect later-life health. Current literature
provides mixed results with respect to the pathways through
which childhood SES is associated with health and well-
being in later life. Luo and Waite (2005), for example, found
that childhood SES is associated with physical, mental, and
cognitive well-being in later life, independent of adult SES.
However, Marmot, Shipley, Brunner, and Hemingway (2001)
found that childhood SES had little impact on health in later
life and that adult SES was a more important factor that con-
tributes to health problems, such as coronary disease.

Chain of Risk of Life Course SES, Daily Stressor
Exposure and Severity, and Daily Well-Being

Daily stressors (or daily hassles) are minor yet frequent
day-to-day disruptions, such as family arguments and
work deadlines (Almeida, 2005). One possible mechanism
that links daily stressors to health outcomes is frequency
of stressor exposure, which is the probability that a person
will experience a daily stressor (Almeida, Piazza, Stawski,
& Klein, 2011). Furthermore, daily stressor exposure is
partially related to structural factors, such as SES, that
increase an individual’s chance of experiencing day-to-day
stressors (Almeida, 2005; Almeida et al., 2011). However,
previous studies have shown that individuals with less
education report lower exposure to daily stressors. At the
same time, when these same individuals do experience daily
stressors, the stressors are often perceived as more severe
(Almeida, Neupert, Banks, & Serido, 2005; Grzywacz,
Almeida, Neupert, & Ettner, 2004).

Higher daily stressor severity has been shown to be asso-
ciated with lower levels of daily positive affect, daily negative

affect, and daily physical symptoms (Almeida, 2005; Almeida
et al., 2005; Grzywacz et al., 2004). Furthermore, persistent
lower levels of daily well-being that is caused by higher daily
stressor severity may be the mechanism by which SES is linked
to chronic diseases. A previous study found that higher levels
of daily negative affect associated with daily stressors signifi-
cantly predicted chronic physical and psychological distress
(Charles, Piazza, Mogle, Sliwinski, & Almeida, 2013; Piazza,
Charles, Sliwinski, Mogle, & Almeida, 2013) and mortality
risk (Chiang, Turiano, Mroczek, & Miller, 2018). In add-
ition, Leger and colleagues (2015) found that higher daily
physical symptoms associated with daily stressors predicted
chronic conditions and functional impairment 10 years
later. Finally, lower levels of daily positive affect associated
with daily stressors significantly predicted elevated levels
of inflammation (Sin, Graham-Engeland, Ong, & Almeida,
2015) and mortality (Mroczek et al., 2015).

Studies on the influence of childhood SES on daily bio-
logical functioning in later life have shown the importance
of daily stress processes and daily well-being as possible
mechanisms of disparities in health. For example, early-
life SES has been linked to alterations in autoimmune and
endocrine regulation in later life that may presage chronic
diseases (Carroll, Cohen, & Marsland, 2011; Desantis,
Kuzawa, & Adam, 2015; Miller et al., 2011). These altera-
tions of biological processes may be associated with persist-
ent lower levels of daily well-being that is associated with
daily stress processes. A previous study found that reactivity
to daily stressors is associated with increased cortisol output
(Stawski, Cichy, Piazza, & Almeida, 2013). Elevated corti-
sol output has been linked to chronic diseases and mortality
(Schoorlemmer, Peeters, van Schoor, & Lips, 2009).

Hypotheses

Given that daily stressor exposure and severity and levels
of daily well-being are important predictors of long-term
health, it is essential to analyze their associations with
childhood SES to better understand the influence of early-
life experiences on later disparities in health conditions.
This article evaluates whether the influence of the chain of
risk of life course SES, daily stressor exposure and severity,
and daily well-being follow better the trigger effect model
or the additive model (Figure 1).

Method

Participants

Data are from the Midlife in the United States (MIDUS)
Refresher study. The MIDUS Refresher study was per-
formed to investigate the health impacts (broadly defined)
of the great recession in the late 2000s among adults in the
United States. The MIDUS Refresher was also intended to
refresh and expand the MIDUS study by recruiting a new
set of participants (Kirsch & Ryff, 2016). The present ana-
lysis included 782 participants (55.6% female; ages 25-735,
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M, = 47.91) who participated in the MIDUS Refresher
daily diary study. All participants had previously joined the
MIDUS Refresher main survey, a nationally representative
telephone-mail survey conducted between 2011 and 2014
involving 3,577 people, aged 23-76 years old.

Participants in the daily diary study (conducted between
2012 and 2016) were randomly selected from the main
survey participants. They completed telephone interviews
for eight consecutive evenings regarding their daily experi-
ences. On average, participants completed 7.5 of the eight
interview days, which resulted in a total of 5,849 daily
diary days. Participants signed an informed consent to par-
ticipate in both the main survey and the daily diary study.
Sociodemographic characteristics of the participants in the
daily diary study were similar to those of participants in the
main survey (Table 1), which was also the case in the pre-
vious waves of MIDUS (Almeida, Wethington, & Kessler,
2002; Cichy, Stawski, & Almeida, 2012).

Measures

The variables in this study were divided into day-level and
person-level data. Day-level data were measured during
eight consecutive days of the daily diary study, whereas per-
son-level data were obtained through the baseline survey of
the MIDUS Refresher. As days are nested within individu-
als (Almeida, Stawski, & Cichy, 2011), MSEM permits the
examination of within-person links among childhood SES,
daily stressor exposure and severity, and daily well-being,
as well as between-person differences in such links (see
Analysis for a more detailed explanation of MSEM; see
Supplementary Table 1 for correlations among the vari-
ables used in model fitting).

Day-Level Variables

Daily Positive and Negative Affect

During the daily telephone interviews, participants were
asked to indicate the frequency at which they experienced
a certain positive and negative emotion during that day on
a 0—4 scale (0 = none of the time, 1 = a little of the time,
2 = some of the time, 3 = most of the time, and 4 = all the
time). Daily positive affect was computed using 14 items

Daily Stressor
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Figure 1. Hypothesized models: MSEM A, chain of risk trigger model;
MSEM B, chain of risk additive model.

(Cronbach’s alpha = .95 across all persons and days) asso-
ciated with positive feelings or emotions (adapted from
Mroczek & Kolarz, 1998). This measure has been shown
to be associated with health outcomes such as inflamma-
tion among people from different age groups across adult-
hood (Sin et al., 20135). Daily negative affect was measured
using 14 items (Cronbach’s alpha = .87 across all persons
and days) from the adapted version of the Non-Specific
Psychological Distress Scale (Kessler et al.,2002). This meas-
ure has been shown to be associated with health outcomes
such as chronic physical health conditions among people
from different age groups across adulthood (Piazza et al.,
2013). Daily positive affect and daily negative affect were
calculated by taking the mean responses from each scale
in each day of the daily diary study. Across all persons and
days, the mean of daily positive affect was 2.52 (SD =2.62,
minimum-maximum = 0—4) and the mean of daily negative
affect was 0.22 (SD = 0.07, minimum-maximum = 0-3.43).

Daily Physical Symptoms

Participants were asked to indicate whether they expe-
rienced each of the 22-physical symptoms in a physical
symptoms checklist (Leger et al., 2015) during the day.

Table 1. Demographic Comparison of the MIDUS Refresher
Main Survey and the Daily Diary Study

MIDUS
MIDUS Refresher  Refresher daily
baseline survey*

Demographic variable diary study®

Age

Young adults (23-39) 27.3 27.7

Midlife adults (40-59) 39.9 S51.2

Older adults (60-76) 32.8 21.1
Gender (%)

Males 48.1 44.4

Females 51.9 55.6
Education (%)

No bachelor degree 50.1 53.9

Bachelor degree and above  49.9 46.1
Average household income in ~ 85,285.55 84,458.33
USD (SD) (64,367.35) (67,206.75)
Marital status (%)

Married 64.0 65.3

All others 36.0 34.7
Children in household (%)

Yes 45.1 45.8

No 54.9 54.2
Race (%)

Caucasian 82.3 82.6

African American 7.7 7.4

All other races 10.0 10.0

Note: MIDUS Refresher = Midlife in the United States Refresher Study.
aRespondents in the MIDUS Refresher baseline survey (N = 3,577). "Respond-
ents in the MIDUS Refresher daily diary study, all of whom had previously
participated in the MIDUS Refresher main survey (N = 782). “Whether
respondent had at least one child aged 18 or younger living in the house.
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The instrument measures five groups of symptoms: aches/
pain, gastrointestinal symptoms, chest pain or dizziness,
flu symptoms, and an open-ended response for other type
of physical symptoms. This measure has been shown to be
associated with health outcomes including chronic con-
ditions and functional impairment among different age
groups across adulthood (Leger et al., 2015). Daily phys-
ical symptoms were calculated by summing the number
of symptoms experienced by each participant across the
8 days of the telephone interview (Cronbach’s alpha = .74
across all persons and days). Across all persons and days,
the mean of daily physical symptoms was 1.87 (SD = 2.33,
minimum-maximum = 0-22).

Daily Stressor Exposure

Participants were asked whether they experienced any
stressor event covered in the Daily Inventory of Stressor
Events (DISE; Almeida et al., 2002). The DISE includes
seven different types of stressors: arguments, avoided
arguments, discrimination, work/education stressors,
home stressors, network stressors (events that occur to
close friends and family), and other stressors. Participants
who experienced at least one type of stressor in each day
of the daily diary interview were coded as 1 (yes) for daily
stressor exposure; otherwise, they were coded as 0 (no).
Participants in the MIDUS Refresher reported at least one
daily stressor on 40% of the study days, which coincides
with the percentage of stressor days found in previous
waves of the MIDUS daily diary study (Almeida et al.,
2002; Cichy et al., 2012).

Daily Stressor Severity

Participants also reported the severity (“How stressful
was this stressor for you?”) of each reported stressor in
each study day using a 4-point Likert scale (0 = not at
all, 1 = not very, 2 = somewhat, 3 = very stressful). The
daily stressor severity variable was the mean of each day’s
reported stressor severity. Participants who reported zero
stressors in any of the study days were assigned a zero for
their daily stressor severity. Across all persons and days,
the mean of daily stressor severity was 0.75 (SD = 1.02,
minimum-maximum = 0-3).

Person-Level Variables

Childhood SES

Data regarding participant’s SES are from the MIDUS
Refresher main survey. Participants’ childhood SES was
measured using four indicators: (a) parent’s highest level
of education (0 = < high school, 1 = high school/GED,
2 = some college and above), (b) parent’s employment sta-
tus during childhood (0 = not working at all/a little of time,
1 = some of the time/most of the time, 2 = all the time), (c)
whether the family of origin received welfare (0 = all the
time/most of the time, 1 = some of the time/a little of the

time, 2 = never in welfare), and (d) financial situation grow-
ing up (0 = a lot/somewhat/a little worse off than average
family, 1 = same as average family, 2 = a lot/somewhat, a lit-
tle better off than average family). The mean childhood SES
score was 5.95 (SD = 1.60, median = 6, minimum-max-
imum = 0-8). This set of childhood SES measures has been
shown to be a significant predictor of health outcomes in
adulthood, such as allostatic load (Friedman, Karlamangla,
Gruenewald, Koretz, & Seeman, 2015; Gruenewald et al.,
2012), reported chronic diseases (Ferraro, Schafer, &
Wilkinson, 2016), and diabetes (Tsenkova, Pudrovska, &
Karlamangla, 2014).

Education

Level of education was measured by asking participants to
report their highest level of education on a 12-level scale
(1 = no school/some grade school, 5 = graduated from high
school, 9 = graduated with bachelor’s degree, 12 = PhD,
EdD, MD, JD). Participants’ responses were transformed
into no bachelor’s degree (coded as 0) and bachelor’s degree
and above (coded as 1). Almost half of the participants
(49.9%) reported that they had at least a bachelor’s degree.

Adult SES

Adult SES was measured using four indicators: (a) house-
hold-size adjusted income to poverty ratio (0 = less than
300%, 1 = more than or equal to 300% but less than 600 %,
2 = more than equal to 600%), (b) current financial situ-
ation (0 = worse, 1 = average, 2 = best), (c) availability of
money to meet basic needs (0 = not enough money, 1 = just
enough money, 2 = more money than need), and (d) diffi-
culty level paying bills (0 = very/somewhat difficult, 1 = not
very difficult, 2 = not at all difficult). The mean adult SES
score was 3.80 (SD = 2.31, median = 4, minimum-max-
imum = 0-8). This set of adulthood SES measures has been
a significant predictor of health outcomes in adulthood,
such as allostatic load (Gruenewald et al., 2012) and dia-
betes (Tsenkova et al., 2014).

Other Demographic Variables

Age (in years), gender (0 = female, 1 = male), and race
(1 = White, 0 = others) were used as additional covariates
to predict individual differences in each outcome variable
given previous reports of their effects on the accumulation
of risks or opportunities across the life course (Ferraro,
Shippee, & Schafer, 2009).

Analysis

This article models the linkages of life course SES with
daily stressor exposure, daily stressor severity, and daily
well-being. Our analyses also include testing multiple
pathways to test the two competing hypothetical models.
MSEM is an appropriate and innovative method to test
these hypotheses. Combining the strengths of multilevel
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modeling and structural equation modeling, MSEM parti-
tions nested data into within- and between-person compo-
nents, incorporates multivariate information by modeling
means and variance—covariance structures of the data, and
simultaneously test measurement models of latent variables
and relations among the latent variables (Heck & Thomas,
2015; Mehta & Neale, 2005).

We tested our hypothetical models (Figure 1) using a ser-
ies of two-level MSEMs, one variation is shown in Figure 2
(the final model). Level 1 of the models explains within-
person associations among daily-level variables, including
daily stressor exposure, daily stressor severity, daily phys-
ical symptoms, daily negative affect, and daily positive
affect. Parameter estimates from Level 1 help answer ques-
tions such as on the days on which individuals reported
high (relative to their latent, person-specific means) daily
stressor exposure and daily stressor severity, did they tend
to report high (relative to their latent, person-specific
means) daily physical symptoms, daily negative affect, and
low daily positive affect?

Level 2 of the MSEMs serves to delineate the links
among between-person predictor variables and individuals’
latent person-specific means of physical symptoms, negative

Childhood
SES

Age

Gender

Between-level

affect, and positive affect across the 8 days of the study
(Ludtke, Marsh, Robitzsch, & Trautwein, 2011; Lidtke
et al., 2008; Marsh et al., 2009). These latent person-spe-
cific means may be regarded as individuals® overall stress
exposure and severity and overall levels on those three well-
being variables (we refer to them as between-person daily
stressor exposure, between-person daily stressor severity,
between-person daily physical symptoms, between-per-
son daily positive affect, and between-person daily nega-
tive affect), and have been shown in the past to produce
a more accurate representation (i.e., lower biases) as esti-
mates of individuals’ true underlying means that observed
aggregates of daily variable scores over time (Ludtke et al.,
2008, 2011; Marsh et al., 2009). Between-person variables
used to predict individual differences in Level-2 well-being
include childhood SES, education, adult SES, and other
demographic variables (age, gender, and race).

Level 2 provides a proxy for testing targeted aspects of
the two chain of risk models. MSEM motivated directly
by the chain of risk trigger effect model and the additive
model are denoted herein as MSEM A and MSEM B (see
Figure 1). Thus, under MSEM A, for instance, participants
with low adult SES would tend to report heightened levels

Daily

Stressor
Exposure Daily
(BP) Stressor
Severity (BP)

Daily
physical
symptom
(BP)

positive
affect (BP)

Negative
affect (BP)

Within-level

TR 38"

oy
Daily physical Daily negative Daily positive
symptom (WP) affect (WP) affect (WP)

Daily stressor
severity (WP)

Daily stressor
exposure (WP)

87

Figure 2. Final model, chain of risk additive model of life course SES, daily stressors, and daily well-being. BP = between person, WP = within person.
Rectangular shapes indicate observed variables; oval shapes indicate latent variables. *p <.05; **p < .01; ***p < .001; 'p < .10.
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of between-person daily stressor exposure and severity com-
pared with other participants in the sample. Furthermore,
under MSEM A, there were no direct paths from dis-
tal risk factors (life course SES) to any of the three latent
well-being variables at Level 2. In contrast, MSEM B, as a
proxy for testing the chain of risk additive model, differed
from MSEM A only in the inclusion of direct paths from
all distal risk factors (life course SES) to those three latent
well-being variables at Level 2. Thus, MSEM B postulates,
for instance, that among individuals with the same levels
of between-person daily stressor exposure and severity,
individuals with low childhood SES would tend to report
higher between-person negative affect, higher between-per-
son physical symptoms, and lower between-person positive
affect than those with high childhood SES (Figure 1).

Required pre-analysis steps were performed, including
extensive data assessment and cleaning, missing data ana-
lysis, and assessment of the measurement model (Leedahl,
Chapin, & Little, 2015). All latent constructs in this ana-
lysis (childhood SES and adult SES) were between level,
and thus, we conducted a one-level confirmatory factor
analysis (CFA) to assess the measurement model. Due to
missing data and some concerns of normality (especially
for the outcome variables), we utilized robust maximum
likelihood estimation, which is the default setting in MPlus
(Heck & Thomas, 2015; Muthén & Muthén, 2012). The
accuracy and fit of the models were assessed using multiple
criteria, including (a) multiple fit indices to evaluate overall
goodness of fit; (b) assessing whether there were localized
areas of strain in the solution, and (c) magnitude, statistical
significance, and the interpretability of the model’s par-
ameter estimates (Heck & Thomas, 2015; Leedahl et al.,
2015). All analyses were conducted using MPlus version
7.3 (Muthén & Muthén, 2012).

We first examined the goodness of fit of a CFA model
in which four observed indicators were used, respectively,
to identify two latent factors: childhood SES and adult
SES. The final CFA model fulfilled overall goodness-of-
fit criteria (x> = 470.88, df = 19, y*/df = 24.78, p < .001;
RMSEA = 0.06; CFI = 0.95; TLI = 0.93; SRMR = 0.04).

Table 2. Model Fit Indices for Comparison of MSEMs

The standardized factor loadings across all latent con-
structs ranged from .37 to .81, exceeding the cutoff of 0.30
(Floyd & Widaman, 1995). MSEMs A and B, based on the
same measurement model, were then estimated. Indirect
effects in each model and their associated statistical sig-
nificance (e.g., the indirect effect from childhood SES to
overall physical symptoms) were tested using the MODEL
INDIRECT command (Muthén & Muthén, 2012). The
estimates reported are based on the standardized results.

Results

The average cluster size for MSEM A was 7.45, with intra-
class correlations ranging from .16 to .76. Thus, the design
effect for the outcomes ranged from 2.0 to 5.9, confirming
the need to account for the within-person associations in
the data. The model showed overall acceptable goodness-
of-fit criteria (see Table 2). Assessment of parameter esti-
mates indicated that all the hypothesized paths of chain of
risk were significant, except that adult SES was only mar-
ginally associated with daily stressor exposure (p < .10).
MSEM B yielded similar design effect values and good-
ness-of-fit values (see Table 2). Likelihood ratio test was
used to compare the change in fit from MSEM B to MSEM
A. When additional direct paths from MSEM B were
omitted to yield MSEM A, significant decrement in fit was
observed (%, = 31.77,df .= 9,p < .001).

A final modified version of the hypothesized additive
model in which only the significant paths were retained
is included (Figure 2). The within-level part of the final
MSEM model indicated that at the day level, the days on
which individuals experience higher stressors compared
with their person-specific means were associated with
higher daily positive affect, lower level of daily negative
affect, and higher number of daily physical symptoms. In
addition, higher daily stressor severity was associated with
lower daily positive affect, higher daily negative affect, and
higher daily physical symptoms.

Assessment of parameter estimates at Level 2 indicated that
all the hypothesized direct paths of additive risk were significant

Model %2 df P RMSEA CFI TLI SRMR-W SRMR-B AIC BIC Adj-BIC
Measurement model 470.88 19 <.001 0.06 0.95 0.93 0.04 83,873.14  84,039.99  83,960.55
Hypothesized trigger 863.79 103 <.001 0.04 0.93 0.90 0.02 0.11 57,288.25 57,775.05  57,543.08
effect model (MSEM

A in Figure 1)

Hypothesized additive ~ 832.02 94 <.001 0.04 0.93 0.90 0.02 0.11 57,254.84 57,801.66 57,541.09
model (MSEM B in

Figure 1)

Final model (Figure 2)  812.88 90 <.001 0.04 0.93 090 0.02 0.11 57,683.77 58,164.30  57,935.51

Note: y* = chi-square test of model fit; adj-BIC = sample-size adjusted Bayesian information criterion; AIC = Akaike’s information criterion; BIC = Bayesian

information criterion; CFI = comparative fit index; df = degree of freedom for the chi-square test of model fit; MSEM = multilevel structural equation modelling;

p = p-value for the chi-square test of model fit; RMSEA = root mean square error of approximation; SRMR-B = standardized root mean square residual for between

level; SRMR-W = standardized root mean square residual for within level; TLI = Tucker-Lewis index.

“Measurement model only has one value of standardized root mean square residual.
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with the following exceptions (see Figure 2): (a) adult SES was
only marginally associated with between-person daily stressor
exposure; (b) childhood SES was only directly associated with
between-person daily physical symptoms and daily negative
affect, but not between-person daily positive affect; and (c)
education and adult SES were not directly associated with any
of the three Level-2 well-being variables (see Figure 2).

Sensitivity Analysis

We conducted sensitivity analysis for both the measurement
and structural models. We removed one random observed
variable for both childhood SES and adult SES factors to
test the robustness of our measurement model. We removed
overall positive affect from the structural model to test
the robustness of the final model. In general, substantive
conclusions remained largely the same. Childhood SES
directly predicted daily negative affect and daily physical
symptoms. In addition, daily stressor severity was a better
predictor of daily well-being than exposure. The results of
our sensitivity analysis indicated that the proposed model
yielded results that were robust to minor changes to the
measurement and structural models.

Discussion

This article is among the first to investigate the chain of risk
of life course SES, daily stressor exposure and severity, and
daily well-being. In addition, this article is intended to inves-
tigate the direct and indirect influence of childhood SES on
daily positive affect, daily negative affect, and daily phys-
ical symptoms. We found that childhood SES links to edu-
cation and that education, in turn, links to adult SES. The
results also support previous findings that adult SES is asso-
ciated with severity of daily stressors, but not daily stressor
exposure (Almeida et al., 2005; Grzywacz et al., 2004). We
also found that daily stressor severity is a better predictor
of daily well-being compared with daily stressor exposure.
Furthermore, we found that childhood SES was directly
associated with between-person levels of daily physical and
psychological well-being, especially daily physical symptoms
and daily negative affect. Childhood SES was also indirectly
associated with overall well-being through the chain of risk
of life course SES and daily stressor exposure and severity.
Findings from this article extend the literature of socioeco-
nomic disparities in health and stress in several ways. First, this
article complemented other findings regarding the “long arm”
of early-life conditions on adult health. This article is among
the first to show that childhood SES has a direct influence on
day-to-day well-being. Childhood may be a sensitive period
that has salient implications for daily well-being in adulthood.
On the other hand, another study has shown a less power-
ful influence of childhood SES relative to adult SES on influ-
encing health in later life (Marmot et al., 2001). These mixed
results may be due to differences in the health outcomes being
analyzed or due to structural differences between the United

Kingdom (where the study by Marmot et al. was conducted)
and the United States (this study), especially with respect to
the availability of universal health care and social welfare pro-
grams for low-income families in the United Kingdom.

This study adds to the knowledge that early-life SES
indirectly links to daily between-person psychosocial
demands and well-being through the chain of risk of life
course SES. The indirect link between childhood SES and
day-to-day well-being is especially associated with stres-
sor severity. Although proximal SES (adult SES) was not
associated with between-person daily stressor exposure,
individuals from lower levels of adult SES reported higher
levels of between-person daily stressor severity (Almeida
et al., 2005; Grzywacz et al., 2004). These results suggest
that daily stressor severity matters more than exposure to
daily stressors in explaining socioeconomic disparities in
daily well-being (Almeida et al., 2005; Grzywacz et al.,
2004). Grzywacz and colleagues (2004) have speculated
that daily stressor exposure is not significantly linked to
SES differentials in daily well-being for the following rea-
sons: (a) the chronic stressors that are experienced by lower
SES individuals may desensitize their experience to minor
day-to-day stressors (although in this study we controlled
for life course SES that may reflect chronic socioeconomic
hardships); (b) the possibility of gender and race on mask-
ing the systematic variation in exposure to daily stressors;
and (c) the possibility that lower SES individuals are less
reflective and articulate on reporting daily stressors. It is
also possible that lower SES individuals encounter simi-
lar types of daily stressors, indicating a low number of
daily stressors encountered and lower levels of daily stres-
sor diversity. A previous study found that lower levels of
daily stressor diversity are associated with lower levels of
daily well-being (Koffer, Ram, Conroy, Pincus, & Almeida,
2016). Future studies should consider including stressor
diversity when studying the influence of daily stress expos-
ure on socioeconomic disparities in daily well-being.

Third, we demonstrate that, in between-person level,
childhood SES directly associates with daily physical symp-
toms and daily negative affect, but not with daily positive
affect. These results may have important public health impli-
cations, given that previous studies have shown that higher
daily physical symptoms and negative affect due to daily
stressors are associated with long-term health outcomes such
as chronic physical and psychological distress (Charles et al.,
2013; Piazza et al., 2013), functional impairment (Leger
et al., 2015), and mortality risk (Chiang et al., 2018). In
addition, studies on the influence of childhood SES on daily
biological functioning in later life (e.g., alterations in auto-
immune and endocrine regulation) have shown the import-
ance of daily stress processes and daily well-being as possible
mechanisms of disparities in chronic diseases (Carroll et al.,
2011; Desantis etal.,2015; Miller et al.,2011). Future studies
should prioritize examination of the linkages among child-
hood SES, daily stressors, daily well-being, daily biological
functioning, and long-term health outcomes simultaneously.
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Finally, this study utilized multiple indicators of SES
across the life course, incorporating both subjective and
objective measures as recommended by several schol-
ars (Adler & Tan, 2017; Braveman et al., 2005; Shavers,
2007). These measures of SES have been shown as predic-
tors of several health outcomes, including allostatic load,
diabetes, and other chronic diseases (Ferraro et al., 2016;
Friedman et al., 2015; Gruenewald et al., 2012; Tsenkova
et al., 2014). However, results from this study are unable
to explain specific roles of objective and subjective SES
measures on health outcomes. Previous studies have found
that subjective SES is a better predictor of general health
compared with objective measures of SES (Adler, Epel,
Castellazzo, & Ickovics, 2000; Singh-Manoux, Marmot, &
Adler, 2005). Future studies should investigate the unique
contribution of subjective and objective measures of SES
across the life course on day-to-day health and well-being.

Strengths and Limitations

This article presents a multilevel structural equation modeling
(MSEM) approach to simultaneously investigate within-per-
son links among childhood SES, daily stressor exposure and
severity, and daily well-being, as well as between-person dif-
ferences in such links. The MSEM method partitions variance
of nested data into within- and between-person and also has
the ability to incorporate measurement models and pathway
analyses simultaneously. As stated previously, this article also
incorporated multiple indicators to measure childhood and
adult SES, combining both subjective and objective indica-
tors. Finally, this study incorporated three measures of daily
well-being and analyzed them simultaneously, minimalizing
the symptom perception bias (Leger et al., 2015).

In light of these strengths, this article also has several
limitations. First, life course data for the analyses were col-
lected using a retrospective cross-sectional research design.
Other research on life course epidemiology using prospect-
ive data, for example, Marmot and colleagues (2001),
shows the limited role of childhood SES and supports
the chain of risk trigger effect model. Thus, future repli-
cation is needed using longitudinal data to test whether
the links between life course socioeconomic hardships
and daily well-being still follow the chain of risk additive
model. Second, participants in this sample did not reflect
the national distribution of the U.S. population, especially
in terms of racial and socioeconomic composition. Future
replication is required to explore the chain of risk models
among a more nationally representative population in terms
of race and SES. Third, our analyses excluded other types
of early-life hardship such as early traumatic experiences
(e.g., child abuse), which have been shown to be important
predictors of health in later life (Springer, 2009). Fourth,
our analyses did not incorporate the timing and duration
of hardships, which are also important predictors of health
in adulthood (Friedman, Montez, Sheehan, Guenewald, &
Seeman, 2015). Fifth, our model is unable to explain the

interindividual variability regarding mobility of SES across
the life course and the influence of education, personality,
and resiliency on buffering life course hardships. Luo and
Waite (2005) found that one fifth of participants in their
sample experienced SES mobility (upward or downward).

Finally, there are several potential constraints of the SES
measures used in this study. The measure about parental
employment status does not distinguish part-time or full-
time employment status, number of jobs held, or spells of
unemployment. The item regarding family welfare receipt
may be biased toward single mother households. Thus,
instead of a reflection of childhood SES, this variable may
reflect participants’ experience of growing up in a single-
parent household. In addition, participants’ answers to ques-
tions about their financial situation may depend on social
comparison, which may depend on neighborhood-level SES.
These limitations may lead to biased estimation of the influ-
ence of childhood SES on daily well-being. Replications are
needed to test the consistency of these results using different
data sets. In addition, more studies are needed to investigate
the validity of these childhood SES measures.

Conclusion

In summary, the current study adds to the knowledge of the
“long arm” of early-life influence on later-life daily well-
being. We demonstrated that life course SES and daily stres-
sor exposure and severity predict daily well-being and fit
the chain of risk additive model. We found that childhood
may be a sensitive period that has salient implications for
day-to-day well-being later in life directly and indirectly
through daily stressor severity.

Supplementary Material

Supplementary data is available at The Journals of
Gerontology, Series B: Psychological Sciences and Social
Sciences online.
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