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Abstract 
Background Low socioeconomic status (SES) is robustly associated with increased risks of morbidity and mortality. Affective reactivity to daily 
stressors has been proposed to be a mediator for this association. However, few longitudinal studies have empirically tested the indirect effect 
of SES on health through affective reactivity to daily stressors.
Purpose This study aimed to test the indirect effect of SES on physical health via affective reactivity to daily stressors over a 10-year period and 
to explore age and sex differences in such indirect effect.
Methods Data were drawn from a subsample of 1,522 middle-aged and older adults (34–83 years of age, 57.2% female, 83.5% White) from the 
Midlife in the United States study. SES (i.e., education, household income, indicators of financial distress) was assessed in 2004–2006. Affective 
reactivity to daily stressors was computed using data collected during the 8-day daily stress assessment in 2004–2009. Self-reported physical 
health conditions were assessed in 2004–2006 and 2013–2014.
Results There was a significant indirect effect of lower SES on more physical health conditions via elevated negative affective reactivity to daily 
stressors among women but not men. The indirect effect of SES on physical health conditions via negative affective reactivity to daily stressors 
was consistent across the middle and older adulthood.
Conclusions Our findings suggest that negative affective reactivity to daily stressors might be a key intermediate process contributing to per-
sistent SES disparities in physical health, particularly among women.

Lay summary 
Individuals from low socioeconomic backgrounds tend to experience poor physical health, partially because they might be more vulnerable to 
stress exposure due to limited resources to cope with stress than those from high socioeconomic backgrounds. This study examined the in-
direct link between socioeconomic status (SES) and physical health through emotional responses following exposure to stress. We also explored 
whether there were age and sex differences in this indirect link. We analyzed the survey and daily diary data from 1,522 middle-aged and older 
adults. Individuals reported indicators of SES and a count of medical health conditions. Individuals also reported their experiences of stressors 
and negative and positive emotions each day over 8 days to capture changes in negative and positive emotions on stressor days versus non-
stressor days. We found that among women, but not men, lower SES was related to larger increases in negative emotions on stressor days, 
which, in turn, was related to more chronic health conditions. Differences in individuals’ negative emotions following exposure to daily stressors 
may be a critical indirect pathway linking SES to physical health.
Keywords Socioeconomic status ∙ Physical health ∙ Affective reactivity ∙ Stress response

Introduction
Health disparities associated with socioeconomic status (SES) 
are profound and persistent [1]. Low SES has been linked to 
an increased risk of a variety of poor physical health out-
comes, including but not limited to cardiovascular disease 

[2], diabetes [3], cancer [4], and mortality [5]. Rather than 
decreasing, there is evidence showing widening SES gaps in 
physical health [6, 7]. Researchers have been increasingly 
interested in understanding mechanisms that may account 
for the SES gradient on physical health [8, 9]. Although 
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environmental resources and health behaviors account for 
some of the SES disparities in physical health [1], psycho-
logical variables—including stress—have been hypothesized 
as key mediators linking SES to physical health [10].

The Reserve Capacity Model [10] argues that stress ex-
posure and resulting negative emotions are key mechanisms 
underlying physical health disparities associated with SES. 
Gallo and Matthews [10] suggest that individuals from low 
SES backgrounds experience more frequent and more severe 
stressors in their daily life, which are likely to increase nega-
tive emotions and dampen positive emotions, and, in turn, 
alter the functioning of key physiological systems implicated 
in physical health, such as the hypothalamic–pituitary–ad-
renal axis. The pathways highlighted by the Reserve Capacity 
Model have been supported empirically, with low SES 
being associated with increased exposure to severe stress in 
day-to-day life [11, 12], higher levels of negative affect [13], 
lower levels of positive affect [14], and more daily physical 
symptoms [15]. Recent evidence testing the full model sug-
gests that negative affect perturbations associated with low 
SES are related to premature mortality via dysregulations of 
daily hypothalamic–pituitary–adrenal axis activity [16].

Although existing studies have supported the mediation 
role of stress exposure in the SES–physical health link [16], 
few studies have examined to what extent stress response can 
explain SES disparities in physical health. Some research in-
dicates that individuals with low SES are likely to show more 
emotional distress following stress than their counterparts 
with high SES, even when confronting similar stressors [17]. 
In other words, SES can influence the amount and severity of 
stressors that individuals encounter and the extent to which 
they react psychologically and physiologically to the stressors 
they encounter [17]. A few studies support this idea. For ex-
ample, following a laboratory-based acute stress induction, 
individuals with lower SES showed higher physiological stress 
reactivity [18, 19] and increased fear induction [20]. Recently, 
Jiang et al. found that lower SES was associated with higher 
perceived stress and inflammatory reactivity after a human-
caused disaster [21]. Indeed, individuals in low SES envir-
onments have been found to appraise stressors in their daily 
lives as more threatening, which may partially explain the SES 
gradient in health [12].

Affective reactivity is a form of psychological response to 
daily stressors. One way to study affective reactivity to daily 
stressors (hereafter referred to as affective reactivity) is to 
consider the within-individual increase (decrease) in negative 
(positive) affect that is observed on days in which individuals 
experience stressors compared with days when they do not 
[22]. Through this approach, researchers can capture the dy-
namic interplay between stress and affect to examine the effects 
of affective reactivity on an individual’s health and well-being 
in naturalistic settings [17]. Previous studies have indicated the 
effect of affective reactivity on physical health. For example, 
analyzing data from the Midlife in the United States (MIDUS) 
study, prior studies have found a significant relationship be-
tween negative affective reactivity and all-cause mortality [23, 
24]. Negative affective reactivity was also found to be related 
to the development of chronic health illness [25].

Despite the emphasis frequently placed on the relevance 
of negative affect reactivity to health, studies have also 
noted associations between positive affect reactivity and 
health. For example, in daily diary studies, lower positive af-
fective reactivity is associated with higher inflammation in 

middle-aged adults [26] and higher mortality risk in older 
men [27]. These studies suggest that changes in both posi-
tive and negative affect following daily stressors are asso-
ciated with physical health. However, despite these findings 
and that there is evidence supporting that stress response 
varies as a function of sociodemographic factors [18, 19], 
little work has formally examined the indirect pathway from 
SES to physical health through affective reactivity. A better 
understanding of intermediate processes underlying the as-
sociation between SES and physical health is critical for 
developing interventions to reduce SES health disparities and 
promote health equity.

Notably, previous studies have indicated individual differ-
ences in affective reactivity [28]. Socioemotional Selectivity 
Theory [29] outlines the myriad ways in which the salience, 
experience, and regulation of emotion change across the 
lifespan. Compared with their younger counterparts, older 
adults tend not to engage in situations that are likely to in-
duce negative affect, and when they experience negative af-
fect, they are more likely to regulate their emotions effectively 
[30, 31]. For example, older adults show less autonomic re-
activity to mood inductions [30], exhibit reductions in af-
fective responses to stress [32], and are more likely to both 
engage in pro-active coping and perceive daily stressors to 
be less severe [33]. Furthermore, older adults are more likely 
to prioritize emotion-related goals and invest more effort 
toward them than their younger counterparts [34]. Also, al-
though older adults are better able to reduce their experiences 
of negative social interactions—a form of daily stress, they 
exhibit heightened cardiovascular reactivity when negative 
social interactions occur [35]. Given these key differences in 
the experience of and response to emotions that emerge as a 
function of age, it is important to examine whether the in-
direct pathway from SES to physical health via affective re-
activity might vary as a function of age.

In addition to age differences, some studies have suggested 
potential sex differences in affective reactivity to stressors [36, 
37], but see [38]. For example, women have been found to 
report higher levels of negative affect (e.g., fear) and lower 
levels of positive affect (e.g., happiness) than men following 
the Trier Social Stress Test [36], a standardized laboratory 
protocol for inducing stress in humans [39]. Also, a recent 
study found that women who experienced elevated levels 
of negative affective reactivity might be at higher risk of 
developing poor health indexed by systemic inflammation 
than men [26]. Thus, we also explored the extent to which 
the indirect pathway from SES to physical health via affective 
reactivity might differ by sex.

Purpose of the Study
The current study aimed to examine the indirect effect of 
SES on physical health through positive and negative af-
fective reactivity. We hypothesized that there would be an 
indirect effect of lower SES on worse physical health via a 
lower level of positive affective reactivity and a higher level 
of negative affective reactivity. A secondary purpose of this 
study was to explore age and sex differences in the above 
indirect effects. We hypothesized that age and sex would 
moderate the indirect pathway from SES to physical health 
via affective reactivity (for the hypothesized moderated me-
diation model, see Fig. 1). Due to the limited evidence in the 
prior research, we did not hypothesize specific directions for 
age and sex differences.
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Methods
Participants
Data were drawn from the second wave of the National Study 
of Daily Experiences (NSDE 2, N = 2,022), a subproject of 
the second wave of Midlife in the United States (MIDUS 2). 
The MIDUS is a national longitudinal study on healthy aging 
among 5,555 adults in the USA, including the main sample 
of 4,963 adults and the Milwaukee sample of 592 African 
American adults [40]. The Milwaukee sample was recruited 
from Milwaukee, Wisconsin, to oversample African Americans 
in the MIDUS main sample. Participants who completed the 
MIDUS 2 phone interview and self-administered question-
naires between 2004 and 2006 were eligible to participate 
in NSDE 2. The NSDE 2 is a daily stress project conducted 
between 2004 and 2009 that included 8-day daily telephone 
interviews assessing stress and emotional experiences [41]. 
Of the 2,022 participants in NSDE 2, 1,522 (75.3%) com-
pleted the self-reported physical health conditions at the third 
wave of the MIDUS study (MIDUS 3) between 2013 and 
2014, consisting of the final sample in the current analysis. 
Of the 1,522 participants, 57.2% were female, and 83.5% 
were White, with an average age of 55.36 years (range, 34–83 
years). Compared with those who did not complete MIDUS 
3 survey, participants included in the current analysis were 
younger, less likely to smoke, had higher SES, and reported 
fewer health conditions (ps < .05). There were no differences 
in sex, race, marital status, and alcohol use between partici-
pants who completed and those who did not complete the 
MIDUS 3 survey assessment (ps > .20).

Measures
Socioeconomic status
Due to the multifaceted nature of SES and in line with pre-
vious MIDUS studies on SES [42, 43], SES was assessed 
using two objective indicators, including education and in-
come, and three subjective indicators of financial distress at 
MIDUS 2. Specifically, participants reported their education 
level on a 12-point scale (1 = no school/some grade school, 
12 = any doctorate/professional degree). Household-adjusted 
income was calculated by dividing participants’ self-reported 
household income by household size. The three subjective in-
dicators of SES were difficulty in paying monthly bills on a 

4-point scale (1 = very difficult, 4 = not at all difficult), avail-
ability of money to meet needs on a 3-point scale (recoded 
as 1 = not enough money, 3 = more money), and satisfaction 
with their current financial situation on an 11-point scale (0 
= the worst, 10 = the best). A composite score of SES was cal-
culated by averaging standardized scores on these five indica-
tors, with higher scores reflecting higher SES.

Affective reactivity to daily stressors
Following previous MIDUS studies [23, 25], affective re-
activity was operationalized as differences in levels of positive 
and negative affect on stressor days compared with non-
stressor days. During the 8-day assessment of the NSDE 2, 
participants were asked to report how accurately each of the 
27 emotional states described their mood over the day on a 
5-point scale of 0 (none of the time) to 4 (all of the time) using 
the Affective Scale developed for MIDUS [44, 45]. Of the 27 
items, 13 were used to assess positive affect (e.g., extremely 
happy, enthusiastic), and 14 were used to assess negative af-
fect (e.g., upset, nervous). The Cronbach’s alphas ranged from 
0.92 to 0.95 for positive affect and from 0.81 to 0.86 for 
negative affect across the 8 days.

During the 8-day period, participants were also asked to 
report daily stress experiences using the Daily Inventory of 
Stressful Events [46]. On each day, participants reported 
whether they experienced any of the seven scenarios (e.g., 
had an argument or disagreement with anyone, anything hap-
pened at work or school that most people would consider 
stressful) since yesterday. The days that participants reported 
experiencing at least one stressor were coded as 1 = stressor 
days, and the days that participants did not report experien-
cing any stressors were coded as 0 = non-stressor days. Of the 
12,176 possible days, participants provided data on 11,351 
days (93.2%), of which 39.5% were stressor days, and 60.5% 
were non-stressor days. To compute positive and negative af-
fective reactivity, a composite score for positive and negative 
affect, respectively, was first calculated by averaging scores on 
corresponding affect items each day. A two-level multilevel 
model was then carried out to compute affective reactivity as 
follows, of which affective reactivity was indexed as π

1j.

(Level 1, day-level) Af fectij = π0j + π1j(stressor days) + ε ij

(Level 2, person-level) π0j = β00+µ0j

π1j = β10 + µ1j

Physical health
Physical health was assessed by asking participants to report 
whether they experienced any of the 30 physical health condi-
tions, such as cancer, diabetes, HIV/AIDS, and heart disease, in 
the past year at MIDUS 2 and 3. Following previous MIDUS 
studies [47], a composite of physical health was calculated 
by summing the presence of any of the 30 conditions. This 
approach was chosen because the focus of this study was to 
examine affective reactivity as a possible pathway connecting 
SES to physical health (vs. testing whether SES was associated 
with the development of specific medical conditions). Scores 
on physical health conditions ranged from 0 to 17 at MIDUS 
2 and 0 to 30 at MIDUS 3.

Covariates
Several key demographic and lifestyle covariates related 
to physical health were included in the analyses [16, 47]. 

Affective reactivity

SES Physical health 
conditions

Age (or sex)

Fig. 1. The hypothesized moderated mediation model in which age (or 
sex) moderated the indirect pathway from socioeconomic status (SES) 
to physical health conditions at the third wave of Midlife in the United 
States (MIDUS) study via affective reactivity. Note. SES was assessed 
using education, household income, and indicators of financial distress. 
Covariates, including race, marital status, alcohol use, smoking, physical 
health conditions at the second wave of MIDUS, number of stressors, 
and affect on non-stressors days, were included in the model but were 
not displayed for simplification.

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article/57/11/942/7208974 by U
niversity of W

isconsin-M
adison Libraries user on 22 N

ovem
ber 2023



ann. behav. med. (2023) 57:942–950 945

These covariates were sex (0 = male, 1 =female), age, race 
(Whites vs. African Americans; Whites vs. others [due to a 
small number of other racial groups]), marital status (0 = 
others, 1 = married), currently smoking (0 = no, 1 = yes); 
and regular alcohol use (i.e., ≥3 days per week; 0 = no, 
1 = yes). Also, in line with previous studies [23], we in-
cluded the average number of stressors experienced across 
the 8-day assessment and the average level of positive and 
negative affect across all non-stressor days as covariates in 
the analyses to rule out the possibility that the observed as-
sociations between affective reactivity and physical health 
might be driven by stress exposure or typical experience of 
affect.

Statistical Analyses
Bivariate correlations between study variables were performed 
in SPSS 27.0 (IBM Corp., Armonk, NY). Two-level multi-
level modeling outlined above was then used to separately 
compute positive and negative affective reactivity in Mplus 
7.0 [48]. Last, mediation analyses and moderated mediation 
analyses were performed to test the indirect effect of SES on 
physical health through affective reactivity and age and sex 
differences in such indirect effect using the PROCESS macro 
(Models 4 and 58, respectively) in SPSS [49]. The analyses 
were performed separately for positive and negative affective 
reactivity. The indirect effect was computed using the product 
method, and the significance was tested using the bootstrap-
ping approach [50]. The indirect effect was considered stat-
istically significant if the 95% confidence interval (i.e., 5,000 
resamples) did not contain 0. Due to the non-normal distribu-
tion of physical health conditions at MIDUS 2 and 3, scores 
for physical health conditions were log-transformed (after 
adding a constant of 1 to avoid negative values) in the medi-
ation and moderated mediation analyses. The analyses were 
first performed by controlling for demographic and lifestyle 
covariates, as well as MIDUS 2 physical health conditions 
(i.e., partially adjusted model), and then further including the 
number of stressors and affect on non-stressor days (i.e., fully 
adjusted model). The incidence of missing data at the person 
level was 1.1%. Missing data on continuous and categorical 
variables were, respectively, imputed using the expectation–
maximization algorithm and mode imputation. Prior studies 
show that the expectation–maximization approach may ob-
tain less biased estimates than ad hoc methods (e.g., listwise 
deletion) [51].

Results
Descriptive Results
Table 1 displays the means, SDs, and correlations between 
study variables. Higher SES was correlated with fewer phys-
ical health conditions at MIDUS 2 and 3, a higher level of 
positive affective reactivity, and a lower level of negative af-
fective reactivity (ps < .05). More physical health conditions 
at MIDUS 2 and 3 were correlated with a lower level of posi-
tive affective reactivity (ps < .05) and a higher level of nega-
tive affective reactivity (ps < .001). Older age was correlated 
with more physical health conditions at MIDUS 2 and 3 and 
a higher level of positive affective reactivity but a lower level 
of negative affective reactivity (ps < .01). In addition, female 
participants reported lower SES and more physical health 
conditions at MIDUS 2 and 3 than male participants (ps < 
.001). Women also reported lower levels of positive affective 

reactivity (p = .015) than men, but there were no sex differ-
ences in negative affective reactivity (p = .069).

Indirect Effect of SES on Physical Health Through 
Affective Reactivity to Daily Stressors
The partially adjusted mediation model for positive affective 
reactivity showed that SES was not associated with positive 
affective reactivity (β = 0.03, p = .24). The association be-
tween positive affective reactivity and physical health con-
ditions at MIDUS 3 was also not statistically significant (β 
= −0.02, p = .25). SES was associated with physical health 
conditions at MIDUS 3 (β = −0.10, p < .001). The results 
remained similar after further adjusting for the number of 
stressors and positive affect across the non-stressor days (see 
Table 2, Mediation model). The indirect effect of SES on phys-
ical health conditions via positive affective reactivity was not 
significant (effect = −0.002, 95% CI [−0.005, 0.001]).

The partially adjusted mediation model for negative af-
fective reactivity showed that SES was associated with 
negative affective reactivity (β = −0.13, p < .001). Negative 
affective reactivity, in turn, was associated with physical 
health conditions at MIDUS 3 (β = 0.10, p < .001). SES was 
also associated with physical health conditions at MIDUS 3 
(β = −0.09, p < .001). The results remained significant after 
controlling for the number of stressors and negative affect 
on the non-stressor days (see Table 3, Mediation model). The 
indirect effect of SES on physical health conditions via nega-
tive affective reactivity was statistically significant (effect = 
−0.008, 95% CI [−0.014, −0.003]).

Sensitivity analyses were performed separately for ob-
jective SES composite (i.e., mean of z-scored education and 
household-adjusted income) and subjective SES composite 
(i.e., mean of z-scored three financial distress items: difficulty 
in paying monthly bills, availability of money to meet needs, 
satisfaction with their current situation). Results showed that 
both objective and subjective SES were related to negative af-
fective reactivity and, in turn, were associated with physical 
health conditions. We also found a small but significant (p 
= .02) relationship between subjective SES and positive af-
fective reactivity.

Age and Sex Differences
The partially adjusted moderated mediation model showed 
that neither age nor sex moderated the association between 
SES and positive affective reactivity (β = −0.04, p = .19; β 
= −0.03, p = .22; respectively) or the association between 
positive affective reactivity and physical health conditions at 
MIDUS 3 (β = 0.03, p = .22; β = 0.00, p = .96; respectively). 
The results remained statistically nonsignificant after control-
ling for the total number of stressors and positive affect on 
non-stressor days (see Table 2, Moderated mediation models).

In the partially adjusted moderated mediation model for 
negative affective reactivity, age moderated the association 
between SES and negative affective reactivity (β = 0.06, p = 
.022). Specifically, there was a significant negative relation-
ship between SES and negative affective reactivity among 
younger adults (1 SD below the mean age; β = −0.19, p < 
.001) but not among older adults (1 SD above the mean age; 
β = −0.07, p = .084). Notably, age was treated as a continuous 
variable in the moderated mediation analyses and as a cat-
egorical variable for interpretation purpose. There were no 
age differences in the association between negative affective 
reactivity and physical health conditions at MIDUS 3 (β = 

D
ow

nloaded from
 https://academ

ic.oup.com
/abm

/article/57/11/942/7208974 by U
niversity of W

isconsin-M
adison Libraries user on 22 N

ovem
ber 2023



946 ann. behav. med. (2023) 57:942–950

−0.02, p = .45). The moderating effect of age on the associ-
ation between SES and negative affective reactivity, however, 

became statistically nonsignificant after controlling for the 
total number of stressors and negative affect on non-stressor 

Table 1 Mean, SDs, and Correlations Between Study Variables

1 2 3 4 5 6 7 8 9 10 11 12 13

1. Socioeconomic 
status

–

2. MIDUS 2 physical 
health

−.25*** –

3. MIDUS 3 physical 
health

−.27*** .64*** –

4. Positive affective 
reactivity

.06* −.07* −.06* –

5. Positive affect on 
non-stressor days

.13*** −.19*** −.17*** −.11*** –

6. Negative affective 
reactivity

−.18*** .15*** .17*** −.01 −.32*** –

7. Negative affect on 
non-stressor days

−.19*** .23*** .23*** −.02 −.46*** .30*** –

8. Number of stressors .00 .13*** .12*** −.05 −.26*** .26*** .23*** –

9. Female −.15*** .16*** .15*** −.06* .00 .05 .04 .09*** –

10. Age .06* .14*** .14*** .07** .20** −.13*** −.10*** −.20*** −.02 –

11. Married .21*** −.10*** −.10*** .04 .08** −.09*** −.14*** −.02 −.17*** .03 –

12. Smoking −.19*** .04 .09*** −.03 −.11*** .11*** .13*** .01 −.01 −.13*** −.14*** –

13. Alcohol use .13*** −.04 −.03 −.01 −.03 .03 −.01 .06* −.18*** .03 .03 .05 –

Mean 0.00 2.41 3.01 −0.16 2.83 0.18 0.11 0.54 870a 55.36 1,053a 188a 263a

SD 0.72 2.38 2.77 0.03 0.71 0.12 0.20 0.48 57.2b 11.28 69.2b 12.4b 17.3b

MIDUS Midlife in the United States.
aThe frequency of categorical variables.
bThe percentage of categorical variables.
*p < .05; **p < .01;***p < .001.

Table 2 Mediation and Moderation Analyses for Positive Affective Reactivity to Daily Stressors

Variables Mediation model Moderated mediation model (age) Moderated mediation model 
(sex)

Positive affective 
reactivity

MIDUS 3 
physical health 
conditions

Positive affective 
reactivity

MIDUS 3 
physical health 
conditions

Positive affective 
reactivity

MIDUS 3 
physical health 
conditions

β p β p β p β p β p β p

Socioeconomic status (SES) 0.05 .070 −0.09 <.001 0.05 .086 −0.09 <.001 0.08 .047 −0.09 <.001

Female −0.04 .17 0.05 .022 −0.04 .15 0.05 .023 −0.07 .19  0.10 .022

Married 0.03 .35 0.00 .85 0.03 .35 0.00 .90 0.03 .30  0.00 .85

Age 0.10 <.001 0.13 <.001 0.10 <.001 0.13 <.001 0.10 <.001  0.13 <.001

Smoking −0.02 .47 0.05 .010 −0.02 .54 0.05 .012 −0.02 .48 0.05 .010

Drinking −0.03 .21 0.00 .91 −0.03 .25 0.00 .89 −0.03 .22 0.00 .91

African Americans 0.02 .57 0.08 <.001 0.02 .50 0.08 <.001 0.01 .40 0.08 <.001

Other races 0.04 .14 0.02 .23 0.04 .17 0.02 .24 0.04 .14 0.02 .23

MIDUS 2 physical health conditions −0.09 .001 0.48 <.001 −0.09 .001 0.48 <.001 −0.09 .001 0.48 <.001

Number of stressors −0.06 .021 0.05 .038 −0.06 .023 0.05 .042 −0.06 .021 0.05 .038

Positive affect on non-stressor days −0.16 <.001 −0.09 <.001 −0.16 <.001 −0.09 <.001 −0.16 <.001 −0.09 <.001

Positive affective reactivity −0.03 .10 −0.03 .14 −0.03 .37

SES × Age −0.04 .12

Positive affective reactivity × Age 0.03 .23

SES × Sex −0.05 .31

Positive affective reactivity × Sex −0.01 .87

R2 0.04 <.001 0.36 <.001 0.04 <.001 0.36 <.001 0.04 <.001 0.036 <.001

MIDUS Midlife in the United States.
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days (β = 0.04, p = .066; see Table 3, Moderated mediation 
model for age). Similarly, sex moderated the association be-
tween SES and negative affective reactivity but not the associ-
ation between negative affective reactivity and physical health 
conditions at MIDUS 3 (β = −0.07, p = .008; β = 0.01, p = .67; 
respectively) in the partially adjusted model. The moderation 
effect of SES on the association between SES and negative af-
fective reactivity remained significant after controlling for the 
total number of stressors and negative affect on non-stressor 
days (β = −0.06, p = .009; see Table 3, Moderated mediation 
model for sex). Specifically, there was a significant negative 
relationship between SES and negative affective reactivity 
among women (β = −0.16, p < .001), but not among men (β 
= −0.04, p = .35). Conditional indirect effect analyses showed 
that there was a significant indirect effect of SES on physical 
health conditions through negative affective reactivity among 
women (effect = −0.013, 95% CI [−0.024, −0.004]), but not 
among men (effect = −0.002, 95% CI [−0.008, 0.002]).

Discussion
This study examined the indirect effect of SES on physical 
health through affective reactivity to daily stressors and tested 
age and sex differences in this indirect pathway. The results 
showed that low SES was associated with elevated negative 
affective reactivity, which, in turn, was related to more phys-
ical health conditions at MIDUS 3. Notably, such an indirect 
effect of SES on physical health through negative affective re-
activity was significant among women but not among men. 
There were no age differences in this indirect effect. Positive 
affective reactivity did not mediate the association between 

SES and physical health conditions. Lastly, there were no age 
or sex differences in the indirect effect of SES on physical 
health conditions via positive affective reactivity.

In line with the Reserve Capacity Model [10], this study 
found a small but statistically significant indirect effect of 
lower SES on more physical health conditions via higher 
levels of negative affective reactivity. The results remained 
significant even after controlling for covariates of the number 
of stressors and average negative affect on non-stressor days, 
which rules out the effect of stress exposure and individ-
uals’ typical affective experience [23]. Our findings add to 
the existing literature by supporting the intermediate role of 
negative affective reactivity in linking SES to poor physical 
health. The significant association between negative affective 
reactivity and physical health conditions also converges with 
similar findings in previous studies related to mortality [23, 
24] and biological risk factors [26] among individuals with 
increased negative affective reactivity. In addition, the ele-
vated levels of negative affective reactivity associated with 
low SES are consistent with evidence from laboratory settings 
showing increased physiological stress reactivity among indi-
viduals from low SES backgrounds [18, 19]. These findings 
provide converging empirical evidence showing the adverse 
effect of low SES in diminishing effective regulations in indi-
viduals’ emotional and physiological responses to stressors.

Given research suggesting age differences in affective re-
activity [28], we examined whether the SES–affective re-
activity–physical health pathway would differ as a function 
of age. Analyses without controlling for additional covariates 
(i.e., total number of stressors and typical levels of negative 
affect on non-stressor days) revealed a significant moderation 

Table 3 Mediation and Moderation Analyses for Negative Affective Reactivity to Daily Stressors

Variables Mediation model Moderated mediation model (age) Moderated mediation model 
(sex)

Negative 
affective 
reactivity

MIDUS 3 
physical health 
conditions

Negative 
affective 
reactivity

MIDUS 3 
physical health 
conditions

Negative 
affective 
reactivity

MIDUS 3 
physical 
health 
conditions

β p β p β p β p β p β p

Socioeconomic status (SES) −0.11 <.001 −0.08 <.001 −0.10 <.001 −0.08 <.001 −0.11 <.001 −0.08 <.001

Female 0.00 .93 0.05 .026 0.00 .88 0.05 .026 0.01 .78 0.05 .025

Married −0.01 .60 0.01 .80 −0.01 .59 0.01 .79 −0.01 .81 0.01 .80

Age −0.06 .013 0.12 <.001 −0.06 .014 0.12 .<.001 −0.06 .010 0.12 <.001

Smoking 0.04 .095 0.05 .017 0.04 .12 0.05 .019 0.04 .089 0.05 .018

Drinking 0.03 .16 0.00 .88 0.03 .19 0.00 .89 0.04 .14 0.00 .88

African Americans 0.01 .70 0.07 .002 0.01 .79 0.07 .002 0.01 .79 0.07 .002

Other races 0.06 .009 0.02 .32 0.06 .007 0.02 .32 0.06 .008 0.02 .30

MIDUS 2 physical health conditions 0.03 .32 0.49 <.001 0.03 .31 0.49 <.001 0.02 .34 0.49 <.001

Number of stressors 0.16 <.001 0.04 .073 0.16 <.001 0.04 .084 0.16 <.001 0.04 .070

Negative affect on non-stressor days 0.26 <.001 0.05 .026 0.26 <.001 0.05 .026 0.26 <.001 0.05 .026

Negative affective reactivity 0.07 .002 0.07 .003 0.07 .003

SES × Age 0.04 .066

Negative affective reactivity × Age −0.01 .65

SES × Sex −0.06 .009

Negative affective reactivity × Sex 0.01 .60

R2 0.18 <.001 0.36 <.001 0.18 <.001 0.36 <.001 0.18 <.001 0.35 <.001

MIDUS Midlife in the United States.
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effect of age on the association between SES and negative af-
fective reactivity but not on the association between negative 
affective reactivity and physical health conditions. Specifically, 
low SES was associated with elevated negative affective re-
activity among younger adults but not older adults. One pos-
sibility is that older adults may be better at managing their 
negative emotions elicited by stressors than younger adults 
[30, 31]. Notably, this moderation effect did not reach stat-
istical significance after controlling for the total number of 
stressors and typical levels of negative affect on non-stressor 
days, possibly suggesting that the moderation effect was re-
lated to the fact that older adults reported less daily negative 
affect and stressors than younger adults. There were no age 
differences in the indirect effect of low SES on poor physical 
health via affective reactivity in the fully adjusted model. This 
finding shows that the potential intermediate role of nega-
tive affective reactivity in linking SES to physical health may 
be consistent across middle and older adulthood, at least in 
our sample. Altogether, our findings indicate that age may not 
play an important role in the effect of SES on physical health 
due to increased negative affective reactivity.

Somewhat different from previous studies showing sex dif-
ferences in negative affect reactivity to acute stressors in la-
boratory settings [36], this study did not find significant sex 
differences in negative affective reactivity to daily stressors. 
However, we found a significant indirect effect of SES on phys-
ical health via negative affective reactivity among women but 
not among men. The moderated mediation analyses showed 
that such sex differences in this indirect effect might be pos-
sibly driven by sex differences in the relationship between SES 
and negative affective reactivity. We found that female partici-
pants with lower SES reported elevated negative affective re-
activity, whereas the same association was not found among 
male participants. In addition, negative affective reactivity 
predicted more physical health conditions, regardless of sex. 
Why was there a stronger relationship between SES and nega-
tive affective reactivity in women than in men? Although the 
underlying reasons for such sex differences remain unclear, a 
possible explanation may be related to sex differences in ex-
posure to stressors and resources. Women tend to experience 
more ongoing stressors, such as being single parents and care-
givers of family members, than their male counterparts [52, 
53]. Notably, women from low SES backgrounds may lack re-
sources to cope with these ongoing stressors, putting them in 
double jeopardy of effectively managing their negative affect 
in the presence of daily stressors. Future studies are needed 
to further examine how SES and sex intersect to affect health 
through affective processes.

Interestingly, we did not find an indirect effect of SES on 
physical health via positive affective reactivity. Neither the as-
sociation between SES and positive affective reactivity nor the 
association between positive affective reactivity and physical 
health conditions reached statistical significance. This finding 
is somewhat inconsistent with previous studies documenting 
a relationship between positive affective reactivity and phys-
ical health [26, 27] and the adverse impact of low SES on 
positive affective reactivity [54]. However, this null result is 
not surprising, given that some studies have indicated a more 
detrimental effect of negative affect than positive affect on 
health [16, 24].

Why might negative affective reactivity, but not positive 
affective reactivity, be a key intermediate pathway through 
which SES affects physical health? One possible explanation 

is that increased negative affect following stressors may be 
more harmful to physical health than decreased positive af-
fect. Another possible explanation is that there might be 
important individual differences in the association between 
positive affective reactivity and health. Notably, we did not 
find age or sex differences in the indirect pathways from SES 
to physical health conditions via positive affective reactivity, 
though older age was associated with more positive affective 
reactivity. Future studies are needed to investigate whether 
the impact of positive affective reactivity on physical health 
may vary across some unexamined individual characteristics 
in this study. For example, some personality traits, such as 
core self-evaluation that represents an individual’s appraisals 
of self-worth and capabilities [55], may attenuate the impact 
of positive affective reactivity on physical health [56]. A study 
found a stronger relationship between positive affect and 
physical health among participants with high levels of  core 
self-evaluation than their counterparts with low levels of core 
self-evaluation [56]. Also, a significant relationship between 
SES and negative affective reactivity but not positive affective 
reactivity may be possibly due to a tighter connection be-
tween SES and negative affect than between SES and positive 
affect. For instance, neuroimaging studies have documented 
links between SES and brain development, particularly the 
amygdala [57–59], a brain structure critical in regulating re-
sponses to negative stimuli [60].

Several limitations have to be acknowledged when 
interpreting the findings. First, the participants included in 
the current study had higher SES than the original MIDUS 
sample, possibly limiting the representation at the lower 
end of the socioeconomic spectrum. As a result, this study 
may underestimate the effect of SES on affective reactivity 
and health. Also, our sample was predominantly White, 
which limits the generalization of the findings to more eth-
nically diverse populations and our ability to understand 
potential racial differences in the indirect pathways exam-
ined in this study. Previous studies have shown racial differ-
ences in the SES–physical health link [61]. Second, although 
affective reactivity was assessed after the measurement of 
SES, the indirect effect reported in this study should be cau-
tiously interpreted due to the fact that we only included 
affective reactivity assessed at MIDUS 2. A minimum of two 
assessments of mediators and dependent variables may be 
needed for a formal examination of mediation [62]. Also, 
given the potentially fluctuating nature of some SES indica-
tors (e.g., income), differences in the time elapsed between 
SES and affective reactivity assessment (range: 0.2–4.6 
years) may have affected our results. However, it is of note 
that the strength and direction of the relationship between 
SES and affective reactivity remained very similar when 
the time elapsed was included as a covariate in the ana-
lyses (results not shown). In addition, affective reactivity 
was operationalized as fluctuations in positive and nega-
tive affect on stressor days versus non-stressor days, which 
may not accurately reflect real-time affective reactivity to 
stress. Future studies are needed to replicate our findings 
using other approaches that allow reporting the presence 
of stressors and emotional experiences simultaneously (e.g., 
ecological momentary assessment) [63]. Third, although the 
SES–health link has been well established, individuals may 
not be equally affected by low SES [9, 64]. Future research 
is needed to examine whether the indirect pathway from 
SES to health via affective reactivity may be attenuated by 
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other psychosocial factors, such as personality traits [56]. 
Lastly, physical health was operationalized as a count of 
self-reported medical health conditions in the past year; this 
operationalization might not capture the potential effect of 
low SES on the development of specific health conditions 
through affective reactivity.

This study extends previous research by testing affective 
reactivity to daily stressors as an intermediate process linking 
SES and physical health and exploring age and sex differ-
ences in these associations. To our knowledge, this study is 
the first to empirically show that low SES was associated 
with increased levels of negative affective reactivity, which, 
in turn, contributed to more physical health conditions over a 
10-year follow-up. This study further found that such an in-
direct effect was more salient among women than men. These 
findings support that negative affective reactivity, as a critical 
element of the stress response, may play a key role in contrib-
uting to the persistent SES disparities in health. Our findings 
also indicate that reducing negative emotional reactivity to 
daily stressors through promoting emotion regulations may 
be a potential way to promote physical health for middle-
aged and older adults, particularly for women from low SES 
backgrounds.
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