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Domain-specific control beliefs typically buffer the influence stressors have on people’s negative affect
(affective stressor reactivity). However, little is known about the extent to which individuals’ control beliefs
vary across stressor types and whether such stressor-related control diversity is adaptive for affective
well-being. We thus introduce a control diversity construct (a person-level summary of across-domain control
beliefs) and examine how control diversity differs with age and relates to negative affect and affective stressor
reactivity. We apply a multilevel model to daily diary data from the National Study of Daily Experiences
(NSDE; N � 2,022; mean age � 56 years; 33–84; 57% women). Our findings indicate that above and beyond
average control beliefs, people whose control is spread over fewer stressor domains (less control diversity)
have lower negative affect and less affective stressor reactivity. Older adults are more likely than younger
adults to have their control beliefs concentrated in one domain. Additionally, associations between control
diversity and negative affect and affective stressor reactivity were age invariant. Moderation effects indicated
that when people with low average control beliefs are faced with stressors, having control beliefs focused on
fewer domains rather than spread broadly across many domains is associated with less negative affect. Our
findings suggest that control diversity provides unique insights into how control beliefs differ across adulthood
and contribute to affective well-being.
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Life span psychologists highlight the importance of general
control beliefs for successful aging (Rodin, 1986; Rowe & Kahn,
1987; Ryff & Singer, 1998). For example, general control beliefs
buffer how stressors are coupled with negative affect (affective
stressor reactivity; Koffer et al., 2017; Neupert, Almeida, &
Charles, 2007; Ong, Bergeman, & Bisconti, 2005). It is also known
that people’s perceived control varies across work, family, and
health life domains, and such across-domain variation differs be-
tween people and over time (Lachman, 1986). However, little is

known about how individuals’ daily control beliefs vary across life
domains. The extent of spread may be particularly relevant to daily
stressors. To illustrate, one person might perceive high control
over a work stressor, but little control over a social life stressor. In
contrast, another person might perceive little control consistently
over many key stressors of daily life. This article introduces the
concept of control diversity, investigates how peoples’ control
beliefs vary across multiple domains, examines whether having
control resources focused more narrowly or spread more broadly
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across domains differs by age, and explores whether control di-
versity is adaptive or maladaptive by studying associations with
negative affect and affective stressor reactivity and how these are
moderated by age. To examine these questions about the nature
and correlates of dispersion of control beliefs across domains, we
make use of daily diary data from the National Study of Daily
Experiences (NSDE; N � 2,022; mean age � 56 years; 33–84;
57% women).

Life Span Control Beliefs: General, Daily, and
Domain-Specific

Individuals’ perceived control over life and circumstances re-
flects subjective beliefs about their ability to apply effective cop-
ing strategies (Lachman & Weaver, 1998; Lazarus & Folkman,
1984; Levenson, 1981; Skinner, 1996). Control beliefs are known
to be protective against physical health decrements, cognitive
decline, and are associated with lower mortality risk (Bandura,
1997; Baltes & Baltes, 1990; Levenson, 1974; Skinner, 1996;
Lachman, 1986; Rodin, 1986; Schindler & Staudinger, 2008). High
control beliefs serve to motivate the individual to use coping
strategies in the face of stressors, thereby increasing the likelihood
of effectively buffering the impact of stressors on negative affect
and overall well-being (Bandura, 1997; Heckhausen, Wrosch, &
Schulz, 2010; Lachman, Neupert, & Agrigoroaei, 2011; Lazarus &
Folkman, 1984). General (trait) control beliefs reflect individuals’
perception that they have the resources and ability needed to face
life’s demands and obtain desired outcomes (Bandura, 1997; Skin-
ner, 1996). Adding proximal information to these general control
beliefs, more situational (e.g., daily) control beliefs pertain to
whether individuals have the resources and ability to cope with
challenges and reach desired outcomes in specific situations. When
situational (e.g., daily) control beliefs are high, individuals sup-
plement their general control beliefs with more specific percep-
tions about whether they can successfully face a particular situa-
tion. Daily control beliefs reflect an aggregate of the situational
sense of control from a particular day. Both general and daily
control beliefs support the adoption of health-promoting behaviors
(Lachman & Firth, 2004), buffer the physiological reactivity to
stressors (Kunz-Ebrecht, Kirschbaum, Marmot, & Steptoe, 2004),
down-regulate negative emotions (Hay & Diehl, 2010), and mo-
bilize social support in times of need (Antonucci, 2001).

Control beliefs are often examined in domain-generalized ways
by asking people how much control they perceive over their lives.
Conceptual considerations and empirical reports, however, have
noted that control beliefs are multidimensional and changes in
domain-specific control beliefs may be multidirectional. Control
beliefs vary by area of life considered (Levenson, 1974) and age
group studied (Lachman, 1986; Lachman & Weaver, 1998). That
is, individuals may feel in control of some domains of life (e.g.,
work) but not others (e.g., family). Conceptually, individuals’
perceived control differs across domains because the actual con-
trollability of outcomes varies across domains of life and/or be-
cause individuals perceive challenges as differing across domains
(Lachman et al., 2011). To illustrate, a person may perceive no
control over the health status of a spouse who suffers from an
untreatable chronic illness, but may still perceive high control over
the daily demands of work. Age-related shifts in available or

perceived resources lead to a scenario in which such domain
differences in control beliefs also vary by age.

Indeed, empirical evidence suggests domain-specific control
beliefs may differ by age. For example, Lachman and Weaver
(1998) found that older adults reported more control over work,
finances, and marriage than middle-aged and younger adults, but
less control over social relationships with children and sex life.
Similarly, examining long-term changes in particular control do-
mains over a 3-year period, McAvay, Seeman, and Rodin (1996)
identified domains relevant to older adults (e.g., transportation,
safety, health) and showed that age-related declines in control over
financial, safety, and productivity domains were steeper than
changes in control over transportation and friendship domains. In
sum, control potential is preserved for some areas of life (e.g.,
friendship), whereas the control potential over functioning and
development in other domains (e.g., health) declines. In this arti-
cle, we extend previous work on daily and domain specific control
beliefs (Lachman, 1986; Lachman et al., 2011; Lachman &
Weaver, 1998) by introducing the concept of control diversity—an
index of each person’s across-domain distribution of control be-
liefs over the study period.

Control Diversity: Advancing Quantification of Cross-
Domain Control Beliefs

The above studies were based on cross-sectional data (Lachman
& Weaver, 1998) and macrolongitudinal data (McAvay et al.,
1996) and thus do not capture how control beliefs vary across
domains in adults’ everyday lives. Drawing on evidence that
control beliefs vary week-to-week (Drewelies, Agrigoroaei, Lach-
man, & Gerstorf, 2018; Eizenman, Nesselroade, Featherman, &
Rowe, 1997) and across domains of life (Lefcourt, 1984), we
consider the within-person distribution of domain-specific control
beliefs, an approach that has not previously been pursued. Specif-
ically, we advance the notion of control diversity as the extent to
which control differs across multiple domains of life. In doing so,
we highlight the importance of considering how control beliefs
differ from domain to domain in a multivariate manner rather than
examining each domain individually. This is important, because it
is the first study to provide understanding of the context of control
beliefs within any one domain: whether experiences manifest
equally across domains over the study period. In doing so, we can
move beyond traditional measures that have quantified levels of
control beliefs to quantifying relative experiences of control. Sub-
sequently, our theoretical understanding of how levels of control
relate to adaptive outcomes should also account for the relative
distribution of control.

Control diversity is a person-level summary of within-person
variability in control beliefs across stressor domains throughout a
given study period (Benson, Ram, Almeida, Zautra, & Ong, 2017;
Kliegel & Sliwinski, 2004; Nesselroade, 2001). Some people have
their control beliefs spread across many domains over time,
whereas others have their control beliefs focused in a few domains.
Specifically, we adapt Shannon’s (1948) entropy, a widely used
index of diversity. This approach has recently been applied to
quantify diversity in multiple aspects of individuals’ behavioral
experience, including the diversity of daily activities (Lee et al.,
2018), stressors (Koffer, Ram, Conroy, Pincus, & Almeida, 2016),
emotions (Benson et al., 2017; Ong, Benson, Zautra, & Ram,
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2018; Quoidbach et al., 2014), and social activities (Ram, Conroy,
Pincus, Hyde, & Molloy, 2012). In similar fashion, control diver-
sity quantifies how an individual’s control beliefs are dispersed
across multiple domains of life, and thus provides information that
is not captured by the typically used univariate arithmetic means of
responses on multiitem scales of domain-specific control. As il-
lustrated in Figure 1, Persons A and B do not differ in mean levels
of control beliefs, averaged across domains. Both persons’ mean
level of control is 0.86. However, Persons A and B differ consid-
erably in control diversity. Person A perceives high levels (i.e., 3
on a 0 to 3 scale) of control over only two domains of life (home,
network), and very low levels of control (none) over the other five
domains listed. Person A’s control diversity is relatively low
(CDA � .36) because her perceived control is concentrated in a
few categories. In contrast, Person B perceives low levels of (i.e.,
1 on a 0 to 3 scale) control consistently over six life domains and
no control over discrimination. Person B has equivalent total
control, but relatively high control diversity (CDB � .92) because
her perceived control is spread evenly across many domains. To
summarize, adapting Shannon’s (1948) concept of entropy, we
quantify control diversity as the distribution of an individual’s
control beliefs across multiple domains of life rather than looking
at domain-specific control beliefs one by one.

The Psychology of Control Diversity and Its
Association With Negative Affect

Figure 2 displays the conceptual diagram for the present study.
Conceptually, daily control beliefs are particularly important for
affective well-being and affective stressor reactivity (i.e., the like-
lihood that an individual will show emotional or physical reactions
to the stressors he or she encounters, operationally defined as the
difference in negative affect between a stressor-free day and a day
with a stressor; Almeida, 2005). Self-determination theory (Ryan
& Deci, 2000), for example, considers control beliefs an enabling
factor that promotes effective strategy use for coping with stres-
sors, which in turn boosts feelings of competence and facilitates
numerous adaptive outcomes, including reduced negative affect
(for overview, see Lachman et al., 2011). Consistent with this
theoretical perspective, numerous empirical studies have docu-
mented the importance of control beliefs as a resource that protects

against negative affect and daily affective stressor reactivity
(Bookwala & Fekete, 2009; DeNeve & Cooper, 1998; Neupert et
al., 2007; Ong et al., 2005; Windsor & Anstey, 2010). These prior
studies have, however, only considered the role of generalized
control beliefs and have not considered the role or structure of
domain-specific control beliefs (each uniquely or all together).

In the current study, we examine how control diversity is asso-
ciated with negative affect and daily affective stressor reactivity
over and above associations documented for general perceived
control. As a consequence, when older adults perceive their control
to be high in a few domains and low in other domains (i.e., focused
control beliefs), they are expected to experience less negative
affect because they selectively invest remaining resources into
fewer domains and select those that they perceive as controllable
and thus are better able to cope with these stressors (cf. Baltes,
Lindenberger, & Staudinger, 2006; Heckhausen et al., 2010; for
discussion, see Gerstorf & Ram, 2015). Contrary, when older
adults perceive control across many domains to be equally low or
high (i.e., diffused control beliefs), they are expected to experience
more negative affect because they invest their limited resources
into all domains. Borrowing from and deliberately interpreting the
literature on fragmented versus differentiated self-concepts (for
overview, see Diehl, Hastings, & Stanton, 2001; Diehl & Hay,
2010), we argue that this diffusion might reflect control illusion: If
control does not differ across many domains, it suggests either the
unlikely event that circumstances and domains are the same across
categorically different contexts or that the individual applies a
rigid schema of control beliefs regardless of context. The associ-
ations between control diversity and negative affect might be
moderated by individuals’ average level of control. People with
overall lower levels of control beliefs over stressors might espe-
cially need to selectively invest the resources they have into
particular domains.

Control Diversity Across Adulthood and Old Age

Drawing from tenets of life span developmental theory, one
would expect that control diversity will decrease with age (Baltes
& Baltes, 1990; Heckhausen et al., 2010). Specifically, as a con-
sequence of being faced with increasingly frequent and severe loss
experiences, older adults might perceive reduced control over

Figure 1. Participants with identical mean-levels of control over stressors (0.86), but who differ considerably
in control diversity (Person A: .36 vs. Person B: .92).
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particular life domains such as physical health. Such loss experi-
ences and declining resources would in turn make it more likely
for older adults to focus their remaining resources on a few
cherished domains and experience a lack of perceived control over
other domains (Baltes et al., 2006; Heckhausen et al., 2010).
Applying this idea to stressor domains, older adults are presumably
less able to adapt to multiple stressors and thus compensate by
avoiding some stressors (selection) and focusing their limited
(control) resources toward those stressors they cannot avoid (op-
timization; Charles, 2010; Koffer et al., 2016; Neupert et al.,
2007).

For control over stressor domains, control diversity should re-
flect the person-environment transactions between stressor events
and a person’s ability to apply his or her coping resources to
manage the stressors (Lazarus & Folkman, 1984). Following se-
lection, optimization, and compensation theory (Baltes & Baltes,
1990), adjustments to overall declining resources should lead older
adults to have perceived control concentrated in fewer domains
and would thus be characterized by lower control diversity. For
example, an older adult with a home stressor, a network stressor,

a nonargument interpersonal tension, and an actual argument,
might sacrifice coping resources, and thus perceived control, in all
but the social-tension situations, in which she maintains high
control. In contrast, younger and middle-aged adults might exhibit
more control diversity because they have to manage multiple
competing roles and demands (e.g., work, family, relationship;
Lachman & Firth, 2004; Lee et al., 2018; Scott, Whitehead, Berge-
man, & Pitzer, 2013). We would thus expect a young adult who
also experienced a home stressor, a network stressor, a nonargu-
ment interpersonal tension, and an argument to have control beliefs
that are more evenly distributed across stressors.

The Present Study

In this study, we consider individual and age-related differences
in how a given person’s control beliefs in daily life vary across
several domains of stressor experiences—control diversity. We
make use of data obtained in the NSDE that provides for a
comprehensive assessment of domain-specific control beliefs and
negative affect gathered in people’s everyday lives. First, we

Figure 2. Both general control beliefs and control diversity (the extent to which control is spread across
domains) are associated with daily well-being (dashed arrows). Control diversity and daily control are expected
to relate to daily well-being directly or via stressor reactivity, operationally defined as the difference in negative
affect between a stressor-free day and a day with a stressor (displayed as the arrow between a daily stressor and
daily well-being).
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quantify control diversity and examine how control diversity dif-
fers across age. We expect that older age is associated with lower
control diversity due to increased need to selectively concentrate
coping resources. Second, we examine how control diversity is
uniquely linked to daily negative affect and affective stressor
reactivity. Negative affect measures allow us to understand the
baseline influence of control diversity on affective well-being.
Stressor reactivity separately allows the examination of control
diversity and negative affect in the face of stressors. Lower control
diversity, reflecting selectively concentrating resources rather than
control illusion, should be associated with lower negative affect
and ameliorated stressor reactivity. Third, we test whether such
associations are moderated by age, expecting a stronger associa-
tion between control diversity and affective stressor reactivity at
older ages due to the necessity of optimizing even more limited
resources. Finally, we explore whether associations between con-
trol diversity and daily negative affect are moderated by average
control beliefs and stressor exposure, in that with reduced control
potential (i.e., low average control beliefs) and/or increased de-
mands on resources, it may become increasingly adaptive to focus
control exertion over fewer domains. Note that our hypotheses are
derived from the broader theoretical framework described above,
all aspects of which we cannot yet fully test with the data at hand.

Method

To examine our research questions, we used data from the
second wave of the National Study of Daily Experiences (NSDE).
Detailed descriptions of participants, variables, and procedures can
be found in Almeida, McGonagle, and King (2009). Select details
relevant to this report are given below.

Participants and Procedure

The NSDE consisted of 2,022 adults recruited from the national
sample of the Midlife in the United States (MIDUS) study (Brim,
Ryff, & Kessler, 2004). Participants (57% women) were between
ages 33 to 84 years (MAge � 56.24, SDAge � 12.20), were
generally in good health (M � 2.39, SD � 0.99, on a 0–4 scale),
largely Caucasian (92%), with 3% African American and 4% of
other ethnicities; mostly had education past high school (n �
1,728; 85%); and could be considered middle-class (annual house-
hold income M � $70,603.61, Median � $57,500, SD � $57,971).
The general population in the U.S. is less educated, has lower
median household income, and is more racially heterogeneous than
the NSDE sample (U.S. Census Bureau, 2014).

Participants were contacted on eight consecutive evenings for a
15-min semistructured telephone interview during which they
were asked to report on the stressor experiences they had that day,
their perceptions of those stressor events (including perceived
control over the stressor event), and their affect (Almeida et al.,
2009). Participants were compensated $25 for completing the
NSDE protocol. In total, participants provided between 1 and 8
days of data (M � 7.37, SD � 1.29), with 93% providing six or
more daily reports and 69% providing all eight daily reports.
Separately, all MIDUS participants were mailed and asked to
complete a survey about physical and mental health, sociodemo-
graphics, and lifestyle.

Measures

Daily negative affect. Individuals’ daily negative affect was
measured using 14 items adapted from the Non-Specific Psycho-
logical Distress Scale (Kessler et al., 2002). Each evening, partic-
ipants were prompted by the question “How much of the time today
did you feel _________?”: restless or fidgety, nervous, worthless,
so sad that nothing could cheer you up, that everything takes effort,
hopeless, lonely, afraid, jittery, irritable, ashamed, upset, angry,
and frustrated. Responses 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 of the time) were averaged to obtain a daily negative
affect score. We calculated generalizability theory reliability co-
efficients, which can be used to overcome shortcomings of con-
ventional reliability coefficients and also indicate if the measure of
negative affect was sensitive to within-person change (Cranford et
al., 2006). Our results indicate fairly reliable measurement of
individual differences in negative affect variability over days (Rc �
.76), and very reliable measurement of person-level negative affect
averaged across days (RKF � 0.98).

Daily stressors. Individuals’ daily stressor events were mea-
sured each evening via a semistructured interview using the Daily
Inventory of Stressor Events (DISE; Almeida, Wethington, &
Kessler, 2002). Participants were asked whether they had experi-
enced each of seven stressor types: arguments, avoided arguments
(nonargument interpersonal tension), discrimination, work/educa-
tion stressors, home stressors, network stressors, and other stres-
sors. Each day, participants indicated whether they had (1) or had
not (0) experienced each of the seven types of events.

Following our previous work (Koffer et al., 2016), we computed
three variables from these seven binary indicators. First, stressorid

is a time-varying binary variable indicating whether one or more
stressors (of any type) had occurred on each study day (0 � no
items were endorsed, 1 � any of the seven items were endorsed).
When negative affect is regressed on this binary indicator, the
slope is an indicator of affective stressor reactivity. Second, stres-
sorcounti indicates the total number of stressors (across all seven
types) reported across the study period, and was calculated as the
sum of the seven binary items each day; participants can only
report one event per stressor type per day. Third, stressortypei is a
seven-category nominal variable indicating the type(s) of stressor
that occurred across the study period. On average, participants
reported experiencing one or more stressors on 39% of study days,
with an average of 3.77 (SD � 3.19) stressors across the study
period. The most common stressor type was nonargument inter-
personal tensions (31% of total stressors), followed by arguments
(17%), home (15%), work/education (15%), “other” (11%), net-
work (10%), and discrimination stressors (1%).

Daily control beliefs. Upon endorsing a stressor experience,
participants were asked to indicate how much control they per-
ceived: “How much control did you have over the situation?”,
using a 4-point scale: 0 � none at all to 3 � a lot. From these
responses, we computed three time-varying variables: dailyaver-
agecontrolid indicates the average perceived control across all the
stressor situations the individual experienced each day. For later
use in the computation of control diversity, we also calculated a
daily controlcounti variable as the sum total perceived control
across all reported stressor types across the study period, and
controlstressortypei is a seven-category nominal variable indicat-
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ing the type(s) of stressor over which participants reported a
numeric value for perceived control. Reported control was highest
for nonargument interpersonal tensions (M � 1.78, SD � 1.17)
and arguments (M � 1.76, SD � 1.10), followed by work (M �
1.51, SD � 1.19), home (M � 1.25, SD � 1.22), “other” (M �
1.23, SD � 1.24), discrimination (M � 1.1, SD � 1.19), and
network stressors (M � 0.55, SD � 1.01).

Age. Age was calculated as the difference between the date of
the first daily interview and a given participant’s date of birth and
scaled in years.

Data Preprocessing

In preliminary analyses, we computed the main variables of
interest.

Control diversity. In line with previous studies of diversity in
psychosocial domains (Allen, Kaufman, Smith, & Propper, 1998;
Benson et al., 2017; Budescu & Budescu, 2012; Koffer et al.,
2016; Lee et al., 2018; Quoidbach et al., 2014; Ram et al., 2012),
control diversity was calculated for each individual (i) as the
control across all domains (j) and across all study days and was
quantified using Shannon’s (1948) entropy index. Specifically,

Control � Diversityi � �� 1
ln(m)��j�1

m pijlnpij (1)

where m is the number of available control domain categories
(m � 7), and pij is the proportion of individual i’s control in each
domain category, j � 1 to m, across all days d � 1 to T; in other
words, pij � �d�1

T controlij ⁄�d�1
T controlcountij. Note that because

individuals rate their control from 0 to 3, these values are used
when computing the proportions. For example, consider Person A
from Figure 1, who reported one stressor in each of the following
categories across the entire study period: argument, nonargument
interpersonal tension, work, home, and network stressor (seven
total stressors, one of each type). The person rated controli, home

and controli, network as 3 (a lot), while controli,work,
controli, interpersonal_tension, and controli, argument as 0 (none). So,
pi,home � controli,home/(controli,home � controli,network �
controli, work � controli, interpersonal_tension � controli,argument) �
3/(3 � 3�0 � 0�0 � 0�0) � .5; pi,network � .5, pi,work �
pi,interpersonal_tension � pi,argument � 0. These proportions are then
used in Equation 1 to calculate control diversity, CDA � .36.
Following the formula, entropy scores can range from 0 (no
diversity, with all of a person’s daily perceived control being in a
single domain) to 1 (equal spread of perceived control across
domains). We note that a person who reports a 3 consistently for
all seven domains and a person who reports a 2 consistently for all
seven domains would both have control diversity � 1 (perfectly
evenly spread across all types), but differ in their average general
control.

Stressor diversity. Following our previous work (Koffer et
al., 2016), stressor diversity is also computed using Shannon’s
diversity index. Following Equation 1 above, m here is the number
of stressor types (m � 7), and pij is the proportion of individual i’s
stressor experiences that consist of stressor type j � 1 to m.
Stressor diversity may range from 0 (no diversity; all stressors
concentrated in one type) to 1 (complete diversity; stressors spread
evenly across available types).

Average control over stressors. Each individual’s average
control beliefs over stressors was quantified as the person-mean of

the dailyaveragecontrolid scores; average of all study days com-
pleted, d � 1 to Ti.

Stressor exposure. Total stressor exposure is measured by
counting the proportion of periods (e.g., days) on which stressors
occur (Almeida, 2005; Bolger & Schilling, 1991). Each individu-
al’s stressor exposure was quantified as the person-mean of an
individual’s stressorcountid scores; average of all study days com-
pleted, d � 1 to Ti.

Data Analysis

Age associations with control diversity. The distribution of
control diversity values was non-normal, highly positively
skewed, and contained a large number of individuals (n � 790;
45%) with control diversity scores of 0. We thus tested for age
associations in two ways. First, using logistic regression, we
examined the relation between a binary measure of control
diversity and age. Specifically, we examined the likelihood of
having any control diversity (i.e., � 0) to having 0 control
diversity,

log� pcontrol diversityi

1 � pcontrol diversityi
�� �0 � �1Agei � ei (2)

where pcontrol diversityi is the probability that individual i’s con-
trol diversity score is �0. Agei was centered at the sample mean
(MAge � 56.24) and scaled in decades.

Second, among those individuals with control diversity �0, age
associations were described using a standard regression model,

Control Diversityi � �0 � �1Agei � ei (3)

where the linear age-gradient is indicated by �1. To accommo-
date the non-normality in the distribution of control diversity
scores that were �0, the positive Control Diversityi scores were
log transformed. Again, Agei was centered at the sample mean
and scaled in decades. These models were fit using the glm and
lm functions in R (Marschner, 2011; R Core Team, 2016),
respectively, with incomplete data treated as missing com-
pletely at random (Little & Rubin, 1987).

Control diversity associations with daily negative affect and
affective stressor reactivity. Relations between control diver-
sity and daily negative affect were examined in a multilevel
modeling framework that accommodated the nested nature of
the data (days nested within persons), and, because control
beliefs were assessed contingent upon reported stressor expe-
riences, placed associations between control diversity and neg-
ative affect in the context of affective stressor reactivity, stres-
sor exposure, and stressor diversity. The final model was
structured as

Level 1:

Negative Af fectid � �0i � �1i (Stressorid) � eid (4)

where Negative Affectid is modeled as a function of person-specific
intercepts, �0i, person-specific affective stressor reactivity coeffi-
cients, �1i, that indicate the extent to which an individual’s NA
differs between stressor-free days and days with stressors, and
residual errors, eid that are assumed to be normally distributed. To
accommodate the way control beliefs were measured, Stressorti
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was coded so that the reference category was a day with at least
one stressor, and thus the slope of negative affect regressed on this
variable indicates affective stressor reactivity with the opposite
sign as typically seen in daily affective stressor reactivity literature
(for reference category nonstressor day, see online Supplemental
Table S.1). The two person-specific intercepts and affective stres-
sor reactivity coefficients are, in turn, modeled as a function of the
stressor exposure, stressor diversity, average control, and control
diversity variables derived above. That is,

Level 2:

�0i � �00 � �01 Control Diversityi � �02 Average Controli

� �03Stressor Exposurei � �04 Stressor Diversityi

� �05 Control Diversityi � Average Controli

� �06 Control Diversityi � Stressor Exposurei

� �07Control Diversityi � Stressor Diversityi

� �08 Average Controli � Stressor Exposurei

� �09 Average Controli � Stressor Diversityi

� �010 Stressor Exposurei � Stressor Diversityi

� 	011 Control Diversityi � Average Controli

� Stressor Exposurei � u0i, (5)

�1i � �10 � �11 Control Diversityi � �12 Average Controli

� �13Stressor Exposure � �14 Stressor Diversityi

� �15 Control Diversityi � Average Controli

� �16 Control Diversityi � Stressor Exposurei

� �17Control Diversityi � Stressor Diversityi

� �18 Average Controli � Stressor Exposurei

� �19 Control Diversityi � Average Controli

� Stressor Exposurei � u1i, (6)

where u0i and u1i are residual between-person differences that are
assumed multivariate normally distributed, with variances 
u0i

2 , 
u1i

2

and correlation r
u0iu1i

, and are uncorrelated with time-specific re-

siduals eid. The Level 2 (person-level) equations are fit into the
Level 1 equation so that �00�011 reflect the intercept and effects of
person level variables, while �10�19 reflect the stressor reactivity
slope and all person level interactions with that slope. Note that
random effects are specified for intercept and slope of stressor day,
allowing individuals to vary in negative affect levels and stressor

reactivity. All interactions were included, then pruned to only
significant higher order significant interactions. This left the model
with �19 , (i.e., how stress reactivity is moderated by the interac-
tion of control diversity, average control, and stressor exposure) as
a four-way interaction. To test our research questions, we are
specifically interested in (a) the extent to which individual differ-
ences in control diversity are related to individual differences in
negative affect over and above both average control beliefs and
stress exposure (�01,); (b) the extent that the relation between
control diversity and negative affect is moderated by average
control (�05); (c) the extent to which individual differences in
affective stressor reactivity are related to individual differences in
control diversity (�11); and (d) the extent that the relation between
control diversity and affective stressor reactivity is moderated by
average control (�15).

Age as moderator. The model was then expanded to examine
whether and how associations between control diversity and neg-
ative affect were moderated by age. Specifically, Agei was added
as a person-level predictor in Equations 5 and 6.

Multilevel models were fit using the nlme library in R (Pinheiro.
Bates, DebRoy, Sarkar, & R Core Team, 2018), with incomplete
data treated as missing at random. We also tested for quadratic
relations between control diversity and negative affect. Because
these were not reliably different from zero, these were pruned for
parsimony as were nonsignificant higher-order interactions. Person-
level predictors were grand-mean centered, so the parameter estimates
depict effects for the average person in the study (as described in the
Participants’ sections above) on a day with one or more stressors.
Statistical significance was evaluated at � � .05.

Results

We used multilevel modeling to (a) quantify and investigate age
associations with control diversity, (b) examine how control di-
versity is uniquely linked to daily negative affect and affective
stressor reactivity, and (c) test whether such associations are mod-
erated by age.

Descriptive statistics are presented in Table 1. Control diversity
ranged from 0 to .92, with n � 790 (45% of total N � 1,749)
scores of 0. For the remaining 55% of the sample with control
diversity �0, scores ranged from .15 to .92 (median � .36).
Several points about the pattern of covariation are of note. First,
control diversity showed moderately sized correlations with aver-
age control over stressors (r � .26). Second, higher control diver-
sity was associated with more negative affect (r � .23), younger

Table 1
Means, Standard Deviations, and Correlations of Daily Negative Affect, Control Diversity Stressor Exposure, Stressor Diversity,
Average Control Over Stressors, and Age

Variables M SD (1) (2) (3) (4) (5) (6)

(1) Control diversity (0–.92) .25 .25 —
(2) Average negative affect (0–3) .21 .28 .23 —
(3) Age (33–84) 56.24 12.20 �.17 �.16 —
(4) Average control over stressors (0–3) 1.49 .93 .26 �.09 �.02 —
(5) Stressor diversity (0–1) .41 .27 .71 .26 �.18 �.07 —
(6) Stressor exposure (0–5) .53 .48 .58 .48 �.23 �.06 .67 —

Note. N � 1,749. Of the total 2,022 participants, there were 208 missing data points for stressor diversity because participants did not report any stressors
and an additional 65 missing data points for control diversity because participants did not report their control beliefs. M � mean; SD � standard deviation.
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age (r � �.17), more stressor diversity (r � .71), and more
stressor exposure (r � .58). Importantly, because control beliefs
are only measured when individuals experience a stressor, at low
levels of stressor diversity, there is not much room for variation in
control diversity (see Supplemental Figure S.1). Third, average
control over stressors in contrast only showed modestly sized
associations with negative affect (r � �.09) and was not associ-
ated with age (r � �.02), stressor diversity (r � �.07), and
stressor exposure (r � �.06). Fourth, as one would expect, both
greater stressor exposure (r � .48) and greater stressor diversity
(r � .26) were associated with higher overall levels of negative
affect. Likewise, older age was associated with lower negative
affect (r � �.16), lower stressor diversity (r � �.18), and less
stressor exposure (r � �.23). In summary, descriptive associations
among stress processes, control beliefs, and negative affect—and
particularly the relative divergence between average control over
stressors and control diversity—provide some initial hints that
control diversity adds to our understanding of affective and stress
processes across adulthood and old age.

Control Diversity Across Adulthood and Old Age

Table 2 presents results from logistic and linear regression
analyses examining how age is associated with differences in
control diversity (Research Question 1). Results from the logistic
regression (Column 1) indicated that older age was associated with
lower likelihood (OR � 0.74, 95% CI [0.68, 0.80]) of having
control diversity �0, compared with no (� 0) control diversity.
With each decade of age, adults have 1.35 greater odds of expe-
riencing zero control diversity. Results from the linear regression
model (Column 2) indicated that age was not related to level of
nonzero control diversity (�1 � �0.02, p � .07), with age ac-
counting for only 0.3% of between-person differences among
those with nonzero control diversity. These findings are shown in
Figure 3. In the bottom portion of the figure, box plots indicate the
age distribution of individuals who had 0 or �0 control diversity.
Mapping the logistic regression results, the 0 control diversity
group has a higher mean age (M � 57.68, SD � 12.41) than
the �0 control diversity group (M � 53.44, SD � 11.35). The
upper panel shows the lack of association between age and control
diversity among those with �0 control diversity (flat regression
line). Together, the results indicate that older participants are more

likely to experience zero control diversity than younger adults,
meaning that older adults are more likely to have their control
beliefs concentrated in one domain. However, when experiencing
some control diversity (i.e., control beliefs vary across more than
one domain) older adults’ control diversity is similar to that of
younger adults.

Control Diversity Associations With Negative Affect
and Affective Stressor Reactivity

Results from the multilevel model examining associations be-
tween control diversity, stressor diversity, and negative affect are
shown in Table 3 (Research Question 2). The prototypical partic-
ipant’s negative affect on a day with one or more stressors was
estimated as �00 � 0.314 (p 	 .001) on the 0 to 4 scale. In line
with previous research (Koffer et al., 2017; Neupert et al., 2007;
Ong et al., 2005), and as shown in the bottom panel of Figure 4,
lower overall level of control beliefs over stressors was associated
with higher negative affect on stressor days, �02 � �0.059 (p 	
.001). As well, more stressor exposure, �03 � 0.265 (p � .0001),
less stressor diversity, �04 � �0.247 (p � .0001), and younger
age, �012 � �0.002 (p � .0001), were each associated with higher
negative affect on stressor days.

Table 2
Age Differential Associations in Control Diversity: Likelihood
of �0 Control Diversity and Age Trajectory of Log(�0 Control
Diversity)

Logistic regression Linear regression

Parameter Odds ratio (SE) Estimate (SE)

Intercept, �0 1.19� (.06) �.85� (.01)
Age (decade) �1 .74� (.03) �.02 (.01)
Model fit AIC � 2357.9 R2 � .003

Note. N � 1,749, with 273 missing cases primarily (76% of missing) due
to no reported stressors, Logistic regression reference group is positive
control diversity, compared to 0 control diversity, non-zero control diver-
sity scores were log transformed for linear regression, T
8 days; SE �
standard error.
� p 	 .05.

Figure 3. Age associations in numeric and binary control diversity in the
National Study of Daily Experiences. In the top panel, older adults’ trend
toward exhibiting lower numeric control diversity, with perceived control
being more focused on fewer domains rather than spread widely across
many different domains. Note the regression line is determined by expo-
nentiating the natural log transformed control diversity results in Table 2.
Note that darker circles represent more data points, and control diversity
scores of 0 are jittered for ease of viewing. In the bottom panel, we display
box plots of binary control diversity scores. Older adults are more likely to
obtain control diversity scores of 0, with all perceived control concentrated
in one domain, as compared to positive control diversity. Missing cases for
control diversity are individuals who were missing control belief data
across the entire reporting period, primarily (76% of missing) due to
reporting no stressors across the entire study period.
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As expected, stressor exposure moderated the association be-
tween stressor diversity and negative affect, �010 � �0.228 (p �
.013), such that higher stressor exposure combined with lower
stressor diversity was associated with particularly high negative
affect. Lower average control beliefs over stressors was associated
with higher affective stressor reactivity, �12 � 0.040 (p 	 .001).
Higher affective stressor reactivity was also associated with higher
stressor exposure (�13 � �0.063, p � .03), lower stressor diver-
sity (�14 � 0.132, p 	 .001), and younger age (�110 � 0.002, p 	
.001). Broadly summarized, and as expected, those who are
younger, report lower levels of average control over stressors,
experience more stressors, and experience less stressor diversity
report more negative affect and affective stressor reactivity.

Of specific interest for our research questions, control diversity
was, over and above all other stress and control belief covariates,

uniquely associated with negative affect, �01 � 0.189 (p � .006).
As shown in the top panel of Figure 4, greater control diversity is
associated with higher average negative affect. In addition, control
diversity was related to affective stressor reactivity, �11 � �0.157
(p � .0007), such that those with higher control diversity had
particularly high affective stressor reactivity. We also found a
four-way interaction among stressor day, stressor exposure, aver-
age control beliefs over stressors, and control diversity
(�19 � �0.234, p � .0033). The most striking feature of this
interaction is graphically shown in Figure 5. Higher control diver-
sity (dotted line) was associated with greater affective stressor
reactivity (steeper sloped lines between no stressor day and stres-
sor days). Those with lower average control over stressors and low
stressor exposure (top left panel), had particularly pronounced
differences in affective stressor reactivity between high and low

Table 3
Results From Multilevel Model Assessing Associations of Control With Daily Negative Affect
and Age as a Moderator of Those Associations

Parameters Est. CI

Fixed effects
Intercept, �00 .314� [.29, .34]
Control Diversity, �01 .189� [.06, .32]
Average Control over Stressors, �02 �.059� [�.08, �.03]
Stressor Exposure, �03 .265� [.20, .33]
Stressor Day (reference � stressor day; i.e., –m), �10 �.174� [�.19, �.16]
Stressor Diversity, �04 �.247� [�.35, �.14]
Control Diversity � Average Control over Stressors, �05 �.085 [�.19, .02]
Control Diversity � Stressor Exposure, �06 .004 [�.21, .22]
Control Diversity � Stressor Diversity, �07 �.095 [�.52, .33]
Average Control over Stressors � Stressor Exposure, �08 �.036 [�.11, .03]
Average Control over Stressors � Stressor Diversity, �09 �.009 [�.09, .07]
Stressor Exposure � Stressor Diversity, �010 �.228� [�.41, �.05]
Stressor Day � Average Control over Stressors, �12 .040� [�.02, .06]
Stressor Day � Stressor Exposure, �13 �.063� [�.12, �.01]
Stressor Day � Stressor Diversity, �14 .132� [.05, .21]
Stressor Day � Average Control over Stressors � Stressor

Exposure, �15 .022 [�.03, .07]
Age, �012 �.002� [�.003, �.001]
Age � Average Control over Stressors, �014 .000 [�.001, .001]
Age � Stressor Day, �110 .002� [.001, .003]
Age � Stressor Exposure, �015 �.002 [�.01, .001]
Age � Stressor Diversity, �016 �.001 [�01, .004]
Average Control over Stressors � Stressor Exposure �

Control Diversity, �011 .129 [�.006, .004]
Stressor Day � Control Diversity, �11 �.157� [�.25, �.07]
Stressor Day � Average Control over Stressors � Control

Diversity, �16 .030 [�.04, .10]
Stressor Day � Stressor Exposure � Control Diversity, �17 �.046 [�.22, .13]
Stressor Day � Control Diversity � Stressor Diversity, �18 .293 [�.01, .60]
Stressor Day � Average Control over Stressors � Stressor

Exposure � Control Diversity, �19 �.234� [�.39, �.08]
Age � Control Diversity, �013 .000 [�.001, .001]
Random effects
Standard Deviation of Intercept (�u0

) .280 [.269, .292]
Correlation Intercept, Stressor Day (ru0u1

�.906 [�.938, �.860]
Standard Deviation Stressor Day (�u1

.133 [.120, .147]
Residual Standard Deviation (�e) .216 [.213, .219]
Fit indices
AIC 1340.616
�2LL 1276.616

Note. N � 2,220. CI � 95% confidence interval; AIC � Akaike information criterion; �2LL� �2 (Log
Likelihood). Bold values indicate main research questions.
� p 	 .05.
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control diversity. Simple slopes tests run separately on stressor and
nonstressor day confirmed that on stressor days, low control di-
versity was related to lower negative affect in the presence of low
control, and the effect of control beliefs is amplified in the pres-
ence of low exposure (stressor day simple slope test of control
diversity effect: high control, low exposure differs from low con-
trol, high exposure, t-value � �2.36, p � .02; high control, low
exposure marginally differs from low control, low exposure,
t-value � �1.85, p � .07). On nonstressor days, low control
diversity is related to higher negative affect only in the presence of
high stressor exposure and low control beliefs over stressors (non-
stressor day simple slope test of control diversity effect: high
control, high exposure differs from low control, high exposure,
t-value � �2.13, p � .03). Otherwise, average control beliefs and
stressor exposure appear less relevant to the control diversity effect
on nonstressor days (i.e., no simple slope differences, ps � .05).
We are cautious in interpreting this exploratory four-way interac-
tion, particularly as control beliefs were only measured when
individuals’ reported a stressor, but it does corroborate lower-order
interactions. The findings conjointly suggest that in the face of
stressors, when an individual has low average control beliefs, it is
better to have them concentrated in one or few domains (i.e., low
control diversity) rather than spread these broadly across many
domains.

Importantly, we did not find any evidence that age moderated
the association between control diversity and negative affect or
affective stressor reactivity (Research Question 3).

Discussion

Using data from the National Study of Daily Experiences
(NSDE), we (a) quantified individuals’ control diversity as a
person-level summary of their across-domain control beliefs and
investigated age differences in control diversity, (b) examined how
control diversity is uniquely linked to daily negative affect and
affective stressor reactivity, and (c) tested whether such associa-
tions are moderated by age. First, results indicate that older adults
are more likely to have control beliefs concentrated in one domain.
Second, higher control diversity was, over and above average
control beliefs and stress exposure, associated with more negative
affect and greater affective stressor reactivity. Third, age did not
moderate the associations between control diversity and negative
affect. We conclude from our national U.S. sample that control
diversity indeed matters for affective well-being in adults’ daily
lives. Overall, our findings suggest that people who have control
concentrated in fewer life domains (less control diversity) have
lower negative affect and less affective stressor reactivity. We
found no age differential effects in how control diversity related to
negative affect and affective stressor reactivity. Effect sizes were
in the small to moderate range.

We take our findings to highlight the importance of considering
how individuals’ control beliefs vary across domains and contem-
plate in our discussion possible underlying mechanisms and prac-
tical implications.

Control Diversity Across Adulthood and Old Age

A central aim of the present study was to examine whether
control diversity differed with age. Our findings suggest that older

Figure 5. Illustrating the four-way interaction effect of Stressor Reactiv-
ity � Average Control � Stressor Exposure � Control Diversity. High
control diversity (dotted line) was associated with greater stressor reactiv-
ity (steeper sloped lines between no stressor day and stressor days). Those
with low average control over stressors and low stressor exposure (top left
panel), had particularly pronounced difference in stressor reactivity be-
tween high and low control diversity. On nonstressor days, control beliefs
over stressors appear less relevant (i.e., standard error lines on no stressor
days overlap across control diversity groups). These findings conjointly
suggest that in the face of stressors, when one has low average control
beliefs, it is better to have them concentrated in one or few domains, rather
than spread broadly across many domains.

Figure 4. Main effects of how control diversity (upper panel) and average
control beliefs (lower panel) are associated with negative affect (defined
here as an individual’s mean negative across all study days). The overlayed
regression (derived from Table 3) shows more control diversity is associ-
ated with higher average negative affect (r � .23; �01 � 0.19, p � .006),
whereas higher average control beliefs are associated with lower negative
affect (r � �.09; �02 � �0.06, p � .012).
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adults are more likely to have control beliefs concentrated in one
domain compared to younger adults, but that if they experience
any control belief spread across domains, they do not differ from
younger adults. These findings are consistent with theoretical
notions that emphasize the adaptive capabilities of older adults
when being confronted with increasingly frequent and severe loss
experiences (Baltes & Smith, 2003; Heckhausen et al., 2010). For
example, theories of developmental self-regulation suggest that
individuals adjust to changing life conditions in older age by
focusing on those domains that are still manageable (Heckhausen
et al., 2010). Thus, they are able to maintain their sense of control
in select domains of functioning. Our findings are in line with this
reasoning, showing that in the context of normative changes in
older age (e.g., poorer health), control beliefs might be concen-
trated in selected domains. However, when it seems necessary,
control beliefs flexibly spread over diverse domains highlighting
the potential for plasticity in older age development (Baltes &
Smith, 2003).

We conducted a follow-up analysis excluding domains one by
one in order to test whether results were driven by one particular
domains. Results indicated that this was not the case suggesting
that control diversity in itself has predictive validity for affective
well-being. The robustness of directional pattern of results high-
lights the predictive validity of control diversity.

Over and above corroborating and extending our initial evi-
dence, it will be important for future research to examine possibly
underlying mechanisms and pathways, including the role of com-
promised resources in the health and social domains.

Control Diversity Associations With Negative Affect
and Affective Stressor Reactivity

Our results are also in line with previous research demonstrating
that higher average control beliefs in daily life are linked to lower
negative affect and operate as a buffer of affective stressor reac-
tivity (Hay & Diehl, 2010; Koffer et al., 2017; Neupert et al., 2007;
Ong et al., 2005). Over and above these well-known associations,
we found that higher control diversity was linked to more negative
affect, suggesting that the extent to which a given person’s control
varies across stressor domains also plays an important role in how
vulnerable that person is for compromised affective well-being.
We found that for those with lower stressor exposure, low average
control beliefs combined with high control diversity was associ-
ated with particularly high affective stressor reactivity. Our find-
ings conjointly suggest that in the face of stressors, when one has
low average control beliefs, it is better to have them concentrated
in one or few domains (i.e., low control diversity) rather than
spread broadly across many domains. These findings are in line
with a developmental regulation perspective (Heckhausen et al.,
2010) and suggest that with limited perceived resources available
(i.e., overall less control), perceiving control in fewer domains is
more adaptive for affective well-being. However, this seems to not
be the case when overall control is higher when people are faced
with a stressor, which indicates that a wider range of control
opportunities might indeed matter for the adaptivity of control
diversity.

For control diversity, it appears beneficial to be more selective,
focusing one’s resources on a few domains, and letting go of other
domains. It will be highly informative to target in future studies

whether the control domains selected are also the ones that people
rate as being important and meaningful to themselves (Baltes &
Baltes, 1990; Krause, 2007). To illustrate, it is possible that per-
ceiving control over those domains that are subjectively most
meaningful to participants is more important for affective well-
being than perceiving control over domains that do not matter to
them (Shane & Heckhausen, 2016). Thus, future research needs to
further examine whether the meaningfulness or importance of
specific life domains might moderate associations of control di-
versity and affective well-being.

Limitations and Outlook

We note several limitations of our study. Beginning with limi-
tations of our measures, we note that our selection of control
domains was restricted to the seven stressor types measured in the
NSDE. The specific domains assessed have implications for mea-
surement of control diversity and its associations with negative
affect. To illustrate, both conceptual notions and empirical re-
search have highlighted the importance of control beliefs in the
health domain for aging, and that the extent of importance changes
with age (Lachman, 1986). Age differential effects in control
diversity and its associations with negative affect may differ when
health is or is not included in the assessment. Future work should
examine additional domains of control to validate whether control
diversity across other domains relates to affective well-being. For
example, it could be that when including more age-sensitive (stres-
sor) domains (e.g., health), age differential effects in control di-
versity become more salient. To ensure that our results were not
driven by the nonargument interpersonal tension domain (the
largest domain as well as a highly age-relevant one), we conducted
a sensitivity check removing it from the control diversity compu-
tation. Although, we found the same pattern of associations here,
replication of age-related differences in control diversity and its
associations with negative affect may depend on the specifics of
the measurement paradigm.

Out of the larger space of categorical intraindividual variability
constructs (van Geert & van Dijk, 2015; Koffer et al., 2017), we
have made use of a diversity measure in our initial step because
this measure allows us to link our results directly with earlier
reports using this measure in other construct domains (e.g., daily
and social activities, emotions). A viable alternative approach
would have been to make use of nominal categorical intraindi-
vidual variability measures that allow capturing the match of
nominal categorical information of stressor and control domains.

Similarly, daily control beliefs in the NSDE are asked in relation
to the daily stressors that had occurred. We thus cannot say
whether our results generalize to general measures of domain-
specific control beliefs. However, follow-up analyses controlling
for gender- and education-related differences (e.g., in exposure and
reactivity to certain stressors) did not change the findings reported
here. We also performed a selectivity analysis to examine the 65
individuals who provided stressor data but did not provide control
beliefs data. These participants were found to report significantly
fewer stressors (M(SD)missing � 0.23(0.19); M(SD)present �
0.61(0.47)), have lower stressor diversity (M(SD)missing �
0.09(0.16); M(SD)present � 0.42(0.27)), and have significantly
lower negative affect (M(SD)missing � 0.08(0.18); M(SD)present �
0.23(0.29)) than the rest of the sample. Demographically, these
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participants were significantly older (M(SD)missing � 62.43(11.05);
M(SD)present � 55.35(12.02)) and more likely to be male (Nmiss-

ing_male � 40, p 	 .001), but they were not significantly different
in earned income, physical health, or mental health (all p � .05).
These findings suggest that NSDE participants with missing con-
trol belief data are likely not suffering from worse life conditions
and missingness may thus be treated as random. However, if
participants skipped end of day interviews when major challenges
occurred, we may miss occasions when negative affect would
presumably be highest.

Common method bias might have affected our results since
measurement context effects existed (i.e., predictor and outcome
variables measured at the same point in time, and using the same
medium; Podsakoff, MacKenzie, Lee, & Podsakoff, 2003, 2012).
By using self-reported data shared method variance might have
inflated the relationships between variables of interest and might
have affected our results. Domain specific control beliefs as rated
by others based on situational characteristics might provide an
opportunity to further disentangle subjective experience and ob-
jective situations (e.g., interviewer rated). Alternatively, experi-
mentally manipulating domain-specific control might allow to
reduce shared method variance. If such data becomes available,
future research could benefit from using multiple-source reports
(e.g., self and other report; subjective and objective rating).

We also note that multifaceted processes operate that might
exacerbate or buffer negative affect in everyday life. Focusing
solely on control and stressor (diversity) as buffers of daily neg-
ative affect within the chosen timeframe is extremely simplifying
and it is important to understand how control beliefs at different
timescales jointly associate with other components of well-being.
Thus, it would be highly informative to examine how control
diversity might operate alongside other psychosocial risk and
resilience factors such as daily social support (Antonucci, 2001)
and how control beliefs are associated with selecting particular
coping strategies over others (e.g., active problem solving vs.
emotion-regulation strategies). To illustrate, control diversity
might be especially relevant when other resources are limited, such
as in low-social support situations compared to high-social support
situations.

Similarly, the role of control diversity for stressor reactivity should
further be examined over and above affective reactivity and also
encompass physiological reactivity (e.g., cortisol). Relatedly, our
analysis did not to account for objective control potential on relevant
factors such as social network and work. Previous research has shown
that the subjective perceptions individuals hold over the amount of
control they have often differs from the objective control they have,
and people vary in the amount of control they perceive over the same
situation independent of their actual control (Lachman et al., 2011).
Thus, it is not possible to draw firm conclusions about differences in
actual control in stressor domains examined (Skinner, 1996). It would
be an interesting question for future research to systematically exam-
ine the role of discrepancies between objective control potential and
subjective perceptions thereof.

As noted earlier, our findings need to further be replicated in future
studies. Our results found in data from the National Study of Daily
Experiences (NSDE) are based on a large, national U.S. sample
(Almeida, McGonagle, & King, 2009), but these initial findings thus
need to be corroborated, replicated, and extended. It is also necessary
to test systematically whether and how these results generalize to less

positively selected, more diverse population segments, such as people
suffering from poor health and/or very old adults in their 80s and 90s.
It stands to reason that mortality-related mechanisms or other pro-
gressive processes leading toward death (e.g., deteriorating health)
overwhelm the regulatory or motivational capabilities that usually
keep the system stable and thereby profoundly shape the associations
between control diversity and affective well-being (Gerstorf & Ram,
2015). Having included only very few people older than age 80 leaves
many questions open about how control diversity operates in very old
age and the end of life. For example, drawing from previous research
(Baltes & Smith, 2003) and empirical studies focusing on late life
(Hueluer et al., 2013, 2015), one could expect that the general picture
found across adulthood and old age may not necessarily generalize to
the last phase of life because pervasive mortality-related processes
might prompt regulatory capabilities to break down and so compro-
mise and diminish control diversity. It would also be intriguing to test
whether and how findings about historical changes in domain-
generalized control beliefs (Drewelies et al., 2018; Drewelies, Deeg,
Huisman, & Gerstorf, 2018) generalize to control diversity.

Finally, we acknowledge several measurement issues embedded in
the study design have implications for conceptual interpretation of
control diversity. NSDE assesses stressor events and control over
stressors every 24 hr at the end of the day. Though the same type of
event may occur on successive days—and may indicate carryover of
a causal mechanism (e.g., poverty persists)— any single event may
not be reported on multiple days. Further, control beliefs are only
assessed upon experiencing a stressor. We thus note that a denser
ecological momentary assessment (EMA) design, and measurement
of control beliefs in the absence of stressor events, would allow us to
investigate the potentially fine-grained dynamics of control diversity
and affective stressor reactivity (Shiffman, Stone, & Hufford, 2008).
To illustrate, it would be important to separate within-person and
between-person portions of control diversity in future studies know-
ing that within-person associations of control and effective well-being
do not necessary translate to between-person associations (Drewelies
et al., 2018).

Relatedly, using an observational study design like ours, it is not
possible to draw temporal, let alone causal, inferences about how
control diversity and negative affect are associated with each other.
Applying multilevel modeling, control diversity was used here as a
predictor of negative affect, but it could also be that negative affect
influences (subsequent) control diversity. Similarly, we cannot draw
any conclusions about the intentionality of stressor-related control
diversity. To illustrate, older individuals may actively and intention-
ally concentrate their control beliefs on specific stressors. In contrast,
it would also be plausible to assume that control diversity develops
intuitively out of experiences grounded on available resources and
that control beliefs are not actively distributed across domains. To
better understand the underlying mechanisms of how control diversity
is linked to negative affect in the daily stress process, more
mechanism-oriented research is needed that utilizes both more closely
spaced and a larger number of measurement occasions. Additionally,
one could also examine the intentionality of control diversity explic-
itly using self-report measures.

Conclusions

Taken together, our analyses of data from the NSDE indicate
that higher control diversity is linked to higher negative affect,
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over and above general levels of perceived control. These analyses
extend earlier reports that examined domain-specific control be-
liefs one by one, through articulation of the control diversity
construct and use of a measure that quantifies how control beliefs
vary across multiple domains. Results provide initial evidence
from a nation-wide sample in the U.S. that older adults spread their
control beliefs over fewer stressor domains than middle-aged and
younger adults, but we found no age differential effects in how
control diversity was related to negative affect and affective stres-
sor reactivity. We take our findings to suggest that control diver-
sity provides additional and unique insights into the stability and
change of control beliefs across adulthood and old age and how
these contribute to affective well-being. We note that more mech-
anistic research is needed to better understand underlying path-
ways through which control diversity shapes adults’ negative
affect.
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