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Abstract

This research differentiated childhood unpredictability (i.e., perceptions of uncertainty or instability due to turbulent envi-
ronmental changes) from other related constructs to identify its role in adult health. Study 1 (N=441) showed that, beyond
other childhood adversity variables (poverty and adverse childhood experiences or ACEs) and demographic characteristics,
perceptions of unpredictability were associated with greater functional disability and worse health-related quality of life
(assessed via the CDC’s HRQOL Healthy Days measure and the RAND SF-36). Study 2 (N=1564) replicated those findings
in a more racially diverse sample and showed that associations with childhood unpredictability held while also controlling
for the Big 5 personality traits. Findings suggest that effects of unpredictability were especially pronounced among Hispanic
(in Study 1), and Black/African American and low-income participants (in Study 2). Experiencing childhood environments
that are perceived to be uncertain, unstable, or uncontrollable may put children on a path toward poor health outcomes in
adulthood. Findings advance theories of child adversity and health and identify childhood unpredictability as a potentially

valuable target for intervention.
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Introduction

A range of health problems in adulthood have been linked
with exposure to adverse experiences in childhood (Adler
et al., 1993; Bradley & Corwyn, 2002; Chen et al., 2002;
Ehrlich et al., 2016). Adults who experienced low-income,
abusive, or traumatic childhoods are at substantially higher
risk for experiencing chronic disease, physical and emo-
tional disability, and low health-related quality of life (Boyce
& Ellis, 2005; Chen & Miller, 2013; Miller et al., 2011).
Despite the consistency of such findings, the field lacks a
clear understanding of what psychological processes are
responsible for translating adverse childhood experiences
into negative adult health outcomes. Although many studies
document the contribution of early life stress to adult health
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outcomes (e.g., Dube et al., 2001, 2003; Felliti et al., 1998),
such research at times leaves uninvestigated the specific cog-
nitive mechanisms that may explain effects of child adversity
on adult health. Identifying those mechanisms provides key
information about the psychological, behavioral, and neu-
roendocrine pathways through which childhood experiences
affect adult health and offers insight into potentially valu-
able targets for intervention. The current study is the first to
assess perceptions of childhood unpredictability—the extent
to which childhood experiences are characterized by percep-
tions of uncertainty or instability due to turbulent changes in
the environment—to evaluate their role in adult functional
health status and health-related quality of life.

The role of perceived unpredictability

Theories of adaptive calibration (e.g., Del Giudice et al.,
2011) such as life history theory (Belsky et al., 2012; Brum-
bach et al., 2009; Cabeza de Baca et al., 2016; Ellis et al.,
2009; McDade, 2003) suggest that, early in childhood,
psychological, behavioral, and neuroendocrine processes
are calibrated to the perceived level of unpredictability in
one’s environment (Del Giudice, 2009; Ellis & Del Giu-
dice, 2019). Childhood unpredictability is characterized by
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the presence of uncertainty or instability due to turbulent
changes in the environment. The core element of unpre-
dictability involves the perception of social and physical
threats that are inconsistent across time and situations and
are, therefore, unpredictable. For example, perceptions of
unpredictability can stem from inconsistency across time
in the degree of support a child receives from their primary
caregiver, uncertainty in a child’s ongoing interactions with
teachers and peers, or variability in a child’s daily schedule
or routines.

Perceived unpredictability may serve as a mechanism
through which adverse childhood experiences (ACEs) affect
health into adulthood. Many adverse childhood experiences,
such as those involving trauma, abuse, and neglect (e.g.,
Dube et al., 2001; Felitti et al., 1998), as well as inconsist-
ent caregiving and access to social support (e.g., Baram
et al., 2012; Gee & Cohodes, 2021) are likely to contribute
to perceptions of unpredictability. Such experiences can
destabilize the social (or physical) environment and gener-
ate perceived threats that vary uncontrollably across time
and situations. Some parental divorces, for example, can cre-
ate home environments that are chaotic, hostile, or unsup-
portive (Kelly & Emery, 2003), and thus can contribute to
feelings of unpredictability (Doom et al., 2016; Martinez
et al., 2022).

Yet, the broader construct of unpredictability is not effec-
tively captured by existing measures of ACEs, which focus
narrowly on whether people were ever exposed to particular
experiences during childhood, rather than on the degree to
which they were exposed to those experiences or the extent
to which those experiences were perceived to vary unpre-
dictably across time and situations. For example, the quality
of home environments for children whose parents divorce
can range from routinized and predictable to chaotic and
unsupportive (Kelly & Emery, 2003). Thus, simply assessing
whether one’s parents divorced fails to capture the quality of
the home experience or how predictable versus unpredict-
able it was perceived to be.

Perceptions of childhood unpredictability are also dis-
tinct from the experience of poverty. Poverty entails resource
scarcity and often includes exposure to financial hardship,
inadequate nutrition, poor physical living conditions, and
lack of access to health care services (Chen & Miller,
2013). Effects of poverty are well-represented in models
of allostatic load, toxic stress, and chronic deprivation, all
of which encompass a focus on lack of access to resources
(McEwen & Stellar, 1993; McLaughlin & Sheridan, 2016).
However, whereas poverty often entails financial hardship
experienced in a relatively consistent manner across time
and situations, unpredictability entails the perception of
social and physical threats that are highly variable and that
often come from sources other than financial hardship (e.g.,
unstable relationships with caregivers). Thus, while poverty
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and unpredictability are correlated, they are conceptually
and operationally distinct (see Maranges et al., 2022; Mar-
tinez et al., 2022).

Perceptions of childhood unpredictability and adult
health

The current research is the first to pinpoint perceptions of
childhood unpredictability as a potentially important con-
tributor to adult health outcomes. This research addressed
three overarching hypotheses. First, two studies tested the
hypothesis that perceptions of unpredictability would be
robustly associated with adult functional ability and health-
related quality of life over and above poverty and ACEs,
while controlling for demographic covariates (age, gender,
racial and ethnic minority status, and current household
income) and personality traits. Second, the studies used
mediational analyses to test the hypothesis that perceptions
of unpredictability might mediate associations between
ACEs and adult health outcomes, i.e., that ACEs damage
health in part because those experiences generate feelings of
unpredictability. Third, the studies assessed whether effects
of unpredictability are larger among populations who, by
virtue of their race, ethnicity, or social class, may be charac-
terized by high levels of stress due to prejudice, discrimina-
tion, or lack of financial resources. We reasoned that such
populations may be especially vulnerable to experiencing
cumulative effects of unpredictable environments. We thus
assessed possible moderating effects of race, ethnicity, and
current income.

This article reports findings from two studies. Study 1
provided preliminary tests of the three research questions
above by including a relatively wide range of measures
reflecting functional health status and health-related quality
of life. Study 2 targeted a smaller number of outcome meas-
ures, included additional measures of personality traits to
serve as covariates, and recruited a larger and more diverse
sample. Thus, while Study 1 provided initial tests of the
associations between childhood unpredictability and health
outcomes, Study 2 replicated and extended Study 1 by allow-
ing for a stronger assessment of whether those relationships
depend on demographic group and whether they hold over
and above basic aspects of personality.

Study 1
Method
Participants

An online community sample of 520 U.S. participants was
recruited via CloudResearch. All adult participants were
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Table 1 Sample demographic characteristics

Study 1 Study 2
Variable N (%) or M (SD) N (%) or M (SD)
Age (years) M=32.07,SD=11.20 M=38.00,
Range=18-70 SD=12.47Range=18-76
Gender 208 men, 232 women, 1 other 201 men, 356 women, 3
nonbinary, 4 other
Race

American Indian

Asian

Native Hawaiian/Pacific

Islander

Black or African American

White

Multi-racial

Unknown/Did not report

Other

Hispanic or Latino

Yes

No

Unknown/Did not report

Current annual household

Income
$10,000 or less
$10,001-$19,999
$20,000-$29,999
$30,000-$39,999
$40,000-$49,999
$50,000-$59,999
$60,000-$69,999
$70,000-$79,999
$80,000-$89,999
$90,001-$99,999
$100,000-$150,000
$150,001 or more

8 (2%) 4(1%)

51 (12%) 31 (5%)
2(<1%) 1(<1%)
36 (8%) 201 (36%)
311 (71%) 303 (54%)
16 (4%) 14 2%)

8 (2%) 8 (1%)

9 (2%) 2(<1%)
90 (20%) 46 (8%)
332 (75%) 507 (90%)
19 (4%) 11 2%)
22 (5%) 30 (5%)
28 (6%) 34 (6%)
58 (13%) 47 (8%)
52 (12%) 75 (13%)
32 (7%) 56 (10%)
42 (10%) 64 (11%)
24 (5%) 45 (8%)
43 (10%) 50 (9%)
23 (5%) 31 (5%)
25 (6%) 21 (4%)
53 (12%) 75 (13%)
39 (9%) 36 (6%)

Percentages may not total 100% due to rounding error

eligible to participate. Based on a priori criteria, 79 par-
ticipants who failed one or more of three attention checks
embedded in self-report items (e.g., “For this question please
select strongly disagree”) were excluded from analyses. The
final sample included 441 participants. Participants were
compensated $0.50. See Table 1 for sample demographic
characteristics. Data were collected in April-May, 2020. The
study was approved by the Florida State University Insti-
tutional Review Board (IRB) and informed consent was
obtained from all participants prior to participation. Data
and data analytic syntax for both studies can be accessed
here: https://osf.io/m69sq/?view_only=6a63862623d74ad
2a23572e3d8fbdde7

Measures

Perceptions of Childhood Unpredictability. Fifteen items
validated in previous work (Maranges et al., 2022) assessed
perceived unpredictability during the first 10 years of child-
hood (e.g., “I never knew when my parents would be there
to pick me up from school”, “I often did not know what to
expect from other kids at school”, “When I left my house I
was never quite certain what would happen in my neighbor-
hood”) (1 =strongly disagree, 7 =strongly agree) (M=3.13,
SD=1.53, range=1.00 to 6.93, ®=0.95). The scale has been
shown to demonstrate strong convergent, discriminant, and
predictive validity (Maranges et al., 2022).

Perceptions of Childhood Poverty. Eleven items from
previous work (Maranges et al., 2021, 2022) assessed
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perceptions of childhood poverty and financial hardship
(e.g., “My family rarely had enough money to go out for a
nice dinner”, “My family was strained financially”, “I felt
relatively wealthy compared with other kids in my school”;
reverse-scored). (1 =strongly disagree, 7 =strongly agree)
(M=3.83,SD=1.42, range=1.00 to 7.00, x=0.91).

Adverse Child Experiences (ACEs; Dube et al., 2001).
The ACE:s scale was originally generated for the CDC-Kai-
ser Permanente Adverse Childhood Experiences study, a
comprehensive study of childhood abuse and neglect (Felitti
et al., 1998). The current study used the ACEs scale later
adapted by Dube et al. (2001) to include a 10-item checklist
assessing three forms of abuse (emotional, physical, sexual),
two forms of neglect (emotional, physical), and five forms of
household dysfunction including exposure to domestic vio-
lence, substance use, divorce, mental illness, and criminal
activity (all experienced through age 18). Responses were
summed to produce a total ACEs score (M =2.89, SD=2.67,
scores ranged from O to 10).

CDC'’s Health-Related Quality of Life (HRQOL; CDC,
1993). The HRQOL has been used extensively to assess
health-related quality of life and is included in the Behav-
ioral Risk Factor Surveillance System, the National Health
and Nutrition Examination Survey, and the Medicare Health
Outcomes Survey. The HRQOL consists of two separate
modules. The core module prompts participants to report
the number of days (out of the past 30) in which they expe-
rienced poor physical health and mental health. Based on
CDC guidelines, those two items were averaged to provide
a core measure of unhealthy days (M =14.40, SD=10.83,
a=0.70). The symptoms module includes five items to
assess the number of days (out of the past 30 days) in which
(1) pain caused participants to limit their activities, (2) they
felt sad or depressed, (3) they felt anxious, (4) they did not
get enough rest or sleep, and (5) they felt healthy and full of
energy. Items were averaged after reverse-scoring the final
item (M=11.26, SD=6.57, a=0.78). Higher scores indicate
worse health-related quality of life. The CDC HRQOL dem-
onstrates strong psychometric properties in both community
and clinical settings (Mielenz et al., 2006).

RAND SF-36 (RAND, 1995). The 36-item SF-36 assesses
functional ability and includes eight subscales assessing
Physical Functioning, Role Limitations due to Physical
Health, Role Limitations due to Emotional Health, Energy/
Fatigue, Emotional Well-Being, Social Functioning, Pain,
and General Health. Subscale scores were calculated accord-
ing to RAND’s guidelines. Scoring instructions can be found
at https://www.rand.org/health-care/surveys_tools/mos/36-
item-short-form.html. Higher scores reflect better health-
related functional ability. The SF-36 demonstrates strong
psychometric properties, as well as predictive validity for
both physical and mental health diagnostic outcomes (Elliott
et al., 2003; Parshall et al., 2008).
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Statistical approach

Preliminary analyses assessed correlations among all vari-
ables. Primary analyses first used multiple regression to
assess independent associations between outcome variables
(CDC HRQOL core and symptoms modules and SF-36
subscales), experiences of childhood unpredictability and
poverty, and ACEs. We included age, gender, race, ethnicity,
and current household income as demographic covariates.
To differentiate racial/ethnic minority and majority par-
ticipants, we focused on differences between participants
identifying as Black/African American (vs non-Black) or
Hispanic/Latino (vs non-Hispanic). Second, mediational
analyses (using the Model 4 PROCESS macro in SPSS;
Hayes, 2017) assessed whether perceived unpredictabil-
ity might serve as a psychological mechanism explaining
the link between ACEs and adult health outcomes. Third,
regression analyses examined whether any effects of unpre-
dictability might be moderated by participant race, ethnicity,
or income. Because the SF-36 consists of eight subscales,
for analyses of the SF-36 we used a conservative Bonferroni
correction to reduce alpha inflation and avoid Type I error.
The alpha level used to determine statistical significance was
0.05/8 =0.00625. Study 2 provided a more targeted focus
on two outcome variables (CDC’s HRQOL core module
and the SF-36 Physical Functioning subscale). To facilitate
comparison across the two studies, presentation of Study 1
results in the main text highlights those two outcome vari-
ables. There were no missing data in this study. To simplify
statistical models, only participants self-identifying as male
or female were included. Sensitivity analysis indicated that
the study was well-powered (> 0.80) to detect effect sizes as
small as r=0.13 in both correlational analyses and regres-
sion analyses with 8 predictors.

Results

Correlations among variables are reported in Table 2, which
includes all predictors and the two outcomes included in
both studies (CDC HRQOL core module and SF-36 Physi-
cal Functioning scale). Correlations that include all 10 out-
comes are in Supplemental Materials Table S1. Perceived
childhood unpredictability, poverty, and ACEs were all mod-
erately to strongly correlated, and all three were significantly
correlated with all of the outcome measures.

Regression analyses for all outcomes are reported in
Table 3. Once the overlap among predictors was taken into
account, we observed significant associations between child-
hood unpredictability and nine out of ten outcome measures
(the one exception was the energy/fatigue SF-36 subscale).

We next tested whether perceived unpredictability sta-
tistically mediated the association between ACEs and each
outcome measure. The indirect effect was significant for all
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Table 2 Correlations among predictor variables and health-related outcome measures (studies 1 and 2)

1 2 3 4 5 6 7 8 9 10
1. CDC HRQOL - —0.47%%%  (.35%%* 0.19%**  0.29%** —(0.15%*%% —0.16%%*  0.02 —0.01 —0.06*
2. Physical Functioning —0.41%** - —0.32%%%  —(0.18%** —0.23¥**  (.10% —0.19%** —0.01 —0.03 0.16%%*
3. Unpred ictability 0.46%**  —(,58%*%** - 0.49%*%  0.69%%* —0.19%%% —0.17%** —0.09*  0.09% —0.17%%**
4. Poverty 0.28%*% (. 2]%%% (). 54%%* - 0.44%**  —0.19%**  0.04 —-0.00 0.05 —0.06
5. ACEs 0.44%%%  —0.36%+*F  0.67%** 0.41%%** - —0.16%** —0.08 0.08*  0.10% —-0.05
6. Annual Income —0.11% 0.16%*  —0.21%**  —(.20%%% —(.24%%* - 0.05 0.03 —0.19%**  0.04
7. Age 0.08 —0.29%%% (2% 0.11%* 0.23%*%%  (.11%* - 0.07 -0.11* 0.08
8. Gender 0.02 0.16%* —0.17*** —0.05 -0.02 —-0.05 —0.20%** - 0.03 0.07
9. Race —0.05 0.01 -0.02 -0.04 -0.01 —0.17*%**  —0.04 0.02 - 0.00
10. Ethnicity 0.07 —0.18***  (.17%** 0.12* 0.12% —-0.08 -0.02 -0.01 -0.05 -

Study 1 (N=440) is below the diagonal; Study 2 (N=557) is above the diagonal. Gender: 1 =Male, 2=Female; Race: 0=non-Black/African
American, 1=Black/African American, Ethnicity: 0=non-Hispanic, 1 =Hispanic. Correlations with race, ethnicity, and gender reflect Pearson

point biserial correlations. ***p <0.001, **p <0.01, *p <0.05

outcome variables except for the energy/fatigue subscale
of the SF-36 (see Supplemental Materials Table S2). Fig-
ure 1 depicts the mediation model for the CDC HRQOL
core module and the SF-36 Physical Functioning scale. Both
standardized indirect effects were significant (HRQOL.:
7=0.20, SE=0.04, CI [0.11, 0.28]; Physical Functioning:
Z=-0.41,SE=0.04, CI [-0.49,—-0.34)).

Moderation analyses assessed possible moderating effects
of race, ethnicity, and income. To ensure that any moderated
effects were independent of one another, we included centered
interaction terms between unpredictability and race, ethnic-
ity, and income simultaneously in the regression models. See
Supplemental Materials Table S3 for full moderation results.
For the CDC HRQOL symptoms module, we observed a sig-
nificant interaction between childhood unpredictability and
ethnicity, B=0.11, t=2.51, p=0.01. Simple slopes analyses
showed that unpredictability was more strongly tied to poor
HRQOL in Hispanic, B=0.43, r=4.25, p<0.001, relative
to non-Hispanic, B=0.16, t=2.47, p=0.01, participants.
Although the moderated effect for the HRQOL core module
only approached significance, B=0.07, t=1.68, p=0.09, the
pattern of simple slopes was similar to that for the symptoms
module: Unpredictability was more strongly tied to poor
HRQOL in Hispanic, B=0.45, t=4.37, p <0.001, relative to
non-Hispanic, B=0.27, t=3.98, p <0.001, participants (see
Supplemental Materials Fig. S1). No significant moderating
effects were found for the SF-36 subscales; although some
were significant at the 0.05 level, none were significant at the
more conservative 0.00625 level (see Supplemental Materials
Table S3).

Discussion

Study 1 provides preliminary evidence for robust connec-
tions between perceptions of childhood unpredictability

and adult health-related quality of life and functional abil-
ity. Those connections were observed over and above ACE:s,
perceptions of resource scarcity, and a range of demographic
variables. Indeed, reports of experiencing an unpredictable
childhood were at least as consistent a predictor as hav-
ing faced high levels of poverty or ACEs. Although tests
of mediation are limited by the cross-sectional nature of
the study, findings are consistent with the hypothesis that
perceived unpredictability might explain the association
between ACEs and adult HRQOL and functional disability.
We saw some evidence for moderating effects of ethnicity,
such that perceptions of unpredictability were tied to low
HRQOL more strongly for Hispanic than non-Hispanic par-
ticipants. This pattern provides preliminary evidence that
effects of unpredictability may be pronounced among mem-
bers of underrepresented groups at relatively high risk for
experiencing stress associated with discrimination. No mod-
erating effects of race were found. However, the lack of such
moderating effects could be due to a lack of racial diversity
within the sample, a problem we remedy in the second study.

Study 2

Study 2 provided an opportunity to replicate associations
between perceptions of childhood unpredictability and
adult functional ability and health-related quality of life.
Three features of Study 2 enhanced the investigation. First,
Study 2 recruited a larger and more racially diverse sample
to increase statistical power to detect potential moderating
effects. Second, Study 2 included a more targeted focus on
two outcome variables: the CDC’s core HRQOL module
and the SF-36 Physical Functioning measure. We chose the
Physical Functioning measure because it is the most com-
prehensive (10 items) and reliable of the SF-36 subscales
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Table 3 Study 1 Regression analyses: predictors of functional ability
and health-related quality of life

Beta t Partial r
CDC HRQOL

Core module
Unpredictability 0.31 4.92 <0.001 0.23
Poverty 0.03 0.56 0.58 0.03
ACEs 0.23 3.98 <0.001 0.19
Age -0.04 -0.79 0.43 -0.04
Gender 0.07 1.62 0.11 0.08
Current income 0.01 0.31 0.76 0.02
Black -0.04 -0.99 0.32 —0.05
Hispanic -0.02 —-0.44 0.66 -0.02

Symptoms module
Unpredictability 0.23 3.62 <0.001 0.17
Poverty 0.07 1.37 0.17 0.07
ACEs 0.29 5.11 <0.001 0.24
Age -0.02 —-0.48 0.63 -0.02
Gender 0.13 3.00 0.003 0.14
Current income —0.01 -0.21 0.84 -0.01
Black -0.07 -1.69 0.09 —-0.08
Hispanic -0.03 —0.81 0.42 —0.04

RAND SF-36

Physical functioning
Unpredictability -0.63 —-11.14 <0.001 -047
Poverty 0.15 3.25 0.001 0.16
ACEs 0.09 1.63 0.10 0.08
Age -0.19 —4.78 <0.001 -0.22
Gender 0.03 0.72 0.47 0.04
Current income 0.09 2.18 0.03 0.11
Black 0.01 0.34 0.74 0.02
Hispanic —-0.10 -2.58 0.01 —0.12

Role limitations-physical
Unpredictability —-0.47 —7.46 <0.001 -0.34
Poverty 0.05 0.97 0.34 0.05
ACEs —-0.01 -0.16 0.87 —-0.01
Age —0.06 —1.44 0.15 -0.07
Gender 0.00 0.03 0.98 0.00
Current income 0.10 2.16 0.03 0.10
Black -0.02 -0.37 0.71 —-0.02
Hispanic -0.03 -0.79 0.43 -0.04

Role limitations-emotional
Unpredictability -0.25 —3.87 <0.001 -0.18
Poverty 0.02 0.29 0.78 0.01
ACEs -0.22 —3.75 <0.001 -0.18
Age 0.11 2.45 0.02 0.12
Gender -0.18 -3.98 <0.001 -0.19
Current income —-0.02 —-0.34 0.74 —-0.02
Black 0.10 2.26 0.03 0.11
Hispanic 0.08 1.89 0.06 0.09

Energy/fatigue
Unpredictability —0.06 —-0.91 0.37 -0.04

Table 3 (continued)

Beta t P Partial r
Poverty -0.10 —1.84 0.07 —0.09
ACEs -0.21 —3.46 0.001 -0.16
Age 0.17 3.57 <0.001 0.17
Gender —-0.20 —4.38 <0.001 =021
Current income —-0.01 -0.14 0.89 —-0.01
Black 0.03 0.61 0.54 0.03
Hispanic 0.16 3.51 <0.001 0.17
Emotional well-being
Unpredictability -0.20 —-2.96 0.003 -0.14
Poverty -0.07 —1.30 0.20 —0.06
ACEs —-0.22 —-3.71 <0.001 -0.18
Age 0.11 2.27 0.02 0.11
Gender —0.08 —1.86 0.06 —-0.09
Current income 0.04 0.80 0.42 0.04
Black 0.06 1.23 0.22 0.06
Hispanic 0.11 2.53 0.01 0.12
Social functioning
Unpredictability —0.40 —-6.33 <0.001 -0.29
Poverty —0.00 -0.03 0.98 —0.00
ACEs -0.13 -2.19 0.03 —0.11
Age 0.00 0.02 0.98 0.00
Gender -0.15 —3.38 0.001 -0.16
Current income 0.06 1.30 0.19 0.06
Black 0.02 0.53 0.60 0.03
Hispanic —0.01 -0.33 0.74 -0.02
Pain
Unpredictability -0.51 —-8.33 <0.001 -0.37
Poverty 0.07 1.36 0.17 0.07
ACEs —0.01 -0.20 0.85 —0.01
Age -0.17 -3.95 <0.001 -0.19
Gender -0.05 —-1.18 0.24 —0.06
Current income 0.07 1.58 0.11 0.08
Black 0.04 1.04 0.30 0.05
Hispanic 0.01 0.28 0.78 0.01
General health
Unpredictability —-0.24 -3.73 <0.001 -0.18
Poverty —0.10 -1.99 0.05 -0.10
ACEs -0.15 —-2.57 0.01 -0.12
Age -0.02 -0.37 0.71 —-0.02
Gender -0.17 -3.76 <0.001 -0.18
Current income 0.08 1.64 0.10 0.08
Black 0.00 0.01 10.00 0.00
Hispanic 0.06 1.28 0.20 0.06
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N=440. Gender: 1=Male, 2=Female. Race: 0 =non-Black/African
American, 1=Black/African American. Ethnicity: 0=non-Hispanic,
1 =Hispanic. For the CDC HRQOL measures, higher scores indicate
worse health-related quality of life. For the SF-36 measures, higher
scores reflect higher health-related functional ability
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67 Unpredictability 30+

Perceptions of

ACEs HRQOL

0.24* [.44%]

&7 Unpredictability _61*
ACE Physical
S o
0.06[-36*] Functioning

Note. N=440. Coefficients are standardized. Coefficients in brackets are the total effect of ACEs. Both indirect
effects are significant. HRQOL is the CDC Unhealthy Days Core Module. Physical Functioning is from the SF-

36.

Fig.1 Study 1 Mediating effects of perceived childhood unpredictability

(RAND, 1995) and is the most differentiable from the CDC
HRQOL core module (Barile et al., 2016). Third, reports of
mental and physical health, as well as retrospective reports
of childhood adversity, may be influenced by personality
traits such as neuroticism (Baldwin et al., 2019). Therefore,
to ensure that findings do not simply reflect shared associa-
tions with personality traits, we measured and controlled
for the Big 5 personality traits (John & Srivastava, 1999).

Method
Participants

A sample of 564 community participants living in the U.S.
was recruited via CloudResearch. Recruitment was open
to all adult participants with the constraint that we aimed
to recruit a minimum of 200 Black/African American par-
ticipants. Similar to Study 1, participants who failed one
or more of three attention checks embedded in self-report
items were not permitted to complete the study and were
excluded. Participants were compensated $2. See Table 1 for
sample demographic characteristics. Data were collected in
March—-May, 2021. The study was approved by the Florida
State University IRB and informed consent was obtained
from all participants prior to participation.

Measures

Study 2 used the same measures of childhood unpredictabil-
ity, poverty, and ACEs from Study 1. Study 2 included two
of the outcome measures from Study 1: the CDC HRQOL
core module and the 10-item SF-36 Physical Functioning
scale.

To measure the Big 5 personality traits, we used the Ten-
Item Personality Inventory (Gosling et al., 2003). The scale
provided measures of Emotional Stability/Neuroticism, Con-
scientiousness, Agreeableness, Openness, and Extraversion.

Statistical approach

Preliminary analyses assessed correlations among vari-
ables. Primary analyses relied on hierarchical regression to
assess independent associations between outcome measures
(CDC HRQOL core module, SF-36 Physical Functioning)
and measures of childhood adversity (unpredictability, pov-
erty, and ACESs). The first step of the regression model repli-
cated analyses from Study 1: outcomes were predicted from
measures of childhood adversity and demographic covari-
ates including participant age, gender, race (Black/African
American vs. non-Black), ethnicity (Hispanic/Latino vs.
non-Hispanic), and current income. In the second step of
the regression model, we included the Big 5 personality
traits as additional covariates. Moderation analyses built on
this regression model to examine whether effects of unpre-
dictability were moderated by race, ethnicity, or current
income; all three centered interaction terms were included
simultaneously to ensure that any moderated effects were
independent of one another. Mediational analyses assessed
whether perceived unpredictability might mediate effects of
ACEs. There were no missing data. To simplify statistical
models, only participants self-identifying as male or female
were included. Sensitivity analysis indicated that the study
was well-powered (> 0.80) to detect effect sizes as small as
r=0.12 in both correlational analyses and regression analy-
ses with 13 predictors.

Results

Correlations are in Table 2. As in Study 1, all three measures
of childhood adversity were correlated with one another,
and all three were significantly correlated with the two out-
come measures. Primary regression analyses accounted for
the correlations among predictors and replicated findings
from Study 1 (See Table 4). Childhood unpredictability was
significantly associated with both outcome measures, while
controlling for poverty, ACEs, and demographic covariates
(step 1), as well as all Big 5 personality traits (step 2).
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We tested whether perceived unpredictability mediated
the association between ACEs and the two outcomes. Rep-
licating Study 1, both standardized indirect effects were
significant (Unhealthy Days: Z=0.19, SE=0.04, CI [0.11,
0.27]; Physical Functioning: Z=-0.21, SE=0.04, CI
[-0.30,—-0.13). See Fig. 2.

Moderation analyses examined potential moderating
effects of race, ethnicity, and income. We observed a sig-
nificant (B=-0.12, t=—-2.97, p=0.003) moderating effect
of race on Physical Functioning. Simple slopes analyses
showed that there was a larger effect of unpredictability in
Black (B=-0.49, t=-6.62, p<0.001), compared with
non-Black (B=-0.32, rt=-15.38, p<0.001) participants
(see Supplemental Materials Fig. S2). The moderating effect
of race on HRQOL was not significant (B=0.06, r=1.35,
p=0.18), but the pattern of simple effects was similar: a
larger effect of unpredictability was seen in Black (B=0.32,
t=4.24, p<0.001), compared with non-Black (B=0.24,
t=3.92, p<0.001) participants (see Fig S2). No mod-
erating effects of ethnicity were found on either measure
(HRQOL: B=-0.00, r=-0.01, p=1.00; Physical Func-
tioning: B=0.06, t=1.47, p=0.14). We also saw signifi-
cant moderating effects of current income on both outcome
measures (HRQOL: B=—-0.08, r=—2.03, p=0.04; Physical
Functioning: B=0.08, r=2.04, p=0.04). See Fig. S3. Sim-
ple slopes analyses showed that effects of unpredictability
were considerably larger among those with lower incomes
(1SD below the mean income: HRQOL: B=0.33, r=4.66,
p <0.001; Physical Functioning: B=—-0.42, t=—-6.14,
p <0.001), compared with higher incomes (1SD above the
mean: HRQOL: B=0.14, t=1.75, p=0.08; Physical Func-
tioning: B=—0.22, r=-2.84, p=0.005).

Discussion

Study 2 replicated evidence for robust associations between
perceived childhood unpredictability and adult functional
disability and health-related quality of life. Those associa-
tions were observed over and above other measures of child-
hood adversity, demographics, and Big 5 personality traits.
As in Study 1, we saw evidence that effects of ACEs were
statistically mediated by perceived unpredictability. We also
observed evidence for independent moderating effects of
race and income. Effects were relatively larger among Black
(compared with non-Black) and lower income (compared
with higher income) participants. No moderating effects of
ethnicity were found, although this could be due to the rela-
tively small number of Hispanic participants in this sample.

@ Springer

Table 4 Study 2 regression analyses: predictors of functional disabil-
ity and health-related quality of life

Depend-  Predictor Beta t P Partial r

ent vari-

able

CDC HRQOL

Step 1 Unpredictability 025 409 <0.001 0.17
Poverty 002 042 0.68 0.02
ACEs 0.10 1.70 0.09 0.07
Age -0.12 -3.03 0.003 —0.13
Gender 0.05 1.21 0.23 0.05
Current income -0.09 -2.20 0.03 -0.09
Black -0.07 -1.79 0.07 —-0.08
Hispanic -0.00 —-0.09 093 —0.00

Step 2 Unpredictability 0.13 236 0.02 0.10
Poverty 001 020 0.84 0.01
ACEs 0.07 1.30 0.19 0.06
Age -0.01 -0.14 0.89 -0.01
Gender -0.02 -0.39 0.70 —0.02
Current income -0.01 -0.19 0.85 —0.01
Black 0.04 1.02 0.31 0.04
Hispanic 0.00 -.05 0.96 -0.00
Extraversion -0.08 -2.12 0.03 -0.09
Agreeableness -0.02 -040 0.69 -0.02
Conscientiousness —0.12 —2.74 0.01 -0.12
Emotional stability —0.40 —-9.02 <001 -0.36
Openness -0.01 -0.30 0.77 -0.01

Physical functioning

Step 1 Unpredictability -034 -5.68 <0.001 —-0.24
Poverty 0.01 0.25 0.80 0.01
ACEs -0.00 -0.03 097 —0.00
Age -0.26 —-6.44 <0.001 -0.27
Gender -0.03 -0.71 048 —0.03
Current income 0.04 1.09 0.28 0.05
Black -0.02 -0.51 0.61 —0.02
Hispanic 0.12 3.06 0.002 0.13

Step 2 Unpredictability —-0.28 —-4.72 <0.001 -0.20
Poverty 0.01 0.31 0.75 0.01
ACEs 0.01 0.21 0.84 0.01
Age -031 -745 <0.001 -0.31
Gender -0.01 -0.15 0.88 —0.01
Current income 0.01 0.26 0.80 0.01
Black -0.07 -1.66 0.10 —-0.07
Hispanic 0.12 297 0.003  0.13
Extraversion 0.02 058 0.56 0.03
Agreeableness 0.02 0.46 0.64 0.02
Conscientiousness 0.06 1.22 0.22 0.05
Emotional stability  0.16  3.30 0.001  0.14
Openness 0.00  0.09 0.93 0.00

N=557. Gender: 1 =Male, 2=Female. Race: 0=non-Black/African
American, 1=Black/African American. Ethnicity: 0 =non-Hispanic,
1 =Hispanic. For the CDC HRQOL measure, higher scores indicate
worse health-related quality of life. For Physical Functioning, higher
scores reflect better functional ability
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Perceptions of
Unpredictability

0.49%* 0.28%*

Perceptions of

ACEs HRQOL

0.10[0.45%)

0.49% Unpredictability 031*
ACE Physical
’ -0.02[-0.18%] Functioning

Note. N=557. Coefficients are standardized. Coefficients in brackets are the total standardized effect of ACEs.
Both indirect effects are significant. HRQOL is the CDC Unhealthy Days Core Module. Physical Functioning is

from the SF-36.

Fig.2 Study 2 mediating effects of perceived childhood unpredictability

General discussion

Findings from two studies identify perceptions of childhood
unpredictability as a key psychological factor potentially
contributing to functional disability and low health-related
quality of life in adulthood. The associations between per-
ceived childhood unpredictability and health-related out-
comes were observed while controlling for other measures
of childhood adversity (poverty and ACEs), demographic
variables (age, gender, racial/ethnic minority status, current
household income), and personality (Big 5 traits). Although
we replicated zero-order correlations between adult health-
related outcomes and ACEs (and poverty), unpredictability
emerged in regression analyses as an especially robust and
independent predictor. That pattern, coupled with media-
tional analyses, is consistent with the possibility that per-
ceptions of unpredictability partially explain associations
between ACEs and poor adult health. (It is important to note,
however, that tests of mediation are limited by the cross-
sectional design of these studies and thus strong causal inter-
pretations are not warranted.) Childhood experiences such as
physical or emotional abuse or inconsistent caregiving can
create a sense of instability and lack of control and certainty,
as well as a psychological focus on short term (rather than
long-term) rewards and goals. Over time, such processes
may culminate in greater risk for poor health in adulthood.
This work thus advances the literature by identifying per-
ceptions of unpredictability as a potentially important fac-
tor underlying functional disability and poor health-related
quality of life in adulthood.

The effects of childhood unpredictability on adult health
may reflect psychological, behavioral, and neuroendocrine
pathways. Psychological pathways reflect the fact that unpre-
dictability entails a lack of stability, certainty, and control
(Mittal & Griskevicius, 2014), and thus requires high levels
of cognitive vigilance (Frankenhuis et al., 2016; Pepper &
Nettle, 2017). Such vigilance is stressful and consumes valu-
able bioenergetic resources that could otherwise be devoted

to creating supportive social relationships (Maranges et al.,
2021) or to caring for one’s long-term health (Ellis et al.,
2009; see also Schreier & Chen, 2010). Behavioral pathways
reflect the fact that unpredictable childhood environments
can promote a tendency to behave in impulsive and risky
ways (Del Giudice, 2009; Martinez et al., 2022). Children
who experience high levels of unpredictability learn to focus
on short-term rather than long-term rewards (Frankenhuis
& Nettle, 2020; Frankenhuis et al., 2016) and this focus
can cause people who were exposed to unpredictable child-
hood environments to make impulsive decisions (Ellis et al.,
2012; Hartman et al., 2018; Martinez et al., 2022), and to
engage in health risk behaviors such as substance use (Doom
et al., 2016; Simpson et al., 2012), risky sexual behavior
(Ellis et al., 2012), and unhealthy dietary choices (Maner
et al., 2017). Neuroendocrine pathways include influences
on corticolimbic circuitry (Gee & Cohodes, 2021; Liu &
Fisher, 2022) and the hypothalamic-pituitary adrenal axis
(Zakreski & Pruessner, 2019), chronic alterations of which
are associated with chronic disease risk, anxiety, and mortal-
ity (Schoorlemmer et al., 2009). Future work would benefit
from assessing more directly the pathways through which
childhood unpredictability may affect adult health outcomes.

Evidence for moderating effects was inconsistent across
the two studies. Effects of unpredictability were heightened
among Hispanic participants in Study 1, and among Afri-
can American participants and those with relatively low
income in Study 2. The presence of such moderating effects
is consistent with the possibility that effects of perceived
unpredictability may exacerbate the development of health
problems among populations already at relatively high risk
for experiencing stress associated with resource scarcity or
discrimination. Compared with Study 1, which included
20% Hispanic participants, Study 2 included a higher pro-
portion of African American participants (33% of the sam-
ple), but fewer Hispanic participants (8%). These differences
in the demographic make-up of the samples may explain the
inconsistent moderating effects of race and ethnicity. The
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two studies had similar variability in income levels, leav-
ing open the question of whether effects are moderated by
income.

Limitations of the current work provide valuable avenues
for future research. One limitation involves the retrospective
nature of the childhood adversity measures (see Baldwin
et al., 2019). Future research would benefit from recruiting
other data sources (e.g., parent report) to assess the unpre-
dictability of childhood environments, to amass develop-
mental data with children to assess prospectively whether
childhood unpredictability underlies adult health outcomes,
and to leverage existing longitudinal studies to capitalize on
the prospective nature of those designs (Ehrlich, 2020). In
addition, while we focused on self-reported functional abil-
ity and health-related quality of life, future studies should
evaluate whether childhood unpredictability is associated
with clinical indicators of disability and chronic disease
risk and diagnosis. Finally, it is important to note that both
studies were conducted during the COVID-19 pandemic, a
time during which social isolation, anxiety, and depression
were high among many individuals and this, coupled with
decreases in routine medical visits, could have increased
health problems, as well as perceptions of health problems.

Although the current work points to the importance of
experiencing unpredictability in childhood, it fails to iden-
tify the specific age range in which unpredictability might
exert its effects. Although some evidence suggests that such
effects are especially strong in the first five to ten years of
childhood (Mittal & Griskevicius, 2014; Simpson et al.,
2012), ongoing debates center on the precise timing of this
developmental calibration process. Future work would ben-
efit from including repeated measurements and longitudinal
designs to characterize more precisely the developmental
trajectory arising from exposure to unpredictable childhood
environments.

Despite these limitations, this work advances theories of
child adversity and health. This work also provides valu-
able information for the development of child interventions
targeting malleable environmental risk factors that influence
health. Interventions that increase the predictability and cer-
tainty of childhood environments (e.g., by increasing the
consistency of a child’s daily routines) may hold potential
for improving health (Miller et al., 2014; Schreier & Chen,
2010). Such interventions are also feasible: creating a sense
of certainty and stability by increasing the predictability of
a child’s environment may provide a relatively cost-effective
and implementable means of improving public health and
well-being. The current work provides a useful springboard
for examining the utility of such interventions and further
investigating the role of childhood unpredictability in health
across the lifespan.
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