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Abstract

Although African Americans have lower rates of anxiety in childhood than other racial and

ethnic minority groups, they seem to experience escalating rates during emerging adult-

hood. Despite this, few studies have examined factors associated with anxiety during

emerging adulthood among African American populations. The current study investigated

the extent to which late adolescent family relationships affect anxiety problems among Afri-

can American emerging adults. Informed by family development theory, family cohesion

was hypothesized to indirectly effect anxiety problems through self-regulation. This model

was tested with three waves of data (ages 17, 19, 21) from African Americans participating

in the Maryland Adolescent Development in Context Study. Study findings were consistent

with the hypothesized model: family cohesion forecasted decreased anxiety problems, indi-

rectly, via increased self-regulation. This finding suggests that families may be an important

promotive process for anxiety problems during emerging adulthood. Prevention programs

that target family processes may be able to reduce anxiety problems in emerging adult Afri-

can Americans.

Introduction

Anxiety is characterized by heightened, relentless fears and worries about everyday events [1].

Clinical anxiety disorders are prevalent in the United States, affecting a third of Americans at

some point in their life [2]. There are many individuals whose anxiety is not debilitating

enough for a clinical diagnosis, but still experience anxiety symptoms such as nervousness,

restlessness, excessive worry, sense of dread, increased heart rate, and sleep problems [3, 4].

These individuals are said to have subclinical anxiety, and, because they do not have clinical

anxiety, may not be represented in the prevalence rates of anxiety [5]. To understand how anx-

iety unfolds, it is important to study those with subclinical anxiety problems in addition to

those with clinical anxiety. Most anxiety problems manifest prior to age 30 [6]. Some studies

suggest that emerging adulthood (~ages 18–25) is a developmental phase when anxiety prob-

lems are particularly likely to start or escalate in severity [7–9]. This time of life can be both
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stressful as well as rewarding because of multiple role transitions [6, 9, 10]. Between the ages of

18 and 25, many adults leave childhood homes, pursue post-secondary education, start full-

time jobs, and enter serious romantic relationships. These transitions may be stressful for

some and lead to anxiety problems [11]. Approximately 22% of emerging adults will experi-

ence anxiety problems [11, 12].

Racial and ethnic group differences in anxiety rates and severity have been observed.

Although African Americans have lower rates of anxiety in childhood than other racial and

ethnic minority groups, they seem to experience escalating rates during emerging adulthood

[13, 14]. Moreover, when African Americans do experience anxiety, it is often more chronic

and severe than their peers from other racial groups [13]. Little research, however, has investi-

gated anxiety among African American emerging adults. Of particular importance, no studies,

to our knowledge, examine contextual factors that are associated with reductions in anxiety as

African American youth transition into adulthood. Family development theory suggests that

families are an important context that may influence mental health outcomes [15]. In particu-

lar, this perspective underscores the importance of family cohesion in promoting the develop-

ment of youths’ autonomy and their ability to navigate new contexts.

Family cohesion describes nurturant communication, warmth, emotional support, and

involvement between family members [16–18]. In general, family cohesion improves during

the transition to emerging adulthood [19]. Many emerging adults report warmer, closer rela-

tionships with their parents than they did in adolescence. Emotional support also increases

during this period; many emerging adults turn to their parents for sympathy, advice, and help

[20]. Per family development perspectives, cohesive family relationships act as an emotional

safety net and help prevent anxiety problems during emerging adulthood [21–23]. Data with

adolescents support this link: youth from cohesive families report better psychological out-

comes and, by extension, fewer anxiety problems, than youth from less cohesive families [24,

25]. For example, youth who attend college may continue to rely on their family for stress

management [26, 27]. Families help emerging adults manage their stress by talking to them

and providing emotional support. This support can help to alleviate stress, thus reducing anxi-

ety problems [26, 28].

Although these studies suggest that cohesive families may reduce poor psychological out-

comes in emerging adulthood, the extent to which family cohesion is associated with anxiety

problems among African American emerging adults is not well studied, despite close family

ties being culturally important for many African American families [29]. Data on African

American children and adolescents suggest that close family relationships may reduce anxiety

problems in some youth [30–32]. This link has also been found in middle-age adult samples

[33, 34], which suggests that families may be an important promotive factor for anxiety prob-

lems throughout the life course. Thus, we hypothesized that family cohesion in late adoles-

cence would be associated with decreased anxiety problems during emerging adulthood.

We further hypothesized that self-regulation may be a mechanism through which family

cohesion affects anxiety problems during emerging adulthood. Self-regulation refers to indi-

viduals’ ability to control their emotions, behaviors, and thoughts [35]. Emerging data suggest

that self-regulation may be a promotive factor of anxiety problems in African American adults

[36], but the role of families in the development of self-regulation in African American emerg-

ing adults is understudied. Studies with children and adolescents provide some insight into

how families, self-regulation, and anxiety problems may be related. Among children, families

play a key role in shaping children’s “emotional worlds.” Warm, sensitive families who provide

children with structures, rules, and strategies to help manage their emotions support the devel-

opment of self-regulation [37]. In turn, highly regulated children are able to manage negative

emotions such as worry, sadness, and anger which makes them less vulnerable to anxiety
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problems [38]. Data suggests that the association between families, self-regulation, and anxiety

problems may persist into adolescence and emerging adulthood [25, 39–41]. The continued

influence of families on emerging adults’ self-regulation and anxiety problems is plausible

because (a) neurocognitive systems associated with self-regulation continue to develop until a

person’s mid-twenties as the prefrontal cortex continues maturing and (b) this development is

affected by contextual influences [42, 43]. These changes suggest that development of self-reg-

ulation is ongoing during emerging adulthood and that young people may continue to need

emotional and instrumental support and close family ties for optimal self-regulation and men-

tal health, particularly when they experience times of trouble or stress [44].

Taken together, theory and extant research suggest that cohesive families may act as an

emotional safety net which supports the development of self-regulation during emerging

adulthood. With this safety net in place, emerging adults may feel comfortable exploring new

opportunities while navigating the potential emotional turmoil of this challenging develop-

mental period. The extent to which family cohesion forecasts self-regulation and reduced anxi-

ety problems among African Americans emerging adults is not well studied. The current study

addresses this gap. Informed by family development perspectives and previous research, family

cohesion is hypothesized to indirectly effect anxiety problems through self-regulation. This

hypothesis was tested via a secondary analysis of three waves of data from African Americans

participating in the MADICS Study of Adolescent Development in Multiple Contexts

(MADICS) controlling for antecedent family support.

Methods

Participants

Youth and their families were recruited from 23 middle schools in Prince George’s County,

Maryland [45, 46]. Prince George’s County is a diverse, wealthy county located near Washington,

D.C. Prince George’s County had a large middle-class African American community when

MADICS started in 1990; the median household income for African Americans was $41,265,

while the national average was $18,676 [45, 46]. At baseline (Wave 1) in 1991, 224 African Amer-

icans participated in the study. Of these youth, 52.7% were male and 47.3% were female. At

Wave 1, 29.0% of parents earned less than $25,000; 44.0% of parents earned between $25,000

and $50,000; 20.0% of parents earned between $50,000 and $75,000; 7.0% and of parents earned

more than $75,000. At Wave 4, 886 African American youth in eleventh grade participated in

the study in 1996. Of these participants, 51.0% were male and 49.0% were female. At Wave 4,

15.2% of parents earned less than $25,000; 30.5% of parents earned between $25,000 and

$50,000; 28.0% of parents earned between $50,000 and $75,000; and 33.2% of parents earned

more than $75,000. At Wave 5, 358 (40%) African American youth participated in the study in

1998, a year after they graduate high school. Of these participants, 42.0% were male and 58.0%

were female. A number of participants were not retained after Wave 4 due to the use of mailed

surveys at Wave 5 instead of interviews. At Wave 6, 369 (42%) African American youth partici-

pated in the study in 2000, three years after they graduated high school. Of these, 42.1% were

male and 57.9% were female. Attrition analysis investigated if family income, sex, self-regulation,

and family cohesion (a composite of 4 family scales described below) were associated with reten-

tion status at W6. Results indicated that family income, self-regulation, and family cohesion were

not associated with retention status at W6. Only sex was related participation in Wave 6.

Procedure

The MADICS was a longitudinal study investigating psychological and behavioral determi-

nants of developmental trajectories of youth living in Prince George’s County, Maryland, a
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county located near Washington, D.C. [45, 46]. MADICS is one of the few longitudinal studies

investigating the developmental outcomes of a predominantly African American sample from

adolescence to emerging adulthood [46]. Data were collected over eight waves spanning ado-

lescence and young adulthood. Given the focus on emerging adulthood, the current study con-

ducted a secondary analysis of data from African American youth from Waves 4–6 (ages 17,

19, 21) of the study. This study also uses a latent variable created from measures of family

cohesion provided in middle adolescence as a covariate (Wave 3, age 15). During Waves 3 and

4 of MADICS, trained interviewers administered surveys to youth and their caregivers in their

homes [45, 46]. Youth and their caregivers received $20 each for their participation. Only

young people completed self-administered surveys during Waves 5 and 6. During Waves 5

and 6, surveys were mailed to participants. Youth received $35 for their participation at these

waves [45, 46]. The current study was reviewed by the Human Subjects Office at the University

of Georgia. It was determined that secondary analysis of non-identifiable data does not consti-

tute research with human subjects.

Instruments

Family cohesion. Family cohesion was assessed with four self-report scales: family emo-

tional support, supportive communication with parents, closeness with parents, and closeness

with family members. Family emotional support was evaluated at Waves 3 and 4, using four

items from a scale adapted from the Philadelphia Family Management Study [47]. Youth self-

reported how much support they receive from their family members using a 5-point Likert

scale [45]. A sample item from the scale is: “How often do your family members support each

other?” Cronbach’s alpha for Wave 3 was .79 and Wave 4 was .81. Supportive communication

with parents was measured at Waves 3 and 4 using four items derived from the Michigan

Study of Adolescent Life Transitions study (MSALT) [48]. Youth self-reported the frequency

of supportive communication with their parents using a 5-point Likert scale [45]. A sample

item from the scale is: “how often do you talk with your parent about problems you are having

in school?” Cronbach’s alpha at Waves 3 was .78 and Wave 4 was .82. Closeness with parents

was measured at Waves 3 and 4 using three items from the Iowa Youth and Family Study [49,

50]. In the closeness with parents scale, youth self-reported how close they are to their parents

using a 4-point Likert scale [45]. An example is: “how close do you feel to your parent or cur-

rent guardian?” Closeness with parents had acceptable internal consistency at Waves 3 (α =

.69) and Wave 4 (α = .68). Closeness with family members at Waves 3 and 4 were measured

using five items from the Iowa Youth and Family Study [49, 50]. Youth self-reported how

close they are to their family members using a 6-point or 4-point Likert scale. An example of

an item for the closeness with family members is: “How important is it to your family that you

all do things together on weekends?” Items were standardized and summed to index family

closeness. The resulting measure had reasonable internal consistency at Wave 3 (α = .72) and

at Wave 4 (α = .74). All scales were used to create a latent variable of family cohesion.

Self-regulation. Self-regulation at Waves 4 and 5 was measured using eleven items from

the Philadelphia Family Management Study [47]. Emerging adults self-reported their self-reg-

ulation using a 5-point Likert scale [45]. A sample item from the self-regulation scale is: “How

often can you find a way to solve a problem, even when others get discouraged?” Self-regula-

tion evinced acceptable internal consistency at Wave 4 (α = .73) and good internal consistency

at Wave 5 (α = .85). Items were summed to create an index of self-regulation skills.

Anxiety problems. Anxiety problems at Waves 5 and 6 were evaluated using the 8-item

Anxiety subscale of the Symptom Checklist-90-Revised (SCL-90-R) [51]. Emerging adults self-

reported how often they experienced anxiety symptoms such as excessive worry using a
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6-point Likert scale [45]. An example item is: “During the past 12 months, how often have you

felt worried about things that were not likely to happen?” Anxiety problems has good internal

consistency at Wave 5 (α = .83) and Wave 6 (α = .88). Items were summed to create an index

of anxiety problems.

Sociodemographic variables. Youth reported their sex at Wave 4. Sex was coded as 1

(male) or 2 (female). Parents reported their household income at Wave 4 using the item, “from

all sources of income, tell me your total family income before taxes in 1995.” Responses were

coded in $5,000 increments up to $200,000 or more, ranging from 1 (less than $5,000) to 25

(more than $200,000).

Analytic plan

Study hypotheses were tested with structural equation modeling as implemented in Mplus

[52]. Structural equation modeling facilitates mediation analysis and allows researchers to test

hypotheses while accounting for error by using latent constructs [53, 54]. Latent variables are

unobserved variables created from several observed variables. In the current study, latent fac-

tors for family cohesion at Waves 3 and 4, were created using 4 scales: family emotional sup-

port, supportive communication with parents, closeness with parents, and closeness with

family. The latent constructs were first evaluated with a confirmatory factor analysis prior to

testing study hypotheses in a structural model.

A structural model, specifically an indirect effects model, was specified to test the proposed

hypothesis, following the recommendations by Little [55] and Kline [53] for controlling anteced-

ent repeated measures. We controlled for antecedent family cohesion (Wave 3) in order to better

isolate the effect of late adolescence family cohesion (Wave 4) on self-regulation and anxiety

problems in emerging adulthood. We also controlled for self-regulation at Wave 4 in order to

index the effect of family cohesion on changes in self-regulation from Wave 4 to Wave 5. Simi-

larly, anxiety at Wave 5 was controlled to index changes from Wave 5 to Wave 6. We controlled

for sex and family income in all structural models. Significance of the indirect effect was tested

using bias-corrected 95% confidence intervals procured from bootstrapping [54, 56]. MacKin-

non et al. [57] recommends using bootstrapping to examine indirect effects because it enables

researchers to simultaneously estimate the entire model, instead of in a step-wise fashion. Boot-

strapping estimated the indirect effects of family cohesion on anxiety problems via self-regulation

using 1,000 bootstrap resamples [54]. Missing data were handled using full information maxi-

mum likelihood [58]. Model fit was evaluated using the root mean square error of approximation

(RMSEA), standardized root mean square residual (SRMR), comparative fit index (CFI), and the

Tucker Lewis Index (TLI) [53, 54]. Model fit was considered good if RMSEA was less than .08,

SRMR was less than .08, CFI was greater than .90, and TLI was greater than .90.

Results

Descriptive statistics and bivariate correlations for the 886 African Americans participating in

Wave 4 of MADICS are presented in Table 1. The measurement model for family cohesion

Wave 4 (see Fig 1) fit the data well: χ2 (2) = 1.57, p = .46, RMSEA = .00, SRMR = .01,

CFI = 1.00, TLI = 1.00. All indicators fit as expected and were significant (p< .001). The initial

model testing study hypotheses did not fit the data well (χ2 (60) = 190.73, p< .001, RMSEA =

.05, SRMR = .05, CFI = .91, TLI = .87), so sex and family income were removed post hoc. Fig 2

depicts the results of our test of the study hypotheses; S1 Table presents all estimated parame-

ters. The indirect effect model fit the data well: χ (46) = 108.69, p< .001, RMSEA = .04, SRMR

= .04, CFI = .95, TLI = .93. After controlling for W3 family emotional support, W4 self-regula-

tion, and W5 anxiety problems, family cohesion W4 was associated with self-regulation W5,
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which in turn was related to anxiety problems W6. A 95% confidence interval [-.19, -.01] indi-

cated that the indirect effect of family cohesion on anxiety problems through self-regulation

was significant.

Discussion

Informed by family development perspectives on emerging adult mental health, this study

investigated the effects of family cohesion during late adolescence on self-regulation and

Table 1. Descriptive statistics and bivariate correlations.

1 2 3 4 5 6 7 8 9 10 11 12 13 14

1. Family Emotional Support W3 1

2. Family Emotional Support W4 .38�� 1

3. Supportive Parental Communication W3 .32�� .26�� 1

4. Supportive Parental Communication W4 .23�� .37�� .38�� 1

5. Closeness with Parents W3 .36�� .32�� .51�� .25�� 1

6. Closeness with Parents W4 .25�� .36�� .30�� .37�� .51�� 1

7. Closeness with Family W3 .38�� .26�� .39�� .12�� .42�� .24�� 1

8. Closeness with Family W4 .24�� .33�� .24�� .39�� .27�� .31�� .46�� 1

9. Self-Regulation W4 .17�� .25�� .06 .16�� .18�� .17�� .06 .05 1

10. Self-Regulation W5 .23� .13� .07 .16� .19�� .15�� .16�� .17�� .39�� 1

11. Anxiety W5 -.09 -.04 -.01 .05 -.08 -.12� -.11 -.08 -.12� -.16�� 1

12. Anxiety W6 -.08 -.15� -.03 -.07 -.17�� -.21�� -.12 -.20�� -.15� -.29�� .48�� 1

13. Sex .04 .03 .09 .22�� -.09� -.10�� -.07 -.01 -.09� -.03 .08 .10 1

14. Family Income .11� .12� -.02 -.04 .08 .01 0.6 -.01 .11�� .05 -.10 .04 -.04 1

Mean 4.00 3.97 3.48 2.60 3.25 3.26 3.86 2.37 3.97 3.80 2.42 2.52 1.49 11.74

SD .75 .80 1.18 .75 .62 .62 .88 .65 .66 .64 .96 1.03 .50 5.73

Sex was coded as 1 (male) and 2 (female). Family income was coded in $5,000 increments up to $200,000 or more.

� p < .05 (two-tailed).

�� p < .01 (two-tailed).

https://doi.org/10.1371/journal.pone.0261687.t001

Fig 1. Measurement model for family cohesion W4. Standardized results are presented. � p< .05 (two-tailed). �� p<
.01 (two-tailed). ���p< .001 (two-tailed).

https://doi.org/10.1371/journal.pone.0261687.g001
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anxiety problems as African Americans transition into emerging adulthood. Three key find-

ings emerged. First, family cohesion in late adolescence was significantly related to increased

self-regulation in emerging adulthood. Second, self-regulation was significantly related to

reduced anxiety problems in emerging adulthood. Third, family cohesion in late adolescence

indirectly effected anxiety problems in emerging adulthood through self-regulation.

The first finding suggests that family cohesion during late adolescence is an important pro-

cess for supporting self-regulation during emerging adulthood. This finding is consistent with

and extends previous research on family effects among children and adolescents [24]. In addi-

tion, there is experimental evidence that changing family processes can result in increased self-

regulation among youth [25]. Less research has examined this link among emerging adult Afri-

can Americans. Fosco et al. [41] found that cohesive families were associated with increased

self-regulation in a sample of primarily White emerging adults. The current study is consistent

with an extends Fosco et al’s [41] findings to an African American sample. This finding also is

consistent with family development theory, which proposes that families reshape and refined

relationships as members transition into new developmental stages [15]. According to this the-

ory, some families will be able to manage the stress associated with the transition and continue

to maintain their closeness; others may find the transition overwhelming, may experience a

decline in cohesion, and may experience anxiety problems. Based on this theory and in light of

the current findings, it is possible that cohesive African American families who support self-

regulation in emerging adults may perceive the transition as manageable and reduce anxiety

problems in emerging adults.

Our findings suggest that self-regulation is an important factor in reducing anxiety prob-

lems among emerging adults. This is in line with similar findings in investigations of children

and emerging adults. For example, a study of children between the ages of 8 to 12 found that

highly regulated children were able to manage negative emotions such as worry, sadness, and

anger, which suggests that self-regulation may be an important promotive factor for anxiety

problems [38]. Similar patterns were found in a study of female undergraduate students

attending a university in the Southeastern United States. In this study, highly regulated college

students reported few anxiety problems [59]. The current study supports these findings by

Fig 2. Indirect effects model. Standardized results are presented. Family cohesion at W3, self-regulation at W4, and

anxiety problems at W5 were controlled for in the model but removed from the figure for clarity. � p< .05 (two-

tailed). �� p< .01 (two-tailed). ���p< .001 (two-tailed).

https://doi.org/10.1371/journal.pone.0261687.g002
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documenting reduced anxiety problems in highly regulated African American emerging

adults.

The indirect effect finding suggests that self-regulation may act as a mechanism through

which family cohesion during late adolescence affects downstream anxiety. Similar results

were reported by Brody and Ge [24] in a study of African American youth. Brody et al. [24]

found that harsh parenting affected psychological adjustment indirectly via decrements in self-

regulation. In contrast, our findings suggest that positive parenting may be a promotive factor

for increased self-regulation which carries forward to affect fewer anxiety problems in emerg-

ing adulthood.

Implications for prevention

Study findings have several implications for prevention. Prevention programs working to

reduce anxiety problems in African Americans prior to and during the transition to adulthood

should consider targeting enhancing family cohesion. The Adults in the Making (AIM) pre-

vention program is an example of a program that seeks to increase family cohesion in order to

improve emerging adult outcomes [60]. Families attending the program learned how to pro-

vide developmentally appropriate emotional support as adolescents transition into adulthood

and begin taking more responsibility for their lives. Youth attending the program learned self-

regulatory skills, such as self-control and coping skills. Family cohesion and self-regulatory

skills developed through AIM were associated with decrease alcohol and substance use [60].

This finding suggests that prevention programs for emerging adults that target families and

youth’s self-regulation may be effective in reducing poor mental health outcomes during the

transition to adulthood.

Limitations and future directions

The current study has several limitations. First, the sample comprised of African American

youth living in Maryland, so these findings may not generalize to African American youth liv-

ing in other cities or regions of the United States. Second, these findings are correlational.

Experimental designs using preventive interventions [61] could be used in future studies to

confirm the causal influence of family cohesion on self-regulation and anxiety problems.

Third, participants self-reported family cohesion, self-regulation, and anxiety problems. Self-

report measures are prone for biases from social desirability, which occurs when participants

report a mix of what is socially desirable and the truth [62]. Self-report measures are also

prone for recall bias because participants were asked to recall information about their families,

self-regulatory processes, and anxiety problems over the past year [63]. Asking participants to

recall information from a sizeable length of time may have affected the accuracy of the infor-

mation reported by participants which may attenuate the magnitude of the relationships stud-

ied. It is possible that some participants may have under-reported or over-reported family

cohesion, self-regulation, and anxiety problems. Self-report are also prone to common method

bias, which occurs when constructs are assessed using the same measure and may cause stron-

ger correlations between variables [64]. Future studies can prevent these biases by using multi-

ple types of data (e.g., observational). Fourth, data on anxiety problems were not collected

before Wave 5, when youth were aged 19. Future studies should collect data on anxiety prob-

lems prior to emerging adulthood in order to identify African Americans with pre-existing

anxiety problems and those whose anxiety problems started in emerging adulthood. The tra-

jectory of anxiety problems for these groups may look different and could affect how family

cohesion and self-regulation act as promotive processes of anxiety problems in emerging

adulthood.
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Conclusion

In summary, family cohesion in late adolescence was indirectly related to changes in anxiety

problems in emerging adulthood through self-regulation. This finding suggests that families

continue to serve as important promotive processes for self-regulation and anxiety problems

during the transition to emerging adulthood. Prevention programs that incorporate the family

may be able to reduce anxiety problems in emerging adult African Americans.

Supporting information

S1 Table. Unstandardized, standardized, and significance levels for the models.

(DOCX)

Author Contributions

Conceptualization: Danielle A. Augustine, Kalsea J. Koss, Emilie P. Smith, Steven M. Kogan.

Formal analysis: Danielle A. Augustine, Kalsea J. Koss, Steven M. Kogan.

Writing – original draft: Danielle A. Augustine.

Writing – review & editing: Kalsea J. Koss, Emilie P. Smith, Steven M. Kogan.

References
1. Kessler RC, Ruscio AM, Shear K, Wittchen H-U. Epidemiology of anxiety disorders. In: Stein MB,

Steckler T, editors. Behavioral neurobiology of anxiety and its treatments: Springer; 2010. p. 21–35.

2. Bandelow B, Michaelis S. Epidemiology of anxiety disorders in the 21st century. Dialogues in Clinical

Neuroscience. 2015; 17(3):327–35. https://doi.org/10.31887/DCNS.2015.17.3/bbandelow PMID:

26487813

3. National Institute of Mental Health. Anxiety disorders 2018 [Available from: https://www.nimh.nih.gov/

health/topics/anxiety-disorders/index.shtml.

4. Beesdo-Baum K, Knappe S. Epidemiology and natural course. In: Emmelkamp P, Ehring T, editors.

The Wiley Handbook of Anxiety Disorders: John Wiley & Sons, Ltd.; 2014. p. 26–46.

5. Ng J, Chan HY, Schlaghecken F. Dissociating effects of subclinical anxiety and depression on cognitive

control. Advances in Cognitive Psychology. 2012; 8(1):38–49. https://doi.org/10.2478/v10053-008-

0100-6 PMID: 22419965

6. Essau CA, Lewinsohn PM, Lim JX, Moon-Ho RH, Rohde P. Incidence, recurrence and comorbidity of

anxiety disordres in four major developmental stages. Journal of Affective Disorders. 2018; 228(248–

253).

7. Copeland WE, Angold A, Shanahan L, Costello EJ. Longitudinal patterns of anxiety from childhood to

adulthood: The Great Smokey Mountains Study. Journal of the American Academcy of Child & Adoles-

cent Psychiatry. 2014; 53(1):21–33.

8. Schulenberg JE, Sameroff AJ, Cicchetti D. The transition to adulthood as a critical juncture in the course

of psychopathology and mental health. Development and Psychopathology. 2004; 16:799–806. https://

doi.org/10.1017/s0954579404040015 PMID: 15704815

9. Schulenberg JE, Zarrett NR. Mental health during emerging adulthood: Continuity and discontinuity in

courses, causes, and functions. In: Arnett J.A., Tanner J.L., editors. Emerging adults in America: Com-

ing of age in the 21st century Washington, D.C.: American Psychological Association; 2006.

10. Arnett JJ. Emerging adulthood: Understanding the new way of coming of age. In: Arnett J.J., Tanner J.

L., editors. Emerging adults in America: Coming of age in the 21st century: American Psychological

Association; 2006. p. 3–19.

11. Kranzler A, Elkins M, Albano AM. Anxiety in emerging adulthood: A developmentally informed treatment

model. In: Compton SN, Villabo MA, Kristensen H, editors. Pediatric Anxiety Disorders: Elsevier Sci-

ence & Technology; 2019. p. 499–519.

12. Cisler JM, Olatunji BO, Feldner MT, Forsyth JP. Emotion regulation and the Anxiety Disorders: An inte-

grative review. Journal of Psychopathology and Behavioral Assessment. 2010; 32(1):68–82. https://doi.

org/10.1007/s10862-009-9161-1 PMID: 20622981

PLOS ONE Family cohesion, self-regulation, and anxiety problems in African American emerging adults

PLOS ONE | https://doi.org/10.1371/journal.pone.0261687 January 21, 2022 9 / 12

http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0261687.s001
https://doi.org/10.31887/DCNS.2015.17.3/bbandelow
http://www.ncbi.nlm.nih.gov/pubmed/26487813
https://www.nimh.nih.gov/health/topics/anxiety-disorders/index.shtml
https://www.nimh.nih.gov/health/topics/anxiety-disorders/index.shtml
https://doi.org/10.2478/v10053-008-0100-6
https://doi.org/10.2478/v10053-008-0100-6
http://www.ncbi.nlm.nih.gov/pubmed/22419965
https://doi.org/10.1017/s0954579404040015
https://doi.org/10.1017/s0954579404040015
http://www.ncbi.nlm.nih.gov/pubmed/15704815
https://doi.org/10.1007/s10862-009-9161-1
https://doi.org/10.1007/s10862-009-9161-1
http://www.ncbi.nlm.nih.gov/pubmed/20622981
https://doi.org/10.1371/journal.pone.0261687


13. Himle JA, Baser RE, Taylor RJ, Campbell RD, Jackson JS. Anxiety disorders among African Ameri-

cans, blacks of Caribbean descent, and non-Hispanic whites in the United States. Journal of Anxiety

Disorders. 2009; 23(5):578–90. https://doi.org/10.1016/j.janxdis.2009.01.002 PMID: 19231131

14. Breslau J, Anguilar-Gaxiola S, Kendler KS, Su M, Williams D, Kessler RC. Specifying race-ethnic differ-

ences in risk for psychiatric disorde in a US national sample. Psychological Medicine. 2006; 36(1):57–

68. https://doi.org/10.1017/S0033291705006161 PMID: 16202191

15. McGoldrick M, Preto NAG, Carter BA, editors. Expanding family life cycle: Individual, family, and social

perspectives: Pearson; 2016.

16. Olson DH. FACES IV. In: Lebow JL, Chambers AL, Breunlin DC, editors. Encyclopedia of Couple and

Family Therapy2019.

17. Olson DH, Gorall DM, Tiesel JW. FACES IV package. Minneapolis, MN: Life Innovations, Inc.; 2006.

18. Aloia LS, Strutzenberg C. The influence of family cohesion on relational maintenance strategies on

stress in first semester college students. Communication Quarterly. 2020; 68(4):457–71.

19. Lindell AK, Campione-Barr N. Continuity and change in the family system across the transition from

adolescence to emerging adulthood. Marriage & Family Review. 2017; 53(4):388–416.

20. Guan S-SA, Fuligni AJ. Changes in parent, sibling, and peer support during the transition to young

adulthood. Journal of Research on Adolescence. 2016; 26(2):286–99.

21. Anderson SA, Sabatelli RM. Family interation: A multigenerational developmental perspective. Boston,

MA: Pearson Education, Inc.; 2011.

22. Oliveria C, Fonseca G, Crespo C, Relvas AP. Family dynamics during emerging adulthood: Reviewing,

integrating, and challenging the field. Journal of Family Theory & Review. 2020; 12:350–67.

23. Goldsmith J. Emerging adults’ relationship with their parents. Clinical Science Insights 2018.

24. Brody GH, Ge X. Linking parenting processes and self-regulation to psychological functioning and alco-

hol use durign early adolescence. Journal of Family Psychology. 2001; 15(1):82–94. https://doi.org/10.

1037//0893-3200.15.1.82 PMID: 11322087

25. Brody GH, Murry VM, McNair L, Chen Y-F, Gibbons FX, Gerrad M, et al. Linking changes in parenting

to parent-child relationship quality and youth self-control: The Strong African American Families Pro-

gram. Journal of Research on Adolescence. 2005; 15(1):47–69.

26. Jones PJ, Park SY, Lefevor GT. Contemporary college student anxiety: The role of academic distress,

financial stress, and support. Journal of College Counseling. 2018; 21(3):252–64.

27. Kahn JH, Kasky-Hernández LM, Ambrose P, French S. Stress, depression, and anxiety among transi-

tioning colleges students: The family as a protective factor. Journal of the First-Year Experience & Stu-

dents in Transition. 2017; 29(2):11–25.

28. Tran AGTT, Lam CK, Legg E. Financial strses, social supports, gender, and anxiety during college: A

stress-buffering perspective. The Counseling Psychologist. 2018; 46(7):846–69.

29. Hill NE, Murry VM, Anderson VD. Sociocultural contexts of African American families In: McLoyd VC,

Hill NE, Dodge KA, editors. African American Family Life: Ecological and cultural diversity: The Guilford

Press; 2005. p. 21–44.

30. Gabalda MK, Thompson MP, Kaslow NJ. Risk and protective factors for psychological adjustment

among low-income, African American children. Journal of Family Issues. 2010; 31(4):423–44.

31. Gaylord-Harden NK, Ragsdale BL, Mandara J, Richards MH, Petersen AC. Perceived support and

internalizing symptoms in African American adolescents: Self-esteem and ethnic identity as mediators.

Journal of Youth & Adolescence. 2007; 36:77–88.

32. Sheidow AJ, Henry DB, Tolan PH, Strachan MK. The role of stress exposure and family functionign in

internalizing outcomes of urban families. Journal of Child and Family Studies. 2014; 23(1351–1365).

https://doi.org/10.1007/s10826-013-9793-3 PMID: 25601821

33. Levine DS, Taylor RJ, Nguyen AW, Chatters LM, Himle JA. Family and friendship informal supprot net-

works and social anxiety disorder among African Americans and Black Caribbeans. Social Psychiatry and

Psychiatric Epidemiology. 2015; 50:1121–33. https://doi.org/10.1007/s00127-015-1023-4 PMID: 25694021

34. Pollock ED, Kazman JB, Deuster P. Family functioning and stress in African American families: A

strength-based approach. Journal of Black Psychology. 2015; 41(2):144–69.

35. Cuncic A. How to develop and practice self-regulation 2020 [Available from: https://www.verywellmind.

com/how-you-can-practice-self-regulation-4163536.

36. Graham JR, Calloway A, Roemer L. The buffering effects of emotion regulation in the relationship

between experiences of racism and anxiety in a Black American sample. Cognitive Therapy and

Research. 2015; 39(5):553–63.

37. Zeman J, Cassano M, Adrian MC. Socialization influences on children’s and adolescent’s emotional

self-regulation processes In: Barrett KC, Fox NA, Morgan GA, Fidler DJ, Daunhauer LA, editors.

PLOS ONE Family cohesion, self-regulation, and anxiety problems in African American emerging adults

PLOS ONE | https://doi.org/10.1371/journal.pone.0261687 January 21, 2022 10 / 12

https://doi.org/10.1016/j.janxdis.2009.01.002
http://www.ncbi.nlm.nih.gov/pubmed/19231131
https://doi.org/10.1017/S0033291705006161
http://www.ncbi.nlm.nih.gov/pubmed/16202191
https://doi.org/10.1037//0893-3200.15.1.82
https://doi.org/10.1037//0893-3200.15.1.82
http://www.ncbi.nlm.nih.gov/pubmed/11322087
https://doi.org/10.1007/s10826-013-9793-3
http://www.ncbi.nlm.nih.gov/pubmed/25601821
https://doi.org/10.1007/s00127-015-1023-4
http://www.ncbi.nlm.nih.gov/pubmed/25694021
https://www.verywellmind.com/how-you-can-practice-self-regulation-4163536
https://www.verywellmind.com/how-you-can-practice-self-regulation-4163536
https://doi.org/10.1371/journal.pone.0261687


Handbook of self-regulatory processes in development: New directions and international perspectives:

Psychology Press; 2013. p. 79–106.

38. Suveg C, Zeman J. Emotion regulation in children with anxiety disorders. Journal of Clinical Child &

Adolescent Psychology. 2004; 33(4):750–9. https://doi.org/10.1207/s15374424jccp3304_10 PMID:

15498742

39. Morris AS, Criss MM, Silk JS, Houltberg BJ. The impact of parenting on emotion regulation during child-

hood and adolescence. Child Development Perspectives. 2017; 11(4):233–8.

40. Criss MM, Morris AS, Ponce-Garcia E, Cui L, Silk JS. Pathways to adapative emotion regulation among

adolescents from low-income families. Family Relations. 2016; 65:517–29.

41. Fosco GM, Caruthers AS, Dishion TJ. A six-year predictive test of adolescent family relationship quality

and effortful control pathways to emerging adult social and emotional health. Journal of Family Psychol-

ogy. 2012; 26(4):565–75. https://doi.org/10.1037/a0028873 PMID: 22709261

42. Wood D, Crapnell T, Lau L, Bennett A, Lotstein D, Ferris M, et al. Emerging adulthood as a critical stage

in the life course. In: Halfon N, Forrest CB, Lerner RM, Faustman EM, editors. Handbook of life course

health development: Springer; 2018. p. 123–43.

43. Taber-Thomas B, Perez-Edgar K. Emerging adulthood brain development. In: Arnett JJ, editor. The

Oxford Handbook fo Emerging Adulthood: Oxford University Press; 2016. p. 126–41.

44. Zimmerman P, Iwanski A. Emotion regulation from early adolescence to emerging adulthood and mid-

dle adulthood: Age differences, gender differencs, adn emotion-specific developmental variations. Inter-

national Journal of Behavioral Development. 2014; 38(2):182–94.

45. Eccles JA. MADICS Study of Adolescent Development in Multiple Contexts, 1991–2012. Harvard Data-

verse; 1997.

46. Gutman LM, Peck SC, Malanchuk O, Sameroff AJ, Eccles JS. Moving through adolescence: Develop-

mental trajectories of African American and European American youth. Monographs of the Society for

Research in Child Development. 2017; 82(4):1–196.

47. Furstenberg FF, Cook TD, Eccles J, Elder GH, Sameroff A. Managing to make it: Urban families and

adolescent success: University of Chicago Press; 1999.

48. Eccles JS, Midgley C, Buchanan CM, Wigfield A, Reuman D, MacIver D. Development during adoles-

cence: The impact of stage/environment fit. American Psychologist. 1993;48. https://doi.org/10.1037//

0003-066x.48.2.90 PMID: 8442578

49. Conger RD, Ge X, Elder GH, Lorenz FO, Simons RL. Economic stress coercive family process, and

developmental problems of adolescents. Child Development. 1994; 65(2):541–61.

50. Conger RD, Lorenz FO, Elder GH, Melby JN, Simons RL, Conger KJ. A process model of famiyl eco-

nomic pressure and early adolescent alcohol use. The Journal of Early Adolescence. 1991; 11(4):430–

49.

51. Derogatis LR. SCL-90-R: Administration, scoring and procedures manual-II: Clinical Psychometric

Research; 1983.

52. Muthen LK, Muthen BO. Mplus user’s gudie. 8th ed: Muthen & Muthen; 1988–2017.

53. Kline RB. Principles and practice of structural equation modeling. 4th ed. New York, NY: The Guildford

Press; 2016.

54. Brown TA. Confirmatory factor analysis for applied research. 2nd ed. New York, NY: The Guildford

Press; 2015.

55. Little TD. Longitudinal structural equation modeling. New York, NY: Guilford Press; 2013.

56. Hesterberg T. Bootstrap. Wiley Interdisciplinary Reviews: Computational Statistics 2011; 3(6):497–526.

57. MacKinnon DP, Fairchild AJ, Fritz MS. Mediation analysis. Annual Review of Pschology. 2007; 58:593–

614. https://doi.org/10.1146/annurev.psych.58.110405.085542 PMID: 16968208

58. Arbuckle JL. Full information estimation in the presence of incomplete data. In: Marcoulides GA, Schu-

macker RE, editors. Advanced structural equation modeling: Issues and techniques 1996. p. 243–77.

59. Clements AD, Bailey BA. The relationship between temperament and anxiety: Phase I in the develop-

ment of a risk screening model to predict stress-related health problems. Journal of Health Psychology.

2010; 15(4):515–25. https://doi.org/10.1177/1359105309355340 PMID: 20460408

60. Brody GH, Yu T, Chen Y, Kogan SM, Smith KE. The Adults in the Making Program: Long-term protec-

tive stablizing effects on alcohol use and substance use problems for rural African American emerging

adults. Journal of Consulting and Clinical Psychology. 2012; 80(1):17–28. https://doi.org/10.1037/

a0026592 PMID: 22182263

61. Kellam SG, Rebok GW. Building developmental and etiological theory through epidemiologically based

preventive intervention trials. In: McCord J, Tremblay RE, editors. Preventing antisocial behavior: Inter-

ventions from birth through adolescence: Guilford; 1992. p. 162–95.

PLOS ONE Family cohesion, self-regulation, and anxiety problems in African American emerging adults

PLOS ONE | https://doi.org/10.1371/journal.pone.0261687 January 21, 2022 11 / 12

https://doi.org/10.1207/s15374424jccp3304_10
http://www.ncbi.nlm.nih.gov/pubmed/15498742
https://doi.org/10.1037/a0028873
http://www.ncbi.nlm.nih.gov/pubmed/22709261
https://doi.org/10.1037//0003-066x.48.2.90
https://doi.org/10.1037//0003-066x.48.2.90
http://www.ncbi.nlm.nih.gov/pubmed/8442578
https://doi.org/10.1146/annurev.psych.58.110405.085542
http://www.ncbi.nlm.nih.gov/pubmed/16968208
https://doi.org/10.1177/1359105309355340
http://www.ncbi.nlm.nih.gov/pubmed/20460408
https://doi.org/10.1037/a0026592
https://doi.org/10.1037/a0026592
http://www.ncbi.nlm.nih.gov/pubmed/22182263
https://doi.org/10.1371/journal.pone.0261687


62. Shadish W, Cook TD, Campbell DT. Experimental and quasi-experimental designs. Belmont, CA:

Wadsworth Cengage Learning; 2002. https://doi.org/10.1037/1082-989x.7.1.3 PMID: 11928889

63. Althubaiti A. Information bias in health research: Definition, pitfalls, and adjustment methods. Journal of

Multidisciplinary Healthcare. 2016; 9:211–7. https://doi.org/10.2147/JMDH.S104807 PMID: 27217764

64. Podsakoff PM, MacKenzie SB, Podsakoff NP. Sources of method bias in social science research and

recommendations on how to control it. Annual Review of Pschology. 2012; 63:559–69. https://doi.org/

10.1146/annurev-psych-120710-100452 PMID: 21838546

PLOS ONE Family cohesion, self-regulation, and anxiety problems in African American emerging adults

PLOS ONE | https://doi.org/10.1371/journal.pone.0261687 January 21, 2022 12 / 12

https://doi.org/10.1037/1082-989x.7.1.3
http://www.ncbi.nlm.nih.gov/pubmed/11928889
https://doi.org/10.2147/JMDH.S104807
http://www.ncbi.nlm.nih.gov/pubmed/27217764
https://doi.org/10.1146/annurev-psych-120710-100452
https://doi.org/10.1146/annurev-psych-120710-100452
http://www.ncbi.nlm.nih.gov/pubmed/21838546
https://doi.org/10.1371/journal.pone.0261687

