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University of California, Merced.

$200

o Project: “Speed Diversity Dialogue: A Multicultural Competency Training
Technique.” Fall Semester grant from the Richard A. Rodriguez Memorial
Fund, to facilitate the SDD workshop at the 3" Annual Leadership and
Social Justice Conference at the University of California — Berkeley,
August 2011.

$700

o Project: “Speed Diversity Dialogue: A Multicultural Competency Training
Technique.” Fall Semester grant from the Sonoma State University
Undergraduate Research program, to purchase NVivo, software for
qualitative data analysis, August 2010.

$200

o Project: “Speed Diversity Dialogue: A Multicultural Competency Training
Technique.” Fall Semester grant from the Richard A. Rodriguez Memorial
Fund, to purchase materials for poster production and conference
expenses, August 2011.

Institutional & Professional Service
Health Sciences Research Institute Graduate Advisory Board — 2017 to
Present

e Provided advice to the HSRI institute on interdisciplinary activities and
programming that might interest graduate students

Graduate Intern with the Type 1 Diabetes Exchange Clinic Registry — 2017
to 2019

e Developed, coordinated, and managed a large literature review
e Attended trainings to bolster researcher-participant interactions

Graduate Pedagogy Association — 2016 to 2018

e (Co-Founder, Treasurer, and Co-Vice President
e Maintained financial records, petitioned for funding

e Awarded $1,200 — UC Merced Graduate Student Association, 2016 —
2018

e Organized club events, including speaker arrangement, and venue
assignment

e (Co-developed the Teaching Assistant Mentor Program

Graduate Dean’s Diversity Council —2017/2018 academic year
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e Provided advice for diversity and inclusion-related issues on campus
4" Annual Psychological Sciences Symposium — University of California,
Merced Research Week 2017

e (Co-organized the Keynote and paper session speakers

e Designed marketing materials

e (Coordinated presenter introductions and technological requirements

e Arranged symposium location set-up, tear-down
Psychology Graduate Student Visitation Planning Committee — University of
California, Merced Visitation Weekend 2016, 2017, 2018, 2019

e Arranged travel to and from on-campus Visitation Weekend services

e (Co-organized post-reception mixer for visiting potential graduate students
Undergraduate Robing — University of California, Merced Commencement
2014, 2015, 2016

e Ushered graduating students toward Commencement registration

e (Coordinated tickets and seating for Commencement attendees

e Provided additional assistance to graduating student
Committee Member — Richard A. Rodriguez Memorial Fund, 2012, 2013

e Contributed to the advertisement of the call for proposals

e Evaluated proposals & organized award ceremony

e Developed proposal form

Ad Hoc Reviewing

Journal of Pediatric Psychology
Annals of Behavioral Medicine
Health Psychology

Pediatric Research
Psychosomatic Medicine

PROFESSIONAL AFFILIATIONS & HONOR SOCIETIES

American Psychological Association

Society of Behavioral Medicine — Diabetes SIG, Health and Equity SIG
Society of Clinical Child and Adolescent Psychology

Graduate Pedagogy Association (G.P.A.), University of California, Merced
Lifetime member of Psi Chi, the International Honor Society in Psychology
Lifetime member of Psi Beta, the National Honor Society in Psychology
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ABSTRACT

I examined whether neighborhood disadvantage directly associates with
concurrent and longitudinal type 1 diabetes (T1D) outcomes among late adolescents
transitioning into early emerging adulthood, and whether such disadvantage indirectly
links to outcomes through parent—adolescent relationship quality. Seniors in high school
with T1D (N = 236; mean age 17.76 + 0.39 years; 61% female; 73.7% non-Latino White)
completed self-report measures of relationship quality with mothers and with fathers, and
adherence to their diabetes regimen; glycemic control was measured using HbAlc assay
kits. Both T1D outcomes (i.e., adherence, HbA1c) were assessed annually across the
following two years. Census tract indicators of neighborhood disadvantage (e.g., %
unemployed) were culled from participant addresses at baseline linked to American
Community Survey data. Structural Equation Modeling was used to estimate direct and
indirect links between neighborhood disadvantage and both concurrent and longitudinal
trajectories of diabetes outcomes. All models showed excellent fit to the data. Greater
neighborhood disadvantage associated with lower relationship quality with both parents.
In models examining mother and father relationship quality separately, lower relationship
quality with mothers directly linked to poorer concurrent adherence, and formed an
indirect path linking neighborhood disadvantage with poorer concurrent adherence.
Lower relationship quality with fathers directly linked to poorer concurrent adherence
and glycemic control, and formed an indirect path linking neighborhood disadvantage to
both outcomes concurrently. When relationship quality with each parent was modeled
simultaneously, the indirect path linking neighborhood disadvantage to concurrent
adherence through relationship quality with fathers remained significant, while the path
through relationship quality with mothers did not. Neighborhood disadvantage and
parent-adolescent relationship quality were generally unrelated to longitudinal trajectories
of diabetes outcomes. Parent-adolescent relationship quality (especially with fathers)
remains important for T1D outcomes among late adolescents on the cusp of emerging
adulthood, but may be at risk among those living within a socioeconomically-
disadvantaged neighborhood.
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CHAPTER ONE: INTRODUCTION

Type 1 diabetes (T1D) is a chronic autoimmune disease that requires daily
vigilance to illness-related self-management behaviors in order to maintain healthy blood
glucose levels (Chiang et al., 2018). Accomplishing these complex tasks every day, for
the rest of life, is daunting at any time of development, but may be particularly true
during late adolescence. In this stage of life, youth are becoming increasingly
independent from parents and on the cusp of emerging into adulthood (ages 18-30;
Arnett, 2016), facing new life changes and challenges to their well-being (e.g., going to
college; increased risk of alcohol or substance use; Monaghan, Helgeson, & Wiebe,
2015), and experiencing uncertainty about their future (Arnett, 2016). Late adolescents
with T1D take on greater responsibility for managing their illness (Wiebe et al., 2014),
and are tasked with continual diabetes care while navigating these life transitions. T1D
management steadily deteriorates across adolescence (e.g., poorer adherence, lower
glycemic control), reaching a nadir in the late adolescence—early emerging adulthood
period (Clements et al., 2016; Miller et al., 2015). This is concerning because poor
diabetes management is associated with short- (e.g., diabetic ketoacidosis, hypoglycemia;
Levine et al., 2001) and long-term health complications (e.g., nephropathy; White, 2015).
Because patterns of diabetes management in adolescence may set the stage for
management across emerging adulthood (Helgeson et al., 2017), it is imperative to
understand factors that might contribute to lower adherence and higher HbAlc (i.e.,
poorer glycemic control) at this time of development.

Neighborhood Disadvantage and Type 1 Diabetes Management

Evidence is accumulating to implicate lower SES as a risk factor to T1D
outcomes. For example, lower SES is associated cross-sectionally with poorer adherence
behaviors (Duke et al., 2008), a less-intensive insulin administration regimen and less
overall knowledge of diabetes (Powell et al., 2013), fewer daily blood glucose checks
(Powell, Chen, Kumar, Streisand, & Holmes, 2013), and higher HbAlc (Borschuk &
Everhart, 2015; Duke et al., 2008; Redondo et al., 2014). We are aware of only two
studies that have examined longitudinal associations between SES and subsequent T1D
outcomes. Helgeson et al. (2017) found that youth from lower SES homes had riskier
latent trajectories of glycemic control across adolescence and emerging adulthood, while
Secrest et al. (2011) found that lower SES in early adulthood is a risk factor for the
development of long-term complications later in life (e.g., neuropathy). Thus, the
evidence shows a consistent link between lower SES and poorer T1D outcomes, with the
potential for these associations to play out across developmental periods, suggesting
long-reach risk. However, most work on these associations is cross-sectional,
underscoring the imperative to examine concurrent and longitudinal links between lower
SES and T1D management.

An emerging literature has identified neighborhood-level SES as a unique context
linked to the health of developing youth. Research into neighborhood-level SES has
harnessed US Census tract indicators of socioeconomic disadvantage (e.g., percent of the
local population who are unemployed) to create an emergent “neighborhood
disadvantage” construct suggestive of the environmental conditions within which



families attempt to live, work, play, and survive. This cross-sectional work revealed that
neighborhood disadvantage associated with dysregulated cortisol during late childhood
(Dulin-Keita, Casazza, Fernandez, Goran, & Gower, 2012), and higher body mass index
and dysregulated cortisol profiles in late adolescence, over-and-above other measures of
family SES (e.g., parental education, occupation, or income; Chen & Paterson, 2006).
More recent work with the pediatric T1D population found that early and late adolescents
from disadvantaged neighborhoods showed higher HbAlc (Clarke, Daneman, Curtis, &
Mahmud, 2017). Similarly, Queen et al. (2017) used a cross-sectional subset of data from
the sample for the current study, and found that late adolescents from disadvantaged
neighborhoods had lower glycemic control above-and-beyond family SES (e.g., maternal
education), as well as markers of healthcare access (e.g., insulin pump use).

Neighborhood Disadvantage and the Parent-Adolescent Relationship

It may be that neighborhood disadvantage places T1D at risk partially by
undermining parent-adolescent relationship quality. The Family Investment Model
theorizes that socioeconomic limitations, including the neighborhood environment (e.g.,
inadequate housing), hinder the ability for parents to devote resources to their
adolescent’s development (e.g., having less time or space for parent—adolescent bonding
that may facilitate social competence; Conger & Donnellan, 2007). Relatedly, the Family
Stress Model posits that persistent socioeconomic distress (e.g., inability to make ends
meet, potentially by inadequate employment opportunities) can adversely affect family
functioning by creating marital relationship strain, and harsh, inconsistent parenting
practices (Conger & Donnellan, 2007). SES-related distress may be overtaxing parents’
abilities to effectively parent, which may strain their relationship with their adolescent
and ultimately place their adolescent’s health at risk. Consistent with these models,
lower household SES is linked to poorer affective involvement within families across
different pediatric chronic illnesses (Herzer et al., 2010), and neighborhood-level risk is
linked to poorer relationship quality between parents and adolescents (Kotchick &
Forehand, 2002; Simons et al., 2016), underscoring the unique importance of
neighborhood disadvantage during adolescence.

The Parent-Adolescent Relationship and Type 1 Diabetes Management

Warm and accepting relationships with parents play a central role in how T1D is
managed during adolescence (Berg et al., 2008; Palmer et al., 2011), and may set the
stage for T1D management during the transitional time from late adolescence into early
emerging adulthood (Wiebe, Helgeson, & Berg, 2016). Parental Acceptance-Rejection
Theory (Rohner, Khaleque, & Cournoyer, 2005) emphasizes how warmth and caring
from parents characterizes the emotional bond of acceptance. As the authoritative
structure between parents and adolescents changes from being hierarchical (i.e. parents
establishing rules) to more shared decision-making (Collins & Laursen, 2004) across
adolescence, parents often transition to being a backup system of “guiding agents” who
are available to help in case of life and T1D difficulties (Hilliard et al., 2014; Sparud-
Lundin, Ohrn, & Danielson, 2010). Yet, the emotional connection between parents and
late adolescents remains important, and may set the stage for how T1D is managed across
the transition into early emerging adulthood (Rohner & Britner, 2002; Wiebe, Berg,



Mello, & Kelly, 2018; Wiebe et al., 2016). Supportive parent-adolescent relationships are
linked to better adherence and glycemic control during adolescence (Helgeson et al.,
2014; Main et al., 2015), and longitudinal research has shown that better parent-
adolescent relationship quality predicts less deterioration in adherence from late
adolescence into early emerging adulthood (Helgeson et al., 2014). Emerging adults with
T1D report that parents remain their most trusted source of support and help with T1D
due to a shared history of managing the illness (Sparud-Lundin et al., 2010), with some
evidence that positive relationships with parents are more strongly linked to T1D
outcomes during emerging adulthood than at younger ages (Goethals et al., 2017). Taken
together, these findings suggest that late adolescents’ experience of a high-quality
relationship with parents may provide a familiar source of available support that is likely
to be important not only for concurrent T1D outcomes, but also for determining T1D
outcomes across the transition into early emerging adulthood.

It is important to note the potential for mothers’ and fathers’ acceptance to have
differential implications for late adolescent T1D outcomes. Adolescents perceive mothers
to be more accepting (Miranda, Affuso, Esposito, & Bacchini, 2016) and to display more
emotional warmth than fathers (Worrall-Davies, Owens, Holland, & Haigh, 2002), but
differential links to T1D outcomes are inconsistent. Perceptions of acceptance by both
mothers and fathers have been related to better adherence and glycemic control among
early adolescents (Drew et al., 2011; King, Berg, Butner, Butler, & Wiebe, 2014) and late
adolescents (Main et al., 2015). However, other findings show differential associations
between mothers’ and fathers’ acceptance with T1D outcomes. Berg et al. (2008) found
that early adolescents perceived mothers to be more accepting than fathers, and that
greater mothers’ acceptance was associated with better adherence, while greater father’s
acceptance was associated with better adherence and glycemic control. Given the mixed
literature, and the increasing importance of fathers’ unique involvement in pediatric
chronic illness (Wysocki & Gavin, 2004), it remains important to examine if different
relational processes between late adolescents and their mothers and fathers may occur,
and are associated with T1D management.

Neighborhood Disadvantage Associated with Type 1 Diabetes Through the Parent-
Adolescent Relationship

Given evidence that neighborhood disadvantage is linked to parent-adolescent
relationship processes, and that these processes are associated with T1D, it is possible
that neighborhood disadvantage associations with T1D management may occur indirectly
through parent-adolescent relationship processes. Diabetes self-management deteriorates
across the adolescent years as management is transferred away from direct parental
oversight, and placed more under the adolescent’s independent control (King et al., 2014;
Wiebe et al., 2014). High-quality parent-adolescent relationships may stave off some of
this degradation (King et al., 2014), but if neighborhood disadvantage is placing
relationship quality at risk (Kotchick & Forehand, 2002; Simons et al., 2016), then the
parent-adolescent relationship may be mediating its association with T1D. Support for
this possibility has been reported in samples of early adolescents. Both Drew et al. (2011)
and Thomas et al. (2018) found that lower family SES associated with poorer adherence
and lower glycemic control indirectly via poorer parent-adolescent relationship quality.



There is the potential for this mediating process to occur during late adolescence when
warmth and support from parents becomes especially salient to T1D, and these processes
may set a foundation for how late adolescents manage their T1D as they navigate the
transitions into early emerging adulthood. However, such processes have not been
examined during this developmental period.

CHAPTER TWO: SUMMARY AND HYPOTHESES

In sum, the current study examined how living within a socioeconomically-
disadvantaged neighborhood may uniquely hinder T1D management during late
adolescence and across the transition into emerging adulthood through lower parent-
adolescent relationship quality. Prior research on SES links to T1D via relationship
quality have primarily focused on younger adolescence (Drew et al., 2011; Thomas et al.,
2018), despite the potential for acceptance from parents to remain an important factor to
adherence and glycemic control levels during late adolescence and emerging adulthood
(Helgeson et al., 2014; Main et al., 2015). Moreover, the risk of lower SES in young
adulthood to long-term complications later in life (Secrest et al., 2011) highlight the
necessity for examining the initial potential for lower-SES risk during this transitional
period. I hypothesized that, during late adolescence, 1) high neighborhood disadvantage
would have a direct link to poorer concurrent levels and longitudinal trajectories of
adherence and glycemic control, 2) high neighborhood disadvantage will associate with
poorer parent-adolescent relationship quality, 3) lower parent-adolescent relationship
quality with either or both parents will be associated with poorer concurrent levels and
longitudinal trajectories of adherence and glycemic control, and 4) the link between
neighborhood disadvantage and diabetes management will occur indirectly through
parent-adolescent relationship quality with either or both parent. The potential differential
roles of mothers and fathers were tested in the models, but limited and mixed findings in
the previous literature prevented specific hypotheses.



CHAPTER THREE: METHOD

Participants

The current study used data from three annual assessments of a large multi-site
longitudinal study examining how self-regulation and social relationships are linked to
T1D management across the transition from late adolescence into early emerging
adulthood. High school seniors with T1D (N = 236) were recruited from outpatient
endocrinology clinics in two southwestern cities. Of the qualifying 507 individuals
approached, 301 (59%) agreed to participate. Of those who initially agreed, 247 (82%)
were enrolled in the study. Reasons for not participating included lack of interest (33%)
or being too busy in their senior year to participate (34%); 20% declined to give a reason.
The institutional review board at one site permitted comparison of those who did versus
did not participate. Compared with those who declined, participants were slightly
younger, M (SD) =17.77 (0.43) versus 17.91 (0.48) years, #(203) =2.274, p = .024, and
more likely to be Latino (21% vs. 11%), y*(df = 1) = 3.88, p = .049. However,
participants did not differ from those who declined on glycemic control, time since
diagnosis, gender, or pump status (ps > .05).

Eligibility criteria included being diagnosed with type 1 diabetes for at least one
year, English as the primary language, being in the final year of high school, living with a
parent (82.1% lived in two-parent homes), being able to have regular contact with parents
over the subsequent two years (consistent with objectives of the broader longitudinal
study), and having no condition that would prohibit study completion (e.g., severe
intellectual disability, blindness, etc.) Adolescents who had dropped out of high school
were eligible if they met all other criteria.

At baseline, participants were 17.76 years old on average (SD = 0.39), 61%
female, 73.9% non-Latino White, 14.3% Latino, 6.1% as African American, and 5.7%
either Asian/Pacific Islander, American Indian, or more than one race. Average time
since diagnosis was 7.37 years (SD = 3.91); 44.4% reported using an insulin pump.
Among parents, 12.9% of mothers and 18.2% of fathers had a high school education or
less, 37.2% of mothers and 25.1% of fathers reported having some college or a vocational
degree, and 34% of mothers and 46.3% of fathers had a bachelor’s degree or higher.
Census tract data showed the median household income in the neighborhood to be
approximately $68,300 (SD = $30,500), distributed as < $20,000 (.9%), $20,000 to <
$40,000 (9.7%), $40,000 to < $60,000 (24.1%), $60,000 to < $80,000 (32.9%), $80,000
to < $100,000 (17.1%), $100,000 to < $120,000 (6.9%), $120,000 to < $140,000 (5.1%),
and $140,000+ (3.2%).

Procedure

Participants were scheduled for an initial research appointment. Adolescents who
were 18 years or older provided signed informed consent, while adolescents who were
younger than 18 provided signed assent and a parent provided parental consent; those
who assented provided signed informed consent after turning 18. Recruitment for the
study took place between August 2011 and May 2014. Procedures for the first of three
annual waves of data collection used in the current study took place in several stages.
During an in-person research session, adolescents were trained in the use of a secure and



confidential on-line survey, and in the use of a dried blood-spot HbA 1¢ assay kit to
measure glycemic control across the course of the longitudinal study. Participants were
then sent a link to complete the confidential online survey at home during the senior year
of high school (Time 1), and again one (Time 2) and two years later (Time 3). Upon
completion of the survey, adolescents were sent the HbA 1c assay kit to complete and
send to a central lab for processing. Adolescents were paid $50 for the first two
assessments (online survey and assay), and $75 for the third assessment.

Measures

Neighborhood disadvantage. The 2010 American Community Survey (ACS)
was used to cull neighborhood-level data with which to assess risk. When data collection
for the longitudinal study began in 2011, 83.5% of participants had been living in their
current residence for five years or more. The 2010 ACS thus provides an index of
neighborhood risk to which the participants had been exposed for some time. The home
addresses of participants were used to determine individuals’ Census tracts, which were
then linked to the ACS data. Census tracts are smaller, contiguous regions than zip codes,
and cover an overall wider geographical area, thereby providing greater resolution with
which to capture neighborhood-level characteristics. Consistent with previous work
(Dulin-Keita et al., 2012; Queen et al., 2017), ACS indicators chosen to represent the
SES of neighborhood residents, as well as the physical environment, included: a) the
percent of the population under 25 years old with less than a high school education; b) the
percent under 18 years old living in poverty; c) the percent who are unemployed; d) the
percent who are receiving public assistance; and e) the percent of vacant housing units. A
neighborhood disadvantage composite variable was created by summing the standardized
scores of these Census indicators. Higher values on the composite variable denote living
in a more disadvantaged and impoverished neighborhood.

Parent-adolescent relationship quality. Relationship quality was measured
using the acceptance subscale of the Mother-Father-Peer scale (Epstein, 1983). Five
items were rated on a 1 (strongly disagree) to 5 (strongly agree) Likert scale to assess
late adolescents’ perceptions of feeling emotionally close to and accepted by mothers and
fathers. Participants reported on relationship quality separately for mother and father,
responding to items such as “My [mother/father] gives me the feeling that s(he) likes me
as [ am”. Previous work has shown that this scale has acceptable reliability in parent-
adolescent samples (e.g., a range: .69 — .83), and is associated longitudinally with T1D
adherence across the adolescent years (King et al., 2014). In the current sample, o = .86
for mothers’ acceptance and o = .88 for fathers’ acceptance.

Glycemic control. Adolescent glycated hemoglobin (HbA1c) was obtained
annually using dried blood spot HbA1c¢ mail-in assay kits. HbAlc is a 3—4 month average
of blood glucose levels, where higher HbA 1c levels indicate poorer glycemic control
given their links to adverse health outcomes. Assay kits were acquired from and
processed by CoreMedica Laboratories, accredited by the College of American
Pathologists (www.coremedica.net). These kits were chosen over the more typical
approach of extracting HbA1c from medical records because they provided a common
measurement of glycemic control across sites and participants during subsequent waves
of data collection, were time-matched to other portions of the study, and could be



obtained even if participants did not establish an adult care physician immediately after
leaving pediatric care. At baseline, the HbA 1c values from the mail-in assay kits were
highly correlated with point-of-care assays in medical records (» =.74; p <.001). For all
time points, participants had average HbA1c levels (M range: 8.26 — 9.27; SD range: 1.63
— 2.06) higher than clinical recommendations of < 7.5% (Chiang et al., 2018).

Adherence. Adherence to prescribed diabetes self-management regimens was
captured with the Diabetes Behavior Rating Scale (DBRS; Iannotti et al., 2006). This 37-
item scale measures illness management behaviors, and is scored by calculating a
proportion of the maximum possible score, ranging from 0 to 1. This scale has been
shown to correlate highly with more time-intensive interview measures (Iannotti,
Schneider, et al., 2006). Higher scores denote better adherence, and the scale showed
good reliability across all time points (o range: .84 — .91). In the current sample, late
adolescents showed moderate adherence on average across all time points (M range: .59 —
.61; SD range: .12 —.15).

Statistical Analysis Plan

Across the variables of interest, 50.42% of cases had incomplete data, though
missingness at the variable level was relatively small (7.14%). To account for the missing
data, five imputations were created using the Markov-Chain Monte Carlo method in
SPSS 23 (Graham, 2009). Other variables beyond those for the current study were
included in the imputation procedure to ensure a “missing-at-random” model. These
additional variables reflected aspects of self-regulation (e.g., measures of executive
functioning) and social relationship processes related to diabetes management at this time
of development (e.g., mother/father diabetes knowledge).

Structural Equation Modeling (SEM) was employed to estimate the hypothesized
direct and indirect pathways between neighborhood disadvantage and diabetes
management. Previous latent growth curve analyses with this sample showed longitudinal
deterioration in both adherence and HbA 1c from late adolescence into emerging
adulthood, with significant between-person variability at baseline and across time (Berg
et al., 2018). With these trajectories of risk established, we tested three SEM models.
Relationship quality with mothers and with fathers were initially tested in separate
models (Models 1 and 2) to determine the patterns for mothers and fathers individually.
We then tested a third model examining relationship quality with mothers and with
fathers simultaneously to determine unique associations.

Adherence behaviors and HbA Ic are related (Asche, LaFleur, & Conner, 2011),
but conceptually distinct (Asche et al., 2011; Hood, Peterson, Rohan, & Drotar, 2009).
HbAc is a physiological indicator of average blood glucose levels over the past 3-4
months (Chiang et al., 2018), while adherence is a set of behaviors (e.g., checking blood
glucose, counting carbohydrates, administering insulin, etc.) that patients are advised to
follow to promote optimal blood glucose control (Hood et al., 2009). Given this, these
two variables were modeled as correlated outcomes. The residual errors for the latent
intercepts of adherence and glycemic control were allowed to correlate within the SEM
models to account for their concurrent relationship, and the residuals for their latent
slopes were allowed to correlate to account for their longitudinal link. The residual errors
for the latent intercepts and slopes within each outcome were also allowed to correlate



(i.e. intercept and slope of glycemic control and of adherence were allowed to correlate).

Given our interest in examining relationship quality with mothers and with fathers
individually, we conducted preliminary analyses to discern whether the adolescent’s
living arrangements may have influenced the findings. We were particularly concerned
that relationship quality with fathers would appear to be less relevant to T1D
management in cases when the adolescent did not live with their primary father figure.
To examine this possibility, we first assessed how many late adolescents were living with
their father, and then estimated if living with father moderated the direct link of father-
adolescent relationship quality with T1D outcomes. The vast majority of participants
(82.6%) reported living with the father on whom they were reporting. Living situation
was negatively related to neighborhood disadvantage (» = -.34, p <.001), but did not
moderate the association between father relationship quality and any T1D outcome
(concurrent or longitudinal; ps > .203). Given that different patterns of associations
across mother and father relationship quality were unlikely to reflect living situation, this
variable was dropped to maintain model parsimony.

In all models, gender, ethnicity, and insulin pump status were covaried with all
exogenous/endogenous intercepts and slopes because they were correlated with the T1D
outcomes (see Table 1). Similar to prior work and recommendations (Leventhal &
Brooks-Gunn, 2000; Queen et al., 2017), parental education was covaried to discern if
neighborhood disadvantage had unique associations with relationship quality and T1D
outcomes above-and-beyond individual SES. All analyses used a = .05 (two-tailed), and
were estimated using Mplus (v8.0). Because bootstrapped confidence intervals are
unavailable for imputed data in this version of Mplus, the default delta method estimated
p-values for indirect effects. Model fit was evaluated using goodness-of-fit indices: the
Comparative Fit Index (CFI), the Tucker-Lewis Index (TLI), and Root Mean Square
Error of Approximation (RMSEA), and the Standardized Root Mean square of the
Residuals (SRMR). A model with a CFI > 0.95, TLI > 0.95, RMSEA < 0.07, and SRMR
< .08 was considered for good fit (Hooper, Coughlan, & Mullen, 2008).



CHAPTER FOUR: RESULTS

Descriptive statistics and correlations among study variables are shown in Table
1. Greater neighborhood disadvantage was associated with lower mothers’ and fathers’
acceptance, and higher HbA Ic at all time points. Neighborhood disadvantage was not
correlated with adherence at any time point. Higher mothers’ acceptance was linked to
higher concurrent adherence and lower HbAlc at Time 1, but not to subsequent T1D
outcomes at Times 2 or 3. Higher fathers’ acceptance, however, was linked to higher
adherence and lower HbA 1¢ both concurrently at Time 1, and prospectively one and two

years later.



‘[OA9] SO° = d MO[aq IO Je JuBdIUSIS SanjeA 4pog 's1oserep paynduwil § SS0Ioe PISLIIAL SIN[BA 2JON

100 T L0 =€T- =0T~ <I€- 600 60  «SE€- (811 =) %E6S (90180 939[[0)) %) PH [eIudIed €]
910 SO €0 x€T- «bT- #SE€- PO L0 xI€- (b0l =) %bvy  (dwng urnsuf o) smels dung 7|
000 11 90 xTT 9T «6T° 0~  Ol' «I¥  (OLI=4) %6'EL (M %) Ayoruy/eoey 11
IT- 900 €0- «SI" 80 x0T €0~ +O- I1- (bPI=1u) %19 (orewo] %) 10puan "0
- %S9"  x9S° %67 wLT-  #LT- «LI° LOT SO (S17) 65 90ULIRYPY ¢ dWILY, *6
= xL9 x0T-  #ST- <LI- 6T SO SO- (€1 65 90ULIAYPY T SWI], ‘g
- w61 2€T- <IT- 29€  <IT T0- (1) 19 QOUAIAYPY [ SWI], '/
— x€9°  xLV LI €0 L9T (900 LT6 [01JU0)) OTWOIAID) ¢ dWIL], 9
= wlV xST- 60 8T (L6'T) 66'8 [01JU0)) JTWIA[D) T AW °§
Sal AL 1 R (€9°1) 97’8 [01U0)) JTWIA[D) [ dWILL Y
- xS %9T- (06°) 8T ooueydeddy [eussred ¢
] (68) €Y ooue}doooy [euIdleN T
- (0L) 00° ogejyueApesi(q PoOoyIoquSIoN ‘[

6 8 L 9 S % € 4 I as)mw

(967 = N) $2129v1(q [ 2dAL Ypm Sju2382]0pYy
21T uowv S2UONN() (I pUv 20unidoddy [puLdind 3 [PULIDI ‘d3DIUDAPDSI(] POOYLOGYSIIN UdIMIDE SUOIID]L10))

T 9I9eL

10



SEM Models Examining Mothers’ and Fathers’ Relationship Quality Separately

Mother-adolescent relationship quality. This SEM model is shown in Figure 1,
and showed excellent fit to the data, y? (35, N=236) =38.55, p =312, CFI= .99, TLI =
.99, RMSEA = .02, SRMR = .04. Neighborhood disadvantage was not directly related to
concurrent levels (i.e., intercepts) or trajectories of T1D outcomes (i.e., slopes; ps >
.061). As predicted, however, greater neighborhood disadvantage was associated with
lower mother-adolescent relationship quality, and lower mother-adolescent relationship
quality was directly linked to lower concurrent adherence. Moreover, tests of indirect
effects reported in Table 2 revealed that neighborhood disadvantage was indirectly
related to concurrent adherence through mother-adolescent relationship quality. Mother-
adolescent relationship quality did not predict concurrent HbA 1c, nor trajectories of
either outcome (ps > .056). This model accounted for 3.6% of the variance in mother-
adolescent relationship quality, 33.3% of the variance in latent concurrent HbAlc, 2.9%
of the variance in latent trajectories of HbAlc, 5.0% of the variance in latent concurrent
adherence, and 10.3% of the variance in latent trajectories of adherence.
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Father-adolescent relationship quality. This SEM model is shown in Figure 2,
and showed excellent fit to the data, y? (35, N = 236) = 33.56, p = .538, CFI = 1.00, TLI
=1.01, RMSEA = .00, SRMR = .04. Similar to the mother-adolescent model,
neighborhood disadvantage was not directly related to concurrent levels or trajectories of
T1D outcomes in the father-adolescent model (ps > .168). As predicted, greater
neighborhood disadvantage was associated with lower father-adolescent relationship, and
lower father-adolescent relationship quality was linked to lower concurrent adherence
and higher HbA Ic. Further, neighborhood disadvantage was indirectly related to
concurrent adherence and HbA 1¢ through father-adolescent relationship quality (Table
2). Although relationship quality did not predict trajectories of HbAlc (ps > .168), lower
relationship quality was unexpectedly linked to trajectories of better adherence (i.e.,
slower deterioration in adherence) across time. This model accounted for 2.8% of the
variance in father-adolescent relationship quality, 39.9% of the variance in latent
concurrent HbAlc, 1.3% of the variance in latent trajectories of HbAlc, 17.4% of the
variance in latent concurrent adherence, and 14.3% of the variance in latent trajectories of
adherence.
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SEM Model Examining Mother and Father Relationship Quality Simultaneously

The SEM model examining relationship quality with mothers and fathers
simultaneously is shown in Figure 3, and showed excellent fit to the data, y* (41, N =
236) =42.90, p = .390, CFI = 1.00, TLI = .99, RMSEA = .01, SRMR = .04. Again,
neighborhood disadvantage was not directly associated with any T1D outcomes in the
full model (ps > .167). As predicted, greater neighborhood disadvantage was associated
with lower parent-adolescent relationship quality for both mothers and fathers. In this
combined model, however, relationship quality with mothers was no longer associated
with concurrent T1D outcomes (ps > .936), while lower father-adolescent relationship
quality remained linked to lower concurrent adherence and higher HbA 1c. Relationship
quality with either parent was not associated with trajectories of T1D outcomes (ps >
.100). Neighborhood disadvantage was indirectly related only to concurrent adherence
through father-adolescent relationship quality. All other indirect paths were non-
significant (p > .273). Overall, this full model accounted for 3.6% of the variance in
mother-adolescent relationship quality, 2.8% of the variance in father-adolescent
relationship quality, 40% of the variance in latent concurrent HbAlc, 3.1% of the
variance in latent trajectories of HbAlc, 17.4% of the variance in latent concurrent
adherence, and 16.1% of the variance in latent trajectories of adherence.
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CHAPTER FIVE: DISCUSSION

Parent-adolescent relationship quality continues to be important for T1D
outcomes among late adolescents on the cusp of emerging adulthood, but living within a
socioeconomically-disadvantaged neighborhood may be placing relationship quality at
considerable risk. The present study extends research linking greater neighborhood
disadvantage to poorer T1D outcomes among youth by using an iterative series of SEM
models to understand whether neighborhood disadvantage is associated with adherence or
HbA 1c concurrently during late adolescence, as well as prospectively across the
transition into early emerging adulthood. We also examined whether such associations
might occur indirectly through the quality of relationships with mothers or fathers. In the
SEM models, greater neighborhood disadvantage was linked to poorer adolescent
relationship quality with each parent, but was not directly associated with T1D outcomes.
Lower relationship quality with parents was linked to poorer T1D outcomes, and formed
an indirect path linking neighborhood disadvantage to T1D outcomes concurrently. These
direct and indirect paths were more consistently found for father-adolescent relationship
quality, suggesting that mothers and fathers may be playing unique roles in their late
adolescent’s T1D at this important developmental threshold. Moreover, associations to
T1D were found primarily for concurrent outcomes, suggesting that risky neighborhood
and family relationship social contexts do not determine T1D management across the
transition into early emerging adulthood.

Relationship quality among parents and late adolescents may be at unique risk
when families live in a disadvantaged neighborhood. As predicted, families from
socioeconomically-disadvantaged neighborhoods reported lower parent-adolescent
relationship quality. This association was found for both mother-adolescent and father-
adolescent relationships, even when simultaneously modeled, and were independent of a
family-level SES marker of parental education. Thus, neighborhood-level SES risks, such
as neighborhood disadvantage, may present a uniquely distressing socioenvironmental
context that is straining family functioning, where parents and adolescents struggle to
develop warm and accepting relationships. This risk to parenting has been studied in
younger children and adolescents (Drew et al., 2011). The present study lends further
support to this prior literature and to the Family Stress Model (Conger & Donnellan,
2007) by extending to the late adolescent context, when young people are spending
increasing time away from parents.

Relationship quality with parents continues to be an important factor for T1D
management during late adolescence, but relationships with fathers appeared to be
particularly important for understanding family processes linked to T1D during this
transitional period. Positive relationship quality with parents is crucial for T1D during
adolescence (King et al., 2014; Palmer et al., 2011), and the relationship with parents
may continue to play a key role during the transition into early emerging adulthood
(Goethals et al., 2017; Sparud-Lundin et al., 2010; Wiebe et al., 2016). In SEM models
that independently examined late adolescents’ relationship quality with mothers and
fathers, better relationship quality with mothers was linked to higher concurrent
adherence, while better relationship quality with fathers was linked to higher concurrent
levels of both adherence and HbA 1c. While it is important that youth are able to assume
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increasing responsibility for their T1D management across adolescence (Wiebe et al.,
2014), the current study is consistent with a growing literature demonstrating that
relationships with parents continue to matter for how T1D is managed during this
transitional period (Goethals et al., 2017; Helgeson et al., 2014; Wiebe et al., 2018).

The current study also extends this literature by highlighting differential links
between mother and father relationship quality with late adolescent T1D. Prior research
has commonly examined “parental” involvement in T1D management without specifying
individual aspects of mother and father involvement. Nevertheless, indirect evidence
suggests that mothers and fathers play a different role in T1D management, such that
mothers may be more involved in the daily aspects of T1D management (reflected in
adherence behaviors) while fathers are more likely to be involved with larger problems
(reflected in HbAlc; Berg et al., 2016; Butner et al., 2017). Thus, a potential explanation
for the current study’s findings may be that relationship quality with fathers is linked to
how fathers take a more stable perspective of their adolescent’s illness management,
which includes both adherence behaviors and glycemic control.

As predicted, neighborhood disadvantage was indirectly linked to late adolescent
T1D outcomes via poorer parent adolescent relationship quality, though this pathway was
most consistent for relationship quality with fathers. While neighborhood disadvantage
was correlated with HbA lc¢ at all three timepoints, it did not directly associate with T1D
outcomes once parent-adolescent relationship quality was included in the SEM models.
In models where relationship quality with mothers and fathers was estimated
independently, greater neighborhood disorder was indirectly linked to poorer concurrent
adherence via relationship quality with either parent, and relationship quality with fathers
provided an additional indirect path to concurrent HbAlc. Moreover, while previous
work with early adolescents found that family income was indirectly linked to adherence
via both mother- and father-adolescent relationship quality when parents were added
simultaneously in the model (Drew et al., 2011), the current study showed that greater
neighborhood disadvantage indirectly linked only to poorer concurrent adherence via
father-adolescent relationship quality, with no indirect pathway through mother-
adolescent relationship quality. It is possible that differences between Drew et al. (2011)
and the current study in measures of SES (family income vs. neighborhood disadvantage)
and path analyses (adherence predicted glycemic control vs. adherence and glycemic
control allowed to correlate) may have contributed to the differences in findings.

However, the unique indirect pathways through mothers or fathers may also be
reflecting the conceptualization of how neighborhood disadvantage is differentially
linked to relationship quality with either parent. Previous work discovered that mothers’
parenting practices may be more adaptive in the face of socioeconomic adversity
(Szepsenwol, Simpson, Griskevicius, & Raby, 2015), and thus they may be somewhat
more capable than fathers of deflecting the harshness of living within socioeconomically-
disadvantaged neighborhoods away from their adolescent’s illness management routines.
This ‘maternal-buffering’ effect may be further evidenced by work that has shown how
mothers, but not fathers, from chronically-impoverished families continue to be as
emotionally and behaviorally engaged with their adolescent as mothers of higher SES
(Harris & Marmer, 1996). And similar to the current study, Harris and Marmer’s results
were independent of parental education, providing further evidence that neighborhood
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disadvantage may have unique associations with family processes and late adolescent
T1D.

Although associations were found linking neighborhood disadvantage and
relationship quality to concurrent T1D outcomes, these variables generally did not predict
trajectories across the transition into early emerging adulthood. This was surprising given
prior research and theory indicating that a foundation of warm and accepting
relationships with parents sets the stage for how adolescents transition (Berg et al., 2017),
and that relationship quality with parents longitudinally predicts T1D outcomes across
adolescence (King et al., 2014) and into emerging adulthood (Helgeson et al., 2014).
There are notable differences between the current study and this prior work that may have
contributed to these differences (e.g., different developmental periods, measures of
parent-adolescent relationship, analytic approaches). Nevertheless, these findings
emphasize that associations between relationship quality may have more proximal
associations with T1D than broader neighborhood disadvantage. For example, in
additional work with the present sample, we found that relationship quality does not
change linearly across the transition out of high school, but that acceptance shifted from
year-to-year after high school, and these within-person shifts were associated with
changes in T1D outcomes. This work suggests that parent-adolescent relationships
continue to transform into early emerging adulthood, and more proximal markers of
relationship quality are associated with T1D outcomes during this transitional period
(Berg et al., in press).

It is important to note that there was one surprising association between
relationship quality with fathers and adherence trajectories in the independent father
model. Lower relationship quality with fathers during late adolescence predicted better
adherence trajectories into early emerging adulthood (i.e., slower deterioration). It is
conceivable that late adolescents who experience very low relationship quality with
fathers show improvements in their adherence behaviors as they develop more
independence from the parental home. However, relationship quality with fathers was
generally quite high, making it unlikely that low levels suggest a toxic home environment
in the present sample. We do not have a clear explanation and are hesitant to interpret this
finding because it was in the opposite direction of hypotheses, there is no precedent for
such a finding that we are aware of in the literature, and the association washed out in the
combined mother-father model. Future research will be necessary to determine whether
this effect is replicable.

Limitations

The findings of the current study should be interpreted in the context of
limitations. First, the mediation model used to estimate indirect effects assumes a
temporal order among the variables of interest, which was not uniformly present. Our
neighborhood disadvantage measure was compiled using addresses at which the vast
majority of participants had been living for the past five or more years, consistent with
the presumed temporal ordering. However, the relationship quality variables were
measured concurrently with the baseline T1D outcomes. It is possible that lower
relationship quality is a response to poor T1D management. While prior longitudinal
work has demonstrated the hypothesized ordering tested in the model (Helgeson et al.,
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2014; King et al., 2014), alternative explanations cannot be ruled out. Future studies
would benefit by explicitly ordering the assessment of neighborhood disadvantage,
relational quality, and diabetes management across time in order of precedence. Second,
acceptance is a major component of the parent-adolescent relationship (Rohner et al.,
2005), and while hypothesized as a potent indirect pathway linking neighborhood
disadvantage and T1D (Drew et al., 2011), other aspects of the relationship may have
differential associations to neighborhood disadvantage and T1D outcomes. Third,
neighborhood disadvantage showed unique associations beyond individual-level SES, but
it is not an exhaustive measure and did not include other indicators of neighborhood-level
SES (e.g., physical surroundings; Clarke et al., 2017). Fourth, although the sample was
fairly representative of youth who develop T1D (Dabelea et al., 2014), it was mostly non-
Latino White. The results may not generalize to more diverse samples, given evidence
that SES (Cheng & Goodman, 2015) and relationship quality (Kotchick & Forehand,
2002) may be associated with different developmental outcomes across race/ethnicity
groups during adolescence.

Conclusions and Implications

The current study has important clinical implications by identifying pathways
linking experiences of living in a socioeconomically-disadvantaged neighborhood with
family relationship processes and T1D management during the crucial developmental
transitional period of late adolescence and early emerging adulthood. Systematically
examining the direct and indirect pathways of socioeconomically-disadvantaged
neighborhoods on T1D through the parent-adolescent relationship might further inform
currently effective family-based interventions (e.g., Hilliard, Powell, & Anderson, 2016;
McBroom & Enriquez, 2009) by highlighting specific aspects of the parent-adolescent
relationship that may be most strongly linked to late adolescent diabetes adherence.
Interventions focusing on communication and problem-solving skills among youth and
their parents have shown promise in enhancing diabetes management during early
adolescence (Nansel, Thomas, & Liu, 2015), and may also contribute to maintaining
good T1D management practices among late adolescents on the cusp of emerging
adulthood. Moreover, the current study informs interventions by highlighting unique
direct and indirect pathways via relationship quality with fathers. Given a growing
literature suggesting that fathers have a unique role to play in their child’s illness
management (e.g., mothers are more involved in day-to-day management, while fathers
often get pulled in only when bigger management issues occur; Butner et al., 2017;
Wysocki & Gavin, 2004), future research may wish to replicate these findings to inform
clinicians in how to best engage fathers before relationship quality and T1D problems
arise. Another way the current study might advance extant research and interventions is
by showing that greater neighborhood disadvantage is associated with poorer parent-
adolescent relations in general. Given the possibility that parents’ coping may buffer the
risk of low SES on T1D outcomes among older adolescents (Mello, Wiebe, & Berg,
2019), future work may want to examine the potential parental coping processes or other
resilience factors to moderate the risks of neighborhood disadvantage on relationship
quality and T1D management among families coping with pediatric T1D. Overall, the
current study could help researchers and clinicians be better equipped to design effective
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interventions that target important elements of the parent-adolescent relationship among
these at-risk youth transitioning into adulthood.
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