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Abstract

Objective To examine (a) changes in parental involvement across early emerging adulthood, (b)

whether yearly fluctuations in parental involvement were associated with adherence and glycated

hemoglobin (HbA1c) over time, and (c) whether higher involvement was more beneficial for those

with poorer executive function (EF). Methods A total of 228 high school seniors (M age ¼ 17.76)

with type 1 diabetes reported on mothers’ and fathers’ acceptance, knowledge of diabetes activi-

ties, disclosure to mothers and fathers regarding diabetes, and adherence at four yearly time

points. At baseline, participants completed performance-based measures of EF. HbA1c was col-

lected from assay kits. Results Growth curve models revealed significant declines in disclosure

to fathers and mothers’ and fathers’ knowledge of diabetes activities; no changes were found in

mothers’ or fathers’ acceptance nor disclosure to mothers. Multilevel models indicated significant

between-person effects for nearly all aspects of parental involvement with more acceptance,

knowledge, and disclosure associated with better HbA1c and adherence. Within-person effects for

disclosure to fathers, and mothers’ and fathers’ knowledge indicated that in years when emerging

adults perceived higher amounts of these types of involvement (compared with their own average),

HbA1c was lower. Within-person effects were found for acceptance to mothers, disclosure to moth-

ers and fathers, and mothers’ diabetes knowledge for adherence. Disclosure to fathers and moth-

ers’ knowledge of diabetes activities were especially beneficial for HbA1c for those with poorer EF

performance. Conclusions Parental involvement in diabetes management remains important

during the high-risk time of emerging adulthood, especially for those with poorer EF.

Key words: diabetes; family functioning; longitudinal research; neuropsychology; parents.

Introduction

Emerging adulthood (ages 18–25) is thought to be an
especially high-risk period for diabetes management
(Weissberg-Benchell, Wolpert, & Anderson, 2007),
due to numerous transitions and changing relation-
ships with parents. Emerging adults experience many
transitions such as beginning college, moving in and

out of the parental home (Seiffge-Krenke, 2006), and
becoming more responsible for their own care
(Hanna, Weaver, Stump, Guthrie, & Oruche, 2014).
Some emerging adults may find this greater responsi-
bility for diabetes care cognitively demanding, as it
involves planning to achieve diabetes goals (e.g.,
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initiating blood glucose checks) in the face of compet-
ing interests.

Emerging adults may experience challenges in dia-
betes management as parental involvement in type 1
diabetes (T1D) continues to decline across adolescence
(King, Berg, Butner, Butler, & Wiebe, 2014), with lit-
tle known about what facets of parental involvement
decline longitudinally across emerging adulthood.
Three facets of parental involvement have been identi-
fied as consistently important across adolescence
(Berg, Butner et al., 2017): (a) the warmth and accep-
tance of high-quality parent–child relationships, (b)
how much adolescents disclose to parents about their
diabetes management, and (c) the knowledge parents
have about their child’s diabetes activities (often re-
ferred to as a facet of parental monitoring). Across ad-
olescence, declines are seen in parental knowledge as
well as in the warm and accepting quality of the rela-
tionship (King et al., 2014). No information is avail-
able regarding changes in adolescent disclosure about
diabetes management over time. Maintenance in these
aspects of parental involvement during adolescence
are associated with better diabetes management
(Helgeson et al., 2014; King et al., 2014). Research is
only beginning to reveal that parental involvement
may decline further across emerging adulthood, with
individuals reporting that parents are less involved in
problem-solving around diabetes after they graduate
from high school (Majumder, Cogen, & Monaghan,
2017) and that parents are less responsible for diabetes
tasks after high school (Hanna et al., 2014).

Though parental involvement might decrease across
emerging adulthood (Lindell & Campione-Barr,
2017), a growing number of studies show that early
emerging adults still benefit from parental involve-
ment in their diabetes care. Both cross-sectional
(Goethals et al., 2017; Helgeson et al., 2014) and lon-
gitudinal research (Luyckx & Seiffge-Krenke, 2009)
suggests that higher quality relationships with parents
are related to better diabetes management in emerging
adults. In a cross-sectional study, Helgeson et al.
(2018) found that emerging adults who reported
parents were more knowledgeable about their diabetes
had lower glycated hemoglobin (HbA1c). One way in
which emerging adults may keep parents in the know
about their diabetes is through disclosure of diabetes-
related information (Osborn, Berg, Hughes., Pham, &
Wiebe, 2013). On a daily basis, on days when late
adolescents voluntarily disclosed diabetes information
to their mothers (but not to their fathers) they showed
better adherence and fewer self-regulation failures sur-
rounding blood glucose checking (Berg, Queen et al.,
2017). These results suggest both between- and
within-person differences in parental involvement are
associated with diabetes outcomes. Thus, in the pre-
sent study, we examined both between-person

differences in the accepting quality of parent–child
relationships, parental knowledge, and disclosure to
parents across early emerging adulthood as well as
yearly within-person fluctuations in parental involve-
ment to understand how aspects of parental involve-
ment were associated with diabetes management.

Parental involvement may be especially beneficial
for emerging adults whose executive function (EF) ca-
pacity is lower relative to peers, as they may be at high-
est risk for disruptions in diabetes management (Suchy
et al., 2016). A growing literature indicates that EF is
associated with adherence and HbA1c (see Duke &
Harris, 2014) with longitudinal changes in parent’s
perceptions of some aspects of EF associated with
changes in adherence (Miller et al., 2013). In our previ-
ous work with the present sample, performance meas-
ures of EF were predictive of changes in HbA1c (while
controlling for intelligence), but not adherence, over
time (Berg et al., 2018). The more widely used self-
report measure of EF (i.e., the BRIEF) was not associ-
ated with changes in HbA1c nor adherence. The type of
planning, problem-solving, and consistent behavioral
execution of tasks required for maintaining low HbA1c
(measured by performance measures of EF) may be dif-
ficult for emerging adults to manage independently.
Warm and accepting parental involvement may pro-
vide the context where greater daily involvement may
be possible for emerging adults with lower EF. Further,
parents’ greater knowledge of diabetes activities may
be especially beneficial as it may buffer emerging
adults’ EF weaknesses by monitoring adherence behav-
iors, offering reminders as needed, and encouraging ac-
tivities that are consistent with and discouraging
activities that are inconsistent with lower HbA1c.

The present study examined longitudinal changes
in the warm and accepting quality of the mother and
father-emerging adulthood relationship, disclosure to
mothers and fathers, and mothers’ and fathers’ knowl-
edge of diabetes activities. We also assessed whether
yearly fluctuations in these aspects of parental involve-
ment were associated with adherence and HbA1c over
four yearly assessments, and whether higher parental
involvement was more beneficial for adherence and
HbA1c for emerging adults experiencing poorer EF.
We expected that parental knowledge of diabetes ac-
tivities would decline across time, continuing the prior
declines demonstrated in the literature across adoles-
cence (King et al., 2014); however, we expected
maintenance of acceptance across time (Lindell &
Campione-Barr, 2017). We did not have specific pre-
dictions about disclosure. We predicted that greater
between- and within-person differences in parental in-
volvement would be associated with better adherence
and lower HbA1c, and that this relationship would be
especially beneficial for early emerging adults with
poorer EF abilities.

Parental Involvement and Emerging Adulthood 971



Methods

Participants
High school seniors with T1D were recruited for a
longitudinal multisite study investigating the transi-
tion to early emerging adulthood from outpatient pe-
diatric endocrinology clinics during clinic visits or by
phone in two southwestern U.S. cities. Individuals
were eligible if they had been diagnosed with T1D for
at least 1 year (M time since diagnosis ¼ 7.35 years,
SD ¼3.88), used English as their primary language,
were in their final year of high school, lived with a
parent or parent figure at baseline (68.4% lived with
both biological parents, 27.1% with one biological
parent; 4.5% with adoptive parents or grandparents),
would be able to have regular contact with parents
over the subsequent 3 years, and had no condition
that would prohibit study completion. Of the qualify-
ing 507 individuals approached, 301 (59%) agreed to
participate, of which 247 (49%) enrolled in the study
(see Berg, Queen et al., 2017). At baseline, 236 partici-
pants had survey data and valid cognitive data. At
baseline, 62% were female, 43% reported using an in-
sulin pump, average HbA1c was 8.27 (SD¼ 1.62),
75.2% identified as non-Hispanic white, 14.2% as
Hispanic, and 4.8% as African American.

Participants were followed every year (Time 2
N¼ 216, Time 3 N¼211, Time 4 N¼179), with the
most common reason for withdrawal (19 total) that
participants were too busy. Eight participants reported
that they did not have a father figure to report on at
any time point. To maintain consistent samples across
mother and father analyses, these participants were
dropped from analyses [thus the analyses include 228
participants (mean age ¼ 17.76, SD ¼ 0.39) at
baseline].

Procedure
The study had IRB approval, with parents providing
written consent and teens written consent or assent
(later consented after they turned 18) at enrollment.
EF and intelligence (IQ) were assessed in the labora-
tory and an online survey measured parental involve-
ment and adherence. Participants were paid $50 for
the first two and $75 for the last two assessments. At
each time point, teens reported illness and demo-
graphic variables including whether they used an insu-
lin pump (i.e., pump status) and whom they were
living with. As extreme hyper- and hypoglycemia can
affect cognitive performance (Desrocher & Rovet,
2004), blood glucose was checked prior to completing
cognitive tests. If blood glucose was outside the range
of 75 to 400 mg/dl, steps were taken to normalize
blood glucose; cognitive testing was rescheduled for
one participant who could not bring blood glucose in
range. Blood glucose levels in the cognitive testing

session were unrelated to EF and IQ (r values < .13,
all p-values > .11).

Measures
Parental Involvement
Parental Relationship Quality. The five-item accep-
tance subscale from the Mother-Father-Peer (MFP)
scale (Epstein, 1983) measured emerging adults’ per-
ceptions of mothers’ and fathers’ communication of
acceptance separately on a 1 (strongly disagree) to 5
(strongly agree) scale. Reliability in the present sample
ranged from a ¼ .81 to .87 for perceptions of accep-
tance from mothers and a ¼.81 to .90 for perceptions
of fathers across the four time points.

Parental Knowledge. Emerging adults reported on
parents’ knowledge of their diabetes activities via the
six-item diabetes parental monitoring scale (Berg
et al., 2008). Emerging adults reported separately how
much their mothers and fathers “really” know about
their diabetes care (e.g., blood sugar readings) on a 1
(doesn’t know) to 5 (knows everything) scale.
Reliability in the present sample ranged from a ¼ .94
to .95 for perceptions of mother and .94 to .96 for per-
ceptions of father across the four time points.

Diabetes Disclosure. Emerging adults completed three
diabetes disclosure items developed by Osborn et al.
(2013) (e.g., “I spontaneously tell my [mother/father]
about what is going on with my diabetes man-
agement”) on a 1 (strongly disagree) to 5 (strongly
agree) scale. Separate ratings were obtained for moth-
ers and fathers. Reliability ranged from a ¼ .83 to .90
for perceptions of mother and .88 to .93 for percep-
tions of father across the four time points.

Executive Function
Performance-based EF was measured through four
subtests of the Delis–Kaplan Executive Function
System battery (Delis, Kaplan, & Kramer, 2001) at
baseline, using widely recognized components of EF:
Trail Making Test (Letter Number Sequencing
Condition completion time), Color-Word Interference
(Inhibition and Inhibition/Switching Condition com-
pletion times), Verbal Fluency (Letter and Category
Conditions correct responses), and Design Fluency
(correct responses for each of the three conditions).
The mean of the eight norm-based age-corrected
scaled scores (based on test manual; Delis et al., 2001)
was computed to generate a single EF performance
score. Cronbach’s alpha for this composite was .83.

Estimate of Intelligence
IQ was measured as a covariate to ascertain that the
effect of EF could not be explained by intelligence.
Individuals completed the Vocabulary subtest of the
Wechsler Adult Intelligence Scale-Fourth Edition
(Wechsler, 2008) as an estimate of crystallized IQ

972 Berg et al.



(Lezak, Howieson, Bigler, & Tranel, 2013); this sub-
test correlates r ¼ .91 to .92 with verbal IQ and .79 to
.81 with Full Scale IQ in the present age group
(Wechsler, 2008). Norm-based age-corrected scaled
scores (Wechsler, 2008) were analyzed.

Diabetes Outcomes
Adherence
Emerging adults completed six (or seven if they were
on a pump) items selected from the Self-Care
Inventory (La Greca, Follansbee, & Skyler, 1990) to
be those most recommended to measure adherence to
diabetes tasks and to occur daily. Participants rated
behaviors over the past month (1¼ never did it to
5¼ always did this as recommended without fail); av-
erage scores were analyzed (a ranged from .77 to 83
across the four time points).

Glycemic Control
HbA1c was obtained on the day of cognitive testing,
and at later time points with HbA1c mail-in kits (proc-
essed by CoreMedica Laboratories, accredited by the
College of American Pathologists; www.coremedica.
net). This approach was chosen over obtaining HbA1c
from medical records to ensure that HbA1c measures
occurred on the day of cognitive testing, the same pro-
cedures were used across time points, and HbA1c
could be obtained from those who were not under
routine care. At baseline, the kit was completed after
receiving instructions from an assistant who observed
test completion. This measure was highly correlated
with point-of-care HbA1c assays in medical records at
baseline (r ¼ .74, p < .001).

Analytic Plan
Missing data ranged for variables from a low of 0.8%
to a high of 32%. To account for missing data, we
generated 10 datasets through multiple imputation
(MI) (Graham, 2009) estimating data for those miss-
ing a variable at a time point and for those who
skipped a time point but remained in the study. MI
was chosen over maximum likelihood (ML) estima-
tion to be consistent with the systematic data ap-
proach in the larger study.

MI included variables beyond those in the present
analyses across the four time points to ensure an ade-
quate missing-at-random model and to account for the
longitudinal nature of the data. Across all analyses,
the lowest efficiency was 0.947, indicating that the 10
datasets adequately recovered the missing data.1

To examine changes in parental involvement across
time, we estimated unconditional linear growth curve
models separately for each measure of involvement in
SPSS MIXED. We included random effects on the in-
tercept and slope, with baseline coded as 0 (i.e., the in-
tercept represented the mean value of the dependent
variable at Time 1).

To examine whether yearly fluctuations in parental
involvement were associated with changes in adher-
ence and glycemic control, multilevel models esti-
mated both within- and between-person effects of
parental involvement (see Hoffman & Stawski, 2009)
on adherence and HbA1c. Separate models were esti-
mated for each form of mother and father involvement
for each outcome, with person centering at Level 1
and grand centering at Level 2.

Finally, to examine whether parental involve-
ment was most beneficial for individuals who at
baseline had lower EF abilities, we tested whether
EF moderated the within-person association of pa-
rental involvement and adherence or glycemic con-
trol (i.e., the b2i effect in equation below). IQ was
included as a covariate on the intercept to assess
how EF predicted changes in HbA1c and adherence
over-and-above the effect of IQ. Additional
covariates on the intercept included years since di-
agnosis, gender, ethnicity, and whether an individ-
ual was on a pump.2 The following equations
display analyses for mothers’ knowledge predicting
HbA1c.

Level 1 (within-person) equation:

HbA1cti ¼ b0i þ b1iðTimetiÞ þ b2iðMothers’ KnowledgetiÞ þ eti

Level 2 (between-person) equation:

b0i ¼ c00 þ c01ðYears Since DiagnosisiÞ þ c02ðGenderiÞ
þ c03ðEthnicityiÞ þ c04ðPump StatusiÞþ c05ðIQiÞ
þ c06ðMean Mothers’ KnowledgeiÞ þ c07ðEFiÞ þ u0i

b1i ¼ c10 þ u1i

b2i ¼ c20 þ c21ðEFiÞ þ u2i

1 As there is controversy as to whether to use MI versus ML to deal

with missing data for longitudinal data, we verified that the results

with MI reported here are consistent with ML. A ML analysis was

conducted in Mplus Version 8, which replicated the pattern of signifi-

cance for all results, with the exception of one interaction. As our MI

approach did not completely account for the random slope or cross-

level interaction, we also analyzed the data using BLIMP (Enders

et al., 2018), which resulted in identical results as are reported here.

Thus, there is convergence of results across different ways of han-

dling missing data. We report the imputation in this paper that is con-

sistent with the larger study.

2 We conducted analyses to see whether living in the parental home

at times 2–4 was associated with outcomes or moderated the paren-

tal involvement effects on adherence or HbA1c. Living in the parental

home was associated with lower perceptions of acceptance from fa-

ther, and greater perceptions of both mothers’ and fathers’ knowl-

edge of diabetes activities, but was not associated with any other

dependent variable. Living in the parental home did not moderate

any of the parental involvement effects or the parental involvement

� EF interactions on adherence or HbA1c.
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Results

Changes in Parental Involvement Across Time
As can be seen in Table I, no significant changes were
found in emerging adults’ reports of mothers’ or
fathers’ acceptance, nor disclosure to mothers, across
time. However, significant declines in paternal disclo-
sure (�0.10) and parental knowledge (�0.26 mothers
and �0.24 fathers) were observed over the 4-year pe-
riod. These coefficients reflect modest changes in these
aspects of parental involvement across time with the
greatest change occurring in knowledge of diabetes ac-
tivities (moving from 3.38 at baseline, reflecting
knows something, to in-between knows a little and
knows something after 4 years). Significant random
effects for time were found for mothers’ acceptance
only, indicating that there was variability in the slopes
of maternal acceptance.

Links Between Changes in Parental Involvement
and HbA1c Over Time
Significant between-person effects (Table II) were
found for both mothers’ and fathers’ acceptance, such
that individuals who perceived mothers and fathers as

more accepting on average (mean across time) relative
to others had lower HbA1c. No within-person effects
were found for acceptance. No significant interaction
occurred between reports of mothers’ or fathers’ ac-
ceptance and EF in predicting HbA1c.

A similar analysis was conducted for disclosure to
mothers and fathers (see Table II). Significant
between-person effects were found for disclosure to
both mothers and fathers, such that individuals who
reported they disclosed more on average relative to
others displayed lower HbA1c across the four time
points. In addition, for fathers, a significant within-
person effect was found, such that in years when indi-
viduals disclosed more to their fathers than their own
average, they experienced lower HbA1c. A significant
interaction was found between EF and disclosure to
fathers. As can be seen in Figure 1, individuals who
scored higher in EF (1 SD above the mean) displayed
no association between disclosure to fathers and
HbA1c (simple slopes analysis, p > .8). However,
individuals who scored lower in EF (1 SD below the
mean) displayed lower (better) HbA1c when they dis-
closed more to fathers (slope ¼ �0.47, t ¼ �4.07, p <

Table I. Growth Curve Models of Parental Involvement Across Time

Reports of mothers’ involvement

Acceptance Disclosure Diabetes knowledge
estimate (SE) estimate (SE) estimate (SE)

Fixed effects
Intercept 4.36 (0.12)*** 3.37 (0.15)*** 3.38 (0.16)***
Time 0.02 (0.03) �0.03 (0.03) �0.26 (0.03)***
Years since diagnosis 0.004 (0.01) �0.01 (0.02) �0.02 (0.02)
Gendera �0.08 (0.10) �0.25 (0.12)* 0.04 (0.13)
Ethnicityb 0.24 (0.14) 0.53 (0.17)** 0.21 (0.19)
Pump status c 0.06 (0.08) �0.02 (0.09) �0.05 (0.10)
IQ 0.01 (0.02) �0.04 (0.02)* �0.06 (0.02)**

Random effects
Intercept 0.29 (0.05)*** 0.55 (0.07)*** 0.65 (0.08)***
Time 0.03 (0.01)** 0.02 (0.01) 0.02 (0.01)

Reports of fathers’ involvement

Acceptance Disclosure Diabetes knowledge

Fixed effects estimate (SE) estimate (SE) estimate (SE)

Intercept 4.31 (0.12)*** 3.11 (0.16)*** 2.89 (0.17)***
Time 0.02 (0.02) �0.10 (0.03)*** �0.24 (0.03)***
Years since diagnosis �0.003 (0.01) �0.02 (0.02) �0.04 (0.02)*
Gendera �0.11 (0.10) �0.07 (0.13) 0.12 (0.14)
Ethnicityb 0.08 (0.15) 0.27 (0.19) �0.13 (0.19)
Pump statusc 0.09 (0.08) 0.07 (0.10) 0.04 (0.10)
IQ 0.01 (0.02) �0.06 (0.02)* �0.07 (0.02)***

Random effects
Intercept 0.37 (0.06)*** 0.66 (0.08)*** 0.67 (0.08)***
Time 0.02 (0.01) 0.02 (0.01) 0.01 (0.01)

a�0.5¼ female, 0.5¼male.
b�0.5¼non-Hispanic, 0.5¼Hispanic.
c�0.5¼multiple daily injections, 0.5¼pump.

*p < .05, **p < .01, ***p < .001.
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.01). The interaction between EF and disclosure to
mothers was marginal (p ¼ .05) and was in the same
direction as for fathers.

Finally, analyses were conducted examining
whether mothers’ and fathers’ knowledge of diabetes
activities predicted HbA1c. For mothers’ knowledge
of diabetes activities, but not fathers, a significant

between-person effect was found, such that individu-
als who reported that their mothers were more knowl-
edgeable on average relative to others experienced
lower HbA1c. For both reports of mothers’ and
fathers’ knowledge, significant within-person effects
were found, such that in years when individuals
reported greater parental knowledge than their own
average, they experienced lower HbA1c. Further, a
significant interaction between mothers’ knowledge
and EF occurred. As seen in Figure 2, individuals who
scored higher in EF (1 SD above the mean) displayed
no significant relation between mothers’ knowledge
and HbA1c (p ¼ .25). However, individuals who
scored lower in EF (1 SD below the mean) displayed
lower (better) HbA1c in years when mothers’ knowl-
edge was higher (slope ¼ �0.56, t ¼ �4.075, p < .01).
This interaction was marginally significant for reports
of fathers’ knowledge (p ¼ .06).

Links Between Parental Involvement and
Adherence Over Time
Similar analyses were conducted predicting adherence
(Table III). EF did not interact with parental

Table II. Multilevel Models Predicting HbA1c From Parental Involvement With EF as a Moderator

Outcome: glycemic control

Reports of mothers’ involvement

Acceptance
estimate (SE)

Disclosure
estimate (SE)

Diabetes knowledge
estimate (SE)

Intercept 8.35 (0.26)*** 8.41 (0.26)*** 8.50 (0.26)***
Time 0.31 (0.05)*** 0.31 (0.05)*** 0.23 (0.05)***
Within-person parental involvement �0.05 (0.11) �0.12 (0.09) �0.34 (0.09)***
Between-person parental involvement �0.50 (0.19)* �0.35 (0.13)** �0.26 (0.11)*
EF �0.20 (0.06)** �0.24 (0.06)*** �0.25 (0.06)***
Within-person parental involvement � EF 0.04 (0.05) 0.09 (0.04) 0.09 (0.04)*
Years since diagnosis 0.03 (0.03) 0.03 (0.03) 0.03 (0.03)
Gendera 0.28 (0.21) 0.25 (0.21) 0.34 (0.21)
Ethnicityb 0.36 (0.30) 0.43 (0.30) 0.31 (0.30)
Pump statusc �0.38 (0.17)* �0.38 (0.17)* �0.39 (0.17)*
IQ �0.04 (0.04) �0.05 (0.04) �0.05 (0.04)

Reports of fathers’ involvement

Intercept 8.34 (0.26)*** 8.44 (0.26)*** 8.47 (0.27)***
Time 0.31 (0.05)*** 0.29 (0.05)*** 0.24 (0.05)***
Within-person parental involvement �0.14 (0.11) �0.22 (0.08)* �0.29 (0.10)**
Between-person parental involvement �0.47 (0.16)** �0.31 (0.11)** �0.16 (0.11)
EF �0.20 (0.06)** �0.25 (0.06)*** �0.24 (0.06)***
Within-person parental involvement � EF 0.02 (0.05) 0.10 (0.04)* 0.10 (0.05)
Years since diagnosis 0.03 (0.03) 0.03 (0.03) 0.03 (0.03)
Gendera 0.28 (0.21) 0.31 (0.21) 0.35 (0.21)
Ethnicityb 0.30 (0.30) 0.33 (0.30) 0.23 (0.31)
Pump statusc �0.37 (0.17)* �0.35 (0.17)* �0.36 (0.17)*
IQ �0.04 (0.04) �0.05 (0.04) �0.05 (0.04)

Note. EF ¼ executive function; HbA1c ¼ glycated hemoglobin.
a�0.5¼ female, .5¼male.
b�0.5¼non-Hispanic, 0.5¼Hispanic.
c�0.5¼Multiple daily injections, 0.5¼pump.

*p < .05, **p < .01, ***p < .001.
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Figure 1. Executive function moderates associations be-
tween disclosure to fathers and HbA1c. HbA1c ¼ glycated
hemoglobin.
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involvement in any analyses. For both mothers’ and
fathers’ acceptance between-person associations were
found between greater acceptance and higher adher-
ence. For mothers, a within-person effect was found,
such that greater acceptance than one’s average was
associated with better adherence.

Regarding reports of disclosure (see Table III) to
mothers and fathers, there were significant between-
and within-person effects, such that greater disclosure
to mothers and fathers on average across all time
points was associated with better average adherence,
and greater disclosure than one’s average was associ-
ated with better adherence.

Finally, for reports of mothers’ diabetes knowledge,
both between- and within-person effects were found,
but for fathers only a between-person effect was
found. Greater average levels of mothers’ and fathers’
knowledge were associated with greater average ad-
herence, and greater mothers’ knowledge than one’s
average was associated with better adherence.3

Discussion

Changes in Parental Involvement During Early
Emerging Adulthood
Across early emerging adulthood, parents’ knowledge
about diabetes activities continues to decline, as does
disclosure to fathers, but parental acceptance and dis-
closure to mothers remains stable. These findings ex-
tend Lindell and Campione-Barr’s (2017) review of
parental involvement among emerging adults without
diabetes to the diabetes context. Though individuals
report that their parents are less knowledgeable about
their diabetes, they still report disclosing aspects of

their diabetes care to mothers consistently across early
emerging adulthood. As processes of disclosure to
mothers are initiated by the emerging adult, disclosure
may be an important way in which individuals with
diabetes elicit the support they need to effectively
manage their diabetes.

Continued Importance of Parental Involvement for
Diabetes Management
On average, individual differences in mothers’ and
fathers’ acceptance and disclosure, as well as in moth-
ers’ knowledge, were related to better HbA1c and ad-
herence. These results extend the literature in
adolescence linking warm and accepting parent-
adolescent relationships, diabetes-specific knowledge,
and disclosure to positive diabetes management to
emerging adulthood (Berg, Butner, et al., 2017). Such
results suggest that a foundation of good relationships
with parents across childhood and adolescence carry
forward to emerging adulthood, and continue to bol-
ster positive health outcomes for those with diabetes
(Berg, Butner, et al., 2017).

In addition to the average (between-person) effects,
our results indicate that within-person fluctuations
(within-person effects) in mothers’ and fathers’ knowl-
edge, and in disclosure to fathers, may be important
during emerging adulthood. In years when mothers’
and fathers’ knowledge and disclosure to fathers were
above a person’s own average level, HbA1c was lower.
In addition, in years when mothers’ knowledge and dis-
closure to mothers and fathers were above the person’s
own average, adherence was better. These within-
person effects are impressive in that they occur over-
and-above the between-person effects. Thus, even for
those individuals who are experiencing higher parental
involvement overall, HbA1c and adherence are still bet-
ter when emerging adults experience higher involve-
ment. Such results indicate that parental involvement is
still an important resource that aids emerging adults in
adjusting to new challenges that are experienced during
this high-risk time of development.

Parental Involvement Is Beneficial for Emerging
Adults With Lower EF
Maternal knowledge, and disclosure to fathers, was
especially beneficial to emerging adults experiencing
lower EF performance. Executive functioning as
assessed by performance tests is strongly related to the
ability to correctly and consistently execute a variety
of instrumental activities of daily living, including
skills necessary to manage medical regimens (Stoehr
et al., 2008). Those with lower EF performance may
experience errors in planning and initiation that are
detrimental for diabetes management (Suchy et al.,
2016). Maternal knowledge and disclosure to fathers
likely serve as buffers against these functional lapses
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Figure 2. Executive function moderates association be-
tween mothers’ knowledge and HbA1c. HbA1c ¼ glycated
hemoglobin.

3 As correlations between mothers’ and fathers’ involvement ranged

from 0.40 to 0.77 across time, we conducted an analysis with mother

and father variables together predicting outcomes. The results (see

Supplementary Table S2) indicated that in some analyses only one

parent remains significant. However, such analyses should be inter-

preted with caution due to the large number of variables that are in-

cluded and the intercorrelations among the independent variables.
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as parents may intervene to help resolve T1D-related
problems as they occur. Additionally, mothers who
have more knowledge about their emerging adults’
T1D management likely also have more knowledge
about other aspects of their emerging adult’s life. As a
result, they may be in a position to help their emerging
adults anticipate situations in which problems are
likely to arise, and help them generate plans to circum-
vent or prevent lapses in health behaviors. In contrast,
emerging adults whose EF is higher likely function on
par with more mature adults, making support from a
parent less crucial. Of note, although the range of EF
scores in the “low EF” group falls between what
would be clinically characterized as mildly impaired
to low average, the majority of these emerging adults
did not display clinical EF impairment.

The pattern of findings that maternal knowledge
and disclosure to fathers were not beneficial for adher-
ence differentially by EF, but were differentially asso-
ciated with HbA1c, suggests that these aspects of
parents’ involvement do not facilitate HbA1c primar-
ily through their direct assistance with adherence
behaviors. The parent–child relationship characterized

by knowledge and open disclosure may be beneficial
for those with lower EF through better anticipation of
daily problems or through increasing the effectiveness
of their adherence attempts.

The findings of the current study should be inter-
preted in the context of limitations. First, the nature
of the parent-emerging adult relationship during this
developmental transition was captured by three self-
report measures that assessed key facets of parental
involvement; however, we did not exhaustively mea-
sure parental involvement. Including other metrics of
parental involvement, such as autonomy support and
collaborative problem-solving (Nansel et al., 2009),
may prove fruitful for understanding how parents
foster diabetes management matched to the capabili-
ties of the emerging adult. Second, the high correla-
tions between perceptions of mothers’ and fathers’
involvement could account for some of the similari-
ties in findings for mothers and fathers. The com-
bined analyses, noted in the supplementary analyses,
are suggestive that for emerging adults mothers’ and
fathers’ involvement may be reflective of a more gen-
eral “family” level of involvement across emerging

Table III. Multilevel Models Predicting Adherence From Parental Involvement With EF as a Moderator

Outcome: adherence

Reports of mothers’ involvement

Acceptance
estimate (SE)

Disclosure
estimate (SE)

Diabetes knowledge
estimate (SE)

Intercept 4.07 (0.08)*** 4.02 (0.08)*** 3.97 (0.08)***
Time �0.02 (0.01) �0.01 (0.01) 0.02 (0.02)
Within-person parental involvement 0.08 (0.03)* 0.13 (0.03)*** 0.13 (0.03)***
Between-person parental involvement 0.12 (0.06)* 0.23 (0.04)*** 0.23 (0.03)***
EF 0.01 (0.02) 0.02 (0.02) 0.03 (0.02)
Within-person parental involvement � EF �0.01 (0.02) �0.01 (0.02) �0.01 (0.01)
Years since diagnosis �0.01 (0.01) �0.01 (0.01) �0.01 (0.01)
Gendera 0.04 (0.07) 0.08 (0.06) 0.03 (0.06)
Ethnicityb 0.07 (0.10) �0.16 (0.09) �0.09 (0.09)
Pump statusc 0.04 (0.05) 0.05 (0.05) 0.5 (0.05)
IQ �0.01 (0.01) �0.004 (0.01) �0.002 (0.01)

Reports of fathers’ involvement

Intercept 4.06 (0.08)*** 4.01 (0.08)** 4.01 (0.08)***
Time �0.02 (0.01) �0.01 (0.02) �0.003 (0.02)
Within-person parental involvement 0.04 (0.04) 0.08 (0.03)** 0.05 (.03)
Between-person parental involvement 0.22 (0.05)*** 0.19 (0.03)*** 0.17 (0.04)***
EF 0.002 (0.02) 0.02 (0.02) 0.02 (0.02)
Within-person parental involvement � EF �0.02 (0.02) �0.01 (0.01) 0.01 (0.01)
Years since diagnosis �0.01 (0.01) �0.01 (0.01) �0.01 (0.01)
Gendera 0.05 (0.07) 0.04 (0.06) 0.02 (0.07)
Ethnicityb �0.07 (0.09) �0.10 (0.09) �0.01 (0.09)
Pump statusc 0.04 (0.05) 0.03 (0.05) 0.04 (0.05)
IQ �0.01 (0.01) �0.003 (0.01) �0.001 (0.01)

Note. EF ¼ executive function.
a�0.5¼ female, 0.5¼male.
b�0.5¼non-Hispanic, 0.5¼Hispanic.
c�0.5¼Multiple daily injections, 0.5¼pump.

*p < .05, **p < .01, ***p < .001.
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adulthood. Inclusion of parents’ reports of their in-
volvement may help in distinguishing the role of
mothers and fathers, although emerging adults’
reports may be more predictive of diabetes outcomes
than parents’ reports (Berg et al., 2008). Finally,
while the current findings are in line with previous
work highlighting the importance of EF in diabetes
management (Goethals et al., 2017; Suchy et al.,
2016), these findings may not generalize to other
chronic illnesses with different cognitive demands re-
lated to self-care.

Conclusion

The present study provides compelling evidence for
the importance of parents’ continued involvement in
diabetes management during the high-risk time of
early emerging adulthood. Clinicians who work with
emerging adults may wish to draw on families as a re-
source for emerging adults by involving parents in
clinic visits, or by assessing, encouraging, and facilitat-
ing emerging adults’ continued connection with
parents through normalizing the involvement of
parents at this time of development. Frequently, the
message to late adolescents and parents in the pediat-
ric care setting is that adolescents should be striving
for independence in diabetes management activities as
they prepare to transition from pediatric care. Our
results suggest that a message of “keeping connected
with parents” may be advantageous for emerging
adults with lower EF. The task of keeping connected,
however, may require interventions in how best to en-
gage around diabetes management tasks, especially as
parents and emerging adults are less frequently in the
presence of each other. Technologies that keep parents
“in the know” about their emerging adult’s diabetes
management (e.g., sharing continuous glucose moni-
toring data) may also serve an important function to
increase parental knowledge, possibly cuing emerging
adults and parents to discuss diabetes management.
Such interventions to promote higher engagement of
parents in health care and ongoing illness management
might begin in pediatric settings, and be an important
component of how to transition successfully to adult
care settings.

Supplementary Data

Supplementary data can be found at: https://academic.oup.
com/jpepsy.
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