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Objective To examine the relationship of paternal involvement in diabetes care with adherence and

glycemic control. Methods One hundred and thirty-six mothers and fathers of preadolescents

(aged 9–12 years) with type 1 diabetes reported on paternal involvement. Adherence was measured by

interview and blood glucose meter downloads. Mothers’ and fathers’ ratings of paternal involvement

in diabetes care were compared. We evaluated three structural equation models linking paternal

involvement with adherence and glycemic control. Results Mothers and fathers reported similar

amounts of paternal involvement, yet mothers rated paternal involvement as more helpful. The data

supported a model indicating links between more paternal involvement and higher HbA1c and between

lower adherence and higher HbA1c. Mediation and moderation models were not supported.

Discussion Although paternal involvement was not directly associated with treatment adherence, it was

associated with poorer glycemic control. Some fathers may increase their involvement in response to

suboptimal glycemic outcomes.
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Fathers are an important but understudied influence on the

management of children and adolescents with chronic ill-

ness (Dashiff, Morrison, & Rowe, 2008; Phares, Lopez,

Fields, Kamboukos, & Duhig, 2005). Paternal influences

vary widely in quantity and quality, as some fathers are

primary caregivers and report high levels of involvement

in their children’s care, while others have only peripheral

involvement and little participation in or knowledge of their

children’s chronic illness management (Leonard, Garwick,

& Adwan, 2005). For children with asthma, cystic fibrosis,

type 1 diabetes, phenylketonuria, inflammatory bowel dis-

ease, or spina bifida, greater paternal involvement in care

has been associated with children having better medical

regimen adherence and health-related quality of life, and

with family-level resilience factors, including more positive

ratings of the marital relationship and family environment,

fewer symptoms of maternal psychiatric distress and a

lesser impact of chronic illness on the family’s everyday

functioning (Gavin & Wysocki, 2006; Wysocki & Gavin,

2006). Although youth with type 1 diabetes were included

in these previous studies, the associations between moth-

ers’ and fathers’ perceptions of paternal involvement and

diabetes outcomes in particular were not reported.

*Methods of study based on study first reported in McNally, K.,

Rohan, J., Pendley, J. S., Delamater, A., & Drotar, D. (2010).

Executive functioning, treatment adherence, and glycemic control

in children with type 1 diabetes. Diabetes Care, 33, 1159–1162.
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Fathers’ Involvement in Diabetes Care

The vast majority of research on parental involvement in

diabetes management has been with mothers, and has indi-

cated that greater maternal support, monitoring, and

responsibility for care are associated with better adherence

and glycemic control (Berg et al., 2008; Wiebe et al.,

2005). Although less is known about the role of fathers,

paternal influences have been researched more extensively

in type 1 diabetes than in other pediatric conditions

(Dashiff et al., 2008; Phares et al., 2005). Yet, much

remains to be understood about the quantity, quality,

and impact of fathers in diabetes care. Fathers’ contribu-

tions appear to primarily demonstrate indirect relations

with children’s diabetes outcomes by bolstering the

impact of maternal caregiving (Dashiff et al., 2008;

Wysocki et al., 2009). In addition, while mothers tend to

be more involved in their children’s diabetes self-care than

fathers, when fathers participate or when both parents

are involved, their children tend to have lower HbA1c

values (Berg et al., 2008; Horton, Berg, Butner, & Wiebe,

2009; Palmer et al., 2010; Wysocki et al., 2009). However,

the direct associations between paternal involvement and

diabetes outcomes have been inconsistent, and the nature

of how much and in what ways fathers impact youth out-

comes remains unclear (Dashiff, 2003; Dashiff et al.,

2008). These discrepant findings heighten the need for

additional research concerning the roles of both mothers’

and fathers’ involvement in adherence and glycemic con-

trol (Dashiff et al., 2008; Phares et al., 2005).

Paternal involvement in diabetes care is an emerging

area of study, and the existing literature in this area has

been limited. The focus has primarily been on quantifying

paternal contributions to care (e.g., Berg et al., 2008) or

understanding fathers’ perceptions about the family or

styles of interacting with their children (Seiffge-Krenke,

1998, 2002),while the quality (i.e., helpfulness) of fathers’

involvement on glycemic control has received less empiri-

cal attention in a type 1 diabetes population. Previous

research across several illness groups suggests that mothers

may rate fathers’ involvement as more helpful than fathers

do (Wysocki & Gavin, 2006). However, mothers’ and

fathers’ ratings of the amount and helpfulness of paternal

involvement have not been compared in depth in a dia-

betes sample. Differences in parents’ perceptions about

fathers’ contributions to diabetes care are important to

understand and may inform family-based clinical interven-

tions to enhance illness management (Wysocki & Gavin,

2006). Further, the mechanisms by which fathers might

influence HbA1c values (e.g., by promoting or assisting

with adherence) have yet to be determined. These are

critically important relationships to understand, as they

may have direct implications for clinical care and improv-

ing diabetes outcomes.

The broad age ranges and developmental stages of the

children and adolescents in many prior studies related to

paternal involvement in diabetes care have limited the clin-

ical and scientific significance of research in this area

(Palmer et al., 2009). Paternal involvement during the

early teen years in particular may be important for main-

taining treatment adherence during the normative develop-

mental transition to increasing autonomy in self-care

(Palmer et al., 2004). Parents tend to be less involved in

diabetes care during adolescence, which can interfere with

effective family management of the illness, and both adher-

ence and glycemic control tend to deteriorate across the

teen years (Anderson, Ho, Brackett, Finkelstein, & Laffel,

1997; Helgeson, Honcharuk, Becker, Escobar, &

Siminerio, 2011). On the other hand, when parents are

more collaboratively involved in diabetes management,

their children tend to engage in more consistent self-care,

exhibit less deterioration in glycemic control, and have

better diabetes outcomes (Berg et al., 2008; Nansel et al.,

2009; Wiebe et al., 2005). Unfortunately, as mothers vastly

outnumber fathers in research participation (Phares et al.,

2005), these data almost exclusively speak about the

important role of mothers in diabetes management, while

the role of fathers in diabetes regimen adherence and gly-

cemic control for children about to enter adolescence is not

well understood.

The current study expands on the nascent literature in

the area of fathers and diabetes care by examining the

amount and helpfulness of paternal involvement in prea-

dolescent diabetes management. We compared ratings

from mothers and fathers of preadolescents with type 1

diabetes, and we examined associations with critical dia-

betes outcomes including treatment adherence and glyce-

mic control. In contrast to earlier research, our study

provides a focused examination of children between the

ages of 9 and 12 years, given the changes that occur in

diabetes self-management and glycemic control starting at

the entry to adolescence. This approach provided a focused

look at the nature of fathers’ involvement and relations

with key health outcomes within the context of a

common childhood chronic illness during an important

transitional developmental period.

Methodological Issues Related to Studies of
Paternal Involvement

Across populations, the analysis of data from fathers has

been limited by small sample sizes, low statistical power,

and inadequate collection, utilization, and treatment of
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family-level data (Holmbeck, Li, Schurman, Friedman, &

Coakley, 2002; Hoyle, Georgesen, & Webster, 2001;

Kenny, Kashy, & Cook, 2005), and this has indeed been

the case for research in diabetes as well (Phares et al.,

2005). For example, while commonly implemented and

relatively easy to conduct, running separate parallel ana-

lyses for mothers and fathers has not allowed for research

questions regarding family systems issues to be addressed.

Combining the data without sufficiently measuring the

degree of similarity or dissimilarity between theoretically

nonindependent reports (i.e., individuals with family mem-

bers, household, or lifestyle characteristics in common) has

also been used but can result in potentially biased or mis-

leading findings (Holmbeck et al., 2002; Hoyle et al., 2001;

Kenny et al., 2005; Phares et al., 2005).

To address these limitations, the present study utilized

a relatively large sample of mothers, fathers, and preado-

lescent children with type 1 diabetes from a multisite

study. The similarities and dissimilarities between maternal

and paternal ratings were compared, and structural equa-

tion modeling was used to analyze family-level data, which

allowed for the estimation and management of noninde-

pendence of same-family respondents (Kenny, 1995).

Structural equation modeling using latent variables

(i.e., indirectly observed variables) constructed from multi-

ple indicators allowed us to measure the constructs of

interest and incorporate multiple family members’ perspec-

tives more accurately.

The Current Study

The aims and methods of this study are built upon pre-

vious literature in two ways. First, we examined the degree

of agreement between mothers’ and fathers’ ratings of

the amount and helpfulness of paternal involvement in

their children’s diabetes care. We expected that scores

would be significantly correlated between reporters, indi-

cating intrafamilial nonindependence of the data, and

we constructed latent variables to appropriately use all

respondents’ data.

Second, we evaluated three alternative models of asso-

ciations between the amount and perceived helpfulness of

father’s involvement in their children’s diabetes care with

diabetes regimen adherence and glycemic control. See

Figure 1 for a diagram of the hypothesized models. The

first model was a mediation model testing the potential role

of fathers in preadolescents’ diabetes adherence and

ultimately glycemic control. Based on findings linking

paternal involvement with adherence in adolescents with

chronic illness (Palmer et al., 2010; Wysocki & Gavin,

2006), we hypothesized that more frequent and helpful

paternal involvement in diabetes care would be

significantly associated with better glycemic control (i.e.,

lower HbA1c), and that this relationship would be

mediated by more frequent blood glucose monitoring

(BGM). Evidence for this model would support interven-

tions with fathers that target adherence, with the aim of

improving glycemic control.

The second model examined a broader set of factors

associated with glycemic control, and included both direct

and indirect paternal influences. Based on similar findings

in other illness groups (Wysocki & Gavin, 2006), the indir-

ect pathway hypothesized that greater paternal involvement

would be associated with better adherence, which would

be associated with lower HbA1c values. The additional

direct pathway hypothesized that more paternal involve-

ment would also be directly linked with better glycemic

control, likely through associations with other individual

Figure 1. Hypothesized models. (A) Hypothesized Mediation Model,

(B) Alternative, Direct and Indirect Model, and (C) Alternative,

Moderation Model.
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or family variables unmeasured in this dataset (e.g., sup-

port for maternal caregiving, youth autonomy in self-man-

agement; Wysocki & Gavin, 2006). Support for this model

would indicate that promoting fathers’ global involvement

in diabetes management should be a focus of intervention.

Given the benefits of having two parents collaborating

in diabetes management (Wysocki et al., 2009), we also

examined a third model testing whether the degree of

paternal involvement was linked with individual differ-

ences in adherence and glycemic control. In this model,

paternal involvement was hypothesized to moderate the

association between adherence and glycemic control.

Specifically, greater adherence would be more strongly

related to HbA1c for preadolescents with fathers who

were more involved than for those with fathers less

involved in diabetes care. Data supporting this model

would suggest targeting adherence-promotion interven-

tions to those preadolescents at greater risk based on

having less paternal engagement in care, focusing on

increasing and enhancing the role of the father in diabetes

management.

Method
Participants

Participants included a subset of families from an ongoing

multisite prospective study of type 1 diabetes care and

adherence trajectories during the transition to adolescence.

We used baseline data from those families with a partici-

pating father in order to focus on dyadic and family-level

analyses of paternal contributions to adherence and glyce-

mic control. Of the 361 families approached for the larger

study, 240 (66.5%) completed baseline data. Of those

families, 151 (63.2%) included a secondary caregiver

(e.g., father, grandmother, sister, etc.). The majority of

those families (n¼ 146) included both a male and female

caregiver. Thirty-six male secondary caregivers were

available but did not participate. In addition, 10 families

were excluded for not completing at least one of the pri-

mary measures. The resulting sample size was 136. The

differences between the families in this sample, those

with male caregivers that did not participate (N¼ 36),

and those without a male caregiver (N¼ 47) were that

the children participating in this study had lower HbA1c

values [F (2, 218)¼ 11.08], had higher maternal-report of

adherence [F (2, 216)¼ 5.08], were more likely to use a

pump or pod versus a basal/bolus regimen (w2
¼ 21.01,

df¼ 6), and had higher income (w2
¼ 66.25, df¼ 10), all

with p’s < .05. Twenty participants were not included in

these comparisons due to small cell sizes (6 female–female

caregiver dyads, 4 male caregivers without a female

caregiver available, and 10 with missing data). Following

enrollment, one participant was identified as ineligible, as

she was diagnosed with monogenic diabetes of the young

(MODY) (Hattersley, Bruining, Shield, Niolstad, &

Donaghue, 2006) and no longer treated with insulin.

This participant’s data were therefore removed from the

study and all analyses.

Adolescents in this subsample were 54% female, 91%

Caucasian, and their ages at baseline ranged from 9.0 to

12.0 years (M¼ 10.5 years, SD¼ 0.9 years). The majority

received insulin via insulin pump or pod (66%), and the

mean illness duration was 4.1 years (SD¼ 2.4 years). The

mean HbA1c closest to baseline was 7.9% (SD¼ 1.2%).

Most parents completed a high school education (97%),

and the modal income level was $73,000–126,500

(35%). The majority of self-identified primary caregivers

were mothers (98.3%).

Procedure

Baseline data were used from an ongoing longitudinal

study conducted at four children’s hospitals across the

United States. Potential participant families were identified

from the hospitals’ diabetes clinic rosters. Families from

ethnic minority groups were oversampled to maximize the

likelihood of adequate representation. Information about

the study was provided to eligible families by their diabetes

physician or study coordinators in the diabetes clinic.

Eligibility required: (1) duration of type 1 diabetes of at

least 1 year, (2) age 9 to 11 years at recruitment, (3)

absence of comorbid chronic physical condition, and (4)

fluency in English. After screening for eligibility by age and

type 1 diabetes diagnosis, 85 youth across the 3 sites did

not meet criteria due to the presence of one or more of the

following exclusions: illness duration of less than 1 year

(47%), secondary cause for diabetes diagnosis (5%), ser-

ious comorbid medical or psychological condition or intel-

lectual disability (26%), no identified caregiver who could

participate (12%), in foster care (13%), non-English speak-

ing (29%), and anticipated moving away from the study

catchment area during the study observation period

(3 years, 56%). Parents and children aged 11 years or

older provided written consent and assent to research

assistants in clinic. Children under age 11 years pro-

vided verbal assent. Self- and parent-report measures

were completed independently at regular medical visits

whenever possible. Families received a modest incentive

for completion of baseline data ($20 to parents and $35

to children). An additional $5 was provided to the child

as an incentive to bring their blood glucose meter to the

visit. The institutional review boards for the participating

hospitals approved this study.
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Measures

Paternal Involvement in Diabetes Management

Father’s involvement in diabetes care was measured with

the Dads’ Active Disease Support scale (DADS; Wysocki &

Gavin, 2004). The DADS asks mothers and fathers to rate

the frequency with which the male caregiver in their family

completed 24 diabetes care tasks when needed (amount

scale), and the degree to which his contribution made the

family’s coping with diabetes easier or harder (helpfulness

scale). Respondents indicated (yes/no) whether each task

was needed over the past 6 months. For those items that

were needed, respondents used a 5-point Likert scale to

rate the frequency of paternal involvement in the task

(‘never’ to ‘always’) and the degree to which the contribu-

tion made family coping with the disease harder or easier

(‘harder’ to ‘much easier’). A total score was calculated for

each respondent on each scale by dividing the sum for each

scale by the number of items endorsed as needed. Possible

scores range from 24 to 120, and higher scores indicate

greater frequency and helpfulness of paternal involvement,

respectively. The DADS has demonstrated excellent psy-

chometric properties (Wysocki & Gavin, 2004). In the

current sample, internal consistency coefficients were

excellent: a¼ 0.96 for mother-reported frequency and

helpfulness scales, a¼ 0.90, 0.95 for father-reported fre-

quency and helpfulness scales, respectively. Unfortunately,

no parallel measure of maternal involvement was available

for use.

Treatment Adherence

Child adherence was assessed through mother-, father- and

child-report on the Diabetes Self-Management Profile

(DSMP; Harris et al., 2000). The DSMP is a semi-struc-

tured interview designed to assess completion of a

number of diabetes management tasks in the domains of

exercise, hypoglycemia management, nutrition, BGM, and

insulin administration and adjustment over the previous

3 months. Questions were re-worded as needed to assess

the tasks unique to intensive therapy regimens. Scores on

this measure range from 0 to 88, and higher scores indicate

greater levels of diabetes adherence. Psychometric proper-

ties of the DSMP have been deemed adequate to excellent

(DirecNet Study Group, 2005). The internal consistency

coefficients for the current sample were moderate, consis-

tent with alphas reported elsewhere (DirecNet Study

Group, 2005): a¼ 0.62 for mother report, a¼ 0.63 for

father report, a¼ 0.61 for child report.

BGM frequency was used as a behavioral indicator of

adherence. Two weeks’ worth of blood glucose meter data

were downloaded at the time of data collection, and the

frequency of daily meter readings was averaged over the

number of days collected. In this sample, daily frequency

of BGM ranged from 1 to 10 (M¼ 5.35, SD¼ 1.7).

Medical and Background Information

Parents completed a background information form regard-

ing family demographic and medical information (e.g.,

child age, ethnicity, and SES). Glycosylated hemoglobin

A1c (HbA1c) was used to measure glycemic control.

Blood samples for HbA1c were obtained during the study

visit and shipped to a central laboratory for standardization

purposes. Samples were analyzed using the TOSOH-G7

method (reference range 4.0–6.0%). Medical information

(e.g., date of diagnosis, insulin delivery method, etc.) was

confirmed through medical chart review.

Data Analysis

For the first aim, we compared mothers’ and fathers’

reports on the measures and constructed latent variables

to account for nonindependence. Descriptive analyses were

conducted with SPSS software (version 16: SPSS, Inc.,

2007). We used Pearson correlations and ANOVAs to

determine the degree of nonindependence between respon-

dents and the relationships between the constructs and

relevant demographic and medical variables. We used

Student’s t-tests to compare maternal and paternal ratings

of the amount and helpfulness of fathers’ involvement.

Given the statistically significant correlations between the

two reporters’ scores on the DADS subscales and between

BGM frequency and DSMP total scores, we created two

latent variables to represent (1) the broad construct of

paternal involvement and (2) a composite measure of

adherence for use in the structural equation models.

We tested aims 1 and 2 using structural equation

modeling and Mplus software (version 6.1: Muthén &

Muthén, 2008–2010). We used mathematical integration

and robust maximum likelihood estimation for all Mplus

analyses. We used a stepwise process (Bollen, 1989) and

empirically established fit indices (Hu & Bentler, 1998,

1999) to evaluate the models in our analyses. Given our

use of robust maximum likelihood estimation, we calcu-

lated the chi-square test of fit and other fit indices based

upon Satorra and Bentler’s (2001) scaled chi-square

approach. Due to the chi-square’s known sensitivity to

trivial misfit, we focused on the root mean square error

(RMSEA), comparative fit index (CFI), and standardized

root mean square (SRMR) to guide model evaluation

(Hu & Bentler, 1998, 1999). We adopted RMSEA values

less than 0.05 as ideal and values less than 0.08 as accep-

table, SRMR values less than 0.10, and CFI values greater

than 0.90 as indicating good fit, where fit refers to the

ability of the model to reproduce the observed covariance.
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Aim 2 included an interaction between two latent vari-

ables. Nonlinear structural equation modeling is a rela-

tively new field, especially with regard to evaluating

model fit (Marsh, Wen, & Hau, 2004; Mooijaart &

Satorra, 2009). As Mooijaart and Satorra (2009) recently

showed, traditional fit indices are not sensitive to the pre-

sence of latent variable interactions and nonlinear terms.

To date, no standard method for evaluating these models

exists and traditional fit indices are inappropriate when

evaluating models with a latent interaction (Mooijaart &

Satorra, 2009; Mooijart & Bentler, 2010). However, this

research suggests that although indices may miss the pre-

sence of a nonlinear term, a statistically significant interac-

tion presumably should not lead to poorer fit. Thus, to

evaluate our model that included an interaction, we

first evaluated the fit of a model that included all

terms except the latent interaction. If this model fit well,

we then included the interaction between the two latent

variables. If the interaction term was statistically signifi-

cant, we took this as evidence that (1) an interaction

between latent variables existed and (2) given that the pre-

vious model had fit well, the model with the latent inter-

action also fit well.

In our models, we expected some degree of shared

variance across measures completed by the same reporter

and within latent variables that were constructed using

subscales of the same measure. MPlus modification indices

indicated that one correlated error (between mother-

reported DADS Amount and DSMP total) was needed.

Given the number of comparisons we made in our

analyses, we adopted a more conservative p-value of 0.01

as the cutoff for statistical significance. We used standar-

dized path loadings and critical ratios (CR, path coefficient/

standard error �2.57) to determine significance (Kline,

2005; MacCallum & Austin, 2002; Muthén & Muthén,

2008–2010) and Cohen’s (1988) recommendations

(0.1¼ small, 0.3¼medium, 0.5¼ large) regarding effect

size.

Results
Descriptives

Mean scores, SDs, and zero-order correlations between the

DADS and DSMP scores for all reporters, BGM frequency,

and HbA1c values are displayed in Table I. All inter-rater

correlations on the DADS and DSMP measures were sig-

nificantly correlated. Higher DSMP total scores (all three

reporters) were significantly correlated with more frequent

BGM (r¼ 0.35–0.38, p’s < .01) and lower HbA1c

(r¼�0.23 to �0.37, p’s < .01). Demographic variables

were uncorrelated with HbA1c, paternal involvement,

and adherence scores, and were consequently not included

in subsequent analyses.

Aim 1: Comparison between Reporters and
Construction of Latent Variables

All inter-rater correlations were significant (p < .01), indi-

cating statistical nonindependence between reporters on

the DADS and DSMP measures. Mothers’ and fathers’ rat-

ings of the amount of father involvement were significantly

correlated and were not significantly different. However,

mothers rated fathers’ contributions as significantly more

helpful than did fathers themselves [t¼ 4.8 (131),

p < .01].

To capitalize on the fact that multiple indicators of a

construct provide more accurate measurement than do

single indicators, we used structural equation modeling

and specified two latent variables. We chose to label

them as paternal involvement and adherence because the

indicators were well-developed measures of these con-

structs. The paternal involvement latent variable included

maternal and paternal report on both subscales of the

DADS measure. The adherence latent variable utilized

Table I. Means, SDs, and Bivariate Correlations Between Study Variables

M (SD) 1 2 3 4 5 6 7 8

1 DADS-amount (M) 68.5 (22.2)

2 DADS-amount (F) 68.9 (16.6) .57**

3 DADS-helpful (M) 71.4 (18.0) .65** .37**

4 DADS-helpful (F) 63.2 (14.0) .22* .22* .26**

5 DSMP total (M) 66.0 (8.4) .21* .12 .26** .18*

6 DSMP total (F) 65.2 (8.8) .14 .18* .31** .12 .68**

7 DSMP total (C) 61.5 (8.1) �.06 .02 .02 �.02 .41** .52**

8 BGM frequency 5.35 (1.7) �.01 �.05 .11 .05 .38** .35** .36**

9 A1c 7.9 (1.2) .11 .17* .02 �.08 �.39** �.27** �.23** �.37**

Note. DADS¼Dads Active Disease Support Scale; DSMP¼Diabetes Self-Management Profile; BGM¼Blood Glucose Monitoring, A1c¼ glycemic control; M¼Mother report;

F¼ Father report; C¼Child report. *p < .05, **p < .01.
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maternal, paternal, and child reports for the total score on

the DSMP interview, as well as meter-downloaded BGM

frequency. The measurement model provided adequate fit

[w2
¼ 32.78 (18), p¼ .02, RMSEA¼ 0.08 (CI¼ 0.03–

0.12), CFI¼ 0.947, SRMR¼ 0.07]. All indicators loaded

significantly onto the hypothesized latent variables. The

measurement model with latent variable factor loadings

and standard errors is presented in Figure 2.

Aim 2: Investigation of Mediation, Direct and Indirect
Effects, and Moderation Model Hypotheses

The results of the three alternative models are presented in

Figure 3. First, we tested the mediation hypothesis with a

series of three path models (MacKinnon, 2008). In the first

step, we hypothesized that the proposed independent vari-

able (here, paternal involvement) would have a significant

pathway with the proposed outcome (here, HbA1c). In the

second step, we hypothesized that paternal involvement

would have a significant pathway with the proposed med-

iator (here, adherence). Finally, we hypothesized that the

path between paternal involvement and HbA1c would

become not significant with the inclusion of adherence in

the model (Step 3). The first step was tested and had good

overall model fit [w2
¼ 9.32 (5), p¼ .10, RMSEA¼ 0.08

(CI¼ 0.00–0.16), CFI¼ 0.965, SRMR¼ 0.05]. However,

the pathway between paternal involvement and HbA1c

was not significant (b¼ .10, CR¼ 1.07, p¼ .42). As the

requisite steps for mediation were not met, the data did

not support the mediation hypothesis.

Next, we tested the indirect and direct effects

model by entering all constructs and pathways into

one model and examining overall model fit. The model

provided adequate fit to the data [w2
¼ 49.36 (25),

p¼ .00, RMSEA¼ 0.09 (CI¼ 0.05–0.12), CFI¼ 0.922,

SRMR¼ 0.06]. We hypothesized that more paternal invol-

vement would be associated with higher adherence, which

would be associated with lower HbA1c. We also hypothe-

sized that more paternal involvement would have a small

direct association with lower HbA1c. We examined the

effect sizes of standardized path loadings (Cohen, 1988)

to interpret the associations between variables. In this

model, the association between more paternal involvement

and higher adherence had a small effect that was not sig-

nificant (b¼ 0.23, CR¼ 2.18, p¼ .03), although the asso-

ciation between higher adherence and lower HbA1c was

significant with a large effect (b¼� 0.54, CR¼�6.87,

p¼ .000). There was also a significant direct association

between more paternal involvement and higher HbA1c,

although this was a small effect (b¼ 0.23, CR¼ 2.51,

p¼ .01). The direct and indirect effects model was largely

consistent with the data. However, the direct pathway had

a positive association rather than the hypothesized negative

association.

Finally, we tested the moderation model by entering

each of the predictor latent variables (paternal involvement

and adherence), the interaction term between the two

latent variables, and the outcome variable (HbA1c) into

the model at once. We hypothesized that better

adherence would have a stronger association with lower

HbA1c for adolescents from families in which the father

was more involved when compared to families where the

father was less involved. As noted above, traditional fit

indices are not appropriate for models with an interaction

between latent variables. Therefore, we first examined the

fit of a model with all terms except the interaction term.

This model provided adequate fit [w2
¼ 49.36 (25), p¼ .00,

RMSEA¼ 0.09, CFI¼ 0.922], indicating we could examine

a model with the interaction. However, the interaction

term was not significant. Paternal involvement was not

significantly associated with adherence (b¼ 0.19,

CR¼ 1.42, p¼ .16). The association between higher adher-

ence and lower HbA1c was significant with a large effect

Figure 2. Measurement model with standardized factor loadings. Note. Factor loadings (standard errors), all loadings are significant.
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size (b¼�0.59, CR¼�4.57, p < .01). On the other hand,

the associations between more paternal involvement and

higher HbA1c (b¼ 0.24, CR¼ 2.10, p¼ .04) and between

the moderator term and HbA1c (b¼�0.33, CR¼�2.42,

p¼ .02) had small to medium effects that were not signifi-

cant. The moderation hypothesis was thus not supported

by the data.

Discussion

By concentrating on the role of fathers in diabetes manage-

ment, this work expands on the existing body of research

that has emphasized the importance of mother–child col-

laboration—and, to a lesser extent, the involvement of two

parents—in self-care with relation to mitigating the risk for

deteriorating adherence and glycemic control during this

period (Berg et al., 2008; Wysocki et al., 2009). This study

extends the initial work of Wysocki and Gavin (2004,

2006) in that it provides a focused examination of alter-

native relationships between paternal involvement and

youth outcomes among preadolescents with type 1

diabetes.

The methodological and statistical advances employed

in this study contribute to the growing literature on the

quantity, quality, and impact of paternal contributions to

Figure 3. Model results, standardized path loadings, critical ratios, and p-values. (A) Mediation Model, (B) Direct and Indirect Model, and

(C) Moderation Model.
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children’s health care (e.g., Dashiff et al., 2008; Phares

et al., 2005; Wysocki & Gavin, 2006). A recently devel-

oped, standardized measure of fathers’ contributions to

children’s health care was used, lending validity to the

measurement of the central construct. The sample size

was larger than previous father-focused studies and drew

from multiple sites across the country, thus contributing to

increased power and generalizability. Moreover, we ana-

lyzed family data appropriately by employing statistical

methods that allowed us to account for nonindependence

among family member’s responses as necessary. Structural

equation modeling effectively aggregated these noninde-

pendent data from multiple reporters and partialled out

random measurement error, which strengthened the mea-

surement of the primary constructs of interest in the study.

The measurement models fit the data well, thereby sup-

porting our use of this modeling strategy. The examination

of three feasible and clinically relevant models was an addi-

tional strength of this study, as it allowed us to explore a

series of alternative relationships between the constructs of

interest.

While the central role of mothers during the transition

to adolescence has been well-documented (e.g., Berg et al.,

2008; Nansel et al., 2009; Wiebe et al., 2005), the current

study provides evidence that fathers may play an active role

in family diabetes management in this age range as well.

These data demonstrate that the association between pre-

adolescents’ diabetes outcomes is linked to a small degree

with the level of paternal involvement in diabetes care. In

contrast to previous studies (Gavin & Wysocki, 2006;

Wysocki & Gavin, 2006), in this study with youth with

type 1 diabetes at the entry to adolescence, the amount and

helpfulness of paternal involvement did not demonstrate a

direct association with regimen adherence. The data indi-

cated small and nonsignificant associations between pater-

nal involvement and better adherence. The indirect and

direct effects model was supported by the data. However,

contrary to hypotheses, greater paternal involvement was

associated with higher HbA1c values, which were also

linked with poorer adherence. It may be that some fathers

become more involved in diabetes care as a result of their

escalating concerns about poor glycemic control. Fathers

may also engage with their children with diabetes differ-

ently than mothers (Povey, Hallas, White, Clarke, &

Samuel, 2005) or play unique roles in their children’s

lives (e.g., engagement in leisure, athletics, and other activ-

ities) that may interfere with glycemic control (Seiffge-

Krenke, 2002). Each of the findings in this study may be

specific to the transitional preadolescent age range in this

study, and paternal engagement during later adolescence

may demonstrate stronger links with adherence and

ultimately impact glycemic control (Wysocki & Gavin,

2006). If fathers indeed become more directly involved in

care as HbA1c values begin to rise, their ongoing contribu-

tions throughout adolescence might cumulatively result in

improvements in adherence and glycemic control that were

not detected in the age range included in this cross sec-

tional study (Palmer et al., 2010). For these reasons, long-

itudinal research during adolescence is needed to

determine the reasons for and point at which fathers

increase their involvement in diabetes management and

the impact on adherence and HbA1c over time.

Data suggest that fathers may undervalue their impact

on their children’s health relative to mothers. Mothers and

fathers in this sample agreed on the amount of paternal

involvement. This is comparable with findings from the

developmental literature, which indicate that mothers gen-

erally report similar or slightly lower amounts of time

fathers spend with children than do fathers (Coley &

Morris, 2004; Wical & Doherty, 2005). The interparental

agreement in this study is likely related to behavioral

nature of the measurement and its narrow focus on ill-

ness-related involvement behaviors. Further, overall time

spent with a child does not necessarily have a direct corre-

lation with involvement in diabetes management.

Consistent with previous research (Wysocki & Gavin,

2004), fathers in this study provided lower helpfulness

ratings of their contributions than did mothers. It may be

that mothers, who tend to take on primary parental respon-

sibility for diabetes management, appreciate any helpful

contributions from fathers and as such more highly rate

the benefit of the assistance fathers provide. Fathers, on the

other hand, may compare the quantity and quality of their

contributions to what mothers do and judge their own

additions to care as having relatively less impact. If fathers

do become more involved as their children achieve

higher HbA1c values, mothers may be particularly appre-

ciative of their contributions or efforts to assist during a

time of worsening diabetes control. However, fathers may

feel ineffective if HbA1c values do not quickly improve

when they become involved.

The study had limitations that need to be considered

in interpreting our findings. The measures and data analy-

sis in this study did not assess potential influences on

glycemic control outside of paternal involvement and

adherence. While mothers and fathers rated the amount

and helpfulness of paternal involvement, valuable subjec-

tive ratings from children regarding their perceptions of

their father’s role in diabetes management (Povey et al.,

2005; Seiffge-Krenke, 1998) were not collected due to a

lack of available measures. There was also no measure of

the amount and helpfulness of maternal involvement to
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parallel that of paternal involvement. In addition, the par-

ticipants had a relatively low mean HbA1c value and were

primarily from well-educated, middle- to upper-middle

class families with two parents present, and regularly

attended diabetes clinics and consented to participate in

research. This convenience sample likely overrepresents

families with greater resources and may not adequately

represent the medical or socio-economic status or family

structure of many patients with type 1 diabetes. Those

fathers who were unable or opted not to participate in

this study likely have distinct patterns of involvement in

diabetes and differential impact on their children’s adher-

ence and glycemic control outcomes. Similarly, those

families who were screened out of the study due to no

father involvement may also demonstrate different diabetes

management and glycemic control (Hanson, Henggeler,

Rodrigue, Burghen, & Murphy, 1988). The primary care-

givers in this study were overwhelmingly mothers, which is

consistent with previous research yet limits our under-

standing of families in which fathers take a primary or

equally shared caregiving role. For example, these results

do not speak about what may be unique roles for fathers in

single-parent households, where they may have greater or

sole responsibility for diabetes care. Finally, these cross

sectional data represent a single time-point and cannot

be used to infer causality between the constructs assessed.

Nevertheless, the results of this study are meaningful

for future research and clinical care of children and families

with type 1 diabetes. Clinically, the direct and indirect

effects model results suggest that both paternal involve-

ment and youth’s adherence behaviors may be useful tar-

gets of intervention to improve HbA1c. A number of

empirically supported family-based treatments exist that

target adherence promotion with the ultimate goal of

improving glycemic control (e.g., Anderson, Brackett, Ho,

& Laffel, 1999; Ellis et al., 2005; Wysocki et al., 2008).

The results of this study indicate that modifications to

these intervention programs focusing on the involvement

of not only mothers, but also fathers, could be valuable. As

noted by Phares and colleagues (2005), fathers are dispro-

portionately absent from treatment outcome studies in

pediatric psychology, and these interventions should be

tested in samples that include more fathers. In addition,

as fathers may not perceive themselves to be as helpful as

mothers do, it is likely important to reinforce their roles in

diabetes care, as this may enhance family management of

diabetes among preadolescents with poorer glycemic

control.

In order to answer empirical family-level questions,

such as how maternal perceptions about fathers’ help

with diabetes predict fathers’ subsequent involvement

and vice versa, future researchers should consider using

available analytic methods designed for dyadic data in long-

itudinal samples. For example, the actor–partner interde-

pendence model (APIM) can be used to analyze the

influences of two individuals’ past behavior on their own

and the other individuals’ future behavior (i.e., actor effects

and partner effects) (Cook & Kenny, 2006). This would be

an important step for understanding the reciprocal

mechanisms by which each parent can impact the other’s

contributions to family illness management, treatment

adherence, and glycemic control. Dyadic and family-level

analytic approaches (e.g., structural equation modeling and

combined path models for mothers and fathers) can also be

used by researchers to compare the similarities and differ-

ences between mothers’, fathers’, and children’s contribu-

tions to diabetes care, thereby providing greater specificity

in our understanding of families’ collaborative illness man-

agement. Resulting data will likely inform family-based

interventions to encourage helpful parent engagement

and promote better adolescent diabetes outcomes, as par-

ticular family interaction patterns could be identified. For

example, specific communication styles (e.g., explicitly

requesting fathers’ assistance and expressing appreciation)

could be used to increase the amount and helpfulness of

fathers’ involvement in their children’s diabetes care.
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