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Abstract
Objectives—To describe coping in mothers of adolescents with type 1 diabetes and to examine
the association among mothers’ diabetes-related stress and coping strategies and maternal
psychological distress (e.g., symptoms of anxiety and depression), adolescent adjustment (e.g.,
symptoms of depression, quality of life), diabetes-related family conflict, and glycemic control.

Methods—One hundred and eighteen mother-adolescent dyads completed measures of diabetes-
related stress, coping, symptoms of anxiety and depression, quality of life, and family conflict.
Data on glycemic control were collected from adolescents’ medical charts.

Results—Single/divorced mothers and mothers of color were significantly more likely to use
disengagement coping strategies (e.g., avoidance) than White and married/partnered mothers.
Mothers’ use of primary control coping (e.g., problem solving) and secondary control coping (e.g.,
acceptance) strategies was related to fewer symptoms of anxiety (r = −.51, −.39) and depression (r
= −.32, −.37) and less family conflict (r = −.22, −.30, all p < .05). Mothers’ use of disengagement
coping strategies was related to greater symptoms of anxiety (r = .30) and depression (r = .27,
both p < .01). Further, secondary control coping was found to mediate the relationship between
diabetes-related stress and maternal symptoms of anxiety and depression. Maternal coping was not
significantly associated with adolescent outcomes.

Conclusions—The ways in which mothers of adolescents with type 1 diabetes cope with
diabetes-related stress are associated with psychological distress and family conflict. By
identifying and improving mothers’ coping through screening and targeted interventions, we may
have the potential to improve both maternal and adolescent outcomes.
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Type 1 diabetes (T1D) is one of the most common chronic diseases in childhood, affecting
approximately 1 in 400 children, and the incidence is rising (1). The recommended treatment
regimen is complex and demanding, including frequent daily blood sugar tests, multiple
injections/boluses, monitoring carbohydrates and exercise to adjust insulin dose, and
checking urine for ketones when necessary (2). Caregivers - especially mothers - report high
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levels of stress related to the burden of treatment management, and this stress is associated
with increased risk for depression and anxiety (3). Maternal stress and depressive symptoms
are linked with negative outcomes in adolescents, including deteriorating glycemic control,
poorer quality of life, and greater depressive symptoms (4–6). Thus, mothers of youth with
T1D need effective coping strategies for dealing with diabetes-related stress.

While fathers play an important role in diabetes management (7), mothers are typically the
parents responsible for the majority of treatment management (8, 9). Mothers also
experience greater stress than fathers related to the “constant vigilance” of caring for a child
with diabetes (8, 10, 11). Commonly experienced stressors include food management,
diabetes-related family conflict, insulin administration, and blood glucose monitoring (12).
Mothers also report constantly worrying about their children’s blood sugar going too high or
too low, long-term complications, and difficulty learning and mastering the complex
treatment regimen (10). These high levels of diabetes-related stress are associated with
increased risk for depression and anxiety (13), with rates of clinically significant symptoms
frequently reported in 20–30% of mothers (14, 15), and ranging as high as 74% among
parents of newly diagnosed children (8).

Based on the Transactional Stress and Coping Model (16), which views chronic illness as a
stressor to which children and families attempt to adapt, the ways in which mothers cope
with the stress of diabetes play an important role in both maternal and adolescent adjustment
to the disease (see Figure 1). Mothers’ difficulty in coping with diabetes is related to
maternal psychological and physical well-being (13), which are, in turn, related to
adolescents’ quality of life, depressive symptoms, and glycemic control (4, 9). In fact,
maternal depressive symptoms are one of the strongest predictors of poor outcomes in
adolescents (5, 6, 17). A recent study found that caregiver strain was related to symptoms of
anxiety and depression, which, in turn, mediated the relationship with adolescent adherence
and glycemic control (18). Therefore, determining effective coping strategies for mothers of
youth with T1D may improve outcomes in both mothers and adolescents.

Despite the need to understand how mothers cope with stress related to their children’s
diabetes, few studies have explicitly examined coping in this population. One study found
that mothers of adolescents with T1D rated coping strategies such as talking to healthcare
providers, reading more about the medical problem, and maintaining family stability as most
helpful (19). Similarly, greater use of engagement or approach coping (e.g., problem
solving) has been related to fewer symptoms of depression in mothers (20). Other studies
have assessed coping with a single item (13) or asked mothers how well they coped with
diabetes-related stress (14), without measuring their use of specific coping strategies. These
studies provide initial support for the idea that ways in which mothers cope with the stress of
diabetes management are associated with mothers’ psychological distress, but they did not
examine connections between maternal coping and adolescent outcomes.

Demographic characteristics are also important to consider. For example, data from a
national sample of children with T1D indicated that mothers of children of color and
mothers from single-parents households experienced poorer psychological well-being (13).
Single mothers also report greater pediatric parenting stress (11). Further, lower family
income has been related to poorer coping resources in mothers of children with T1D (21).
To our knowledge, however, previous studies have not examined demographic differences
in maternal coping strategies, which could help to target screening efforts and interventions.

The purpose of the current study is to describe coping in mothers of adolescents with type 1
diabetes and how coping is related to maternal and child adjustment. Based on the literature,
we hypothesized that mothers’ use of engagement coping would be related to fewer
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symptoms of anxiety and depression and to better adolescent adjustment. Finally, in line
with the Transactional Stress and Coping Model, we tested whether coping mediated the
relationship between diabetes-related stress and maternal psychological adjustment and
family conflict.

Method
Participants

Adolescents were eligible for the study if they were between the ages of 10–16 years, were
able to speak and read English, and had been diagnosed with T1D for at least six months.
Mothers were eligible if they lived with the adolescent and were able to speak and read
English. Of the 394 families approached, 98 were ineligible, 118 refused (most common
reasons were time and distance), 60 expressed interest but were unable to schedule a visit,
and 118 completed data. Demographic characteristics of the sample are described in Table 1.

Procedure
In line with the protocol approved by Yale University’s Human Research Protection
Program (Institutional Review Board), the study was described to mothers and adolescents
during a routine visit to the outpatient diabetes clinic. If they were eligible, the mother and
adolescent were invited to schedule a time to visit the laboratory, where, after giving
consent/assent, they completed questionnaires and participated in a videotaped discussion of
diabetes stress (not included in these analyses). The entire visit took approximately 90
minutes, and they were compensated for their time ($20 each). Clinical information (e.g.,
A1C) was collected from the adolescents’ medical records.

Measures
Mothers completed a demographics questionnaire, which asked about race/ethnicity, marital
status, age and sex of child with T1D, mother’s relationship to the child (e.g., biological
mother, foster mother), and annual family income. Clinical information regarding the child’s
date of diagnosis and type of therapy (insulin pump vs. injections) was also provided by
mothers5).

Maternal Stress and Coping was measured with the Responses to Stress Questionnaire
(RSQ, 22). Mothers reported how often they experienced 10 items of diabetes-related stress
(e.g., taking care of diabetes, frequently reminding adolescent to take care of him/herself), to
yield a Total Stress Score (ranging from 0–30, higher scores indicate greater diabetes-related
stress). Mothers then completed 57 items asking how they respond to these stressors.
Confirmatory factor analyses (22, 23) support three separate coping factors on the RSQ:
primary control engagement coping (problem solving, emotional modulation, emotional
expression); secondary control engagement coping (positive thinking, cognitive
restructuring, acceptance, distraction); and disengagement coping (avoidance, denial,
wishful thinking). Internal consistency for the present study was .63 for total stress, .65
primary control coping, .65 for secondary control coping, and .65 for disengagement coping.
To control for response bias and individual differences in base rates of item endorsement,
proportion scores (i.e., type of coping in relation to total coping) were used for all analyses
(22).

Maternal Depressive symptoms were measured with the Center for Epidemiologic Studies
Depression Scale (CES-D, 24), a brief, self-report measure of depressive symptoms. A total
score is calculated from 20 items and ranges from 0–60. Higher scores indicate more
depressive symptoms, and a score of 16 suggests clinically significant symptoms. Mothers
in our study who scored 16 or higher were evaluated for depression by a licensed clinical
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psychologist, and referrals were made as needed. Internal consistency for the current sample
was .90.

Maternal symptoms of anxiety were measured with the State Trait Anxiety Inventory (STAI,
25). Mothers completed the 20-item State Anxiety scale, which asks about current
symptoms of anxiety. Scores range from 20–80, and higher scores indicate greater
symptoms of anxiety. Internal consistency for the current sample was .91.

Diabetes-related family conflict was measured with the Diabetes Responsibility and Conflict
Scale (DRC, 26). This measure includes a scale that asks about the degree of diabetes-
related conflict encountered by parent and child. Scores range from 15–75, and higher scores
reflect more parent-child conflict. Internal consistency for the current sample was .83 for the
mothers’ reports and .94 for adolescents’ reports. A composite score was created by
summing the z-scores of maternal and adolescent reports of conflict, similar to other studies
of diabetes-related family conflict (27).

Adolescents’ quality of life was measured with the Pediatric Quality of Life Inventory (28),
developed to evaluate quality of life in children with chronic health conditions. Following
recent recommendations (29), the 28 items of the Diabetes Module were summed to create a
total diabetes-specific quality of life score; higher scores reflect better quality of life.
Internal consistency for the current sample was 0.88.

Adolescent depressive symptoms were measured with the Child Depression Inventory (30).
The CDI consists of 21 items, with scores ranging from 0–42; higher scores indicate higher
current levels of depression. Scores ≥ 13 suggest clinical levels of depression, and
adolescents in the current study who scored at or above this cutoff were evaluated for
depression by a licensed clinical psychologist, with referrals made as needed. Internal
consistency for the current sample was .90.

Glycemic control was measured with glycosylated hemoglobin (A1C). The glycosylation of
the hemoglobin molecule provides objective criteria of metabolic control over the most
recent 8–12 weeks, and A1C is routinely measured quarterly in patients with T1D (31). An
A1C of <8% is considered acceptable control for school-age children and adolescents (32).
Analyses were performed using the Bayer Diagnostics DCA2000® machine, which provides
results in 6 minutes on a fingerstick blood sample (normal range = 4.2–6.3%). The reliability
of this method is high, and control checks are typically run every two weeks. A1C data was
collected from adolescents’ medical charts from the clinic visit closest to the completion of
questionnaire data.

Data Analyses
Descriptive analyses were conducted using ANOVA to test for demographic differences in
the use of the three categories of coping strategies (i.e., primary control coping, secondary
control coping, and disengagement coping). Bivariate correlations were conducted to
examine the associations among mothers’ diabetes-related stress and coping strategies and
maternal psychological distress (i.e., symptoms of anxiety and depression), adolescent
psychological adjustment (i.e., symptoms of depression, quality of life), diabetes-related
family conflict, and glycemic control. To test coping as a mediator of diabetes-related stress
and maternal psychological distress and family conflict, we conducted step-wise linear
regression analyses, controlling for maternal race/ethnicity and marital status. With a sample
of 118, we had power of .93 to detect an effect size of f2 = .10 or larger in multiple
regression analysis. Sobel tests (33) were used to assess whether the mediation effects, or
whether coping accounted for the relationship between the independent and dependent
variables, were significant. Given that our data are cross-sectional, these analyses do not
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indicate a causal relationship between variables, and thus, the proposed mediational effects
are considered exploratory.

Results
Maternal Psychological Distress

All of the mothers in our sample reported some diabetes-related stress on the RSQ; scores
ranged from 5–22, with a mean total stress score of 12.4 (± 3.4). Approximately 18% of the
mothers scored above the clinical cutoff for depression, with a mean score of 10.2 (± 8.3) on
the CES-D. Approximately 13% of the mothers scored above the clinical cutoff for anxiety,
with a mean score of 32.4 (± 9.3).

Demographic Differences in Coping
Analyses of variance were conducted to examine demographic differences in mothers’ use
of the. Significant racial/ethnic differences emerged in the use of disengagement coping;
mothers of color used significantly more disengagement coping strategies (mean = 14.1)
than White mothers (mean = 12.2), F(1, 107) = 6.32, p = .013. A similar effect was found
for marital status; single/divorced mothers used significantly more disengagement coping
strategies (mean = 14.1) than married/partnered mothers (mean = 12.1), F(1, 109) = 8.35, p
= .005. No demographic differences were found in the use of primary control or secondary
control engagement coping strategies, and maternal coping was not related to child gender,
maternal education, family income, or type of insulin therapy (pump vs. injection). Child
age and duration of diabetes were not significantly related to maternal coping or any of the
outcomes variables, so they were not included in further analyses.

Associations between Maternal Coping and Maternal and Adolescent Adjustment
Bivariate correlations indicate the associations among mothers’ diabetes-related stress and
coping, maternal psychological distress, diabetes-related family conflict, adolescent
adjustment, and glycemic control. As seen in Table 2, mothers’ reports of diabetes-related
stress were significantly associated with their symptoms of depression (r = .25) and anxiety
(r = .27, both p < .01), and family conflict (r = .30, p = .001) and secondary control coping
(r = −.43, p < .001). Further, mothers’ use of primary control coping strategies was related
to fewer symptoms of depression (r = −.32) and anxiety (r = −.51, both p < .001) and family
conflict (r = −.22, p = .024). Similarly, mothers’ use of secondary control coping strategies
was related to fewer symptoms of depression (r = −.37) and anxiety (r = −.39, both p < .001)
and family conflict (r = −.30, p = .001). On the other hand, disengagement coping was
related to greater symptoms of depression (r = .27) and anxiety (r = .30, both p < .005).

Contrary to our hypothesis, maternal coping was not significantly related to any adolescent
outcomes. However, maternal depressive symptoms were associated with poorer adolescent
quality of life (r = −.22, p = .023). In addition, family conflict was related to greater
depressive symptoms in adolescents (r = .20, p = .032) and, notably, to glycemic control (r
= .43, p < .001).

Tests of Coping as a Mediator
Given the significant correlation between diabetes-related stress and secondary control
coping, we conducted step-wise linear regression analyses to test coping as a mediator of
diabetes-related stress and maternal psychological distress. Demographic variables (maternal
race/ethnicity and marital status) were entered in the first step, total diabetes-related stress
(as reported by mothers on the RSQ) was entered in the second step, and secondary control
coping was entered in the third step. As seen in Table 3, the model predicting maternal
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depressive symptoms was significant, explaining 14% of the variance in depressive
symptoms. Mothers’ use of secondary control coping strategies partially mediated the
relationship between diabetes-related stress and depressive symptoms (see Figure 2). When
coping was added to the model, the beta value for maternal depressive symptoms decreased
from 0.20 to 0.04. In addition, the Sobel test for mediation (33) was significant (z = 2.88, p
= .004). Similarly, the model predicting maternal symptoms of anxiety was significant,
explaining 17% of the variance in symptoms. Secondary control coping also partially
mediated the relationship between diabetes-related stress and symptoms of anxiety (Figure
3), with the beta value for stress decreasing from 0.23 to 0.06; the Sobel test was also
significant (z = 2.83, p = .005).

Finally, we tested secondary control coping as a mediator of the relationship between
diabetes-related stress and family conflict. The model predicting family conflict was
significant, explaining 21% of the variance in conflict. Secondary control coping partially
mediated the relationship between diabetes-related stress and family conflict (see Figure 4),
with the beta value for stress decreasing from 0.25 to 0.14; the Sobel test was also
significant (z = 2.38, p = .017).

Discussion
The current study describes specific coping strategies reported by mothers of adolescents
with T1D. Mothers in our sample exhibited clinically significant levels of distress similar to
the levels found in other studies that have examined depression and anxiety in mothers of
children with T1D (4, 34). Mothers’ coping strategies were significantly associated with
maternal psychological distress and family conflict, but not with adolescent adjustment.
Further, mothers’ use of secondary control coping strategies, such as acceptance and
distraction, mediated the relationship between diabetes-related stress and psychological
distress, and the relationship between diabetes-related stress and family conflict.

The current study is one of the first to examine demographic differences in maternal coping
in this population. Mothers’ coping strategies were not related to maternal education, family
income, child sex, age, duration of diabetes, or therapy type. However, important differences
emerged in the use of disengagement coping related to race/ethnicity and marital status.
First, mothers of color reported using more disengagement coping strategies than White
mothers. This racial/ethnic difference may reflect cultural differences in coping. Evidence
suggests that Black and Latina women are more likely to have fatalistic attitudes toward
health problems (35), which may result in greater use of disengagement coping strategies,
such as avoidance or wishful thinking (36). Similarly, single/divorced mothers reported
using greater disengagement coping than married/partnered mothers. Single mothers may
not have the emotional resources or support needed to use more adaptive coping strategies
(11). These findings suggest that single and mothers and mothers of color may need extra
support in identifying and using adaptive coping strategies.

Further, results from the current study support that secondary control coping, or attempts to
adapt to the stressor, may mediate the relationship between diabetes-related stress and
maternal symptoms of depression and anxiety. Control-based models of coping (22) suggest
that the most adaptive coping strategies are the strategies matched to the individual’s level
of perceived control. Because the stress of T1D is largely uncontrollable for mothers of
adolescents, who may not be able to monitor diabetes management as closely during this
developmental period of increasing independence, the use of secondary control coping
strategies, such as acceptance and positive thinking, may be most adaptive. This finding is in
line with other studies showing that women coping with breast cancer, another
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uncontrollable stressor, had significantly fewer symptoms of anxiety and depression when
using secondary control coping strategies (37).

We did not find a direct connection between maternal coping and adolescents’ psychosocial
adjustment or glycemic control. This result is similar to a study of mothers of young
children with diabetes, in which mothers’ coping was not related to glycemic control (38).
Mothers’ coping may have an indirect effect on adolescents’ outcomes, however, through
factors such as maternal depressive symptoms and family conflict. Indeed, we found a
significant association between greater family conflict and poorer glycemic control in our
sample. We did not find a direct association between maternal and child distress found in
other studies (4, 39), perhaps because our sample was older (adolescents versus school-age
or younger children) and was in relatively good glycemic control. Still, by understanding
and improving mothers’ coping, we may have an indirect positive effect on adolescent
outcomes, by reducing mothers’ symptoms of depression and anxiety.

Limitations
The current study is limited by the cross-sectional design, which does not allow for true tests
of mediation (40); thus, the mediation analyses must be considered exploratory. Further, our
sample was in relatively good glycemic control, which may limit the generalizability of our
findings. Similarly, the families in our sample had fairly high socioeconomic status and
income, which may also affect generalizability. Additional economic stress may impact the
way that mothers cope with their adolescents’ diabetes (21). Further studies are needed to
replicate these findings in a more diverse sample.

Conclusions
While the current study confirms the need to support mothers who are coping with stress
related to caring for adolescents with T1D, more work is needed in this area. Maternal
coping resources and psychological functioning have been related to diabetes management
(18, 21), suggesting that future studies should examine maternal coping and psychological
distress in relation to measures of adherence. Longitudinal studies are also needed to tease
out the direction of effects between maternal stress and family conflict. Further, few
interventions have focused on relieving parental stress and depressive symptoms in this
population, and these interventions have typically targeted parents of young children. For
example, one intervention provided mothers of young children with social support from
peers, but it did not significantly improve maternal concern or worry (41). Another pilot
intervention for parents of young children with T1D successfully reduced pediatric parenting
stress, but it did not have an effect on parental symptoms of anxiety or depression (42).
What are still needed are interventions for at-risk mothers aimed at reducing symptoms of
depression and anxiety by teaching the most adaptive coping strategies.

Results highlight the need to identify and support effective coping strategies for mothers of
adolescents with T1D, which may help to reduce symptoms of depression and anxiety.
Specifically, secondary control engagement coping strategies, such as acceptance, positive
thinking, and distraction could be taught to mothers to improve their ability to manage
diabetes-related stress and reduce their symptoms of anxiety and depression. These results
further support the need to screen mothers who may be at increased risk for depression and
anxiety (6). By helping mothers to effectively manage diabetes-related stress, we may be
able to improve both maternal and adolescent outcomes.
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Figure 1.
A proposed model for the risk and protective factors related to maternal and adolescent
adjustment to chronic illness (adapted from the Transactional Stress and Coping Model,
Thompson & Gustafson, 1996).
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Figure 2.
Secondary Control Coping as a Mediator of Diabetes-Related Stress and Maternal
Depressive Symptoms. Standardized coefficients are presented for each step in this pathway.
The model controlled for maternal race/ethnicity and marital status.
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Figure 3.
Secondary Control Coping as a Mediator of Diabetes-Related Stress and Maternal
Symptoms of Anxiety. Standardized coefficients are presented for each step in this pathway.
The model controlled for maternal race/ethnicity and marital status.
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Figure 4.
Secondary Control Coping as a Mediator of Diabetes-Related Stress and Family Conflict.
Standardized coefficients are presented for each step in this pathway. The model controlled
for maternal race/ethnicity and marital status.
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Table 1

Demographic Characteristics of the Sample (n = 118)

Range Mean Standard Deviation

Mother Age 28–58 44.2 5.8

Child Age 10–16 12.8 2.0

Duration of Diabetes 0–14 4.9 3.6

A1C 5.4–12.9 7.6 1.1

Mother Education 4% < High School, 9% High School/GED, 18% Trade School, 40% College Graduate, 29% Advanced Degree

Marital Status 25% Single/Divorced, 75% Married/Partnered

Annual Family Income 9% < $40,000

51 % $40–80,000

66% > $80,000

Child Gender 46% female

Race/Ethnicity 78% White, 6% Black, 3% Asian, 2% Biracial, 11% Hispanic

Therapy Type 82% Injection, 18% Insulin Pump
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