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Abstract

Objective—This study examined a multivariate model of the relationship between caregiver
strain and adolescent diabetes illness outcomes in a sample of caregivers of adolescents in
chronically poor metabolic control (Hbay; = 8.0% at enrollment and for previous 12 months).
Caregiver mental health symptoms were hypothesized to mediate the relationship between
caregiver strain and adolescent illness management behavior and metabolic control. Caregivers’
perceptions of social support and their level of responsibility for diabetes care tasks were
hypothesized to be directly related to caregiver strain and indirectly to caregiver mental health
symptoms.

Method—One hundred forty-six caregiver-adolescent dyads completed baseline measures of
caregiver strain, responsibility for diabetes care, social support, mental health symptoms, and
illness management behavior. Adolescent metabolic control was also assessed.

Results—Findings from structural equation modeling suggested that caregiver strain was directly
and positively associated with caregiver mental health symptoms which mediated the relationship
to adolescent diabetes management behavior and metabolic control. Caregivers’ responsibility for
diabetes care tasks was directly related to caregiver strain and indirectly to caregiver mental
health, but caregiver perceptions of social support was not.

Conclusions—These findings suggest that caregiver strain is an important dimension of the
caregiving context of diabetes. Clinicians and researchers should consider how caregiving strain,
responsibility for illness management, and mental health symptoms might be impacting children’s
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diabetes care behavior and diabetes health when working with and designing interventions for
adolescents with diabetes.

Insulin-dependent diabetes (IDDM) is a chronic metabolic disorder that affects roughly 3.2
out of every 1,000 children under the age of eighteen in the United States and 5.6 of every
1,000 children age twelve to seventeen?. Effective diabetes management requires a complex
and demanding daily regimen of blood glucose monitoring, insulin administration, dietary
regulation, and regular exercise that requires daily motivation and self-control on the part of
the child? and support and guidance from the family3. Declines in diabetes management and
metabolic control during adolescence due to both biological*® and behavioral
mechanisms®7:8.9 are well documented. Addressing declines in illness management during
adolescence is critical due to the fact that illness management is strongly associated with
poor metabolic control1911.12 which, in turn, is predictive of poor metabolic control in
adulthood314.15 and is linked to negative consequences including the onset of diabetes
complications!® and increased health care costs!’.

Because the majority of diabetes care occurs in the home, the primary responsibility for
effective management falls on the family and places increased demands on caregivers318,
Caregiver strain is one of the many negative consequences of these increased caregiving
demands, however, the implications of such strain for children’s diabetes management has
not been examined. Often referred to as “burden of care” or “family impact”19, caregiver
strain differs from general psychological stress by referring to the specific “demands,
responsibilities, difficulties, and negative psychic consequences of caring for relatives with
special needs”20. Primarily studied in the caregivers of children with severe emotional
disturbance?0:21.22.23.24 caregiving strain has also been studied in several pediatric chronic
iliness populations including hemophilia®, Joubert syndrome26, cerebral palsy?’, Tourette’s
disorder?8:29, developmental disabilities393, traumatic brain injury32, and, recently,
diabetes33:34.35, These studies suggest that caregiver strain is also associated with child
age?4, caregiver age3, single- versus two-parent families2>, and family income?24:35,

Research examining the consequences of caregiver strain has focused nearly exclusively on
caregivers’ own outcomes, primarily the relationship between caregiver strain and caregiver
mental health symptoms. The findings from this literature are mixed. Several studies offer
only correlational support for the caregiver strain-mental health relationship26:29:32, Of those
testing directional relationships, some have found support for the hypothesis that mental
health symptoms predict strain2>:36 while others suggest that strain predicts mental
health27:37:38_ Brannan and Heflinger?? tested these two alternative models of caregiver
strain and mental health and found a significant relationship when caregiver strain was
hypothesized to predict caregiver mental health. In contrast, when caregiver mental health
was hypothesized to predict strain the relationship was nonsignificant. Therefore, in the
present study, we test a model consistent with these findings.

Caregiver stain has also been linked to several child-level variables including child mental
health37:3940 outpatient service utilization21:4142 and, most recently, metabolic control in
children with diabetes. Of the three studies that have examined caregiver strain and
metabolic control, two linked lower levels of caregiver strain to better metabolic control33:34
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while the third was unable to link strain and metabolic control®. All three examined
caregiving strain in primarily white (= 87%), two-parent (= 76%), middle-class families
caring for children with adequate metabolic control (8.4 < mean HbA4 < 8.8). This study
extends the literature by examining caregiver strain, adolescent illness management
behavior, and metabolic control in a sample of adolescents with poorly controlled diabetes, a
group where caregiver strain might be particularly high.

Few studies have examined factors that buffer caregiver strain. The stress prevention model
of social support suggests that social support tempers the impact of stressful events*3. For
caregivers of children with diabetes, social support may alleviate caregiver strain through
the provision of instrumental (i.e., assisting with specific caregiving tasks) and emotional
support. The social support-caregiver strain relationship has been empirically supported in
studies of caregivers of children with Tourette’s disorder?®, developmental disabilities3?,
and those at risk for ADHD*2 as well as in the broader caregiver strain literature38:44,

While social support may decrease caregiver strain, caregivers with greater responsibility for
daily diabetes care might experience higher levels of caregiving strain. For example, the
number of caregiving tasks was associated with strain in a study of caregivers of elderly
family members3°. No studies of pediatric caregivers have examined caregiver
responsibility and strain, but several have documented the problem of premature transfer of
responsibility from caregiver to adolescent*>46. One explanation for this phenomenon may
be that caregivers increase adolescents’ diabetes care responsibilities prematurely due to the
strain associated with being responsible for the child’s diabetes care. Thus, this study will
examine whether social support buffers strain while increased caregiver responsibility for
diabetes care potentiates strain.

The working hypotheses guiding this investigation were (1) caregiver strain is negatively
related to caregiver mental health symptoms and indirectly negatively related to adolescent
illness management behavior and, through illness management behavior, metabolic control,
(2) caregiver perceptions of social support are negatively related to caregiver strain directly
and caregiver mental health symptoms indirectly, (3) caregiver responsibility is positively
related to caregiver strain directly and caregiver mental health symptoms indirectly.
Covariates of study variables were examined based on associations previously identified in
literature; diabetes type was also included as a covariate to control for the differences in
disease type.

Method

Participants

Participants were 146 caregiver-adolescent dyads participating in a larger intervention trial
targeting diabetes illness management in adolescents with chronically poor metabolic
control. To be eligible for the study, adolescents had to be 1) between 10 and 17 years of
age, 2) diagnosed for at least one year with type 1 or 2 diabetes requiring insulin
management, 3) have a current and a mean HbA . during the year prior to study entry of
8.0% or higher, 4) have no known developmental delay or other chronic medical condition,
5) reside in a home-like setting, and 6) written and verbal English fluency. Five hundred
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thirteen families were screened for participation, of which 238 were ineligible and 36 could
not be contacted. Fifty-two of the remaining 239 refused to participate and 10 withdrew
prior to randomization resulting in a 26% refusal rate. One hundred forty-six adolescents
and their families comprised the final sample. Data for the present study were drawn from
the baseline data collection prior to randomization to treatment condition. The primary
caregiver of the child, defined by the family as the person who most often helps the child
with his/her diabetes care, completed the parent measures.

Adolescents were 14.2 (SD = 2.3) years old on average and just over half were female
(56.2%, n = 82). Three-quarters were African American (77.4%, n = 113), a fifth were
White (19.9%, n = 29), and the remaining 2.8% endorsed the bi-racial or other categories (n
= 4). The majority of adolescents had been diagnosed with type 1 diabetes (89.7%, n = 131)
and, at the time of study entry, adolescents had been living with diabetes for an average of
4.7 (SD = 3.0) years. Two-thirds were on intensive insulin regimens (injected insulin:
56.8%, n = 83; insulin infusion pump: 13.0%, n = 19) while a third were on a conventional
mixed injection regimen (26.7%, n = 39). The mean HbA level was 11.7% (SD = 2.5%).

Caregivers were 41.4 (SD = 7.9) years old on average. The majority were biological mothers
(84.9%, n = 124), 8.2% (n = 12) were biological fathers, and the remaining caregivers were
three adoptive mothers, three female legal guardians, three other female caregivers, and one
step-father. More than half of the caregivers were single parents (58.9%, n = 86). The
median family income was between $30,000 and $39,999 per year with families reporting
incomes from less than $10,000 to greater than $100,000 per year. Overall, the
demographics of the sample were representative of the diverse population served by the
clinic where subjects were recruited.

Families were recruited from a university-affiliated diabetes clinic in a children’s hospital
located in a large Midwestern city. The diabetes clinic staff approached eligible families
during routine diabetes clinic visits or during inpatient admissions. Interested families
signed releases of information that were relayed to the research staff. The diabetes clinic
staff mailed letters of introduction to all eligible families not able to be contacted in person.
Disinterested families could opt out while the research staff followed up with the remaining
families to assess their interest in participation. The research protocol was approved by the
university’s Human Investigations Committee as well as the hospital’s research review
board. All caregivers provided informed consent and adolescents informed assent. Data
collection occurred during an in-home visit by a trained research assistant. Participants
received $50 for completing the baseline assessment.

Caregiver Strain—The Caregiver Strain Questionnaire (CGSQ)20 assesses three
dimensions of caregiver strain. Objective strain (CGSQ-OBJ; 11 items) refers to the extent
to which caregivers perceive observable negative events for their family related to their
child’s illness such as disrupted family routines and loss of personal time. Subjective
internalized strain (CGSQ-INT; 6 items) is the degree of inwardly directed negative feelings
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such as worry, guilt, and feeling tired. Subjective externalized strain (CGSQ-EXT; 4 items)
captures the experience of negative feelings directed toward the child including anger,
resentment, or embarrassment. Caregivers consider the past six months using a five-point
Likert scale ranging from 1, not at all, to 5, very much a problem. Previous research has
confirmed the factor structure of the measure and the internal consistency of the scales,
objective = .92, internalized strain = .86, and externalized strain = .7420. In this study, the
internal consistency was 0.86 for objective strain, 0.79 for subjective internalized strain, and
0.57 for subjective externalized strain.

Caregiver Mental Health Symptoms—The Brief Symptom Inventory 18 (BSI-18)*7 is
an abbreviated measure of psychological status in persons over 18 years of age. The BSI 18
measures three primary symptom dimensions: somatization (BSI-SOM), depression (BSI-
DEP), and anxiety (BSI-ANX). Higher scores on the BSI 18 indicate more symptoms.
Internal consistency for the current sample was 0.81 for the somatization scale, 0.82 for
depression, and 0.72 for anxiety.

Social Support—The Diabetes Social Support Questionnaire-Parent (DSSQ-Parent) is an
investigator-developed measure of diabetes-specific social support adapted from the
Diabetes Social Support Questionnaire-Friends*8 that captures caregivers’ perceptions of
social support received from the person in their support network who supports them the
most with diabetes care. Items cover five areas of diabetes care: insulin administration (2
items), blood glucose testing (5 items), exercise (4 items), and emotional support (3 items).
Each item is presented using a two-part Likert scale format; the first part asks “How often
does your support person...” do each supportive behavior, 0, never, 1, lessthan two times a
month, 2, twice a month, 3, once a week, 4, several times a week, or 5, at least once a day.
The caregiver then rates the supportiveness of each behavior, “How supportive (helpful) is
this to you?”, with a 3-point Likert scale, 0, not at all, 1, somewhat, or 2, very. The
frequency of each behavior is multiplied by its supportiveness to calculate an individualized
item score*®. Mean individualized scores can range from 0 to 10 with higher scores
reflecting greater perceived support. In this study, Cronbach’s alpha was .91 indicating good
internal consistency. The DSSQ-Parent demonstrates some evidence of discriminant validity
as it correlated at a low level with youth ratings of family support (r = .24, p<.01) and
caregiver ratings of health care provider support (r = .18, p < .05)%0,

Caregiver Responsibility—The Diabetes Family Responsibility Questionnaire
(DFRQ)®! assesses responsibility for diabetes management behavior. Caregivers indicate
whether they are primarily responsible for 20 discrete diabetes care tasks, they share the
tasks with their child, or whether the child is primarily responsible. A caregiver
responsibility summary score is constructed by tallying the number of tasks for which
caregivers report primary responsibility®2. Scores ranged from 0 to 20 where higher scores
indicate greater caregiver responsibility. Cronbach’s alpha was .81.

IlIness Management—Two self-report and one objective measure of illness management

were collected to capture the multifaceted nature of this behavior®3. The Diabetes
Management Scale (DMS)>* measures a broad range of diabetes management behaviors,
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including insulin management, dietary management, blood glucose monitoring, and
symptom response. Adolescents (DMS-A) rated their own diabetes management behavior
and caregivers (DMS-CG) completed a parallel form assessing their child’s behavior. The
original DMS was developed before the widespread use of intensive insulin regimens and,
hence, a subset of items are not appropriate for adolescents on intensive insulin regimens
(71.6%, n = 101). Therefore, adolescents (and their caregivers) prescribed traditional mixed
injection regimens responded to 18 questions and those on intensive insulin regimens
responded to 10 items. Regardless of insulin regimen, respondents indicate “What percent of
the time do you/your child (e.g., take your/his/her insulin)” using a 0-100% scale. The mean
of all items is calculated to derive an overall diabetes management summary score. The
original instrument demonstrated adequate reliability and validity®>°6. Internal consistency
in the current sample was 0.60 for adolescents on traditional insulin regimens, 0.63 for
adolescents on intensive insulin, 0.81 for caregiver reports of adolescents on traditional
insulin regimens, and 0.71 for caregiver reports of adolescents on intensive insulin. An
objective measure of illness management was the frequency of blood glucose monitoring
(BGM). Glucose meter data were downloaded and an average daily testing frequency was
calculated for the fourteen-day period immediately preceding data collection. Blood glucose
monitoring is the behavior most closely linked to metabolic control in pediatric
populations®”’.

Metabolic Control—Metabolic control was assessed using hemoglobin Aj (HbA1c), an
indirect and retrospective measure of average blood glucose over the previous two to three
months. Values were obtained using the FDA-approved Accubase A; test kit>8. The test
uses a capillary tube blood collection method instead of venipuncture making it appropriate
for home-based data collection by non-phlebotomists. The blood sample is analyzed using
high performance liquid chromatography (HPLC). HbA . obtained by the Accubase test is
comparable to HbA . obtained from venous whole blood as established in several studies,
including a pediatric sample, r = .98758,

Statistical Analyses

Questionnaire-level data were missing on only one measure, blood glucose monitoring
(2.8%, n = 4). These data were estimated using full-information maximum likelihood
estimation in Amos, 19.0%9, the statistical software package used to implement the
multivariate analyses. All descriptive and bivariate analyses were conducted with SPSS
Statistics®0.

The study hypotheses were tested using structural equation modeling (SEM) which permits
the simultaneous examination of multiple relationships in a single analytical model. SEM
was implemented with Amos 19.0°9 using a one-step modeling procedure®®. The following
benchmarks were used to evaluate the SEM model62:63.64: that the likelihood ratio X2 test of
model fit was nonsignificant, the ratio of the X2 to df < 2, the comparative fit index (CFI)
was > .95, and the root mean square error of approximation (RMSEA) was < .08. The
adequacy of the measurement model was then assessed by evaluating the factor loadings of
each observed indicator variable on its latent construct. Factor loadings were determined
adequate if they were at least .30 and statistically significant. Finally, the standardized
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parameter estimates of the structural model were assessed. The alpha level was set at .05 for
all analyses.

Results

Descriptive and Bivariate Statistics

Table 1 presents the results of the descriptive and bivariate statistics. Higher levels of
caregiver strain were related to greater caregiver mental health symptoms across both
measures’ subscales with one exception; externalized strain was unrelated to symptoms of
anxiety. Greater caregiver strain (objective, r = —.282, p < .001; internalized, r = -.342, p <.
001; externalized, r = -.302, p < .001) was related to poorer caregiver-reported illness
management behavior; greater objective (r = —.185, p <.05) and internalized strain (r = —.
281, p <.001) were related to poorer adolescent-reported illness management behavior, and
greater internalized strain was related to a lower frequency of blood glucose monitoring (r =
-.213, p<.05). Caregiver strain was unrelated to metabolic control. Greater objective (r =.
218, p<.01) and internalized subjective caregiver strain (r = .226, p < .01) was related to
greater caregiver responsibility for diabetes care tasks. Greater internalized (r = -.217,p<.
01) and externalized subjective caregiver strain (r = —.189, p < .05) was associated with
lower levels of support.

Associations among potential covariates known to be associated with study variables were
also assessed; these results are presented in Table 1. Type 2 diabetes (dummy coded where 0
=Type 1, 1 = Type 2) was related to greater externalized caregiver strain (rpp = .186, p <.
05) and lower levels of blood glucose monitoring (rpp = —.305, p <.001). Older adolescent
age was related to less caregiver responsibility (r = —.255, p <.01), less caregiver social
support (r = —.210, p < .05), greater externalized caregiver strain (r =.171, p <.05), poorer
illness management behavior across all three measures (adolescent-report, r = —.268, p < .01;
caregiver report, r = —.341, p < .001; blood glucose monitoring, r = —.403, p < .001), and
poorer metabolic control (r =.296, p < .001). Caregiver age was unrelated to study variables
at the bivariate level, but caregiver African American race (dummy coded where 0 = African
American, 1 = Other races) was significantly related to lower levels of anxiety symptoms
(rpb = -180, p < .05), lower levels of blood glucose monitoring (rpp = .292, p<.001), and
poorer metabolic control (rp, = =.309, p < .001). Single parenting caregivers were more
likely to have lower social support (rp, = .163, p < .05), higher levels of somatic (rpy = -
193, p < .05) and depression symptoms (rp, = —.187, p < .05), and teens who reported poorer
iliness management (ryp = .226, p < .01). Lower family income was associated with
increased caregiver somatic symptoms (rpp = —.177, p < .05), lower levels of blood glucose
monitoring (rpp = .266, p < .01), and poorer metabolic control (rpp = =257, p<.01).

Structural Equation Modeling

A structural equation model with three latent constructs (caregiver strain, caregiver mental
health symptoms, and illness management behavior), each comprised of three indicators,
was fit to the variance/covariance matrix using a maximum likelihood solution to model
relationships between variables. The model had two exogenous variables (caregiver
responsibility and social support) predicting four endogeneous variables (caregiver strain —
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caregiver mental health symptoms — illness management behavior — and metabolic
control). Four covariates (diabetes type, adolescent age, caregiver marital status, and family
income) were added to the model based on the empirical literature and the results of the
bivariate analyses in Table 1.

This model demonstrated adequate fit [X2(86, N = 146) = 126.485, p = .003; CFI = 0.919;
RMSEA = 0.057] but there were several nonsignificant covariate pathways. Caregiver
marital status and family income were not significantly related to any study variable in the
model and, hence, were removed. The following nonsignificant covariances were also
eliminated: adolescent age and caregiver strain, diabetes type and caregiver strain, and
adolescent age and HbA . The model was retested and the fit of the revised model was
adequate [X2(71, N = 146) = 114.740, p = .001; CFI = 0.909; RMSEA = 0.065]. Indicator
factor loadings for all three latent constructs were all at least .3 and statistically significant.
Figure 1 presents these results.

Counter to study hypotheses, social support was not significantly related to caregiver strain.
All other hypothesized pathways were significant. Sobel’s test of indirect effects provided
further support for the study hypotheses. Caregiver strain mediated the relationship between
caregiver responsibility for illness management and caregiver mental health symptoms
(2.284, p < .012). Caregiver mental health symptoms mediated the relationship between
caregiver strain and adolescent illness management behavior (-2.944, p < .002). Adolescent
illness management behavior mediated the relationship between caregiver mental health
symptoms and HbA1; (2.904, p < .002). The final model explained 39% of the variance in
caregiver mental health symptoms, 7% of the variance in illness management, and 24% of
the variance in adolescent metabolic control.

Discussion

Research on the strain caregivers experience while caring for a chronically ill child has
focused primarily on caregivers’ own health outcomes. Two of the three studies that have
examined caregiver strain among the caregivers of children with diabetes have linked
caregiver strain to children’s metabolic control33:34; however, all three studies targeted
primarily white, two-parent, middle-class families caring for a child with diabetes in average
metabolic control. Hence, this study is the first to link caregiver strain to adolescents’
diabetes management behavior in a sample of ethnically diverse, single parent, low income
families caring for a child with poorly controlled diabetes.

The findings from the multivariate analyses partially supported the study hypotheses. First,
caregiver strain was directly and positively associated with caregiver mental health
symptoms. This is a strong and consistent finding in the caregiver strain
literature2:26.27,29,32,36,37.38 ' Caregiver mental health symptoms mediated the relationship
between caregiver strain and adolescent diabetes management behavior, which, in turn, was
associated with adolescent metabolic control.

Two correlates of caregiver strain were hypothesized: caregiver responsibility for diabetes
management tasks and social support provided to the caregiver. As the number of diabetes

J Dev Behav Pediatr. Author manuscript; available in PMC 2015 May 27.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Carcone et al.

Page 9

management tasks caregivers were responsible for increased, so did their reports of
caregiver strain. This finding is consistent with at least one study of caregiver strain in the
adult literature3® and represents the first in the pediatric literature to directly associate
caregiver responsibility for chronic illness tasks to caregiver strain. The strain caregivers
experience when they are primarily responsible for their children’s diabetes care tasks might
lead them to transfer care tasks to their adolescents before the adolescents are fully ready
and capable of accepting responsibility for their diabetes care, especially among caregivers
of children with a history of chronic poor illness management behavior. However, further
research is needed to understand how responsibility for diabetes care tasks impacts caregiver
strain.

Counter to the hypotheses and despite a bivariate relationship, social support was unrelated
to caregiver strain in the multivariate model. This finding is inconsistent with previously
published research that has linked social support and caregiver strain in both the
pediatric28:31 and adult literature3844, This finding might be partly explained by the study
sample. The caregivers in this study were largely low income, single parents of adolescents
with chronically, poorly controlled diabetes targeted for treatment intervention. Caregivers
reported a low level of social support on average (M = 3.46, SD = 3.14, out of a possible
range of 0 — 10) and one-third reported no support for their child’s diabetes care®0. Low
levels of social support may be more common among caregivers of children with poor
diabetes control; hence, a more diverse sample of caregivers reporting a greater range of
social support is needed to examine the relationship between social support and caregiver
strain among caregivers of adolescents with diabetes. It may also be that the type of social
support is important. This study examined diabetes-specific instrumental social support
primarily; only three items assessed emotional support. Thompson and colleagues** found
social support in the form of social participation, i.e., engaging in fun and recreational social
activities, was more strongly related to caregiver strain than instrumental, such as material
aid or physical assistance, or emotional support among caregivers of the elderly.
Alternatively, non-supportive behaviors (e.g., behaviors that are actively detrimental to the
child’s care) might be more important than supportive behaviors in the context of caregiver
strain. In a study of caregivers of children with a number of chronic illnesses, caregivers
reported non-supportive behaviors from extended family members to be a significant source
of distress that often outweighs any positive benefit of support behavior from the same or
other family members®>. Further research is needed to examine the impact of both
supportive and non-supportive behaviors on caregiver strain and diabetes outcomes.

Despite a bivariate association with study variables marital status and family income were
unrelated in the multivariate model. Similarly, adolescent age was unrelated to caregiver
strain and metabolic control but remained significantly associated with adolescent illness
management behavior. These findings are counter to previous research suggesting that
single-parenting caregivers®® and lower income families®’ are more vulnerable to parenting
stresses including caregiver strain3® than their two-parenting, higher income counterparts.
However, it also provides increased confidence in the study findings by suggesting that
caregivers with greater responsibility for diabetes care tasks experience higher levels of
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caregiver strain regardless of whether it is from a spouse residing in the home or from other
sources such as extended family members or friends.

Study limitations include the nature, size, and representativeness of the sample. Participants
in this study were 146 caregiver-adolescent (between 10 and 17 years) dyads recruited for an
intervention study to treat poorly controlled diabetes. Although parenting a child with very
poor diabetes control could potentially increase caregivers’ diabetes-related strain, the
caregivers in this study reported strain at levels consistent with those reported in previous
studies of caregivers of children with diabetes in average control33:34:40, Nonetheless, this
sample size is relatively small for testing a structural model with three latent constructs.
Replication of the results with larger, more diverse samples is needed in order to confidently
generalize the findings to the broader population of caregivers of adolescents with diabetes.

This study is also limited by the use of cross-sectional data that preclude making causal
inferences. Although the model of caregiver strain developed in this study was derived from
the empirical caregiver strain literature??, alternative models of the relationships among
study variables are plausible. For example, future studies could test alternative models in
which caregiver mental health symptoms predict caregiver strain. Researchers could also
consider testing models where the relationship between caregiver strain and adolescent
diabetes outcomes, both illness management behavior and metabolic control, are partially
mediated. However, disentangling the complex relationship between these variables requires
prospective longitudinal research designs with an adequately sized sample.

Despite these limitations, this research informs our understanding of the caregiving context
of diabetes. This study suggests that greater illness management responsibility is linked to
greater caregiving strain, and though caregiver strain, greater mental health symptoms
among caregivers of adolescents with diabetes. Understanding these linkages provides
clinicians and researchers with critical intervention points. The strain and distress associated
with having primary responsibility for diabetes care tasks might be one reason underlying
the premature transfer of responsibility from caregiver to adolescents so often noted.
Clinicians working with adolescents with diabetes should be cognizant of this relationship
and assist caregivers in identifying strategies to ensure that diabetes care tasks are completed
that also minimize the strain and distress caregivers may experience as a consequence of
bearing this responsibility. Future research examining these relationships with research
designs that enable the formal testing of causal relationships would advance the field as well
as improve the quality of life of both caregivers and children living with chronic illness.
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Figure 1.
Final model of caregiver responsibility, social support, strain, and mental health symptoms

on adolescents’ illness management behavior and health status (standardized regression
weights). Model fit indices: X2(71, N = 146) = 114.740, p = .001; CFI = 0.909; RMSEA =
0.065. Note: DFRQ = Diabetes Family Responsibility Questionnaire; DSSQ-Parent =
Diabetes Social Support Questionnaire-Parent; CGSQ = Caregiver Strain Questionnaire:
OBJ = Objective Strain Scale, INT = Internalized Strain Scale, EXT = Externalized Strain
Scale; BSI = Brief Symptom Inventory: SOM = Somatization Scale, DEP = Depression
Scale, ANX = Anxiety Scale; DMS = Diabetes Management Scale: A = Adolescent-Report,
CG = Caregiver-Report; BGM = Blood Glucose Monitoring; HbAlc = Metabolic control
*p<.05, **p<.01, ***p<.001
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