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Context As type 1 diabetes mellitus (T1DM) is predominantly diagnosed during 
childhood, the responsibilities of T1DM management often fall to carers. Caring for a 
child with a chronic illness brings with it additional responsibilities and burdens.
Aims This study employed Thompson’s Transactional Stress and Coping model 
(TTSCM) to explore psychological adjustment of carers of children with T1DM.
Design/Methods This cross-sectional correlational study included a sample of 93 
carers of children with T1DM. Via an online questionnaire, carers were administered 
measures of cognitive processes (illness and general stress appraisal and self-efficacy), 
methods of coping, and family functioning. Illness information from clinical records 
was also collected.
Results Three distinct coping styles emerged. These were labeled proactive, avoid-
ant, and reframing/reflecting coping. Canonical correlations revealed that the TTSCM 
accounted for 44% of the variance in carer adjustment, with both illness and general 
stress appraisal, and avoidant coping making the largest contributions.
Conclusions Findings supported the utility of TTSCM in this population, and that stress 
appraisal and copings strategies should be the focal points for psychological intervention 
when working toward positive psychological adjustment in this patient group.
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Introduction
Prevalence of type 1 diabetes mellitus (T1DM) in Australia 
continues to rise at a rate of 3.2% each year, making it the 
fastest growing chronic illness among Australian children.1 
Similar trends have also been reported worldwide.2 Given the 
serious and potentially life-threatening immediate and long-
term complications associated with extreme blood sugar 
concentration levels, it is critical that individuals with T1DM 
maintain blood sugar levels within a safe range.1

As T1DM is most commonly diagnosed throughout child-
hood and adolescence,3 self-management of the condition 
during this developmental stage brings with it potential risk, 
as young people may have less competence in recognizing 
and treating symptoms, as well as limited forethought to the 
longer term medical implications of mismanagement.4 As a 
result, management responsibilities often fall to carers, typ-
ically mothers.5,6

Caring for a child with T1DM has been described as an 
overwhelming experience.7 Not only do carers have to adjust 
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to their child’s diagnosis, they are thrown into a state of con-
stant vigilance required to maintain healthy blood glucose 
levels.7–9

It is important to acknowledge that carer adjustment to 
childhood chronic illness is variable and multidimensional. 
While some carers are vulnerable to psychological distress,10 
others demonstrate resilience, and are able to function 
 effectively.11,12 Several studies have highlighted the positive 
intrapersonal and relational aspects associated with caring 
responsibilities.13,14 Theoretical models have been developed 
in response to this variability, to better understand carer 
psychological adjustment to childhood chronic illness. This 
theoretical understanding carries with it important clinical 
utility, as targeted intervention programs can be developed 
via identifying contributors to both negative and positive 
adjustment.

Thompson’s Transactional Stress and Coping Model 
(TTSCM)15 explores psychosocial contributors to parent and 
child psychological adjustment to childhood illness. In devel-
oping the model, each factor within adaptational process was 
included if (1) it was empirically demonstrated to reduce dis-
tress, and was therefore (2) considered to be a relevant and 
tangible target for clinical intervention. The model is detailed 
in ►Fig. 1.

The TTSCM has been applied to carers across a range of 
pediatric conditions with reported amounts of variance in 
carer adjustment explained by the model ranging from 30 to 
55%. Furthermore, the psychosocial factors of the  adaptational 
process (cognitive processes, methods of  coping, and family 
functioning) have consistently been reported to contribute 
the most to carer adjustment, with illness and  demographic 
parameters accounting for little variance.15-20

Of the psychosocial factors included in the TTSCM, cog-
nitive processes have received most attention within the 
T1DM carer population. Both general stress associated with 
everyday tasks and illness specific stress have been found 
to be associated with increased depression and decreased 
life satisfaction among carers of children with T1DM.21-25 
Increased stress appraisal was also found to be associated 
with post-traumatic stress disorder in mothers of children 

newly diagnosed with T1DM.26 Streisand et al27 also found 
that parents’ efficacy, or confidence in their ability to  execute 
aspects of their child’s diabetes management, was signifi-
cantly related to parenting stress, with lower  self-efficacy 
associated with more frequent stress.

While studies have explored the various coping strate-
gies utilized by carers of children with T1DM, little associ-
ation has been made between these strategies and carer 
adjustment.28–30 Streisand et al,25 and Jaser et al31 found that 
carer’s subjective perception of coping was related to carer 
depression and anxiety, with poorer perceptions related to 
increased psychopathology. In addition, Mellin et al,29 dis-
cussed strategies used to mediate T1DM stress, including 
cognitive resturcturing, being proactive with T1DM man-
agement, and lifestyle changes (e.g., reducing to part-time 
work); however, the relationship between these strategies 
was more qualitatively discussed, rather than empirically 
analyzed. A recent study by Jaser et al32 reported that among 
mothers of adolescents with T1DM, disengagement coping 
strategies were associated with increased symptoms of anx-
iety and depression, while active coping strategies such as 
problem solving and acceptance were associated with fewer 
symptoms. The importance of coping strategies in relation 
to carer distress has been found in other carer populations 
including cystic fibrosis33 and chronic physical conditions,34 
highlighting the need for further investigation in T1DM carer 
populations.

Research on family functioning has typically been conduct-
ed in the context of the adjustment of the child with T1DM.35,36 
Smaldone and Ritholz37 found partner collaboration and 
shared responsibility in T1DM management were important in 
building confidence and resilience. Though this focuses on the 
carer-carer dyad, findings may be generalized to social support 
within the family context as a whole. Moreira et al38 report-
ed increased family functioning to have a mediating effect 
on carer distress, with carers who reported increased family 
cohesion more positively appraising the impact of T1DM on 
their family. This perceived impact consequently related to 
increased quality of life and decreased depression, anxiety, 
and stress.

Fig. 1 Thompson’s transactional stress and coping model. Adapted from Thompson et al.15 SES, socioeconomic status.
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To the authors’ knowledge, this is the first research study 
to employ TTSCM to explore psychological adjustment in car-
ers of children with T1DM. The aim was to provide evidence 
for the utility of this model within this particular carer pop-
ulation, by exploring factors that contribute to psychological 
well-being of carers of children with T1DM. Given the effica-
cy, this model has in delineating carer adjustment in other 
illness populations; it is intended that current findings be 
compared with existing research to highlight any communal-
ities or differences of T1DM carer experience.

With sample size constraints and participant convenience 
(i.e., reducing participant burden via minimizing number 
of measures) in mind, locus of control was not formally 
assessed; however, previous research has suggested that the 
BriefCOPE (utilized in the current study) captures elements 
of locus of control.39 For example, external locus of control 
was found to be related to passive coping strategies including 
behavioral disengagement, emotional support, and self-dis-
traction, while internal locus of control was related to active 
coping, including planning and positive reframing.39 This 
decision was also supported by previous research that has 
consistently reported locus of control to contribute little to 
carer adjustment in chronic illness carer populations.15,16,18–20

Based on previous research, it was hypothesized that 
TTSCM would account for a significant amount of variance in 
T1DM carer adjustment, with psycho-social factors account-
ing for greater variance in carer adjustment than illness-re-
lated factors.

Methods
Participants
The sample consisted of 93 carers of children who were 
attending pediatric diabetes outpatient clinics based across 
two tertiary metropolitan hospitals and one outer suburban 
hospital. Participants comprised the sample of a doctoral 
research study exploring prevalence and predictors of psy-
chological well-being of carers of children with T1DM.

Participants qualified for inclusion if their child had 
received a diagnosis of T1DM at least 12 months prior to 
recruitment time. This timeframe was based on research 
conducted by Northam et al40 who deemed this the mini-
mum time to allow for psychological adjustment to a diabe-
tes diagnosis. English proficiency and access to a computer 
and Internet connection to complete the online survey were 
further inclusion criteria.

Procedure
Potential participants were identified by medical staff, and 
approached by members of the research team during their 
child’s appointment, who explained the study aims and proce-
dures. Medical staff also promoted the study during their con-
sultations. Given the nature of recruitment, a final response 
rate could not be calculated. Those who declined to participate 
were not recorded by clinicians and not contacted. Willing par-
ticipants were emailed a link to an online questionnaire, for 
which informed consent was required before gaining access.

Materials
Illness variables. With carer permission, glycosylated hemo-
globin A1c (HbA1c) levels over previous 12 months were col-
lected. The HbA1c is recorded at every clinic visit, which is 
typically scheduled for approximately once every 3 months. 
A 12-month HbA1c mean was used as a clinical indicator of 
the child’s metabolic control and measure of T1DM manage-
ment. Date of T1DM diagnosis and mode of insulin adminis-
tration were also collected.

Cognitive appraisal. As indicated in ►Fig.  1, this domain 
consists of two key variables, each with two subvariables. 
Illness-related stress appraisal was measured via the Pediat-
ric Inventory for Parents (PIP).41 The PIP consists of 42 items 
that are categorized into four subscales including commu-
nication (e.g., speaking with doctor), emotional functioning 
(e.g., learning upsetting news), medical care (e.g., helping my 
child with medical procedures), and role function (trying to 
attend the needs of other family members). Participants were 
required to indicate the level of difficulty of disease-related 
parenting stressors experienced on a 5-point Likert scale 
ranging from not at all to extremely. A total difficulty score 
was calculated to represent illness-related parenting stress. 
For the current study, the Cronbach’s α coefficient for diffi-
culty subscale was α = 0.95.

Typical everyday parenting hassles were measured via the 
Parenting Stress Index Short Form 4th edition (PSI-4-SF).42 
The PSI-4-SF is a 36-item self-report questionnaire that mea-
sures stress within the parent–child system. Carers report-
ed the degree to which they agreed with each item (e.g., You 
feel trapped by your responsibilities as a parent) on a 4-point 
Likert scale ranging from strongly disagree to strongly agree. A 
total stress score was then derived, with higher scores indicat-
ing higher parental stress. Strong reliability was also reported 
with a Cronbach’s α coefficients in this study, with α = 0.94.

Self-efficacy was selected to represent the  expectancy 
 variable. Participants indicated their self-efficacy on a 
10-point Likert scale ranging from I don’t believe I can 
adequately care and manage my child’s type 1 diabetes to  
I  strongly believe I can adequately care and manage my child’s 
type 1 diabetes.

Methods of coping. Carer coping was measured using the 
BriefCOPE, a 28-item self-report questionnaire that assesses 
14 conceptually distinct modes of coping, representing both 
potentially positive and negative coping strategies.43 These 
are active coping, self-distraction, denial, substance use, 
use of emotional support, behavioral disengagement, emo-
tion-focused coping, use of instrumental support, venting, 
positive reframing, planning, humor, acceptance, religion, 
and self-blame. Participants were requested to think of a giv-
en situation involving their child that was perceived as par-
ticularly distressing, and to indicate for each item their level 
of engagement of a particular coping statement. Responses 
were recorded on a 4-point Likert scale ranging from I hav-
en’t been doing this at all to I’ve been doing this a lot, with 
higher scores indicating a higher level of engagement. The 
 Cronbach’s α coefficients for each scale in this study ranged 
from α = 0.30 to α = 0.93.
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Family functioning. The family assessment device (FAD) is a 
60-item self-report questionnaire that measures family func-
tioning.44 The FAD consists of a “General Functioning” scale, as 
well as six specific dimensions taken from the McMaster Model 
of Family Functioning. Responses for each item were recorded 
on a 4-point Likert scale ranging from strongly agree to strongly 
disagree. In the current study, the general functioning score was 
utilized to represent overall family functioning. Higher scores 
indicated poorer perception of the family’s overall functioning. 
For the current study, the Cronbach’s α coefficient for the Gen-
eral Functioning subscale was α = 0.90.

Carer adjustment outcome. The 21-item Depression, 
 Anxiety and Stress Scale (DASS21)45 was used to measure 

carer adjustment. The DASS21 consists of three 7-item 
scales, which measure common depression, anxiety, and 
 stress-related symptoms, as they have occurred over the 
previous week.  Participants were required to indicate the 
severity of each item on a 4-point Likert scale ranging from 
did not apply to me at all over the last week to applied to 
me very much or most of the week. Each response is associ-
ated with a score ranging from 0 to 3, from which a scale 
score (ranging from 0 to 21) was taken, with higher scores 
indicating a higher severity of symptoms. The Cronbach’s 
α coefficients for the current  sample were depression α = 
0.88,  anxiety α = 0.83, and stress α = 0.88.

Table 1 Sociodemographic data of carers

Carers of children with T1DM
(N = 93)

Gender

 Male 16

 Female 77

Relationship status

 Single 5

 Defacto/Living with partner 12

 Married 71

 Separated/divorced 5

Household incomea

 Less than 60,000 19

 60,001–100,000 36

 More than 100,000 38

Educational background

 Year 10 or less 6

 Secondary/TAFE 40

 Tertiary 47

Place of birth

 Australia 71

 Great Britain 6

 Malaysia 3

 Other 13b

Age of carer (mean/standard deviation in years) 42.92 (6.28)

Number of children under care (mean) 2.64

Age of children under care (mean/standard deviation in years) 10.78 (3.24)

Gender of child

 Male 45

 Female 49

Abbreviations: T1DM, type 1 diabetes mellitus; TAFE, Technical and Further Education.
Note: Four carers had multiple children diagnosed with T1DM, gender for each of these children, and mean age of siblings were included in calcu-
lations. Four couples completed the survey independently child gender and age of each couple were recorded only once.
aIncome measured in Australian dollars.
bRemainder responses consisted of single responses from Canada, China, Colombia, Croatia, Germany, Greece, India, Indonesia, New Zealand, 
South Africa, Switzerland, United States of America, and Zimbabwe.
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Results
The demographic data of the participants are presented in 
►Table 1.

The sample predominantly comprised of educated, mid-
dle to upper socioeconomic status (SES), married, and Aus-
tralian females. Analysis of DASS21 data revealed that 28, 19, 
and 30% of the sample scored above the normal cut-off score 
for depression, anxiety, and stress subscales, respectively.

Medical data indicated that the average duration of 
T1DM diagnosis was 51.72 months (standard deviation 
= 38.23 months). Insulin was administered via continuous 
subcutaneous insulin infusion (CSII) pump for 29% of children 
with T1DM. The CSII pump releases low-dose insulin in reg-
ular administrations throughout the day. The remainder of 
the sample received twice daily injections (30%), and multi-
ple daily injections (40%) as modes of insulin administration.

The mean 12-month HbA1c level was 8.46% (as measured 
in Diabetes Control and Complications Trial units), which also 
can be reported as 69 mmol/mol (as measured in Interna-
tional Federation of Clinical Chemistry units). For the four 
carers who had multiple children diagnosed with T1DM, 
 sibling mean HbA1c levels were included in analysis. Four 
couples completed the survey independently; their child 
HbA1c was recorded only once. With reference to glycemic 
control guidelines stipulated by the International Society 
for Pediatric and Adolescent Diabetes,46 18% of children had 
HbA1c levels within the optimal range (below 7.5 DCCT%), 
53% of children had HbA1c levels within the suboptimal range  
(7.5–9 DCCT%), and 29% of children had HbA1c levels within 
the high-risk range (above 9 DCCT%).

Information on those who declined participation was not 
collected; however, to gauge representativeness of T1DM 
sample, illness and management data were compared with 
clinic data sourced from the two metropolitan outpatient 
clinics. These clinical data revealed that the 257 patients 
(aged 16 or under, with T1DM diagnosis for minimum  
12 months) attending clinics taken at the time of recruit-
ment, had a mean HbA1c level of 8.58%. In addition, 35% were 
receiving multiple daily injections, 24% were receiving twice 
daily injections, and 41% were utilizing CSII pump.

Factor Structure of Coping Strategies
The BriefCOPE underwent preliminary analysis to identify 
component structure to reduce the number of independent 
variables entered in subsequent analysis. A principal com-
ponents analysis (PCA) was conducted using a wider sample 
of 177 carers collected as part of the doctoral research, 93 
of which were the participants of the current study, and the 
remainder a comparison sample, to assess how a carer pop-
ulation perceived items of the BriefCOPE. The factorability 
of the BriefCOPE43 variables within this larger sample was 
assessed using the Kaiser-Meyer-Olkin measure of sampling 
adequacy (KMO = 0.78), indicating appropriate sampling 
adequacy (values of ≥ 0.6 are required for factor analysis47).

The factor structure of the BriefCOPE43 was identified by 
replicating Carver’s PCA, with oblique rotation on the 28 

items. Seven generated components had eigenvalues greater 
than one; however, the scree plot, used to identify the point 
at which the amount of variance accounted for by each addi-
tional factor is relatively low, indicated a three-point solu-
tion below the elbow. Moreover, these three components 
accounted for 47.6% of the total variance, and included all 
14 of Carver’s subscales. A forced three component PCA 
was subsequently performed. The clusters of item state-
ments making up each of the three components underwent 
objective qualitative examination by three independent 
observers to produce descriptive labels for each of the com-
ponents. Two complex items (i.e., items with component 
loading coefficients of above 0.40 on more than one factor), 
from the instrumental support and self-blame subscales 
were removed as per recommended protocol by Tabach-
nick and Fidell.47 Component one, containing 10 items, was 
labeled proactive coping. Component two, also containing 
10 items, was labeled avoidant coping. A third component 
containing five items was labeled reframing and reflecting 
coping. All three components produced adequate reliability, 
with  Cronbach’s α coefficients for component one α = 0.85, 
component two α =0.82, and component three α = 0.71. 
The component loading coefficients for the three derived 
 components are shown in ►Table 2. A score for each of the 
coping components was then calculated by summing the 
scores for each subscale contributing to the component, for 
use in canonical correlation analysis.

Canonical Correlation
Canonical correlation measures the strength of the relation-
ship between sets of independent and dependent variables 
known as variates. In addition, it also measures strength of 
relationship each independent variable (which contributes to 
the independent variate) has with the dependent variate.48 
In the current study, the independent variate was illness and 
psychosocial factors of the TTCM and was made up of the fol-
lowing independent variables: duration of T1DM diagnosis, 
HbA1c levels, illness and general parenting stress appraisal, 
illness self-efficacy, coping strategies, and family functioning. 
The dependent variate was carer psychological adjustment, 
and included the following dependent variables: depression, 
anxiety, and stress.

To improve linearity of the relationship between variables 
and normality of their distributions, transformations were 
applied to illness-related stress appraisal, proactive coping, 
and reframing/reflecting coping scores. Seventeen univar-
iate outliers were found among three of the independent 
variables, and the three dependent variables. To reduce the 
impact of these outliers, raw scores were changed on the 
offending variables to one unit larger than the next most 
extreme score in the distribution.48 No multivariate outliers 
were identified at p < 0.001, and there was no missing data. 
Assumptions regarding within-set multicollinearity were 
met. In this analysis, there are nine  metric-independent 
variables and three metric dependent variables. With  
93  participants, this meets the recommended 10 observa-
tions per independent variable.48
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Table 2 Forced 3 component PCA with oblique rotation on Brief COPE items

Variable (original subscale) Component 1
Proactive

Component 2
Avoidant

Component 3
Reframing/reflecting

I've been taking action to try to make the 
situation better (active coping)

0.82

I've been concentrating my efforts on doing 
something about the situation I'm in (active 
coping)

0.77

I've been thinking hard about what steps to 
take (planning)

0.74

I've been trying to come up with a strategy 
about what to do (planning)

0.66

I've been getting emotional support from 
others (use of emotional support)

0.64

I've been accepting the reality of the fact that 
is has happened (acceptance)

0.62

I've been getting comfort and understanding 
from someone (use of emotional support)

0.61

I've been trying to see it in a different light, 
to make it seem more positive (positive 
reframing)

0.54

I've been learning to live with it (acceptance) 0.50

I've been expressing my negative feelings 
(venting)

0.41

I've been giving up trying to deal with it (be-
havioral disengagement)

0.75

I've been criticizing myself (self–blame) 0.73

I've been using alcohol or other drugs to help 
get me through it (substance abuse)

0.72

I've been giving up the attempt to cope (be-
havioral disengagement)

0.70

I've been using alcohol or other drugs to make 
myself feel better (substance abuse)

0.63

I've been refusing to believe that it has hap-
pened (denial)

0.61

I have been turning to work or other activities 
to take my mind off things (self–distraction)

0.56

I've been saying things to let my unpleasant 
feelings escape (venting)

0.49

I've been doing something to think about it 
less, such as going to movies, watching TV, 
reading, daydreaming, sleeping or shopping 
(self–distraction)

0.48

I've been making fun of the situation (humor) 0.42

I've been trying to find comfort in my religion 
or spiritual beliefs (religion)

–0.65

I've been praying or meditation (religion) –0.65

I've been looking for something good in what 
is happening (positive reframing)

–0.59

I've been making jokes about it (humor) –0.51

I've been trying to get advice or help from 
other people about what I do (use of instru-
mental support)

–0.51

Abbreviation: PCA, principal components analysis.
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As the dependent variable set only has three indicators, 
three canonical functions were derived. ►Table 3 details the 
canonical correlation analysis, with associated multivariate 
tests of significance.

As can be seen in ►Table 3, only function 1 was statistical-
ly significant. In addition, multivariate tests of functions were 
undertaken simultaneously, including the Wilks’ lambda, 
Pillai’s criterion, Hotelling’s trace, and Roy’s grc. All of these 
multivariate test statistics indicated that the first canonical 
function, taken collectively, was statistically significant at a 
0.001 level. The second and third canonical functions failed 
to achieve significance at a 0.05 level.

The first function had a conical correlation of 0.75. While 
there are no generally agreed upon guidelines regarding 
what constitutes an acceptable size of canonical correla-
tion to meet practical significance, Hair et al48 argue that it 
is logical that the guidelines for loadings in factor analysis 
can be used, as canonical correlations refer to the variance 
explained in the canonical variates, not the original separate 
variables. Therefore, based on these guidelines, all canonical 
coefficients of 0.3 and above can be deemed as having practi-
cal significance.48 Rotation was not performed as there needs 
to be at least two significant conical functions and as men-
tioned above, only one significant function was found.

The Stewart–Love redundancy index49 represents the 
amount of variance in one set of variables that can be 
explained by the variables in the other set. Redundancy indi-
ces can be calculated for both the dependent and indepen-
dent variable sets; however, typically, the index extracted 

from the dependent variable set is of most importance, as it 
provides a more realistic measure of the predictive ability of 
the canonical relationship.46 Redundancy indices are thought 
to be the least-biased measure of variance and is compara-
ble to the R2 statistic in multiple regression. The redundancy 
index for the first canonical function is presented in ►Table 4.

As can be seen in ►Table 4, the redundancy index indicates 
43% of the variance of carer adjustment can be explained by 
the independent variable set. While again, there is no agreed 
upon minimum acceptable redundancy index to justify fur-
ther interpretation of the canonical function, the redundancy 
index is above the cut-off point of 0.3 (deemed an appropri-
ate criterion as discussed above); therefore, further interpre-
tation of cross loadings was undertaken.

Canonical cross-loadings represent how each indepen-
dent or dependent variable correlates to the opposite canoni-
cal variate. Hair et al48 argue that cross-loadings are the most 
direct measure or variable–variate relationships. ►Table  5 
includes the cross-loadings for the independent and depen-
dent variables.

Squaring the dependent variable canonical cross-loadings 
presented in ►Table 5 indicated that 51.84% of the variance 
in DASS21 depression subscale scores, 30.25% of DASS21 
anxiety subscale scores, and 50.41% of stress subscale scores 
were explained by the independent variate. An investigation 
of the cross-loadings of the independent variables (►Table 5) 
confirmed that illness related and general stress appraisal 
and avoidant coping made the strongest predictive contribu-
tions to the dependent variate, all producing cross-loadings 

Table 3 Canonical correlation analysis relating carer psychosocial factors to care psychological adjustment

Measures of overall model fit for canonical correlation analysis

Canonical function Canonical correlation Canonical R2 F Statistics Probability

1 0.75 0.57 3.58 < 0.0001

2 0.31 0.10 0.83 0.65

3 0.23 0.05 0.68 0.69

Multivariate tests of significance

Statistic Value Approximate F Statistics Probability

Wilks’ lambda 0.37 3.58 < 0.0001

Pillai’s trace 0.72 2.90 < 0.0001

Hotelling’s trace 1.48 4.38 < 0.0001

Roy’s grc 0.57

Table 4 Redundancy index for dependent variate

Variates/Variables Canonical 
loading

Canonical loading 
squared

Average loading 
squared

Canonical R2 Redundancy 
index

Dependent variables

DASS21 depression subscale score –0.95 0.91

DASS21 anxiety subscale score –0.74 0.54

DASS21 stress subscale score –0.94 0.88

Dependent variates 2.33 ≅0.78 0.55 0.43

Abbreviation: DASS21, 21–item Depression, Anxiety and Stress Scale.
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of above 0.3. Family functioning also made a strong contri-
bution, as it approached practical significance. The negative 
relationship of these cross-loadings indicates that increased 
illness and general stress appraisal and avoidant coping are 
associated with poorer psychological adjustment.

Discussion
The current study aimed to explore the illness and psycho-
social factors that contribute to psychological adjustment of 
carers of children with T1DM. In addition, it sought to assess 
the utility of TTSCM15 in the T1DM carer population, as previ-
ous research has consistently supported its efficacy in iden-
tifying factors associated with maternal adjustment among 
other chronic illness populations. It was hypothesized that 
the model would account for a significant amount of variance 
in carer adjustment; and that the psychosocial factors of the 
adaptational process (►Fig. 1) would be more strongly relat-
ed to carer adjustment than illness parameters.

Results indicated that the model accounted for nearly half 
(43%) the variance in carer adjustment, thus supporting the 
first hypothesis. As this study was the first to employ TTSCM 
to explore adjustment of carers of children with T1DM, this 
finding supports the utility of the model in this population, 
contributing to the growing amount of evidence from previ-
ous research in other pediatric chronic conditions.15–20

Furthermore, findings also supported the hypothesized 
importance of adaptational process in explaining carer 
adjustment. Illness-related information, which included 
HbA1c levels and duration of diagnosis, made the weak-
est contributions to carer adjustment, as indicated by very 
low cross-loadings. Again, this finding was consistent 
with previous TTSCM research. Illness parameters did not 

significantly predict adjustment among mothers of chil-
dren and adolescents with sickle cell disease, cystic fibro-
sis, and congenital heart disease.15,17,19,20

With reference to the adaptational process, the current 
study found stress appraisal, including both illness related 
and general parenting stress, as well as avoidant coping to 
be strongly negatively related to carer adjustment. While it 
would be reasonable to expect general parenting stress to be 
influenced by caring for a child with T1DM, there was only 
23% of shared variance in carers’ appraisals of  general parent-
ing stress and illness-related parenting stress. In  relation to 
stress appraisal, previous research is somewhat contrasting. 
For example, the current study had similar findings reported 
by Thompson et al20 who found both sources of stress apprais-
al to be significant contributors to maternal adjustment. 
However, Thompson et al15,19 reported that only increased 
general stress predicted poor adjustment, and  illness-related 
stress had no significant relationship. This difference may 
reflect other possible illness or carer- related variables that 
might influence the relationship between stress appraisal 
and adjustment. Though this exploration that was beyond 
the scope of the current study, it is recommended for future 
research.

In relation to coping, previous research has  consistently 
reported a negative relationship between what is often 
referred to as palliative coping (which included items reflect-
ing emotion-focused, avoidance, wishful thinking, and 
 self-blame factors) and carer adjustment.15,17,19,20 Interesting-
ly, this growing evidence demonstrates how avoidant coping 
appears to have a stronger relationship with negative adjust-
ment, than adaptive coping (which often reflects problem-fo-
cused,  cognitive restructuring, seeking information, and seek-
ing social support factors) has with positive adjustment.

Compared with stress appraisal and avoidant coping, 
 family functioning demonstrated a weaker relationship with 
carer adjustment. In saying this, current findings suggested 
family functioning approached practical significance. Similar 
to stress appraisal, the relationship between family function-
ing and adjustment is unclear. For example, Thompson et al19 
and Davis et al17 reported family functioning accounted for 
only 3 and 1% of the variance in carer adjustment, respective-
ly, in carers of children with sickle cell disease and congen-
ital heart disease. Conversely, Thompson et al,15 Thompson 
et al,20 and Sloper18 reported family supportiveness to be a 
significant contributor to adjustment in cystic fibrosis, sickle 
cell disease, and maternal cancer populations. The reasons 
behind these contradictive findings are unclear. Davis et al17 
argued that culture could influence how family functioning 
is conceptualized, as one-third of their sample consisted of 
African American mothers (the remainder of sample were 
Caucasian). However, the sample of Thompson et al20 study, 
which as mentioned reported contrasting findings, consisted 
entirely of African American mothers. Again, these differ-
ences highlight the need for future research to explore this 
seemingly complex relationship.

The final variable in TTSCM entered into the analysis was 
diabetes self-efficacy. Similar to family functioning, results 

Table 5 Canonical cross–loadings for the independent and 
 dependent variables

Variables Canonical 
Cross–Loadings

Independent variables

 HbA1c levels –0.05

 Duration of diagnosis 0.07

 Illness–related stress appraisal –0.60

 General parenting stress appraisal –0.56

 Diabetes self–efficacy 0.23

 Proactive coping 0.20

 Avoidant coping –0.54

 Reframing/Reflecting coping 0.19

 Family functioning –0.29

Dependent variables

 DASS21 depression subscale score –0.72

 DASS21 anxiety subscale score –0.55

 DASS21 stress subscale score –0.71

Abbreviation: DASS21, 21–item Depression, Anxiety and Stress Scale.
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indicated that self-efficacy contributed little to carer adjust-
ment. This is consistent with findings from Davis et al17; 
however, Thompson et al15 reported self-efficacy to be nega-
tively related to anxiety. As the current study and Davis et al17 
conceptualized adjustment as a combination of psychologi-
cal symptom dimensions, it could be argued that self-efficacy 
may only have a significant relationship with anxiety, since a 
carer’s increased confidence in their ability to manage their 
child’s illness would reasonably reduce anxiety.

As previously mentioned, to the authors’ knowledge, this 
was the first empirical study to implement TTSCM to explore 
psychological adjustment of carers of children with T1DM. 
While the nature of recruitment prevented data collection 
of participants who declined participation, medical sample 
data were compared with clinic data, indicating the sample 
was representative of the target carer population. In saying 
this, however, the carer sample was predominantly made of 
educated, middle to upper SES, married, Australian females. 
While this demographic profile is common in reported carer 
research,10 generalizability of findings may be limited. Addi-
tionally, although scales in this study were psychometrically 
sound, they, as with all self-report measures, remain vul-
nerable to subject bias. Given the cross-sectional design, the 
relationships reported between the adaptational process and 
adjustment cannot definitively be deemed as causal. Future 
research should take the next step of exploring longitudi-
nal stability of these relationships over time. Finally, while 
the sample size met the minimum requirement for all anal-
yses conducted, larger numbers would allow for additional 
variables to be explored, which may explain greater carer 
adjustment.

Despite these limitations, important theoretical and prac-
tical implications can be drawn from the current findings. 
First, findings highlight the importance of incorporating the-
ory to examine carer adjustment to pediatric chronic illness. 
Second, and perhaps most notably, findings have highlighted 
tangible areas of psychological intervention.

The present study provided a unique contribution toward 
understanding psychological adjustment of carers of children 
with T1DM. Results not only supported the application of 
TTSCM in this population but also highlighted stress apprais-
al and copings strategies as focal points for psychological 
intervention. Carer adjustment to childhood chronic illness 
remains an under-researched area, and contradicting find-
ings in relation to the TTSCM adaptational process highlight 
the need for further formulation. However, the findings of 
this study might inspire future research to further enrich our 
understanding of the psychological adjustment of carers of 
children with T1DM and also other pediatric chronic illness 
conditions.
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