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Abstract Despite the increasing number of studies on the

health-related quality of life (HRQOL) of children with type

1 diabetes (T1D), little is known about the influence of

family and parental factors on this outcome. This study

aimed to explore whether family cohesion and children’s

HRQOL were connected through three indicators of parental

psychological adjustment (parenting stress, depressive

symptoms, and anxious symptoms) as well as whether these

links varied according to the child’s age. Levels of family

cohesion, parenting stress, and depression/anxiety symp-

toms of parents of children with T1D and parents of healthy

children were compared. The sample included 88 child–

parent dyads composed of children/adolescents (8–18 years

old) with T1D and one of their parents and 121 dyads com-

posed of healthy children/adolescents and one of their par-

ents. The parents completed self-report measures of family

cohesion, parenting stress, and emotional adjustment, and

the children completed measures of HRQOL. Testing of the

hypothesized moderated mediational model showed that

higher HRQOL ratings in children were associated with

higher levels of cohesion through lower levels of parental

stress, regardless of the child’s age. Parents of children with

T1D perceived less cohesion and felt more anxiety and stress

about parenting tasks compared to parents of healthy chil-

dren. Our findings suggest that parents of children with T1D

are at an increased risk of psychological maladjustment.

Moreover, this study highlights the interrelation between

family/parental functioning and child adjustment and makes

an innovative contribution by identifying a mechanism that

may account for the link between family and child variables.

Keywords Type 1 diabetes � Health-related quality

of life � Family cohesion � Parental adjustment � Children �
Adolescents

Introduction

Recent years have witnessed increasing interest in assess-

ing the health-related quality of life (HRQOL) of chroni-

cally ill children and adolescents (for brevity, the term

children will be utilized to describe both children and

adolescents) and children with type 1 diabetes (T1D;

Peterson et al. 2005; Varni et al. 1999). It is widely

accepted that HRQOL is a key health outcome parameter

that describes an individual’s perception of the impact of a

condition on his or her physical, mental, emotional, social,

and behavioral well-being (Bullinger et al. 2006; Eiser and

Morse 2001a; Peterson et al. 2005). Despite the increasing

number of studies on this health outcome, little is known

about the influence of family functioning on children’s

HRQOL. The present study explores the influence of

family cohesion on the HRQOL of children with T1D and

the mediating role of parental adjustment on this

association.

Type 1 diabetes (T1D) has been described as a ‘‘family

disease’’ (Williams et al. 2009), not only because of the

central role that parents play in treatment management but

also because of the interrelation of family functioning and

child adjustment (Drotar 1997; Kazak 1997). Transactional

(Sameroff 1975) and family systems theories propose that the
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diagnosis of a chronic condition in a child affects the child’s

family (e.g., parents, siblings) and other systems (e.g., health

care team). These systems can interact reciprocally and can

influence and be influenced by the child (Kazak et al. 2009).

Thus, family functioning may affect the psychosocial

adjustment of children, and children’s adjustment can

reciprocally influence the functioning of their families.

Several family variables (e.g., conflict, support, hostil-

ity, parenting styles) have been investigated among fami-

lies with a child with T1D. In this study, we focus on

family cohesion, which, in addition to conflict, has been

considered a central dimension of family environment

(Holmbeck et al. 2002; Missotten et al. 2012). This vari-

able refers to appropriate, healthy, and positive interactions

among family members (Field and Duchoslav 2009), and it

describes the support that family members provide one

another (Soliday et al. 2001). The impact of childhood T1D

on family cohesion has previously been explored by

comparing families who have a child with this chronic

condition and families with a healthy child (e.g., Hamlett

et al. 1992; Missotten et al. 2012; Overstreet et al. 1995).

The results are not consistent, as some studies show lower

levels of cohesion among families with a child with T1D

(Overstreet et al. 1995), whereas others report no differ-

ences between groups (Hamlett et al. 1992).

Previous studies have examined the influence of cohe-

sion on children’s health-related outcomes, particularly

physical outcomes, and have found that more cohesive

family environments predict better glycemic control and

higher levels of adherence (Cohen et al. 2004; Hauser et al.

1990). Nonetheless, compared to other family factors such

as conflict or control, investigations of the role of family

cohesion are scarce. Moreover, although the influence of

family environment on the physical outcomes of children is

relatively well established, little is known about the asso-

ciations between family variables and psychosocial factors

(children’s behavioral problems, emotional adjustment, or

HRQOL). For instance, it has been suggested that higher

levels of conflict and lower levels of cohesion are associ-

ated with more externalizing (Hamlett et al. 1992) and

internalizing behaviors (Missotten et al. 2012). Weissberg-

Benchell et al. (2009) explored the role of several family

variables on children’s HRQOL and found that generic and

disease-specific family factors explained 13 and 31 % of

HRQOL, respectively. In general, the literature suggests

that structured, warmth and caring family environments

may promote adherence to an adequate T1D regimen,

better glycemic control (Anderson 2004; Cohen et al. 2004;

Hauser et al. 1990; Lewin et al. 2006), and better psy-

chological adjustment (Hamlett et al. 1992). Aspects of

family environment may also affect the psychological

adjustment of parents. Blankfeld and Holahan (1996) found

that higher levels of family support, as assessed by

cohesion, conflict, and expressiveness, predicted fewer

depressive symptoms among mothers of children with

T1D.

Although associations between family functioning and

diabetes-related outcomes are now better understood, the

mechanisms or mediators that may account for these asso-

ciations remain unclear. The psychological adjustment of

parents is one possible avenue linking family environment

and children’s outcomes. Parents of children with T1D are

exposed to a number of potential sources of stress because

they must maintain a regular parenting role while caring for

a child with a chronic condition that requires strict adher-

ence to an intensive medical regimen (Streisand et al. 2001;

2010). The complex and demanding treatment regimen

encompasses a number of daily tasks, such as the frequent

monitoring of blood glucose levels, insulin administration,

and heightened attention to physical activity and dietary

intake, particularly carbohydrates. Parents perform most of

these tasks, especially during early childhood (Wysocki

et al. 2009), and this responsibility can be burdensome,

disrupting family relationships and increasing the likeli-

hood of parental maladjustment. Parents of children with

T1D, particularly mothers, have an increased risk of

developing psychopathology symptoms, such as depressive

symptoms (Driscoll et al. 2010; Jaser et al. 2008; Kovaks

et al. 1997; Williams et al. 2009), anxiety symptoms, or

posttraumatic stress disorder (Horsch et al. 2007; Williams

et al. 2009). Additionally, parents are likely to experience

parenting stress related to caregiving and parental tasks

(Mullins et al. 2004; Streisand et al. 2005).

More distressed parents are likely to have more dis-

tressed children (Cameron et al. 2007; Eckshtain et al.

2010; Jaser et al. 2008; Kovaks et al. 1997). Kovaks et al.

(1997) found that children diagnosed with T1D whose

mothers presented significant depressive symptomatology

had a likelihood of developing a depressive disorder that

was 2.64 times higher than children whose mothers did not

present this symptomatology. One of the few studies that

investigated the association between parental emotional

distress and children’s HRQOL in the context of pediatric

diabetes (Jaser et al. 2008) found that higher maternal

depression was associated with poorer child HRQOL.

Additional research has shown that higher parenting stress

is associated not only with poorer psychological and

physical well-being among parents of children with T1D

(Streisand et al. 2005; 2010) but also poorer child adjust-

ment (Mullins et al. 2004).

This study has two main objectives. First, we aimed to

compare levels of family cohesion, parenting stress, and

parental emotional adjustment (depressive and anxious

symptoms) in parents of children with T1D and parents of

healthy children between the ages of 8 and 18. Lower

levels of family cohesion and higher levels of parenting
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stress, depressive symptoms, and anxious symptoms were

expected among parents of children with T1D. Second, we

aimed to explore the indirect effect of family cohesion on

children’s HRQOL through three parental adjustment

variables (parenting stress, anxiety, and depressive symp-

toms). It was expected that higher levels of family cohesion

would be associated with a better HRQOL through lower

levels of parenting stress and anxious/depressive symp-

tomatology. In this mediational model, we hypothesized

that the child’s age would be a moderator because of

expected developmental differences between children and

adolescents. Figure 1 graphically depicts the hypothesized

moderated mediation model.

Method

Participants

The sample included 209 family dyads composed of a

child/adolescent and one parent. Of these dyads, 88

included a child with T1D (G1), and 121 included a healthy

child (G2). To be included in this study, G1 families had to

meet the following inclusion criteria: (a) diagnosis of T1D,

made by a qualified clinician, in a child between the ages of

8 and 18 years old at the time of recruitment; (b) no sig-

nificant mental or medical condition other than T1D or

developmental delays; and (c) having parents as the pri-

mary caregivers (i.e., parents must identify themselves as

primarily responsible for the child’s diabetes management).

G2 children could not have any chronic health conditions,

developmental delays, or severe psychiatric disorders and

had to be between the ages of 8 and 18 years at the time of

recruitment.

Table 1 presents the socio-demographic and clinical

characteristics of the sample. G1 children (56.8 % girls)

were between 8 and 18 years old (M = 13.22 years;

SD = 3.12), and the ages of their parents (92 % mothers)

ranged from 29 to 59 years (M = 42.94 years;

SD = 5.55). The mean duration of diabetes was

70.04 months (SD = 46.95), and the mean glycosylated

hemoglobin (HbA1c) was 7.59 % (SD = 1.18). G2 chil-

dren (55.4 % girls) were between 8 and 18 years old

(M = 12.68 years; SD = 3.07), and their parents (94.2 %

mothers) were between 30 and 59 years old

(M = 42.34 years; SD = 5.52). No significant differences

were found between G1 and G2 for youth and parent

sociodemographic characteristics (see Table 1).

Procedure

G1 families were recruited through the pediatric depart-

ments of two Portuguese public and urban hospitals

between February and September 2012. The Ethics Com-

mittee and Direction Boards of both hospitals approved the

study. Trained research assistants collected data before or

after diabetes medical appointments. Participants com-

pleted the self-report questionnaires in a consultation office

provided for this purpose, and research assistants were

available to provide assistance if necessary and to prevent

the exchange of information between children and parents.

Informed consent forms were obtained from the primary

caregiver, and children were asked to assent to their own

participation. Children who refused to participate were not

included, even if their parents had previously consented.

A convenience sample of children with no medical

conditions and their parents (G2) was collected in a Por-

tuguese regular public school following authorization by

the Direction Board. Teachers from several classes of

children aged between 8 and 18 years old were contacted

by the study researchers and instructed about the study

aims and procedures. All of them agreed to participate and

serve as intermediaries between the researchers and the

families. The teachers gave parents a letter explaining the

study and the informed consent. Parents who returned the

informed consent form for their own and their child’s

participation received a packet with questionnaires to be

completed at home and returned a week later. Parents were

told that they could assist their children in understanding

the items but could not influence their answers. A total of

253 children and their parents returned the questionnaires.

Of these, 121 dyads with similar sociodemographic char-

acteristics (parents and children’s genders and ages, par-

ents’ marital and professional status and family income) to

those of the clinical group were selected. Children with

chronic health conditions and whose parents did not com-

plete the questionnaires were excluded.Fig. 1 Moderated mediation model
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Measures

Children’s HRQOL

In this study, we adopted a modular measurement strategy

(Baars et al. 2005; Varni et al. 1999) that included a gen-

eric and a chronic generic measure of HRQOL. The gen-

eric measure allowed comparison between children with

T1D and healthy children, and the chronic generic measure

allowed a more comprehensive assessment of HRQOL

within the clinical group. The generic HRQOL was

assessed by the Portuguese self-report version of the

KIDSCREEN-10 index (Gaspar and Matos 2008; Ravens-

Sieberer et al. 2010), a 10-item questionnaire that assesses

general subjective health and well-being (‘‘Have you felt fit

and well?’’; ‘‘Have you had fun with your friends?’’) of

healthy and chronically ill children between 8 and 18 years

old. This measure is answered using a 5-point Likert scale

that ranges from 1 (never; not at all) to 5 (always;

extremely), with higher scores indicating better HRQOL.

In the present sample, the Cronbach’s alphas were 0.79

(G1) and 0.77 (G2).

The self-report version of the DISABKIDS Chronic

Generic Module (Carona et al. 2012; The European DI-

SABKIDS Group 2006) was used to assess the impact of

T1D on the quality of life of children aged 8–18 years.

This instrument includes 37 items answered on a 5-point

Likert scale that ranges from 1 (never) to 5 (always), with

higher scores indicating better HRQOL. The items are

assigned to six dimensions, which are associated with three

domains. The mental domain comprises the Independence

(e.g., ‘‘Are you able to do things without your parents?’’)

and Emotion (e.g., ‘‘Do you worry about your condition?’’)

dimensions; the physical domain comprises the Limitation

(e.g., ‘‘Are you able to run and move as you like?’’) and

Treatment (e.g., ‘‘Does taking medication bother you?’’)

dimensions; and the social domain comprises the Social

Inclusion (e.g., ‘‘Do you go out with your friends?’’) and

Table 1 Demographic and

clinical characteristics of

children/adolescents and their

parents (N = 209)

G1 = parents and children with

T1D; G2 = parents and healthy

children

G1

n = 88

G2

n = 121

F/p

Mean (SD); observed range Mean (SD); observed range

Child age (years) 13.22 (3.12); 8–18 12.68 (3.07); 8–18 1.55/0.22

Parents age (years) 42.94 (5.55); 29–59 42.34 (5.52); 30–59 0.60/0.44

Duration of T1DM (months) 70.04 (46.95); 3–204

HbA1c 7.59 (1.18); 4.5–10.1

n (%) n (%) V2/p

Child gender

Male 38 (43.2) 54 (44.6) 0.04/0.84

Female 50 (56.8) 67 (55.4)

Parent gender

Male 7 (8.0) 7 (5.8) 0.38/0.54

Female 81 (92.0) 114 (94.2)

Parent marital status

Single 1 (1.1) 4 (3.3) 1.69/0.64

Married/living together 75 (85.2) 104 (86.0)

Separated/divorced 9 (10.2) 12 (9.9)

Widowed 0 (0.0) 1 (0.8)

Missing information 3 (3.4) 0 (0.0)

Mensal family income

\800€ 35 (39.8) 39 (32.2) 6.54/0.09

800–2,000 € 29 (33.0) 61 (50.4)

2,000–3,500 € 10 (11.4) 15 (12.4)

[3,500 € 6 (6.8) 3 (2.5)

Missing information 8 (9.1) 3 (2.5)

Professional status

Employed 66 (75.0) 88 (72.7) 7.26/0.12

Unemployed 11 (12.5) 17 (14.0)

Other 6 (6.8) 12 (9.9)

Missing information 5 (5.7) 4 (3.3)
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Social Exclusion (e.g., ‘‘Do you think that others stare at

you?’’) domains. A general score for HRQOL can be

computed (general HRQOL). This study examined the

three domains and the general score. In this study, the

Cronbach’s alphas ranged from 0.72 (social domain) to

0.93 (total score).

Family Cohesion

The Cohesion subscale of the Relationship dimension of the

Portuguese version of the Family Environment Scale (FES;

Moos and Moos 1986; Matos and Fontaine 1992) assesses

individual perceptions of commitment to the family and the

degree to which family members are helpful and supportive

of one another. This subscale is composed of nine items

(e.g., ‘‘Family members really help and support one

another’’) answered on a 6-point Likert scale that ranges

from 1 (completely disagree) to 6 (completely agree), with

higher scores indicating a higher perception of cohesion

within the family environment. In the present study, the

Cronbach’s alphas were 0.85 in both groups (G1 and G2).

Parents’ Emotional Adjustment

The Portuguese version of the Hospital Anxiety and

Depression Scale (Pais-Ribeiro et al. 2007; Zigmond and

Snaith 1983) assesses current levels of depressive (e.g., ‘‘I

feel cheerful’’) and anxious (e.g., ‘‘I feel tense or ‘wound

up’’’) symptomatology. This scale contains 14 items and

uses a four-point scale that ranges from 0 (not at all; only

occasionally) to 3 (most of the time; a great deal of the

time), with higher scores indicating higher levels of

symptomatology. In this sample, the Cronbach’s alpha

coefficients were 0.83 (G1) and 0.75 (G2) for anxiety and

0.74 (G1) and 0.71 (G2) for depression.

Parenting Stress

The Parental Distress subscale of the Portuguese version of the

Parenting Stress Index—Short Form (Abidin 1995) was used

to assess distress associated with the parental role. This sub-

scale includes 12 items assessing several aspects associated

with parenting distress, such as life restrictions due to the

demands of child-rearing (e.g., ‘‘I feel trapped by my respon-

sibilities as a parent’’), answered on a 5-point Likert scale from

1 (completely disagree) to 5 (completely agree), with higher

scores indicating higher levels of stress. In the present study,

the Cronbach’s alphas were 0.88 (G1) and 0.85 (G2).

Sociodemographic and Clinical Data

Sociodemographic and clinical information included par-

ents’ and children’s ages and genders, parental marital

status, professional status, family income, and education.

Clinical information included the duration of T1D and

values of glycosylated hemoglobin (HbA1c).

Data Analyses

Data analyses were conducted using the statistical package

for the social sciences (SPSS, version 20.0; IBM SPSS,

Chicago, IL). Moderated mediation models were tested

through PROCESS (Hayes 2012), a computational tool for

path analysis-based moderation and mediation analyses, as

well as a combination of both types of analyses in the so-

called ‘‘conditional process model’’ (Hayes 2012). Missing

data were random and infrequent (\5 %) and were man-

aged by simple group mean substitution. Demographic and

clinical data were not substituted.

Descriptive statistics were computed for all socio-

demographic, clinical, and study variables. Both Chi square

tests and one-way ANOVAs were used to compare G1 and

G2 on socio-demographic characteristics. The effects of the

type of group (G1, G2) and age categories (children:

8–12 years old; adolescents: 13–18 years old) in family

cohesion, parenting stress, and children’s generic HRQOL

were assessed with two-way ANOVAs. A two-way MA-

NOVA, also with the type of group and age categories as

independent variables, was performed on the two dimen-

sions of parents’ emotional adjustment (anxiety and

depression). When a multivariate effect was found, sub-

sequent ANOVAs were performed (one per dependent

variable). For these analyses, two age groups were created

based on the European DISABKIDS Group’s (2006)

approach: children (8–12 years old) and adolescents

(13–18 years old).

Five moderated mediation models were estimated for

G1 dyads, as depicted in Fig. 1. In these models, parental

perception of family cohesion was the independent vari-

able; parenting stress, parental anxiety, and parental

depressive symptomatology were mediators; child HRQOL

(generic; chronic generic: general, social, mental, and

physical) was the dependent variable; and child age was the

moderator. A bootstrapping procedure was used to generate

conditional indirect effects, and bias-corrected and accel-

erated confidence intervals (BCa CIs) were created with an

indirect effect considered significant if zero was not con-

tained within the lower and upper CIs. Prior to model

estimation, products were mean centered to reduce multi-

collinearity, and the duration of T1D was entered as a

covariate to control for its influence on the dependent

variable (Tabachnick and Fidell 2007). Bootstrapping is a

nonparametric resampling procedure that does not require

the assumption of a normal distribution, and it demon-

strates a higher power with reasonable control over the

Type-I error rate through an appropriate control of
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confidence intervals (Preacher and Hayes 2008). Estimates

of conditional effects at the 10th, 25th, 50th, 75th, and 90th

percentiles of the moderator were generated. Following the

recommendations of Hayes (2011), in the absence of a

statistically significant interaction, a mediation model was

estimated (i.e., without including the children’s age as a

moderator), and the unconditional indirect effects were

analyzed.

Significance was set at the .05 level, and partial eta-

squared (gp
2) provided the estimate of the effect size for the

analyses of variance. Cohen’s (1988) guidelines were used

for describing the effect sizes of reported correlations (i.e.,

small for correlations around 0.10, medium for those near

0.30, and large for correlations at 0.50 or higher). Post hoc

power calculations (G*Power; Faul et al. 2007) performed

for analyses of variance, with a significance level of 0.05

and power of 0.80, demonstrated that medium to large

effects could be detected.

Results

Group Differences and Correlations on Study Variables

Table 2 presents the descriptive statistics of the study

variables according to the type of group (G1, G2) and age

categories (children, adolescents) and the group and age

effects. A group effect was found for parental perception of

family cohesion, F(2, 205) = 8.84, p = .003, gp
2 = 0.041,

with parents of children/adolescents with T1D reporting

less cohesion than parents of healthy children/adolescents.

No differences were found between parents of children and

parents of adolescents, F(2, 205) = 2.88, p = .09,

gp
2 = 0.014, and no interaction was found between group

and age categories, F(2, 205) = 2.92, p = .09, gp
2 =

0.014.

Regarding parents’ emotional adjustment, a multivariate

group effect was found, Pillai’s trace = 0.43, F(2,

204) = 4.61, p = .01, gp
2 = 0.043. The subsequent uni-

variate analyses revealed a significant difference between

G1 and G2 for anxious symptomatology, F(1, 205) = 8.74,

p = .003, gp
2 = 0.041, with G1 parents reporting more

anxiety than their G2 counterparts. No difference was

found in depressive symptomatology, F(2, 205) = 2.15,

p = .14, gp
2 = 0.010. The multivariate age effect, Pillai’s

trace = 0.16, F(2, 204) = 1.67, p = .19, gp
2 = 0.016, and

the multivariate interaction effect, Pillai’s trace = 0.01,

F(2, 204) = 1.24, p = .29, gp
2 = 0.012, were not

significant.

For parenting stress, there were a significant group dif-

ference, F(1, 205) = 3.50, p = .05, gp
2 = 0.017, and an

age difference, F(1, 205) = 5.03, p = .03, gp
2 = 0.024.

Parents of children/adolescents with T1D and parents of

adolescents presented higher levels of parenting stress. The

interaction between type of group and age was not signif-

icant, F(1, 205) = 0.10, p = .75, gp
2 = 0.001.

For children’s generic HRQOL, no significant differ-

ences were found between G1 and G2, F(1, 204) = 0.67,

p = .41, gp
2 = 0.003. However, a significant difference

was found between children and adolescents, F(1, 204) =

50.00, p \ .001, gp
2 = 0.197, with children reporting a

better HRQOL. The interaction between type of group and

age categories was not significant, F(1, 204) = 1.02,

p = .313, gp
2 = 0.005.

Table 3 presents the Pearson correlations for the study

variables for G1. Family cohesion was positively correlated

with children’s HRQOL (except with the physical domain)

and negatively correlated with parental anxiety, depression,

and parenting stress. Parental anxious and depressive

symptoms and parenting stress were negatively correlated

with child’s general, social, mental, and physical HRQOL.

Child age was negatively correlated with cohesion and with

Table 2 Family cohesion, parental adjustment and children’s QoL: comparisons between G1 and G2 (N = 209)

G1

n = 88

G2

n = 121

Group effect Age effect

8–12 years

n = 37

13–18 years

n = 51

8–12 years

n = 56

13–18 years

n = 65

M (SD) M (SD) M (SD) M (SD) F gp
2 F gp

2

Family cohesion 4.93 (0.72) 4.55 (0.95) 5.07 (0.83) 5.08 (0.65) 8.84** 0.041 2.88 0.014

Parental anxiety 8.43 (4.28) 9.35 (4.33) 6.86 (3.33) 7.78 (3.30) 8.74** 0.041 3.02 0.015

Parental depression 5.89 (3.56) 5.69 (3.78) 4.59 (3.35) 5.54 (3.37) 2.15 0.010 0.57 0.003

Parenting stress 26.86 (8.69) 29.92 (9.57) 25.02 (7.52) 27.31 (8.08) 3.50* 0.017 5.03* 0.024

Children’s generic HRQOL 86.35 (10.70) 73.48 (10.81) 83.44 (10.92) 73.79 (12.16) 0.67 0.003 50.00*** 0.197

G1 = parents and children with T1D; G2 = parents and healthy children

* p \ .05; ** p \ .01; *** p \ .001
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general and mental HRQOL. These correlations were

mostly medium sized (Cohen 1988).

The Indirect Effect of Family Cohesion on Children’s

HRQOL Through Parental Adjustment

Examination of a multiple moderated mediation model (see

Fig. 1), one for each dimension of HRQOL, yielded no

significant conditional indirect effects of family cohesion

on child HRQOL through parenting stress, anxiety, and

depression. That is, no significant interactions were found

between children’s age and family cohesion and between

children’s age and the three mediators. Because no con-

ditional indirect effects were found, a simplified version of

the initial model was tested. This latest version represented

a multiple mediation model with no moderating variables.

As presented in Table 4, the indirect effect of parents’

perceptions of family cohesion on children’s HRQOL was

only significant through parenting stress. Specifically, a

significant indirect effect through parenting stress was

found for general HRQOL (point estimate = 2.10, 95 %

BCa CI = 0.35/4.38), social HRQOL, (point esti-

mate = 5.70, 95 % BCa CI = 0.35/12.33), and physical

HRQOL (point estimate = 11.44, 95 % BCa CI = 1.34/

25.56). Higher levels of family cohesion were associated

with lower levels of parenting stress, which were associ-

ated with better general, social, and physical HRQOL for

children. The indirect effects for the generic and mental

domains of HRQOL were not significant.

Discussion

The main findings of this study are that parents of children

with T1D perceived less cohesion in their family envi-

ronment and felt more anxious and stressed about parenting

tasks than parents of healthy children. In addition, higher

levels of family cohesion were connected to better HRQOL

for children through lower levels of parenting stress.

As expected, lower levels of family cohesion were found

among families that had a child with T1D, regardless of the

child’s age. The intensive regimen treatment and the

responsibility for T1D management may be overwhelming

for parents, may disrupt family functioning and relation-

ships within the family systems, and may decrease per-

ceptions of proximity, connectedness, and support within

the family. Similar results have been found in previous

studies (Overstreet et al. 1995), but the literature is not

consistent on this subject (Hamlett et al. 1992; Missotten

et al. 2012). Although the age effect for family cohesion

was only marginally significant and the interaction

(age 9 group) effect did not reach statistical significance,

it is worthwhile to note that among families with a child

with T1D, a moderate and significant correlation between

cohesion and child0s age was found. The absence of a

significant difference in the one-way ANOVA may have

been due to the dichotomization of age, which may have

led to a loss of statistical power and information and,

therefore, to a failure to detect group differences (Mac-

Callum et al. 2002). When examining only families with a

child with T1D, a negative correlation was found, indi-

cating that as age increases, parents’ perceptions of cohe-

sion decrease, which is in accordance with previous studies

(Field and Duchoslav 2009; Northam et al. 1996). One of

the main normative tasks of adolescence is independence

from parents, a process that likely requires several read-

justments within the family and may disturbs family

functioning. In the context of this chronic condition, this

normative disruption might be accompanied by the shift in

responsibility for diabetes care that begins to be gradually

transferred from the parents to the adolescent (Anderson

et al. 1997). As a child grows older, a delicate balance

Table 3 Correlations among study variables (G1)

Variables 1 2 3 4 5 6 7 8 9

1 Family cohesion –

2 Parental anxiety -0.43*

3 Parental depression -0.45* 0.74** –

4 Parenting stress -0.51* 0.54** 0.56** –

5 Generic HrQOL (Kidscreen) 0.26* -0.29** -0.20 -0.26* –

6 General HrQOL 0.24* -0.38** -0.29** -0.37** 0.62** –

7 Social HrQOL 0.26* -0.33** -0.35** -0.39** 0.45** 0.79** –

8 Mental HrQOL 0.23* -0.41** -0.23* -0.32** 0.62** 0.96** 0.69** –

9 Physical HrQoL 0.17 -0.32** -0.23* -0.32** 0.56** 0.92** 0.55** 0.82** –

10 Children’s age -0.26* 0.12 -0.01 0.09 -0.49** -0.19 0.02 -0.31** -0.17

* p \ .05; ** p \ .01, *** p \ .001
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between autonomy and parental involvement in T1D

management is required to maintain adequate family

adjustment. Therefore, it is possible that these normative

changes affect the functioning of the family system and

contribute to decreased perceptions of cohesion.

In line with our hypothesis, higher levels of anxiety and

parenting stress were found among parents of children with

T1D. Previous studies have consistently shown that parents

of chronically ill children, specifically those diagnosed

with diabetes, are at a greater risk of developing mental

health problems (Driscoll et al. 2010; Kovaks et al. 1997).

Caring for a child with this chronic condition may be

highly challenging and distressing for parents because they

not only have to deal with the demands of parenting, but

also have to deal with the particular challenges of parenting

a child with a chronic condition. For instance, parents take

considerable responsibility for the management of T1D

treatment. This process includes daily insulin administra-

tion, blood glucose monitoring four to six times a day,

attention to dietary intake and physical activity, prevention

of and intervention for hyperglycemia or hypoglycemia,

and regular visits to medical appointments. This time-

consuming and complex treatment regimen may lead to

higher levels of anxiety and more difficulty in managing

parenting tasks than that experienced by parents of healthy

children. Moreover, increased levels of anxiety and par-

enting stress might also be associated with a myriad of

other issues, such as frequent concerns about the child’s

future, long-term medical complications, financial issues,

time demands, and disease management at school.

Contrary to our expectations and the findings of previ-

ous studies that reported elevated levels of depression

(Horsch et al. 2007; Jaser et al. 2008), no group differences

were found for depressive symptoms. Depression is closely

associated with a perception or experience of loss or self-

devaluation, whereas anxiety is connected to an experience

or perception of threat or danger (Beck et al. 1985). In fact,

parents may perceive a pediatric chronic health condition

such as T1D as a threat to the health and well-being of the

child, which may conduct to heightened anxiety. Moreover,

T1D is characterized by a certain degree of unpredictability

because episodes of hypoglycemia (extremely low blood

glucose levels) may suddenly occur and result in severe

complications if left untreated. This unpredictability, cou-

pled with the complexity of the treatment regimen, can

contribute to high levels of parental anxiety rather than

increased levels of depressive symptoms.

No age differences were found in the levels of anxiety or

depression, and the correlations between age and these

variables were not significant. Nevertheless, we found that

parents of adolescents (13–18 years) reported significantly

more parenting stress than parents of children (8–12 years).

This difference is independent of the type of group and is

most likely associated with the normative changes that

accompany the transition to adolescence, when youth gain

independence from parents and become more autonomous.

This developmental period is marked by important chal-

lenges and transformations within the parent-youth dyad,

and some level of parenting stress can be expected (Small

et al. 1988).

Partially corroborating our hypothesis, we found that

family cohesion was linked to the child’s HRQOL via

parenting stress in families of children and adolescents. We

initially proposed a moderated mediational model in which

child age served as the moderator due to the potential

influence of the developmental stage of children on their

own and their families’ functioning. However, the pro-

posed model was not moderated by child age, which sug-

gests that the associations among the tested variables occur

regardless of child age.

As expected, a cohesive family environment seems to

help parents feel less distressed by the demands of the

disease. Despite the remarkably limited research on the

effects of family relationships on parental adjustment in the

context of pediatric chronic conditions, some studies have

found similar results (Blankfeld and Holahan 1996). As

observed, higher levels of family cohesion were related to

lower levels of depressive and anxious symptoms and

parenting stress. This finding suggests that when family

members support each other and family interactions are

positive, the challenges associated with parenting a child

with a chronic condition may be perceived as less

demanding and burdensome, protecting the parents against

psychological maladjustment. Positive social relationships

are widely acknowledged as adaptive resources that may

help individuals cope with stressful life situations and

maintain adaptive functioning (Coyne and Downey 1991;

Schwarzer and Leppin 1991). Parents who live in a cohe-

sive environment may receive more instrumental and

emotional support (e.g., assistance with daily tasks, affec-

tion and concern from others), which may help them to

better adjust to the daily demands of this chronic condition.

Conversely, given the cross-sectional design of the study,

the inverse relationship between cohesion and parental

adjustment may also be conceivable. As such, more dis-

tressed parents may build less cohesive family environ-

ments. It may be that parental emotional distress and

parenting stress contribute to less gratifying interactions

among family members, increased conflict or difficulties in

communicating effectively about diabetes or other issues

(Williams et al. 2009), which may lead to a lower per-

ception of support and cohesion among family members.

Regarding the paths between the three indicators of

parental adjustment and children’s HRQOL, we found that

only higher levels of parenting stress were related to poorer

children’s HRQOL, which corroborates studies illustrating
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the significant impact of parenting stress on children’s

outcomes (e.g., Streisand et al. 2005; 2010). A more dis-

tressed parent due to his/her functioning in the parental role

may have more dysfunctional interactions with the child

(Abidin 1995), which can negatively influence the child’s

HRQOL. Given the cross-sectional design of the study, it is

also possible that the child’s HRQOL influences parental

adjustment, particularly their parenting stress. Parents of

children with more psychosocial difficulties can face more

challenging caregiving tasks and feel more concerned with

the child’s health and well-being. As a result, they may feel

more distressed with the childrearing and more stressed

when interacting with the child than parents of children

with better quality of life outcomes.

Additionally, it is important to note that differences in

strengths of associations between family cohesion and the

three parental adjustment indicators and between these

indicators and children’s HRQOL may be explained by the

fact that HRQOL was self-reported by children and the

independent and mediator variables were self-reported by

parents. Therefore, it would be expected that associations

between cohesion and parental adjustment would be

stronger than associations between parental adjustment and

children’s HRQOL.

With regard to the mediational pathway, we found that

parents who perceive their family relationships as sup-

portive, positive, and caring are likely to feel less distressed

by caregiving tasks, which is associated with a better

general, physical, and social HRQOL of children. These

results are in accordance with previous studies on other

pediatric chronic conditions that have shown that a cohe-

sive family protects the child against poor outcomes (Burke

et al. 1994; Soliday et al. 2001), although these studies did

not elucidate the mechanisms that may account for this

relation. Contrary to our expectations, anxious and

depressive symptoms did not mediate the link between

cohesion and HRQOL. Distress that is directly related to

the caregiving role seems to be more influential in the

child’s adjustment than parents’ symptoms of individual

psychological adjustment. A possible explanation is that

parents who are highly distressed by parenting tasks may

be hypervigilant to diabetes treatment and may engage in

constant monitoring behaviors (Cunningham et al. 2011)

that may have a detrimental effect on the child’s HRQOL.

Similarly, a distressed parent may adopt more ineffective

parenting practices, which may negatively impact the

child’s outcomes. According to Abidin’s (1995) parenting

stress model, the links between parenting stress and child

outcomes are mediated by parenting behaviors. Although

the examination of this hypothesis is beyond the scope of

this study, future studies should investigate whether the

association between parenting stress and child’s HRQOL is

mediated by specific parenting styles.

Interestingly, contrary to our hypothesis, the mediation

model did not apply to generic and mental HRQOL.

Generic HRQOL was assessed by the KIDSCREEN index,

which is a generic instrument that allows the assessment

and comparison of HRQOL between healthy children and

children with a chronic condition. However, this instru-

ment does not allow a comprehensive assessment of chil-

dren’s HRQOL, particularly in the context of a chronic

condition. When compared with DISABKIDS, this instru-

ment is not as sensitive to aspects associated with a child’s

condition or treatment, which may partially explain the

absence of a significant indirect effect and significant dif-

ferences between the HRQOL of children with T1D and no

medical condition. DISABKIDS, most likely because of its

greater specificity and adequacy to assess the HRQOL of

children with a chronic condition, was able to detect the

hypothesized indirect effect in all domains and for the total

score, with the exception of the mental domain. This result

seems to suggest that dimensions of HRQOL that are more

external, such as the social (e.g., stigma, feeling left out)

and physical (e.g., perceived impact of taking insulin,

difficulty sleeping) domains, are more easily disrupted by

parenting stress than the more internal mental domain.

Future studies should examine other factors that may be

influential for mental HRQOL.

The cross-sectional design is the primary limitation of

this study. Adjustment to a chronic condition is an ongoing

dynamic process rather than a static outcome (Rentinck

et al. 2006), which may be better understood by using a

longitudinal design. Furthermore, cross-sectional studies

do not allow causal inferences because the observed

associations among the variables can be bidirectional. For

instance, a child’s better HRQOL may predict higher levels

of family cohesion. Future longitudinal studies are needed

to explore the dynamic process of adjustment and to

determine the direction of associations over time. Second,

although we intended to recruit primary caregivers

(regardless of their gender), 92 % (G1) and 94.2 % (G2) of

the caregivers were mothers. Although this disproportion

between maternal and paternal participation is common in

pediatric research, it would be important to increase the

number of fathers and to assess role differences. Third, our

sample representativeness may be questioned because

parents were recruited from a convenience sample of only

two major public hospitals in the central region of Portugal.

Nevertheless, the sample’s sociodemographic characteris-

tics (family income, professional status, and education) are

similar to Portuguese national levels. Fourth, while chil-

dren with T1D and their parents were assessed in a clinical

context, with the presence of research assistants, healthy

children and their parents completed the self-reported

measures at home. These different sample collection pro-

cedures may also account for group differences in the study
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variables. Future studies should guarantee similar proce-

dures (e.g., healthy children and their parents could com-

plete the self-report measures in the classroom with the

presence of a research assistant).

Despite these limitations, the current study demon-

strated a number of strengths. This research focused on

family and child variables that are relevant in this scientific

domain but whose associations have rarely been investi-

gated. To the best of our knowledge, this investigation is

the first study to explore this mediational hypothesis,

highlighting important links between family, parental, and

child variables. The majority of studies have focused on

direct relations between family functioning and physical

outcomes, primarily metabolic control. Research on the

links between family factors and the psychosocial out-

comes of children with T1D as well as on the mechanisms

accounting for these relations is remarkably limited.

Additional significant strengths of this study include

methodological choices that were made to overcome

important limitations in previous research. First, the chil-

dren’s HRQOL was assessed through their self-reports

rather than through the traditional proxy reports of parents.

Research has emphasized the adequacy, utility, and rele-

vance of children’s self-reports (Eiser and Morse 2001b)

because of the subjective nature of quality of life, although

many studies continue to rely solely on parental reports.

Second, the developmental differences between children

and adolescents were explicitly considered by analyzing

children and adolescents separately in the group compari-

son analyses and examining the moderating role of child’s

age in the mediational models. Most studies analyze chil-

dren and adolescents as a single group and ignore any

differences that may occur as a consequence of the dif-

ferent characteristics of each developmental stage. Third,

the use of an adequate control group composed of dyads of

a parent and a healthy child is an important aspect of this

study that has not been considered in most studies.

This study has scientific and practical implications.

Taken together, the results suggest that this chronic health

condition may be considered a ‘‘family disease’’ (Williams

et al. 2009) that affects not only children but also their

parents. Additionally, our findings highlight the interrela-

tion of child and family adjustment (Drotar 1997; Kazak

1997) and show that family cohesion and parental adjust-

ment is associated with children’s HRQOL. Addressing

caregivers’ psychological distress in family-based inter-

ventions seems to be essential to promote better HRQOL

among children and adolescents with T1D. Rather than an

exclusive focus on children, interventions should include

the family, or at least the main caregiver. These interven-

tions should promote strategies to improve positive family

communication patterns and mutual support that could

subsequently improve cohesion within the family and

diminish parenting stress. Additionally, individual inter-

ventions may be necessary for parents to provide strategies

aimed at reducing parenting stress and psychopathological

symptoms. Health care professionals should be aware of

the increased risk of parental maladjustment in the context

of this pediatric condition and should refer the parent to a

mental health specialist if needed or provide specific par-

ent-centered interventions. Overall, this study supports

family-oriented pediatrics, as recommended by the Amer-

ican Academy of Pediatrics Task Force on Family (Shor

and American Academy of Pediatrics Task Force on the

Family 2003). Given the key role of the family to chil-

dren’s health and well-being, the screening, assessment,

and referral of parents who exhibit psychosocial difficul-

ties, should be an integral part of pediatrics.
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