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Abstract Psychopathological factors associated with

metabolic control in juvenile insulin-dependent diabetes

mellitus (IDDM) deserve further investigation. This study

assessed the relationship among specific psychopathologi-

cal dimensions, coping mechanisms, and metabolic control

in a Croatian clinical sample of adolescents with IDDM.

One-hundred and one adolescents (aged 11–18) with IDDM

filled out the youth self report (YSR) assessing psycho-

pathological dimension and the scale of coping with stress

(SCS). Glycemic control was estimated by the percentage

of glycated hemoglobin (HbA1c). Subjects were divided

into three groups according to HbA1C values: ‘‘optimal’’,

‘‘suboptimal control’’, and ‘‘at high risk’’. Subjects in

optimal glycemic control presented with significantly lower

scores in most of YSR scales compared to subjects at high

risk. Moreover, they had significantly lower scores in

avoidance and emotional reactivity and significantly higher

scores in cognitive restructuring and problem solving

SCS subscales. Regression models revealed that both

internalizing and externalizing YSR scores, as well as

emotional reactivity coping scores, independently contrib-

uted to explain variability of HbA1C values. Both inter-

nalizing and externalizing psychopathological dimensions,

as well as emotion-oriented coping strategies, are inde-

pendently associated with poor metabolic control in both

boys and girls with IDDM, thus representing potential

interest targets of psychotherapeutic interventions aimed at

improving glycemic control in this population.

Keywords Insulin-dependent diabetes mellitus �
Coping � Psychopathology � Adolescents

Introduction

Diabetes mellitus type 1 or insulin-dependent diabetes

mellitus (IDDM) is a lifelong metabolic disorder charac-

terized by high blood glucose levels due to reduced insulin

secretion [5]. With a worldwide prevalence of at least 0.2/

1,000 and a constant increase in annual incidence [11],

IDDM is now the third most common chronic disease in

children and adolescents (after asthma and cerebral palsy)

[3], thus representing a huge public health problem in this

population.

Inadequate IDDM management may contribute to poor

glycemic control, increasing the risk for medical compli-

cations [2, 19, 29]. Adolescents with IDDM have been

found to be less adherent to treatment and particularly at

risk of poor glycemic control and as a consequence,

noteworthy of special attention from a clinical as well as

from a research standpoint [21].

Several studies have investigated the relationship

between psychopathological dimensions, such as anxiety

and depressive symptoms, and glycemic control in
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adolescents [20, 23, 24, 27]. However, study results have

been mixed. While some authors have reported a signifi-

cant association between psychopathological symptoms

and poor glycemic control (e.g., [23, 24]), others have

failed to confirm this finding (e.g., [20, 27]). It has been

pointed out that the discrepancy in the results may be

accounted for, at least in part, by methodological issues,

including different statistical analyses in the studies (i.e.,

comparison vs. regressions analyses) [6]. Another reason

for mixed findings in literature is heterogeneous population

samples [6].

Other psychological studies have assessed the role of

coping factors in contributing to glycemic control [12, 31,

32]. Coping styles may be defined as the cognitive and

behavioral efforts used in response to stressful conditions

[22]. Given that IDDM treatment requires continual

adaptation to stressful events (including following pre-

scribed diet, finger pricking for testing blood glucose

levels, and dealing with emotional stressors related to the

illness [13]) coping mechanisms are a logical factor to

consider in relation to glycemic control. However, the

results on the possible role of coping mechanisms are also

inconclusive. While some studies have found that specific

coping styles were significantly related to glycemic con-

trols (e.g., [8, 13]), others found no relation (e.g., [15, 33]).

Moreover, several aspects remain under explored. We

address two particular issues.

First, to our knowledge, no studies in adolescents with

IDDM have assessed if (and which) coping mechanisms

independently contribute to glycemic control after con-

trolling for the effect of psychopathology and vice versa.

Gaining insight into this issue may have useful implications

in the selection of the targets of specific psychotherapeutic

approaches aimed at improving glycemic control, suggest-

ing which specific psychopathological dimensions and/or

coping mechanisms should be addressed.

Second, if and to what extent gender moderates the

relationship between psychological factors and glycemic

control is still unclear [25]. This may be of relevance in

designing psychotherapeutic intervention specific for boys

and girls, respectively.

Therefore, in order to extend our knowledge in the field,

we carried out the present study with the following aims:

(1) to evaluate (by means of different statistical approaches

such as comparisons and regressions analyses) the potential

relationship of several specific psychopathological dimen-

sions and a broad spectrum of coping mechanisms to

glycemic control in a sample of adolescents with IDDM;

(2) to assess if coping mechanisms are significantly related

to glycemic control after controlling for psychopathology

and vice versa; (3) to determine if gender moderates the

relationship of psychopathological dimensions or coping

mechanisms to glycemic control.

Methods

Subjects

Participants were recruited among patients who attended

the pediatric diabetes clinic at Clinical Hospital Center

Rebro in Zagreb, Croatia, in the period August 2008–

March 2009. The subjects invited to participate in the study

were adolescents (aged 11–18) diagnosed with IDDM at

least 12 months prior to entry into the study. Exclusion

criteria were: (1) the presence of other chronic somatic

conditions, beside IDDM, as reported in medical history;

(2) patients unable to provide the requested information in

questionnaires.

The study was presented to the patients and their parents

as: ‘‘A study of relationship between psychological factors

and glycemic control of insulin-dependent diabetes melli-

tus in adolescents’’.

The subjects were asked to participate in the study by

completing questionnaires and allowing the investigators to

include their medical data (information on glycemic con-

trol and medical history) for analysis. None of the subjects

was treated with psychotherapy and/or with psychotropic

drugs, including those who refused to participate. All youth

and their adult guardians provided written informed con-

sent/assent to participate. The questionnaires and data

forms were coded numerically to preserve patient confi-

dentiality. The protocol study was approved by the Ethics

Committee of the Clinical Hospital Center Rebro, Zagreb.

Measures

Questionnaires

Youth self report (YSR) This self-reported questionnaire

[1] consists of two parts. The first one contains a series of

questions assessing adaptive behavior. The second part

contains 112 items describing behavior, each of which is to

be rated on a 3-point scale for applicability to an adoles-

cent: 0 = not true, 1 = somewhat or sometimes true,

2 = very true or often true. In order to assess specific

psychopathological dimensions, in this study we used the

second part of the questionnaire. These ratings were

combined to form eight narrow band scales or syndromes,

two broadband scales, and a total problems score. The eight

syndromes are termed: withdrawn, somatic complaints,

anxious/depressed, social problems, thought problems,

attention problems; delinquent behavior; and aggressive

behavior. Broadband scales are termed: internalizing and

externalizing. The internalizing scale is made up of:

withdrawn, somatic complaints and anxious/depressed

scales. The internalizing scale reflects the internal stress.

The externalizing scale is made up of aggressive behavior
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and delinquent behavior scales. Externalizing scale reflects

one’s conflict with other people and their expectations. The

questionnaire was standardized on a normative sample of

Croatian adolescents [28].

Scale of coping with stress (SCS) It is a self-report

measure of coping strategies, constructed by Vulic-Prtoric

[30] and standardized on a normative sample of Croatian

children and adolescents. It consists of 58 items that

form 7 subscales describing 7 dimensions of coping with

stress: problem solving (9 items), cognitive restructuring

(8 items), emotional reactivity (8 items), distraction (10

items), avoidance (11 items), seeking help from peers

(6 items), seeking help from family members (6 items).

Each of the items is rated twice on a 4-point scale for

applicability to an adolescent, answering the questions

about frequency and estimated effectiveness (indicated

with the suffix ‘‘e’’ in this manuscript) of certain coping

styles of adolescents.

Glycemic assessment

Glycemic control was estimated by means of the percentage

of glycated hemoglobin (HbA1C). HbA1C is a retrospec-

tive measure of average blood glucose levels over the pre-

ceding 2–3 months where a higher number represents

poorer glycemic control [9]. The level of HbA1C is the

most frequently used measure that balances glycemic con-

trol with the risk of severe hypoglycemia and is considered

an appropriate treatment goal for youth [17]. Blood samples

were analyzed using a Bayer DCA 2000. Since IDDM

patients have their HbA1C taken during each visit at the

pediatric diabetes clinic, readings for the visits 12 months

prior to questionnaire completion were obtained from

medical records and the mean value of HbA1C was calcu-

lated. This allowed us to have an estimation of the glycemic

control in the 12 months period prior to study.

According to mean values of HbA1C, diabetic adoles-

cents were divided into three groups: those with optimal

glycemic control (HbA1C \ 7.5%), suboptimal glycemic

control (HbA1C between 7.5 and 9%) and those at

high risk for developing disease complications group

(HbA1C [ 9%). These cutoffs values were established

according to the latest International Society for Pediatric

and Adolescent Diabetes (ISPAD) guidelines [26].

Statistical analysis

Demographic and clinical data, including scores on ques-

tionnaires, are shown as means and SD or percentages.

One-way ANOVA with Bonferroni multiple comparisons

procedure was performed to compare mean YSR and SCS

scores in the three glycemic control groups (optimal,

suboptimal, and at high risk). Two-way ANOVA, using

glycemic control and sex as fixed factors and each YSR

and SCS subscales score as dependent variable, was used

to assess if gender moderated the relationship between

glycemic control and each subscale score. To evaluate the

relationship among glycemic control, coping mechanisms

and psychopathology scores, a bivariate correlation matrix

(Pearson correlation) was first calculated including

HbA1C, each score on YSR and each score on SCS. To

assess if glycemic control was associated with coping

mechanisms scores and psychopathology scores controlling

for each other, a series of linear regression analysis models

was performed including, as dependent variable, HbA1C

values and, as independent variables, scores on YSR and

SCS subscales significantly correlated to HbA1C in the

bivariate correlation matrix. The use of the previous sta-

tistical tests was considered appropriate taking into account

the lack of extreme departure from normal distribution for

most of the variables (as indicated by the analysis of

variables kurtosis and skewness), as well as the relative

large sample size. A probability level of P \ 0.05 was used

to indicate statistical significance. All statistical analyses

were performed using the SPSS v. 15.0 software (SPSS,

Inc., Chicago, IL, USA).

Results

One-hundred and six patients were invited to participate in

the study; five refused to participate. Therefore, the final

sample is made up of 101 participants.

Table 1 reports the demographic and clinical charac-

teristics of the subjects, in boys, girls, and total sample,

respectively. Of note, boys and girls did not significantly

differ in any of these parameters (age, duration of diabetes,

mean HbA1C, glycemic regulation state prevalence, insu-

lin therapy type prevalence).

Table 2 shows mean scores on YSR and SCS subscales.

Boys presented with significantly lower mean scores on

withdrawn and internalizing subscales of YSR (P = 0.004

and P = 0.022, respectively), and with significantly higher

scores on the SCS emotional reactivity subscale compared

to girls (P = 0.031). No other significant differences were

found between boys and girls.

One-way ANOVA with Bonferroni multiple compari-

sons procedure revealed that subjects in optimal glycemic

control, compared to both other two groups, presented with

significantly lower mean scores in the following YSR

subscales: attention problems (optimal vs. suboptimal,

P = 0.003; optimal vs. at high risk, P \ 0.0001), delin-

quent behaviors (optimal vs. suboptimal, P = 0.034; opti-

mal vs. at high risk, P \ 0.0001), aggressive behaviors

(optimal vs. suboptimal, P = 0.001; optimal vs. at high
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risk, P \ 0.0001), externalizing (optimal vs. suboptimal,

P = 0.001; optimal vs. at high risk, P \ 0.0001), and total

score (optimal vs. suboptimal, P = 0.006; optimal vs. at

high risk, P \ 0.0001). Moreover, subjects with optimal

glycemic control had significantly lower scores compared

to those at high risk in the following YSR subscales:

anxiety/depression (P \ 0.0001), withdrawn (P \ 0.0001),

somatic (P \ 0.0001), social problems (P \ 0.0001),

thought problems (P \ 0.0001), and internalizing

(P \ 0.0001). Subjects with suboptimal control presented

with significantly lower mean scores compared to those at

high risk in the following YSR subscales: anxiety/depres-

sion (P \ 0.0001), withdrawn (P \ 0.0001), somatic

(P \ 0.0001), social problems (P \ 0.0001), thought

problems (P = 0.001), attention problems (P = 0.012),

internalizing (P \ 0.0001), and total (P \ 0.0001). As for

mean scores on SCS, subjects in optimal glycemic control

presented with significant higher mean scores compared to

other two groups in the following SCS subscales: problem

solving (optimal vs. suboptimal, P = 0.003; optimal vs.

at high risk, P \ 0.0001), and problem solving-e (optimal

vs. suboptimal, P = 0.029; optimal vs. at high risk,

P \ 0.0001). Moreover, subjects with optimal glycemic

level had significantly higher scores compared to those at

high risk in the following subscales: seeking help from

family (P = 0.032), cognitive restructuring (P = 0.001),

and cognitive restructuring-e (P = 0.030). Subjects with

suboptimal glycemic control presented with significantly

higher mean scores compared to those at high risk in the

following SCS subscales: problem solving (P \ 0.0001),

problem solving-e (P \ 0.0001) and cognitive restructur-

ing-e (P = 0.030). On the other hand, subjects with opti-

mal glycemic control had significantly lower mean scores

compared to both other groups in the following SCS sub-

scales: emotional reactivity (optimal vs. suboptimal,

P = 0.021; optimal vs. at high risk, P \ 0.0001),

emotional reactivity-e (optimal vs. suboptimal, P = 0.008;

optimal vs. at high risk, P \ 0.0001). Moreover, subjects

with optimal glycemic control had significantly lower

scores compared to those at high risk in the SCS subscale

avoidance (P \ 0.0001).

Two-way ANOVA showed that gender did not moderate

the relationship between glycemic control and any of the

YSR or SCS subscale scores (in the model testing the

‘‘gender–glycemic control’’ interaction, P [ 0.05 for any

YSR and SCS subscale; there was only a tendency towards

statistical significance for YSR internalizing subscale,

P = 0.073).

Table 1 Demographic and clinical characteristics of the subjects

Boys Girls All adolescents

N 50 51 101

Age (years) 15.2 (2.1) 15.3 (1.9) 15.2 (2.0)

Duration (years) 5.6 (3.0) 5.2 (2.9) 5.4 (3.0)

HbA1C 8.9 (1.7) 8.9 (1.8) 8.9 (1.7)

Glycemic regulation

Optimal 26.0% 29.4% 27.7%

Suboptimal 36.0% 27.4% 31.6%

High risk 38.0% 43.2% 40.7%

Insulin therapy

Insulin injections 96% 96% 96%

Insulin pump 4% 4% 4%

Values are means and SD or percentages

Table 2 Scores on the YRS and SCS subscales

Boys Girls All adolescents

YSR subscales

Anx/Depr 5.7 (4.1) 7.4 (4.7) 6.6 (4.5)

Withdrawn 4.0 (2.9)** 4.8 (3.8) 4.4 (3.4)

Somatic 2.3 (2.1) 3.9 (2.6) 3.1 (2.5)

Social 3.3 (3.1) 3.4 (3.3) 3.4 (3.2)

Thought 2.6 (2.9) 2.3 (2.2) 2.4 (2.5)

Attention 5.4 (2.4) 5.2 (3.4) 5.3 (2.9)

Delinquent 5.3 (3.1) 2.9 (2.6) 4.1 (3.1)

Aggressive 7.6 (4.2) 6.4 (3.3) 7.0 (3.8)

Int 12.1 (8.3)* 16.1 (10.2) 14.1 (9.5)

Ext 13.0 (6.6) 9.4 (5.4) 11.2 (6.2)

Tot 39.7 (19.1) 39.8 (19.8) 39.7 (19.4)

SCS subscales

Problem solving 14.7 (5.6) 15.6 (5.1) 15.1 (5.3)

Problem solving-e 15.5 (5.2) 16.6 (5.6) 16.0 (5.4)

Avoidance 11.5 (5.8) 13.5 (5.4) 12.5 (5.7)

Avoidance-e 11.6 (6.1) 14.0 (5.6) 12.8 (6.0)

Emotional react 5.4 (3.3)* 4.0 (2.6) 4.7 (3.1)

Emotional react-e 4.5 (2.7) 4.2 (2.9) 4.3 (2.8)

Help peers 7.3 (3.3) 11.6 (3.8) 9.5 (4.2)

Help peers-e 9.8 (3.7) 13.2 (3.6) 11.5 (4.0)

Help fam 6.0 (3.2) 7.7 (4.7) 6.8 (4.1)

Help fam-e 8.1 (4.3) 10.0 (5.1) 9.1 (4.8)

Cogn restr 9.8 (4.8) 12.9 (4.5) 11.4 (4.9)

Cogn restr-e 11.4 (5.1) 15.0 (4.7) 13.2 (5.2)

Dis 13.8 (5.1) 14.7 (5.4) 14.3 (5.3)

Dist-e 15.8 (5.7) 16.4 (5.4) 16.1 (5.5)

Values are means and SD

Int Internalizing, Ext externalizing, Tot total score, Problem solving-e
effectiveness of problem solving, Avoidance-e effectiveness of

avoidance, Emotional react emotional reactivity, emotional react-e

effectiveness of emotional reactivity, Help peers seeking help from

peers, Help peers-e effectiveness of seeking help from peers, Help
fam seeking help from family, help fam-e effectiveness of seeking

help from family, Cogn restr cognitive restructuring, Cogn restr-e
effectiveness of cognitive restructuring, Dis distraction, Dis-e effec-

tiveness of distraction

Significant difference: * P \ 0.05; ** P \ 0.01
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Table 3 shows bivariate correlation matrix. Of note,

HbA1C values were significantly directly correlated to all

the YSR subscales (P \ 0.001 for all) as well as to the SCS

subscales avoidance (P \ 0.001), avoidance-e (P =

0.044), emotional reactivity (P \ 0.001), emotional reac-

tivity-e (P \ 0.001), and inversely correlated to problem

solving (P \ 0.001), problem solving-e (P \ 0.001), cog-

nitive restructuring (P = 0.008), and cognitive restructur-

ing-e (P = 0.014).

Regression models were conducted to assess the inde-

pendent relationship of YSR and SCS scores to HbA1C

levels controlling for each other. Given the high multi-

collinearity among anxiety/depression, withdrawn,

somatic, social problems, thought problems, attention

problems, delinquent behaviors, and aggressive behaviors,

we entered into the models only internalizing, externalizing

subscales, along with SCS subscales (one for each model).

The only SCS subscale that was correlated to HbA1C after

controlling for internalizing and externalizing problems

was emotional reactivity (P = 0.016). Internalizing

(P \ 0.001) and externalizing (P \ 0.001) were strongly

correlated to HbA1C in each model (including the one

which included emotional reactivity). Therefore, in our

regression model, both emotional reactivity and external-

izing and internalizing problems contributed to explain the

variability of Hb1AC, separately. This model, showed in

Table 4, accounted for about 58% of HbA1C variability.

The model including problem solving, internalizing and

externalizing problems revealed a tendency towards sta-

tistical significance for problem solving in independently

explaining variability in HbA1C (P = 0.052).

Discussion

To our knowledge, this is the first study to assess both a

comprehensive measure of psychopathological symptoms

and a broad spectrum of coping mechanisms, their inde-

pendent relation with glycemic control, and the potential

moderating role of gender in the relationship between

psychopathological dimensions/coping mechanisms and

glycemic control in adolescents. It is also the first study of

psychological variables in a sample of adolescents with

IDDM in Croatia.

Using different statistical approaches, to try to overcome

some limitations in previous studies, we found that psy-

chopathological dimensions, as well as some coping

mechanisms, were significantly associated with glycemic

control, as measured by HbA1C. Moreover, our regression

model showed that internalizing and externalizing prob-

lems and emotional reactivity independently contributed to

explain variability in HbA1C, while other coping mecha-

nisms (with the possible exception of problem solving,

which was marginally significant) did not contribute to

explain variability in HbA1C after controlling for exter-

nalizing and internalizing problems. Finally, gender did not

moderate the relationship between psychopathological

dimensions or coping mechanisms and glycemic control.

While most of previous literature focused on mood and

anxiety symptoms [6], we examined a broad range of

psychopathological dimensions. It is noteworthy that all of

them were associated with glycemic control. However, the

cross-sectional nature of our study does not allow us to

infer causality among variables: theoretically, it is possible

that psychopathological symptoms lead or contribute to

poor glycemic control, that poor glycemic control increases

psychological dysfunctions, or that both poor glycemic

control and psychopathology are the expression of a third

unknown underlying mechanism.

Several mechanisms have been proposed to explain a

possible causal contribution of psychopathological factors to

poor glycemic control [14, 25]. According to neurobiologi-

cal models, psychopathology contributes to poor glycemic

control via the potential increase, induced by psychological

distress, in the levels of counter-regulatory hormones (cor-

tisol, epinephrine, glucagon, and growth hormone) that

antagonize insulin action, thus exacerbating poor glycemic

control [14]. It is also possible that psychological problems

affect glycemic control indirectly, via inadequate adherence

to treatment regimen [25]. Internalizing problems such as

depression and anxiety may manifest with apathy and

anhedonia, feelings of helplessness and hopelessness, worry

and fear, which, in turn, may negatively impact on adherence

to diabetes regimen [25]. Externalizing symptoms, including

aggressiveness, oppositional behavior, and conduct prob-

lems, may contribute to poor glycemic control, interfering

with the adolescent’s ability to follow the rules associated

with the diabetes regimen such as appropriately adminis-

tering insulin and following a diet [25]. Since in our study all

psychopathological dimensions correlated with glycemic

control, this could suggest that a general mechanism, such as

stress related to psychopathology, more than specific

mechanisms for each psychopathological dimension, may

contribute to poor glycemic control.

The cross-sectional nature of our study prevents estab-

lishing the causality between glycemic control and psy-

chological symptoms assessed with the YSR. Beside the

above mentioned explanation (psychopathology leading to

poor glycemic control), it is also possible that poor gly-

cemic control contributes to psychopathological symptoms.

Recently, Knight and co-workers [18] reported evidence

supporting this hypothesis. Clearly, further studies are

needed to gain further insight into the causality between

glycemic control and psychological problems.

As for coping mechanisms, the significant direct corre-

lation between emotional reactivity or avoidance and
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Table 3 Bivariate correlation matrix (r coefficients) among demographic, clinical variables, and scores on YSR and SCS

H Dur Ps Pse Av Ave Er Emre Shp Shpe Shf Shfe Cr

Age

H 0.021

Dur 0.478 -0.075

Ps -0.022 20.522 0.118

Pse -0.012 20.49 0.074 0.923

Av 0.166 0.432 0.113 20.237 20.248

Ave 0.134 0.201 0.086 -0.088 -0.016 0.762

Er 0.190 0.594 -0.052 20.487 20.486 0.426 0.232

Ere 0.250 0.496 -0.020 20.368 20.328 0.362 0.305 0.862

Shp 0.188 -0.021 0.074 0.140 0.229 0.069 0.102 -0.079 -0.005

Shpe 0.204 -0.049 0.080 0.133 0.284 0.020 0.108 -0.134 -0.033 0.900

Shf -0.014 -0.116 0.055 0.393 0.439 0.174 0.255 -0.143 -0.027 0.365 0.318

Shfe -0.043 -0.133 0.035 0.442 0.532 0.100 0.220 0.219 -0.054 0.355 0.385 0.921

Cr 0.020 20.264 0.152 0.586 0.552 0.099 0.238 20.395 20.256 0.347 0.296 0.500 0.449

Cre 0.058 0.244 0.139 0.598 0.624 0.101 0.302 20.387 -0.16 0.352 0.344 0.58 0.594

Di -0.004 0.134 0.139 -0.030 -0.019 0.447 0.357 0.112 0.069 0.235 0.230 0.153 0.157

Die -0.008 0.144 0.064 -0.065 -0.020 0.462 0.455 0.108 0.086 0.144 0.211 0.139 0.174

AD 0.057 0.646 -0.085 20.472 20.484 0.563 0.353 0.506 0.455 0.112 0.060 -0.090 -0.148

Wi 0.049 0.529 -0.078 20.380 20.452 0.461 0.189 0.380 0.299 0.017 -0.026 -0.190 20.242

Som -0.081 0.461 -0.052 20.323 20.363 0.452 0.231 0.278 0.218 0.107 0.056 -0.136 -0.121

Soc 0.018 0.447 -0.134 20.501 20.545 0.346 0.131 0.520 0.428 -0.042 -0.111 -0.249 -0.289

TP 0.070 0.473 0.028 20.350 20.365 0.359 0.105 0.436 0.265 -0.042 -0.042 -0.263 -0.250

AP -0.030 0.532 -0.169 20.489 20.483 0.260 0.017 0.478 0.351 0.020 -0.003 20.425 20.430

DB 0.269 0.363 0.050 20.326 20.348 0.074 20.006 0.518 0.470 20.232 20.234 20.245 20.260

AB 0.076 0.526 -0.006 20.371 20.363 0.201 -0.047 0.441 0.372 20.063 -0.032 -0.184 -0.168

Int 0.022 0.623 -0.069 -0.452 0.500 0.554 0.295 0.451 0.379 -0.085 0.030 -0.159 20.200

Ext 0.181 0.504 0.023 20.390 20.396 0.161 0.027 0.530 0.464 20.154 20.136 20.238 20.236

Tot 0.084 0.728 -0.069 20.560 20.589 0.501 0.204 0.624 0.496 0.023 -0.005 20.269 20.296

Cre Di Die AD Wi S So TP AP D AB Int Ext Tot

Age

H

Dur

Ps

Pse

Av

Ave

Er

Ere

Shp

Shpe

Shf

Shfe

Cr

Cre 0.890

Di 0.192 0.192

Die 0.183 0.220 0.861

AD -0.147 -0.191 20.231 0.255

Wi 20.208 20.288 0.127 0.118 0.824
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glycemic control, as well as the inverse correlation

between HbA1C values and problem solving in bivariate

correlation matrix, are consistent with results from previ-

ous studies in adults, showing that emotion-oriented coping

strategies in the long run may be less adaptive than prob-

lem-oriented strategies [7, 16].

The cross-sectional nature of our study also prevents us

to infer causality between coping mechanisms and glyce-

mic control. From a theoretical standpoint, it is possible

that coping mechanisms contribute to improving or wors-

ening glycemic control, but it is also possible that coping

response develop in response to poor control [8]. One

major and original finding of our study was that, after

controlling for internalizing and externalizing symptoms,

only emotional reactivity (and marginally, problem solv-

ing) still explained variability in glycemic control. This

suggests that the putative effect of other coping mecha-

nisms on glycemic control may be mediated by psycho-

pathology, while emotional reactivity coping would have a

more direct and specific effect. Interestingly, our results are

in line with a recent longitudinal study showing that higher

levels of anger coping (which is a form of emotional

reactivity coping style) may promote poorer glycemic

control in diabetes patients by provoking greater diabetes-

related distress [33]. It is possible that distress contributes

directly to poor glycemic control via neuroendocrinologi-

cal mechanisms (it is well know that there is a significant

association between HbA1C and stress levels [4]). It is also

possible that stress may impair on glycemic control indi-

rectly, by its negative impact on behaviors related to

optimal glycemic control (e.g., following diet or finger

pricking). Further studies are needed to confirm these

hypotheses.

Although boys and girls significantly differed in with-

drawn and internalizing YSR subscales, and in emotional

reactivity CSC subscale, the effect of psychopathology and

coping on glycemic control was not different according to

gender. Gender failed to be a moderator of the relationship

between glycemic control to any psychopathological

dimensions and coping mechanisms. The lack of moder-

ating effect of gender suggests that coping styles or psy-

chopathological symptoms may act on glycemic control

independently of possible hormonal or socio-cultural

effects related to gender. Neuroendocrinological studies, as

well as studies conducted in different socio-cultural con-

texts, should be conducted to extend our knowledge in this

area of research. Our findings could have important clinical

implications, suggesting that psychological approaches to

improve glycemic control should address the same psy-

chopathological dimensions and coping mechanisms in the

two genders.

Beside the cross-sectional nature, other possible limita-

tions of our study should be reported.

Table 4 Regression analysis: final model

R2 Standardized beta coefficients SE P

Dependent variable

HbA1C 0.581

Independent variables

Int 0.477 0.014 \0.001

Ext 0.315 0.022 \0.001

Emoreact 0.211 0.049 0.016

Int internalizing, Ext externalizing, Emoreact emotional reactivity

Significant association * P \ 0.05

Table 3 continued

Cre Di Die AD Wi S So TP AP D AB Int Ext Tot

Som 20.093 -0.106 0.207 0.219 0.653 0.632

Soc -0.216 -0.296 0.138 0.101 0.638 0.563 0.491

TP -0.205 -0.254 0.150 0.201 0.488 0.468 0.496 0.523

AP 20.255 20.292 0.035 0.047 0.559 0.478 0.460 0.642 0.597

DB 20.310 20.303 -0.130 -0.154 -0.010 0.064 0.001 0.308 0.210 0.253

AB -0.156 -0.156 -0.049 0.026 0.251 -0.129 20.278 0.434 0.463 0.548 0.604

Int 20.175 20.228 0.217 0.225 0.945 0.922 0.805 0.636 0.534 0.562 0.033 0.236

Ext 20.251 20.250 -0.098 -0.063 0.158 0.110 0.172 0.421 0.39 0.464 0.873 0.916 0.160

Tot 20.252 20.298 0.157 0.188 0.777 0.724 0.708 0.730 0.694 0.761 0.448 0.651 0.821 0.624

H HbA1C, Dur duration of diabetes, Ps problem solving, Pse effectiveness of problem solving, Av avoidance, Ave effectiveness of avoidance, Er
emotional reactivity, Emre effectiveness of emotional reactivity, Shp seeking help from peers, Shpe effectiveness of seeking help from peers, Shf
seeking help from family, Shfe effectiveness of seeking help from family, Cr cognitive restructuring, Cre effectiveness of cognitive restructuring,

Di distraction, Die effectiveness of distraction, AD anxiety/depression, Wi withdrawn, S somatic, So social problems, TP thought problems, AP
attention problems, D delinquent behaviors, AB aggressive behaviors, Int internalizing, Ext externalizing, Tot total score

Significant values (P \ 0.05) are reported in bold
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First, our research was based on self-reported ques-

tionnaires. Data based on self-reports allow for the par-

ticipants’ own perception of coping efforts but are naturally

subject to reporting bias [10]. However, it is well known

that adolescents may report psychopathological symptoms

better in self questionnaires than direct interviews [17].

Second, it is possible that a subset of adolescents who

refused to participate in this research presented with

inappropriate coping mechanisms (such as avoidance).

However, since only 5.3% of eligible adolescents opted to

not take part in the study, we believe that this was not a

significant issue.

Third, HbA1C provides information on glycemic control

over a limited period of time. It is possible that some

effects of coping mechanisms or psychopathological dis-

orders may not be evident during this limited period.

However, as previously stated in the ‘‘Methods’’ section, in

order to partially overcome this problem, we averaged

HbA1C values taken in the 12 months before question-

naires’ administration.

In spite of its limitations, we believe that the results of

our study add new data to the field. If longitudinal studies

confirm the causal role of psychopathology in contributing

to poor metabolic control, psychological symptoms should

be considered as targets of interventions aimed at improving

glycemic control. Our study suggests that both internalizing

and externalizing symptoms, as well as emotional coping

behaviors should be addressed in these psychological

interventions. Our data also suggest that psychological

interventions could not differ between girls and boys.

Moreover, it would be important for clinicians to keep in

mind a need for psychological assessment of adolescents

with IDDM.

Given that the quality of glycemic control is directly

related to short-term and long-term severe complications of

IDDM, research on possible psychological factors related

to glycemic control is noteworthy and should be

encouraged.
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