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items such as ‘I find it difficult to say how I feel inside’ and ‘I
find it hard to say how I feel about other people’. The children’s
ifficulties  describing  feelings  to  others  still  predicts
lycaemic  control  up  to  24  months  later  in  children
ith type  1  diabetes

.  Introduction

Screening for personal vulnerability factors is useful for
ncreasing diabetes patients’ self-management abilities and
educing the pernicious effects of poor glycaemic control.

In this study, we will examine the role of alexithymia factors.
Alexithymia is a personality trait that involves a lack of emo-

ion regulation abilities [1]. Individuals who score high on this
onstruct take little interest in their inner emotional and fantasy
ife; have a cognitive style that is literal, utilitarian and externally
rientated; and experience difficulties in identifying emotions
nd describing what they feel to others [1]. Alexithymia has
een described as a vulnerability factor for various mental dis-
rders [2], and is also becoming increasingly known as a risk
actor for physical disorders, too [3].

More specifically, some research has explored the specific
elationship between alexithymia and chronic disease man-
gement. A few years ago, one study showed that maternal
lexithymia and familial cohesiveness had an impact on gly-
aemic control in diabetic children [4]. Another study conducted
n adults with type 1 diabetes (T1D) showed that scoring higher
n the alexithymia factor ‘difficulty describing feelings’ (DDF)
as associated with raised levels of glycated haemoglobin

HbA1c) [5]. This result suggests that, in adulthood, DDF is a
ulnerability factor for the severity and evolution of diabetes. It
as then also shown that, in childhood, higher scores on the DDF

lexithymia factor were related to poorer glycaemic control [6].
The goal of the present study was to assess the longitudi-

al association between childhood alexithymia and glycaemic
ontrol. This 2-year follow-up study examined the respective
ontributions of time 1 (T1) measures (demographics, medical
ariables and alexithymia characteristics) in the prediction of
ollow-up measures of glycaemic control (HbA1c) in a sample
f children, aged 8–12 years, with T1D. One central issue was
o test whether the DDF factor could still predict glycaemic con-
rol in the long term, over and above the usual sociodemographic

nd health variables. m

http://dx.doi.org/10.1016/j.diabet.2015.12.003
262-3636/© 2015 Elsevier Masson SAS. All rights reserved.
.  Methods

.1.  Study  population

The present study was conducted at the Diabetology Clinic
f the University Children’s Hospital Queen Fabiola in Brus-
els, Belgium. The experimental mortality rate for follow-up
easures was 6% (two participants failed to attend later consul-

ations, and one patient with highly unstable glycaemic control
or unexplained reasons was excluded).

The final sample for this follow-up study included 42 par-
icipants (21 girls, 21 boys) with T1D, ranging from 8 to 12
ears at T1 and from 10 to 14 years at time 5 (T5). A total of 23
hildren (55%) were Belgian citizens.

.2.  Measures  of  demographics,  medical  variables  and
lexithymia characteristics

Sociodemographic, health condition and psychological varia-
les were not measured again during the follow-up. (For
dditional T1 details, please refer to the method described in
6]). The following five predictors divided in three blocks of
redictors, which were significantly associated with HbA1c at
1, were considered during the follow-up:

 demographic details [parental level of education (majority of
parents achieved secondary school: 11.4 ±  4.3 years)] and
marital status [most parents (86%) lived together];

 health condition [diabetes duration (60 ±  35 months; range:
8–136)] and number of self-monitored blood glucose
(SMBG) readings (64% did four readings/day);

 DDF factor according to the Alexithymia Questionnaire for
children [7] (five items, scores 0 to 10), where a higher score
indicates greater difficulty in communicating feelings to other
people.

The French version of this questionnaire was adapted in 2007
y Lahaye and Luminet (unpublished document), and includes
ean DDF score was 4.12 ±  2.40 (range: 0–8).

http://www.sciencedirect.com/science/journal/12623636
dx.doi.org/10.1016/j.diabet.2015.12.003
http://crossmark.crossref.org/dialog/?doi=10.1016/j.diabet.2015.12.003&domain=pdf
dx.doi.org/10.1016/j.diabet.2015.12.003
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.3.  Assessment  of  glycaemic  control  during  follow-up

Glycaemic control was measured by determination of HbA1c
evels, using high-performance liquid chromatography (HPLC)
nd an HA 8160 analyzer (A. Menarini Diagnostics, Florence,
taly), which allowed calculation of the glycaemic control pro-
le for the past 2 months. The HbA1c upper limit of normal

s 6.2% [6]. An average value of HbA1c for a 6-month period
as calculated based on information reported in the partici-
ants’ medical records. In general, patients came for a hospital
onsultation every 2 months. Thus, three measurements were
ollected per each 6-month period for most participants (mini-
um of two measurements, maximum of four). This calculation
as based on four consecutive 6-month periods and corresponds

o mean HbA1c values for time point 2 (T2; 6 months later), T3
12 months later), T4 (18 months later) and T5 (24 months
ater).

Follow-up mean HbA1c values were close to 7.5% and were
elatively stable over time, with extreme values always staying
etween 5.90% and 11.10%. These values were also representa-
ive of the mean HbA1c level achieved by all of the T1D children
ollowed in hospital [8]. For more descriptive information on the
tudy HbA1c measures, see Fig. 1.

.4.  Statistical  analysis

All analyses were performed with Statistical Package for
ocial Sciences (SPSS) version 18.0 software. To test the long-

erm predictive power of departure-point significant predictors
n follow-up measures of glycaemic control (T2 to T5), five
ierarchical regression analyses (one for each time point) were

un, using the same order of entry (in three blocks) as in [6]:
emographic variables in the first block; medical variables in

 

ig. 1. Longitudinal HbA1c distributions over follow-up (Tukey box plot).
orizontal axis (x): HbA1c measures at five time points; vertical axis (y):
bA1c values as percentages. Minimum: Q1 (percentile 25); Q2 (percentile
0/median); and Q3 (percentile 75); maximum: excluding outliers and extreme
cores.
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he second one; and, finally, the alexithymia factor DDF in the
hird.

.  Results

The final regression models were significant for all five time
oint measurements. The same variables as in our previous
eport [6] predicted levels of HbA1c. The three blocks of pre-
ictors all contributed significantly to variations in HbA1c, with
4 hierarchical regression being the only exception in that two
redictors (parental education and DDF) did not predict HbA1c.
omparison analyses of sample pairs of T1 mean HbA1c val-
es with HbA1c measures at later time points showed that the T4
bA1c values were marginally different from T1 [t(42) = –1.722,

 = 0.093]. This suggests that some uncontrollable events might
ave taken place in the weeks preceding the measurement of the
4 values.

Results are summarized in Table 1. They indicate that,
imilar to what was found at T1, three variables predicted
ower HbA1c values (better glycaemic control): a two-parent
amily; higher parental level of education; and more fre-
uent SMBG measurements/day. In addition, two variables
redicted higher HbA1c values (poorer glycaemic control):
onger diabetes duration; and higher scores on the DDF factor
f alexithymia.

Sociodemographic and health condition variables were
obust and stable predictors of glycaemic control from T2 to
5, with R2 measures ranging from 0.18 to 0.39, and from
.13 to 0.37 of glycaemic control variance, respectively, over a
eriod of 2 years. The DDF predictive value tended to decrease
ver time, with the highest value of 0.12 at T1 decreasing to
.05 at T5. At T5, each increase of 1 unit in DDF score was
ssociated with a 0.09 increase in HbA1c value, with a theo-
etical maximum gain of 0.93. Knowing the mean T5 HbA1c
alue and standard deviation for the whole group (7.4 ±  0.9%),
t may be concluded that different DDF scores can make the
ifference between good (HbA1c ≤  7.5%) and insufficient or
oor (> 7.5%) glycaemic control in children, as defined by
he International Society for Pediatric and Adolescent Diabetes
ISPAD) [9].

.  Discussion

.1.  Predictive  factors  of  HbA1c  during  follow-up

Hierarchical regression analyses carried out with longitudinal
easures of HbA1c allowed the conclusion that sociodemo-

raphic, medical variables and the alexithymia DDF factor
easured at T1 are still able to significantly predict the vari-

nce of HbA1c measured at later time points [1] over a period
f at least 2 years. Longitudinal data show that these three cate-
ories of variables are robust predictors of long-term glycaemic
ontrol.
However, the T4 HbA1c showed a relatively different pattern
rom the other HbA1c time point measurements. As compari-
on analyses of sample pairs indicated that the T4 HbA1c was
arginally, but not significantly, different from the T1 measure,
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Table 1
Hierarchical regression analysis predicting 2-year longitudinal HbA1c values (final � and explained variance).

Patients
(n = 42)

Final � R2 change

2010 article
(n = 45)

T1 T2 T3 T4 T5 2010 article
(n = 45)

T1 T2 T3 T4 T5

Step 1: demographics 0.18* 0.23** 0.39** 0.28** 0.18* 0.34**

Marital statusa –0.340** –0.458** –0.492** –0.406** –0.291* –0.452**

Parental educationb –0.280* –0.375** –0.366** –0.297* –0.127e –0.334**

Step 2: health condition 0.18** 0.13* 0.19** 0.20** 0.37** 0.20**

Diabetes duration (months) 0.320** 0.201+ 0.365** 0.402** 0.478** 0.389**

SMBG readings/day –0.280* –0.262* –0.302* –0.267* –0.443* –0.287*

Step 3: emotional incompetence 0.12** 0.11** 0.07* 0.04e 0.01d 0.05*

DDFc 0.340** 0.341** 0.260* 0.211e 0.102d 0.237*

T1–T5: time point 1 to time point 5; SMBG: self-monitored blood glucose; DDF: difficulty describing feelings.
a –1 = separated, divorced or widower (one-parent family); 1 = together or married (two-parent family).
b Number of years of education after first year of primary school, without counting repeats of a year or higher diplomas obtained.
c As measured by Alexithymia Questionnaire [7] for children.
d Not significant.
e P < 0.10.
* P < 0.05.
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** P < 0.01.

nd no other variables were measured that might have an impact
n disease management (such as puberty, school or treatment
ransitions), it is not possible to explain the different pattern for
4.

Also, contrary to other variables for which the power to
redict HbA1c stayed relatively stable over time, the power
f the DDF tended to decrease. However, its predictive role
n glycaemic control was still significant 2 years later. Thus,
ractitioners are encouraged to consider DDF (and more gen-
rally, alexithymia) as a complementary diagnostic tool to
elp identify those at risk of poor glycaemic control. The
cale is short and easy to administer, and it can help to
chieve required levels of glycaemic control. When the chil-
ren scoring higher on DDF are identified, they will then
eed particular psychological interventions through which the
xpression of emotions is encouraged in a secure and safe
nvironment.

.2.  Limitations  and  future  perspectives

Before planning the new complete collection of data and
onsidering the exploratory nature of the present research, it
as considered desirable to first check whether the T1 inde-
endent variables (sociodemographic, medical and personality
actors) could still predict glycaemic control at later time points.
owever, as no follow-up information was collected for the

ndependent variables measured at T1, it was not possible to
etermine whether they evolved over time. Some of the indepen-
ent variables are subject to possible changes over time, such as
arental status, daily SMBG frequency and alexithymia charac-

eristics. Previous studies have shown that alexithymia is a stable
ersonality trait in adulthood [2] as well as in late adolescence
10]. Thus, new studies are needed to test whether alexithymia
s already stable in childhood.
Another limitation is that our original sample size, which was
lready rather small, decreased even further over time. Future
tudies need to involve larger samples.

.3.  Practical  implications

The difficulty that diabetic children have in expressing their
eelings to others has a long-term impact on their glycaemic
ontrol. From the perspective of a global care approach, practi-
ioners should systematically screen children for their emotional
ompetencies. Such a complementary diagnostic tool is helpful
or identifying, at the onset of diabetes treatment, those who are
ost at risk of poor glycaemic control and then allowing the

mplementation of tailor-made interventions for their specific
eeds [11].
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