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Abstract

Introduction: The announcement of the diagnosis of gestational diabetes mellitus (GDM) may disturb
the pregnant woman’s mental health, affecting also emotional eating. The present study aimed to implement
and evaluate a perinatal psychoeducation (PE) training program aiming to tackle these difficulties associ-
ated with GDM.

Materials & Methods: Twenty-five pregnant women diagnosed with GDM for the first time were re-
cruited: 12 were randomly allocated to only receive treatment-as-usual (TAU) and 13 also participated in
a 5-session psychoeducation program in addition to TAU (PE+TAU).

Results: The intervention was feasible to deliver and accepted well: 11 out of the 13 women in the
PE+TAU group achieved treatment completion (85%). The effect of psychoeducation was evaluated through
changes in BMI and self-report questionnaires, Cambridge Worrying Scale (CWS) and Mindful Eating Ques-
tionnaire (MEQ). Repeated measures ANOVA with age as a covariate showed a significant time-group in-
teraction for BMI (lower in the PE+TAU group; 1? = 0.5, p < 0.001), but not significant interaction effects for
CWS or MEQ.

Conclusions: Psychoeducation recipients appear to benefit from this intervention in preventing excessive
weight gain during pregnancy complicated by GDM, while further indications are required for mindful
eating and pregnancy concerns.
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Introduction

Pregnancy causes biological, social and psycho-
logical changes in women's lives, exacerbated by the
presence of clinical and/or obstetric complications
[1]. These complications can be considered as psy-
choactive facts and usually require specific thera-
peutic approaches. At the same time, psychological
interventions can alleviate dysphoric symptoms
caused by the diagnosis, and enhance compliance
with the respective treatment [2, 3].

Pregnancy is an insulin-resistance condition, espe-
cially during the second trimester, through secretion
of hormones. Therefore, it affects carbohydrate me-
tabolism providing conditions for the development of
gestational diabetes mellitus (GDM). If women with
GDM left without proper medical care, they may give
birth to overweight babies, who, in consequence, may
develop diabetes and cardiovascular complications
in their adult life [4, 5]. Across the lifespan, the risk
progressively increases, with cumulative rates of type
2 diabetes approaching 70% within 28 years after a
pregnancy complicated by GDM [6].

The announcement of the GDM diagnosis usually
causes anxiety and depression [7, 8]. The latter can
be associated either with negative emotions, such as
sadness, fear, guilt and feelings of inadequacy. It can
also trigger concerns of the child's health and the
course of the pregnancy; distortion of the body
image; internal conflicts around nutrition, control,
and pleasure [9, 10]. These dysphoric feelings often
subside after a few weeks, and often do not meet the
criteria for a formal diagnosis of a psychiatric disor-
der. However, disturbances that cause discomfort re-
main [11, 12]. Some patients diagnosed with GDM
conform to the treatment, but many of them find it
difficult to comply and adopt behaviours that are
detrimental to their health [13, 14]. Therefore, the
contribution of psychological support to women
with GDM is essential, as it helps to better adhere to
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treatment [15, 16]. Interventions focused on emo-
tional regulation, strengthening maternal identity
and symbolic reunification of care without excessive
control or guilt are highly recommended [4, 6].

Severe consequences of GDM to both pregnant
women and infants have led to the development of
multidisciplinary intervention programmes on GDM
treatments in order to improve maternal and new-
born health outcomes [17, 18]. Current interven-
tions mainly focus on glucose monitoring dietary,
pharmacological hypoglycaemic agents (insulin or
oral hypoglycaemic agents), dietary and health ed-
ucation, physical activity and rarely on psychological
support [19, 20]. However, the most effective thera-
peutic intervention seems to be interdisciplinary.
Reviewed studies suggest these interventions to be
performed by multidisciplinary teams, including a
combination of physicians, midwives, dietitians,
nurses and psychologists [2, 21].

It seems to be more effective when the therapeu-
tic intervention includes psychological support [22,
23]. One of the basic components is based on en-
hancing awareness and mindfulness of emotional
eating [24, 25]. The latter is defined as food intake
in response to feelings as a counterbalance method
of self-regulation in various psychological states by
eating high-calorie, high-carbohydrate foods with
low nutritional value less intended to satisfy biolog-
ical hunger [26, 27]. Emotional eating may lead to
inappropriate food choices, seeking immediate
pleasure and increased energy intake. Consumption
of these foods usually increases body mass index
(BMI) and affect insulin concertation, particularly
aggravating for this clinical group.

Therefore, the need for psychoeducation (PE) in
pregnant women is often highlighted with the main
goal of improving generally their lifestyle [28, 29].
For that reason, it is important for the appropriate
development of GDM interventions, to involve qual-
itative information that emerge through the litera-
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ture [30, 31]. Lately, the above mentioned interven-
tions are usually divided into three main categories:
self-monitoring of blood glucose levels; dietary and
exercise; and psychological interventions.

Psychological support, through intervention pro-
grams, contributes to smoother adjustment and
faster decrease of discomfort symptoms and better
adjustment during the perinatal period. Studies
show that women with GDM who received a combi-
nation of psychoeducation and mindful self-compas-
sion had lower stress and cortisol levels, better
glucose control and higher pregnancy satisfaction
[32, 33]. More particular, these interventions focus
on body-emotion relationship, work on maternal
identity and caregiving anxieties, mindful eating and
conscious consumption of food, not as control but
as a caring relationship with oneself and the fetus
[34]. They usually involve psychoeducation and
counselling; cognitive-behavioural therapy (cbt)
based on body and nutrition; mindfulness-based
and body-centred interventions; psychodynamic
and psychosomatic approaches [15, 35].

The main premise of the present study is that as
GDM appears to increase depression and anxiety at
least in the early stages of the diagnosis, it may also
increase emotional eating, which can either pre-exist
or be consolidated, due to one’s inability to adapt into
the new condition. To explore this area, the present
study designed and evaluated a perinatal psychoed-
ucation training program related to GDM. We aimed
to evaluate the feasibility of this intervention in this
clinical population, as well as to assess the potential
benefit of women receiving the intervention. The pri-
mary hypothesis was that the group of pregnant
women receiving the add-on psychoeducation will
present changes in BMI, with BMI reduction being the
expected direction. The secondary hypothesis was
that the psychoeducation program will modify
awareness of emotional eating and concerns about
pregnancy, anticipating increased awareness and

lower concerns compared with pregnant women in
the treatment-as-usual (TAU) group after treatment.

Materials & Methods

Study design and procedures

This case-control study was conducted at the Unit
of Reproductive Endocrinology of the First Depart-
ment of Obstetrics and Gynaecology of the Aristotle
University of Thessaloniki in Greece (AUTh). During
that period 40 pregnant women were diagnosed
with GDM for the first time. Following a diagnosis of
GDM, all pregnant women were asked to visit the
outpatient clinic regularly, usually once a week, to
follow-up GDM. Most of those who participated at
the study were after the 24 gestational week, since
this is the usual time for GDM screening, while few
of them were at an earlier stage of their pregnancy.
The intervention was evaluated through self-report
questionnaires, completed by the participants at
two time-points (session 1 and session 5) . The
questionnaires tested worries about pregnancy and
awareness of food consumption and were given in
all women twice; at the time of diagnosis and after
the intervention. At the same time, changes in BMI
of both groups were assessed according to the usual
treatment. Relevant information, such as age, health
issues, family history, smoking and type of concep-
tion were received by the records of the Unit.

Participants

Twenty-five women whose pregnancies were
complicated by GDM, participated in the study. To
participate, they had to be diagnosed with GDM for
the first time, either having been pregnant in the
past or not. The diagnosis of GDM was set by the en-
docrinologists of the Unit according to the Interna-
tional Association of the Diabetes and Pregnancy
Study Groups (IADPSG) criteria.
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Intervention

The psychoeducation intervention was consisted
of 5 sessions, which lasted approximately 20 min-
utes each, designed and performed by the psychol-
ogist of the Unit. Its form was appropriate for the
setting of a general hospital, while the sessions were
performed at an examining room of the Unit, be-
tween the psychologist and the pregnant woman.
More specifically, the core of this intervention in-
volved psychoeducation and counselling; cbt based
on body and nutrition; mindfulness-based and
body-centred interventions; psychodynamic and
psychosomatic approaches. The basic reason of
choosing the above mentioned theories was that
they aim on impulsive behaviors, related to emo-
tional dysregulation, which often lead to food intake
for temporary relief from negative emotions. Psy-
choeducational and counselling interventions eluci-
dated the relationship between stress and glucose
regulation, emphasizing the significance of self-care
and the enhancement of self-efficacy. Cbt targeted
nutritional behaviours to address emotional eating
through cognitive restructuring and behavioural
changes. Mindfulness-based and body-oriented re-
flective techniques cultivated non-judgmental
awareness of the body, fostering renewed physical
trust and a sense of security within the context of
bodily change. Psychodynamic and psychosomatic
frameworks further explored the symbolic mean-
ings associated with sugar and nourishment.

Randomization

Participants were randomized on an 1:1 basis into
two groups according to a predetermined randomiza-
tion list through a computer-based randomizer. Half
of them received the treatment as usual (TAU) (basic
medical, dietary and exercise information) by physi-
cians, dieticians, midwives and personal trainers,
while the rest participated in the program of targeted
psychoeducation in addition to the TAU (PE+TAU).

349

Measures

Body Mass Index

The BMI was calculated as weight in kilograms
(measured to the nearest 100 g) divided by the
height in meters squared (measured to the nearest
0.5 cm), according to the World Health Organization
guidelines.

Mindful Eating Questionnaire

The Adaptation of the MEQ in Greek (MEQ - 20)
[36] has been developed as a tool for measuring
mindful eating. At the original scale [37], the relia-
bility (Cronbach’s alpha) was .64, while at MEQ-20
was.72. MEQ consists of 20 statements that fall into
3 categories: emotional disinhibition, awareness
and distraction. Respondents show how much they
agree with each statement, answering on a Likert
scale from 1 to 4. Higher score denote higher mind-
fulness, ranging from 1 to 4.

Cambridge Worry Scale

The Greek CWS [38] is a 17-item self-report ques-
tionnaire designed to assess the concerns of high-
risk pregnant women with reliability .85 while the
original scale was 0.84 [39]. It evaluates all state-
ments on a 6-point Likert scale. The higher the score
the bigger the degree of concerns, ranging from 0 to
80. CWS encloses four subscales: health concerns (3
questions); concerns about interpersonal relation-
ships (3 questions); socio-medical concerns (5 ques-
tions) and socio-economic concerns (5 questions).

Feasibility

To assess the feasibility of delivering this interven-
tion in the context of a clinical trial, we examined the
recruitment rate (i.e., percentage of participants re-
cruited out of the total number of patients examined
for eligibility) and the study completion rate (i.e.,
percentage of participants completed the study out
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of those recruited). To evaluate the feasibility of the
psychoeducation intervention in this population, we
assessed the average number of completed sessions
and the percentage of participants in the psychoed-
ucation group achieving treatment completion (i.e.,
attending all sessions).

Statistical analysis

All analyses were conducted using the Statistical
Package for Social Sciences (SPSS, version 25; IBM,
New York). Outcome variables were checked for
normality of distribution using the Shapiro-Wilk test
and, if necessary, were conformed to normality
using Log transformation. The threshold for statis-
tical significance was set at 0.05 (two-tailed) for all
analyses. At baseline, sociodemographic and clinical
characteristics at baseline were compared between
groups using independent samples t-test for contin-
uous variables and chi-square test for categorical
variables (Table 1). The effect of PE+TAU compared
with TAU on the three outcome measures (i.e.,
changes in BMI, mindful eating and pregnancy con-
cerns) was assessed using repeated measures analy-
sis of covariance (rmANCOVA), with treatment
group (PE+TAU vs TAU) as the between-subjects fac-
tor, time (baseline vs post-treatment) as the within-

subjects factor, and age as the covariate to control
for the potential of differential intervention effects
on the outcomes depending on participant age. Par-
tial eta-squared (n2) values were used as estimates
of effect size (i.e., values up to 0.06 corresponding
to small effect size, value between 0.07 and 0.14 in-
dicating a medium effect size, and values of 0.15 or
above suggesting a large effect size [40].

Sample size estimation

A power analysis was conducted to estimate re-
quired sample size for the primary outcome (BMI)
using G*Power (version 3.1) [41]. Significance level
was setat 0.05 and power at 0.8. For two groups and
two time-points, a total sample size of 22 would be
sufficiently powered to detect significant group-time
interactions of medium effect size or larger (n? =
0.06), assuming moderate-to-strong correlation be-
tween repeated measures (r 2 0.7). Thus, a sample
size of 25 was adequate to assess changes in the pri-
mary outcome and also to allow for expected attri-
tion.

Ethics
The study has been approved from the Head of
the First Department of Obstetrics and Gynecology

Table 1. Baseline characteristics and outcome measure mean scores of the sample per group.

Parameters PE+TAU group
(n=13)

Age(years), mean(SD) 38.2 (5.13)
Height(meters), mean(SD) 1.66 (0.07)
Weight(kilograms), mean(SD) 94.3 (25.8)
BMI, mean(SD) 33.9(8.27)
MEQ total, mean(SD) 2.65 (0.39)
CWS total, mean(SD) 40.5 (16.1)
Health issues, n(%) 5(38.5)
Diabetes family history, n(%) 7 (53.8)
Smoking, n(%) 6(46.2)
Insulin, n(%) 3(23.1)
Natural conception, n(%) 11 (84.6)

TAU group Test p value
(n=12) statistic
35.6 (6.13) t=1.14 0.27
1.66 (0.06) t=-0.27 0.79
96.8 (19.3) t=0.15 0.88
34.9 (5.21) t=-0.39 0.70
2.58(0.28) t=0.55 0.57
41.8 (18.6) t=-0.19 0.85
5 (41.7) xX2=0.27 0.87
7 (58.3) xX2=0.24 0.63
0(0.0) xX2=7.29 0.01
3(25.0) x2=0.01 091
12 (100) X =201 0.16

PE: Psychoeducation; TAU: Treatment-as-usual; BMI: Body Mass Index; MEQ: Mindful Eating Questionnaire; CWS: Cambridge Worry Scale.

350

VOLUME 25, ISSUE 4, OCTOBER-DECEMBER 2026



Koptsi et al

Table 2. Summary statistics and adjusted between-group mean differences for all outcome measures.

PE+TAU TAU
group group
Mean n Mean

score (SD) score (SD)
BMI
Baseline 34.7 (7.5) 13 354 (5.1)
Week 5 34.1(7.5) 11 37.6 (5.6)
MEQ
Baseline 2.7 (0.3) 13 2.5(0.2)
Week 5 2.8(0.3) 11 2.5(0.2)
CWsS
Baseline 38.7 (16.2) 13 39.9 (18.3)
Week 5 33.5(184) 11 39.3(14.5)

Adjusted
mean
n difference p value n?
(95% CI)
12
11 -2.61 0.001 0.47
(-3.98,-1.23)
12
11 0.07 0.45 0.03
(-0.12,0.27)
12
11 -4.79 0.39 0.04
(-16.4, 6.78)

BMI: Body Mass Index (kg/m?); CWS: Cambridge Worry Scale; MEQ: Mindful Eating Questionnaire; PE: Psychoeducation; TAU: Treat-
ment-as-usual. ? = Partial eta squared for between-group effect size.

of the AUTh and the Scientific Board of the General
Hospital Papageorgiou, where the Clinic is hosted.
Moreover, the use of MEQ and CWS has been ap-
proved by the authors of the scales. After their
agreement to participate, women were asked to
complete a consent form and the questionnaires.

Results

Sample characteristics and baseline

comparisons

Twenty-five participants were recruited and ran-
domly allocated to the PE+TAU or the TAU group.
Participant characteristics (Table 1) indicate compa-
rability between the two groups. Age ranged from 23
to 46 years, with an average of 36.9 years (SD = 5.66).
Less than half of the sample (40%) reported comor-
bidities, while 56% reported family history of DM.
Three out of four participants (76%) were not smok-
ers and almost all (92%) had conceived naturally. For
the PE+TAU group, the mean of BMI was 33.9 kg/m?
(SD =8.27, Min-Max = 18.7-44.9), the mean of MEQ
total score was 2.65 (SD = 0.39, Min-Max = 2.0-3.4)
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and the mean CWS 40.5 (SD = 16.1, Min-Max = 5-65).
Regarding TAU group, the mean of BMI was 34.9
kg/m? (SD =5.21, Min-Max = 25.3-43.1), the mean of
MEQ total score was 2.58 (SD = 0.28, Min-Max = 2.3-
3.0), while the mean CWS was 41.8 (SD = 18.6, Min-
Max = 4-63). The proportion of smokers was higher
in the PE+TAU group (x?=7.29, p = 0.01), while there
were no other baseline differences between treat-
ment groups in any of the sociodemographic charac-
teristics or outcome measures.

Feasibility

The PE intervention was adjusted to the proce-
dures of the outpatient clinic. During that period 40
pregnant women were diagnosed with GDM for the
first time and were considered for eligibility. From
these eligible patients, 25 consented to take part in
the study, corresponding to a recruitment rate of
62.5%. Reasons for exclusion were lack of time or
motivation to participate. Out of the 25 patients con-
senting to participate, only three did not complete
the study (two from the PE+TAU and one from the
TAU group), due to movement to another city and
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Figure 1. Unadjusted means (95% CI) plot of Body Mass Index
(BMI).

medical conditions. Twenty-two participants com-
pleted the study (retention rate: 88%; drop-out rate:
12%). Participants allocated to the PE+TAU group
completed 4.3 sessions of psychoeducation on aver-
age, while 11 out of the 13 (completion rate: 85%)
achieved treatment completion by attending all five
available sessions.

Treatment outcomes

The rmANCOVA demonstrated greater improve-
ments for the PE+TAU group across measures (Table
2), but the time-group interaction effect was only
significant for the BMI [F(1, 20) 20.608; p <0.001; n?
= 0.47), indicating a large effect size. The mean dif-
ference between post-treatment BMI in the PE+TAU
and the TAU groups was -2.6 units in the BMI scale
(SE 0.65, p=0.001), after adjusting for age and base-
line BMI scores (Figure 1).

Discussion

This study examined the implementation of a
perinatal psychoeducation program targeting GDM,
integrated to an outpatient service. Findings indicate
high feasibility of this psychoeducation intervention
for pregnant women with GDM. Psychoeducation re-

cipients appear to benefit from the intervention in
keeping their BMI under control, while further evi-
dence are required for mindful eating and pregnancy
concerns. Intervention adaptations may be required
to achieve improvement in these outcomes.

As hypothesized, this specialized perinatal inter-
vention related to GDM affected positively the BMI
of pregnant women who attended the sessions, sug-
gesting efficacy and potential benefits on gestational
weight gain of women with GDM. This psychoedu-
cation intervention was adjusted at the procedures
of the outpatient clinic, having as primary goal to
upgrade self-observation and self-awareness re-
garding eating habits and affect regulation, in order
the suggested lifestyle changes to start during preg-
nancy and to continue postpartum. Non-pharmaco-
logical strategies focusing to alleviate emotional
distress by recognizing and regulating dysphoric
emotions, through familiarity with affect-regulation
and embodiment techniques were effective.

It was crucial to psycho-educate these women
with all types of eating and familiarize them with
emotional eating management techniques, such as
slow down, eat through their senses, check in their
hunger, appreciation and other mindful-based and
body-centered techniques. Both this study and pre-
vious report that the approach of the combination
of psychoeducation can facilitate weight loss [22,
26]. The focus needs to be given to a healthy lifestyle
and to psychoeducation in order to enhance the abil-
ity of self-management skills though adaptation and
prevention of relapse regarding emotional eating.

At the same time this perinatal intervention is ad-
justed towards each woman’s needs, through the
adaptation of a psychoeducation into personal
healthier lifestyle. By providing personalized infor-
mation and raising self-observation and self-aware-
ness, rather than proving general information about
GDM and gestational weight gain, the impact in BMI
is effective and could be longitudinal. Moreover, the
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presence of a psychologist, as a reference figure,
who provides support and personalized interven-
tion may also explain the positive outcome of inter-
vention group. By offering room to the emotional
expression, embodiment and cognitive process
through the dialogue, the learning of new skills re-
garding self-observation, self-regulation and self-
awareness is enhanced.

On the contrary to the secondary hypothesis,
mindful eating and worrying regarding pregnancy
were not affected. Over the last 20 years, many stud-
ies have confirmed the benefits of mindful eating
habits. More specifically, mindfulness and psychoe-
ducation can help in reducing BMI and contribute
to the treatment of chronic eating disorders [33].
However, some of the reasons that may explain why
this component did not present significance are the
small sample size, the short-term intervention and
the fact that the “treatment as usual” group scored
also high at MEQ.

Moreover, mindful eating is composed by emo-
tional response, by awareness engaging all senses
noticing colors, smells, sounds, textures and flavors,
by external cues, by distraction and by disinhibition.
Therefore, emotional eating management techniques,
which was one of the basic psychoeducation aims in
order to regulate BM], is merely one part of it. Conse-
quently, general effect on MEQ may not be possible.

Another aim of psychoeducation was embodi-
ment techniques and self-management skills. These
two would necessarily provide effect either on MEQ
or CWS. Furthermore, worries about pregnancy
were discussed very little, through these five ses-
sions, since the focus was on BMI. Besides, this
short-term intervention is a first step towards the
psychological support of these pregnant women and
simultaneously works as an assessment. In case
they may need further psychological support, re-
garding worries about pregnancy -or any other
issue, - they could be referred to secondary or terti-

353

ary mental health care.

Limitations

One limitation of the study is the small sample
size. A larger sample could explain whether out-
come changes were due to intervention’s both effec-
tiveness and ineffectiveness or due to sample’s
power deficiency. Thus, this study could be sug-
gested as a pilot study of a future study with greater
sample size. Moreover, the duration of the sessions
and the whole intervention is restricted, in order the
intervention to be adjusted to the regular outpatient
clinic of a general hospital and therefore to be more
convenient for this group. This setting may provide
short term relief, without long-term effect on all the
components of MEQ and changes in worries about
pregnancy, especially, as GDM high risk pregnancy.
In addition, the study was conducted according to
self-reported questionnaires, which could provide
biased outcomes. MEQ and CWS may not be the ac-
curate questionnaires that report the changes of this
intervention. Therefore, other relevant question-
naires may describe more precise the benefits of
psychoeducation.

Implications

Further applications are suggested to offer psy-
chological treatment in a specialized outpatient set-
ting, promoting GDM acceptance and healthy
lifestyle interventions. Moreover, a support psychoe-
ducation group could provide better outcomes re-
garding mindful eating and pregnancy worries,
since similar queries among members could offer
better briefing and emotional sharing. This group
could be also enriched with a dietitian, a midwife
and a fitness instructor, either through physical or
virtual participation. Pre-recorded videos could also
provide better outcomes regarding mindful eating
and affect regulation, since pregnant women could
continually get informed according to their personal
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needs. Additionally, to those pre-recorded videos, if
they need to, they could have online psychological
support too. This educational component that pro-
mote self-management skills and psychological sup-
port can go beyond traditional interventions. Future
studies are recommended to explore the impact of
integrative programs of both clinical and community
health services, including online psychoeducational
interventions.

Conclusion

Perinatal psychoeducation intervention focusing
on mindful eating and affect regulation helped preg-
nant women diagnosed with GDM in terms of pre-
vention from gestational weight gain. However,
further exploration is required regarding mindful
eating and pregnancy concerns.
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