
140 European Journal of Clinical and Experimental Medicine 2024; 22 (1): 140–146

This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY 4.0) license.

http://www.ejcem.ur.edu.pl
European Journal of Clinical and Experimental Medicine 

Eur J Clin Exp Med 2024; 22 (1): 140–146

The influence of therapeutic education on diabetes-related  
distress and therapeutic adherence among patients  

with type 2 diabetes in Tetouan, Morocco

Belhaj Hajar  1 2, Barouaca Hassan  3, Oudghiri Dia Eddine  4,  
Lamiri Abderrahmane  5, Mostakim Mohammed  4, Timihiri Abderrahim  6,  

Ahyayauch Hasna  2, Saoud Younes  1 

1 Biology, Ecology and Health Laboratory code UAE/L10/FST, Tetouan Faculty of Science,  
Abdelmalek Essaadi University, Morocco

2 Higher Institute of Nursing Professions and Techniques of Health, Rabat, Morocco
3 Higher Institute of Nursing Profession and Techniques of Health, Fes Annex Taza, Morocco

4 Higher Institute of Nursing Profession and Techniques of Health, Tetouan, Morocco
5 Care, Health and Sustainable Development Laboratory, Care and Biology-Health research team, Higher Institute of Nursing 

Professions and Techniques of Health, Casablanca, Morocco
6 Northern Morocco and Mediterranean Basin Civilisation Laboratory, Sociology and Psychopedagogy Team, Faculty of Letters 

and Human Sciences, Abdelmalek Essaadi University, Tetouan, Morocco

ABSTRACT
Introduction and aim. Diabetes-related distress is a prevalent issue that affects many patients, leading to challenges in ad-
hering to treatment plans and lifestyle modifications. By implementing therapeutic education programs, healthcare providers 
seek to enhance patients’ understanding of their condition, coping mechanisms, and treatment adherence. This study aims to 
explore the impact of therapeutic education on diabetes-related distress and therapeutic adherence among individuals diag-
nosed with type 2 diabetes.
Material and methods. This quasi-experimental study involved 40 patients with type 2 diabetes receiving therapeutic educa-
tion during 6 Months from March 24 to September 30, 2022. Diabetes-related distress and adherence were assessed before and 
after the intervention using the Diabetes Distress Scale (DDS-17) and glycated hemoglobin (HbA1c) levels.
Results. Wilcoxon signed rank tests revealed statistically significant improvements for all measures after the intervention. Pa-
tients showed improved DDS-17 scores (p<0.001) across all dimensions, and lower HbA1c levels (p<0.001). Pre- and post-inter-
vention mean difference across all measures show that the greatest improvements were seen in emotional distress (1.37) and 
treatment-related distress (1.2).
Conclusion. Therapeutic education had a positive impact on therapeutic adherence and diabetes-related distress. It should be 
an integral part of type 2 diabetes care protocols in Morocco.
Keywords. diabetes-related distress, therapeutic education, type 2 diabetes

ORIGINAL PAPER

Wydawnictwo UR 2024
ISSN 2544-1361 (online)
doi: 10.15584/ejcem.2024.1.28

Corresponding author: Belhaj Hajar, e-mail: hajar.belhaj@etu.uae.ac.ma

Received: 15.09.2023 / Revised: 17.12.2023 / Accepted: 21.12.2023 / Published: 30.03.2024

Hajar B, Hassan B, Eddine OD, et al. The influence of therapeutic education on diabetes-related distress and therapeutic adherence 
among patients with type 2 diabetes in Tetouan, Morocco. Eur J Clin Exp Med. 2024;22(1):140–146. doi: 10.15584/ejcem.2024.1.28.

https://creativecommons.org/licenses/by/4.0/
http://www.ejcem.ur.edu.pl
https://orcid.org/0009-0001-8143-8121
https://orcid.org/0000-0003-3978-2233
https://orcid.org/0000-0001-7849-132X
https://orcid.org/0000-0003-2072-2978
https://orcid.org/0000-0001-7307-2732
https://orcid.org/0009-0006-1676-0356
https://orcid.org/0000-0002-3324-2765
https://orcid.org/0000-0003-3056-3915
http://dx.doi.org/10.15584/ejcem.2024.1.28
mailto:hajar.belhaj%40etu.uae.ac.ma?subject=


141The influence of therapeutic education on diabetes-related distress and therapeutic adherence among patients with type 2 diabetes…

Introduction
Diabetes is a metabolic disease characterized by chron-
ic hyperglycemia resulting from the body’s inability to 
regulate blood sugar levels effectively. It is classified into 
two main forms: type 1 diabetes mellitus (T1DM) and 
type 2 diabetes mellitus (T2DM), with the latter ac-
counting for approximately 80‒90% of diabetic cases.1 
The World Health Organization (WHO) predicts that 
diabetes will rank as the sixth leading cause of death 
globally by the year 2030.2 In 2021, diabetes  caused 6.7 
million deaths, with one death occurring approximate-
ly every five seconds.3 Given its increasing prevalence 
and associated complications, diabetes poses a signifi-
cant public health concern worldwide.4,5

Morocco is not exempt from this alarming global 
situation, as indicated by the rising prevalence of T2DM 
among Moroccan adults, reaching 12.4% in 2016.6,7 Di-
abetes has been identified as the leading cause of end-
stage chronic kidney failure and lower limb amputations 
in the country and is a major contributor to mortality, 
causing over 12,000 deaths annually and 32,000 deaths 
due to complications.8,9

Effective glycemic control, measured by maintain-
ing a normal or near-normal glycated hemoglobin level 
(HbA1c<7%), is essential for reducing diabetes-related 
complications.10 However, achieving this target remains 
challenging, with only 26.8% of Moroccan adult T2DM 
patients meeting the recommended HbA1c levels.11 The 
key to successful management lies in patient adherence 
to therapeutic recommendations and active involve-
ment in self-management.12

Furthermore, the biological marker for assess-
ing glycemic control is HbA1c, which provides an es-
timate of blood glucose levels over the previous 60 to 
90 days.13 HbA1c is likely to be associated with adher-
ence to medication and self-management. Several stud-
ies have shown that each 1% reduction in HbA1C is 
associated with a 21% reduction in the risk of diabe-
tes-related complications.14–17 Despite the importance 
of medication adherence in diabetes, it has been shown 
that worldwide adherence with diabetes treatment is be-
tween 38.5 to 93.1%.18,19

One crucial aspect affecting therapeutic adherence 
is diabetes-related distress (DD), encompassing con-
cerns and anxieties associated with managing the de-
manding and restrictive nature of diabetes,  potential 
complications and healthcare access.20,21 High DD levels 
have been observed in approximately 36% of T2DM pa-
tients in community settings, with anxiety disorders be-
ing three times more prevalent compared to the general 
population.22,23 

DD affects directly and indirectly blood sugar reg-
ulation by triggering stress hormones like cortisol and 
adrenaline, leading to hyperglycaemia.24 Indirectly, 
DD associates with cognitive avoidance and impaired 

problem-solving, resulting in reduced healthy behavior 
adoption and compromised glycemic control.24

Addressing non-adherence requires an integrative 
approach targeting behavioral and emotional disease 
adaptation aspects.24 Therapeutic education programs 
(TEP) have emerged as critical for equipping patients 
with the knowledge, skills, and behavioral changes nec-
essary for effective diabetes management.25 Few nursing 
studies have explored this, making this study relevant 
for nursing practice, particularly patient care. In Moroc-
co, the national diabetes program focuses on strength-
ening TEP but standardized programs are yet to be 
established.8

Aim
To address this knowledge gap and enhance nursing in-
terventions, this study assessed a TEP’s impact on di-
abetes-related distress and glycemic control in T2DM 
patients in Tetouan, contributing to successful future 
nursing approaches in diabetes management.

Material and methods
Study design
This prospective quasi-experimental non-randomized 
uncontrolled study assessed a TEP’s impact on diabe-
tes-related distress and adherence among T2DM pa-
tients in Tetouan, Morocco. It was conducted at the 
Samsa Health Center, Medical Health Delegation of 
Tetouan, involving T2DM patients.

The 6-month study occurred from March 24, 2022 
to September 30, 2022, with three phases:

Phase 1 – Pre-Test: Diabetes-related distress (Di-
abetes Distress Scale ‒ DDS17) and glycemic control 
(HbA1c levels) were evaluated.

Phase 2 – Intervention: The TEP was implement-
ed through four bimonthly group sessions (n=40) and 5 
telephone follow-ups.

Phase 3 – Post-Test: Diabetes distress (DDS17) and 
glycemic control were reassessed.

Sampling
Convenience sampling recruited 40 participants meet-
ing selection criteria, chosen during consultations based 
on appointment schedules. Eligibility included adult 
T2DM patients aged ≥18 years with ≥6-month diagno-
sis and HbA1c >7% or 53 mmol/mol attending the Sam-
sa Health Center, reachable phone number, and ability 
to speak Moroccan Arabic. Exclusion criteria were type 
1 diabetes, dementia, or significant communication dif-
ficulties, to focus on the population of interest and en-
hance validity and reliability.

Sample size calculation
Required sample size was calculated using G*Pow-
er 3.1.6. To compare data, the Wilcoxon test was used 
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with 0.91 power (1‒β), 0.5 effect size (d), and 0.05 signif-
icance level (α). The total required sample size was 39, 
increased to 40 to ensure adequate power and account 
for potential attrition or data issues.

Data collection and assessment
Sociodemographic and medical characteristics were 
collected through questionnaires and medical records. 
The validated 17-item Diabetes Distress Scale (DDS-17), 
adapted and validated in Moroccan Arabic, assessed di-
abetes distress across four dimensions:26,27

Emotional distress: These items measures the emo-
tional challenges and psychological distress associated 
with living with diabetes, including feelings of anxiety, 
depression, and the emotional impact of managing the 
condition.28

Physician-related distress: These items assesses dis-
tress related to interactions with healthcare providers, 
concerns about the quality of medical care, difficulties in 
communication and trust with healthcare professionals 
in the context of diabetes management.28

Regimen-related distress: evaluates the distress 
caused by the daily

management tasks associated with diabetes, such as 
taking medications, monitoring blood sugar levels, and 
following dietary and exercise recommendations.28

Interpersonal distress: It focuses on distress relat-
ed to interactions with family, friends, and social rela-
tionships affected by diabetes, including concerns about 
how the condition impacts one’s social life and support 
from loved ones.28

Responses were rated from 1 (not a problem) to 6 
(very serious). Mean scores above 2 indicated moderate/
severe distress.29,30 The Cronbach’s alpha coefficient was 
0.86 for the total instrument. 

Biological analysis
HbA1c levels were determined through high-perfor-
mance  latex immunoagglutination inhibition meth-
odology with the Siemens DCA Vantage Analyzer of 
morning fasting blood samples.31 

Educational intervention 
The culturally sensitive TEP involved four weeklies 
1.5-hour group sessions (N=40) and personalized 3 
telephone follow-ups. It focused on patients’ disease ex-
periences, needs, and difficulties to address ambivalence 
and enhance self-efficacy, aiming to reduce distress and 
improve glycemic control. Workshops were conduct-
ed by a multidisciplinary team including a family doc-
tor, psychologist, dietitian, psychoeducation nurse, and 
social worker, emphasizing active learning of cognitive 
and emotional aspects. Content was developed from 
validated international and national educational mes-
sages, expert consultations, brochures, and broadcasts. 

Materials were adapted to the Arabic dialect and simpli-
fied. The holistic approach aimed to help patients adapt 
to complex, dynamic life situations.

A psychologist guided self-discovery and prob-
lem-solving to address self-care barriers, employing:

Cognitive restructuring
involves expressing the emotions associated with diabe-
tes, with the aim of changing harmful beliefs and be-
haviors. 

Illness acceptance and conservation commitment
Accepting diabetes restrictions and using religion as a 
coping mechanism. Motivational interviewing skills (em-
pathy, understanding ambivalence/resistance) facilitated 
managing negative thoughts and establishing trust.

Follow-ups enabled patient responsibility for self-
care through SMART goal-setting and self-management 
techniques to prevent relapses.

Data analysis
Descriptive statistics characterized variables. Categor-
ical variables were presented as frequencies and per-
centages, quantitative variables as means and standard 
deviations. Wilcoxon signed-rank tests compared pre- 
and post-intervention means at a 0.05 significance level. 
Pre- and post-intervention mean differences were calcu-
lated. In the case of our study, we opted for the Wilcox-
on ranked test to compare two paired groups when the 
data is not assumed to be normally distributed. Jamovi 
statistical software, version 2.3.16, was used for all data 
analyses in this study (https://www.jamovi.org/).

Ethics approval
Informed consent was obtained and ethics approval re-
ceived from the institutional review board (University 
Hospital Center, Faculty of Medicine and Pharmacy of 
Tangier, Morocco, reference number 06/2022). Partici-
pant confidentiality was strictly maintained through an-
onymization and secure data storage. Authorization was 
also obtained from the Tetouan medical health delegation.

Results
Participant characteristics
Among the 40 participants, most were female (80%) aged 
60‒69 years (47.5%), married (70%), illiterate (70%), and 
had social insurance (76%). Most had a ≥5-year diabetes 
duration (35%), comorbidities (45%), family history of 
diabetes (50%), not enough information (65%), and oral 
antidiabetic treatment (93%) (Table 1).

Therapeutic education
Pre-intervention, the DDS-17 mean score was 2.72±0.88. 
Dimension means ranged from 3.26 ± 1.01 (emotional) 
to 1.73±0.85 (physician-related). Post-intervention, the 
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DDS-17 mean score was 1.73±0.38. Dimension means 
ranged from 1.89±0.48 (emotional) to 1.37±0.4 (phy-
sician-related). Wilcoxon tests found statistically sig-
nificant pre-post improvement across all dimensions 
(p<0.001) (Table 2). 

Table 1. Description of the sample characteristics (n=40)
Variable Frequency n (%)

Sex (%)

Male 8 (20%)

Female 32 (80%)

Age classes (%)

<40 2 (5%)

40–49 6 (15%)

50–59 8 (20%)

60–69 19 (47.5%)

>69 5 (12.5%)

Level of education (%)

Illiterate 28 (70%)

Can read and write 3 (7.5%)

Primary school 9 (22.5%)

Marital status (%)

Single 2 (5%)

Married 28 (70%)

Divorced 2 (5%)

Widowed 8 (20%)

Social insurance (%)  

No 9 (22%)

Yes 31 (78%)

Diabetes duration on years (%)

<1 5 (12.5%)

1-5 14 (35%)

6-10 11 (27.5%)

>10 10 (25%)

Comorbidities (%)

Yes  18 (45%)

No  22 (55%)

Treatment (%)

Oral antidiabetics  37 (93%)

Insulin                                   3 (7%)

Information on diabetes (%)

Enough information 14 (35%)

Not enough information 26 (65%)

Family history (%)

Yes 20 (50%)

No 20 (50%)

Table 2.  Assessment of (DDS17) scale pre- and post-
intervention

Tools Pre-

intervention

Post-

intervention

p

Diabetes-related distress (DDS17) 2.72±0.88 1.73±0.38 <0.001

Emotional distress 3.26±1.01 1.89±0.48 <0.001

Physician-related distress 1.73±0.85 1.37±0.4 <0.001

Regimen-related distress 2.88±1.02 1.68±0.37 <0.001

Interpersonal distress 2 .89±1.47 2.01±0.92 <0.001

Pre-intervention, the (HbA1c) mean was 8.6% ± 
1.6. Post-intervention, the HbA1c mean was

 8±1.2% Wilcoxon tests found statistically signifi-
cant pre-post improvement, (p<0.001) (Figure 1).

Fig. 1. Assessment of therapeutic adherence through 
HbA1c levels pre- and post-intervention (***p<0.001)

The pre- and post-intervention mean difference 
across all measures show that the most marked im-
provements occurred for emotional distress (1.37) and 
regimen-related distress (1.2) (Figure 2).

Fig. 2. Presentation of mean difference, pre and post-
intervention

Discussion
In the present study, we observed a notable predomi-
nance of females, comprising 80% of the participants. 
This female preponderance aligns with expectations, as 
the study cohort was drawn from individuals with type 
2 diabetes who were receiving care at the SAMSA Health 
Center. Previous reports have consistently shown that 
women tend to utilize healthcare services more frequent-
ly than men, a trend that is not unique to our setting and 
has been echoed in studies conducted in various other 
countries.30-36 This phenomenon can likely be attributed 
to gender-related factors that contribute to distress.36,37 
Furthermore, women often shoulder greater responsibili-
ties in diabetes care and face additional life and illness-re-
lated conflicts that can impact their problem-solving 
abilities, self-efficacy, and ultimately, glycemic control.32,33 
They may benefit from increased empowerment, gen-

***
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der-sensitive approaches, and emotional interventions to 
address the distinctive challenges women encounter in 
managing diabetes and to mitigate distress.32

Post-intervention, considerable improvements oc-
curred in emotional and regimen-related distress, 
consistent with other studies.34–37 Simply discussing ex-
periences, support, and services gave similar outcomes 
to TEP interventions, likely initiating sustainable be-
havior changes through increased self-efficacy and resil-
ience based on personal value systems.32,38 

Emotional and regimen-related distress improve-
ments can be attributed to the psychological adjustment 
strategies employed, guided by a psychologist to en-
hance psychosocial adaptation and apply motivational 
interviewing techniques.33,39 

Religion was highlighted as a coping strategy. Strate-
gies aimed at improving self-esteem, self-efficacy, group 
membership and security. The care team helps patients 
to identify what is most important in their lives and to 
translate these values into specific, realistic and achiev-
able goals.40

Nurses and patients adapt their treatments and 
self-management programs to achieve the identified 
collaborative goals to improve patient-centered out-
comes.41–43

Glycemic control also improved significant, con-
sistent with other studies which have confirmed that 
HbA1c is an essential measure to assess the level of ad-
herence in people with diabetes.32,38,44–46 The dynamic 
team-patient interaction created a supportive environ-
ment for understanding self-management strengths 
and challenges, which can reduce distress.47 Nurses’ 
health education roles contribute to resolve adherence 
problems and improve glycemic control.48-50 Phone fol-
low-ups enabled patient self-care responsibility through 
goal setting self-management techniques and glycaemic 
control.51–53

Conclusion
This study demonstrated a culturally sensitive, needs-
based TEP improved diabetes-related distress and ad-
herence by targeting patient autonomy, self-efficacy, 
problem-solving, and motivation. TEP should be inte-
gral to Moroccan T2DM care protocols. This is, to our 
knowledge, the first such study in Morocco showing 
TEP’s usefulness in T2DM management. Further exper-
imental, mixed methods studies over longer durations 
and with larger samples could extend these findings and 
provide greater insight into TEP’s role in T2DM care.
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