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Abstract 

Introduction: Type 1 diabetes mellitus (T1DM) is a chronic disease that predominantly affects children and adolescents. Its 

management requires strict adherence to medical recommendations in order to prevent severe acute and chronic complications. 

However, during adolescence, therapeutic adherence often becomes challenging due to physical, psychological, and social 

factors specific to this stage of life. The objective of this study was to determine the prevalence of poor therapeutic adherence 

among adolescents with T1DM followed in pediatric departments of the University Hospital Center of Dakar and to identify the 

factors associated with non-adherence. Methods: This was a prospective, descriptive, analytical, and multicenter study conducted 

over a three-month period (March–April–May 2023) in the pediatric departments of Abass Ndao Hospital Center and Albert 

Royer National Children’s Hospital in Dakar, Senegal. All patients aged 10 to 18 years with a diagnosis of T1DM for at least 

three months who attended outpatient consultations during the study period were included. Data were collected at the end of 

consultations using a pre-established questionnaire. Written informed consent was obtained from all participants and their 

caregivers. Therapeutic adherence to insulin was assessed using the 8-item Morisky Medication Adherence Scale (MMAS-8). 

Results: A total of 106 adolescents were included among 219 children who attended consultations during the study period. The 

sex ratio was 0.66, and the mean age was 14.61 years. According to the Morisky score, low adherence to insulin therapy was 

observed in 18.87% of patients, while good adherence was found in 27.36%. Overall, the prevalence of poor therapeutic 

adherence was 61.32%. Several factors were significantly associated with adherence. Full parental supervision was associated 

with better adherence compared to minimal parental involvement (p = 0.003). A perceived loss of freedom related to treatment 

and the presence of treatment-related side effects were significantly associated with poor adherence (p = 0.029 and p = 0.003, 

respectively). Poor adherence was also associated with diabetes diagnosis disclosure by a general practitioner rather than a 

pediatrician (p = 0.03). Furthermore, poor therapeutic adherence was significantly correlated with poor glycemic control (p = 

0.03). Conclusion: This study highlights the importance of considering adolescent-specific factors in the management of type 1 

diabetes. Improved understanding of these determinants may contribute to more effective care strategies and better prevention 

of complications among adolescents living with T1DM. 
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1. Introduction 

Type 1 diabetes (T1D) is considered one of the most com-

mon chronic diseases among children and adolescents [1]. It 

results from an absolute insulin deficiency caused by autoim-

mune destruction of pancreatic β-cells within the islets of 

Langerhans [2]. In 2025, the International Diabetes Federation 

(IDF) estimated that 1.9 million children and adolescents un-

der the age of 20 were living with T1DM worldwide, with a 

steadily increasing incidence, particularly in Africa [3, 4]. In 

Senegal, the prevalence of T1DM was estimated at 1.451‰ in 

2021 [5]. T1DM is associated with severe complications, in-

cluding diabetic ketoacidosis as the main acute complication 

and a frequent cause of mortality, as well as chronic compli-

cations such as neuropathy, nephropathy, and retinopathy [2]. 

These complications are often related to poor glycemic control 

[6]. Therapeutic adherence, defined as “the extent to which a 

patient’s behavior corresponds with medical recommenda-

tions” [7], is therefore essential to reduce the risk of such com-

plications. However, adherence tends to decline significantly 

during adolescence due to psychological and social factors 

specific to this developmental period [8]. In this context, we 

conducted the present study to determine the prevalence of 

poor therapeutic adherence among adolescents with T1DM 

followed at the University Hospital Center of Dakar, and to 

identify the factors associated with non-adherence, with the 

aim of improving the overall management of this population. 

2. Materials and Methods 

This was a prospective, descriptive, analytical, and multi-

center study conducted over a three-month period (March–

April–May 2023) in the pediatric departments of Abass Ndao 

Hospital Center and Albert Royer National Children’s Hospi-

tal in Dakar, Senegal. 

2.1. Study Population 

All patients aged 10 to 18 years with a diagnosis of type 1 

diabetes for at least three months, followed in one of the partic-

ipating centers, who attended outpatient consultations during 

the study period and who provided assent along with informed 

consent from their caregiver, were included in the study. 

2.2. Data Collection 

The variables studied included: 

1) Sociodemographic data: sex, age, geographical origin, 

and socioeconomic status of parents or caregivers 

2) Clinical data: family history of diabetes, circumstances 

of diagnosis, perception of the disease, and level of gly-

cemic control 

3) Therapeutic data: health care system-related factors and 

their perception, treatment-related factors and their per-

ception, and therapeutic adherence 

4) Data were collected at the end of outpatient consultations 

using a standardized pre-designed questionnaire. 

5) Assessment of Therapeutic Adherence: Therapeutic ad-

herence to insulin treatment was assessed using the 8-

item Morisky Medication Adherence Scale (MMAS-8) 

[9, 10]. In this study, poor adherence was defined by the 

presence of one or more of the following criteria: 

a) A Morisky score indicating low adherence 

b) Omission or skipping of insulin doses (affirmative re-

sponse to the dichotomous question) 

c) Poor attendance at follow-up visits (more than one 

missed consultation) 

Any patient who failed to meet one or more of these criteria 

was considered non-adherent. 

2.2. Statistical Analysis 

Data entry and analysis were performed using Epi Info ver-

sion 7.2.2.6 and Microsoft Excel 2019. Quantitative variables 

were expressed as means, standard deviations, medians, and 

ranges, while qualitative variables were presented as frequen-

cies and percentages. Comparisons between qualitative varia-

bles were performed using the chi-square test. A p-value < 

0.05 was considered statistically significant. 

3. Results 

During the study period, a total of 219 pediatric consulta-

tions were recorded in the participating centers. Among these, 

106 adolescents met the inclusion criteria and were included 

in the analysis. 

The mean age of the study population was 14.61 years, with 

a range from 10 to 18 years. The sample consisted of 64 fe-

males (60.38%) and 42 males (39.62%), resulting in a sex ra-

tio of 0.66. Regarding socioeconomic status, most families 

had a middle socioeconomic level (58.95%), while 14.74% 

and 4.21%belonged to the low and very low socioeconomic 
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categories, respectively. The mean glycated hemoglobin 

(HbA1c) level was 11.17%. Only 5.66% of patients achieved 

good glycemic control (HbA1c < 7%), indicating that the vast 

majority of adolescents had suboptimal metabolic control. 

With respect to insulin therapy, 66 adolescents were treated 

with human insulin, while 40 were receiving insulin analogues. 

A total of 61.22% of participants reported not administering 

insulin daily. The main reasons for missed insulin doses were 

simple forgetfulness (31.13%), intentional omission to test the 

necessity of treatment (25.47%), and expression of opposition 

toward parental authority (16.98%). According to the MMAS-

8 score, 18.87% of patients exhibited low adherence to insulin 

therapy, while 27.36%demonstrated high adherence. Overall, 

38.68% of adolescents were classified as adherent, whereas 

61.32% were considered non-adherent. Adherence status was 

determined based on the combined criteria of Morisky score 

results, number of missed consultations, and insulin dose 

omissions. 

Criteria for Poor Therapeutic Adherence: Poor therapeutic 

adherence was identified based on the following criteria: 

1) Low adherence according to the Morisky score: 18.87% 

2) More than one missed follow-up consultation: 6.60% 

3) Skipping insulin doses: 61.22% 

Several factors were found to be significantly associated 

with therapeutic adherence among adolescents with T1DM. 

Parental involvement played a key role in adherence. Adoles-

cents whose parents provided only reminders had a signifi-

cantly higher rate of poor adherence (67.19%) compared with 

those who benefited from full parental supervision (38.89%) 

(p = 0.003; 95% CI: [1.09–9.49]). Perceived loss of freedom 

related to treatment was also associated with poor adherence. 

Adolescents who felt that insulin therapy restricted their free-

dom exhibited poor adherence in 69.84% of cases, compared 

with 48.84% among those who did not share this perception 

(p = 0.029; 95% CI: [1.08–5.42]). The perception of treat-

ment-related side effects was significantly associated with 

non-adherence. Poor adherence was observed in 74.55% of 

adolescents reporting side effects, compared with 47.06% 

among those who did not perceive side effects. Adolescents 

whose diabetes diagnosis was disclosed by a general practi-

tioner had a 4.97-fold increased risk of poor adherence com-

pared with those whose diagnosis was announced by a pedia-

trician (p = 0.03; 95% CI: [1.10–5.72]). Finally, a significant 

correlation was found between poor therapeutic adherence 

and poor glycemic control. Adolescents with an HbA1c level 

greater than 9% had a tenfold higher risk of non-adherence 

compared with those with an HbA1c level below 7% (p = 0.03; 

95% CI: [1.11–89.75]). 

 

 
Figure 1. Distribution of patients according to glycated hemoglobin 

levels. 

4. Discussion 

In the present study, 38.68% of adolescents demonstrated 

good therapeutic adherence, while 61.32% exhibited poor ad-

herence. Weissberg-Benchell et al. reported a lower rate of 

poor adherence (25%) among adolescents with type 1 diabetes 

[11]. However, the literature indicates that non-adherence 

rates in adolescents with chronic diseases are often compara-

ble to those observed in adults, ranging from 30% to 50% [8, 

12]. The relatively high prevalence of poor adherence ob-

served in our study may be explained by the exclusive inclu-

sion of adolescents, a population known to be particularly vul-

nerable to treatment discontinuation. Regarding socioeco-

nomic status, 18.95% of families belonged to low or very low 

socioeconomic categories, 58.95% to the middle category, and 

22.1% to high or very high categories. Although our study 

population appeared to have a higher socioeconomic level 

compared with previous studies conducted in Dakar, such as 

that of Niang et al. [13], no significant association was found 

between socioeconomic status and therapeutic adherence. 

This finding suggests that non-adherence in adolescents may 

be influenced more strongly by psychosocial and behavioral 

factors than by economic constraints alone. 

Parental involvement emerged as a key determinant of ad-

herence in our study. Adolescents under full parental supervi-

sion demonstrated significantly better adherence than those 

whose parents provided only reminders. Similar findings were 

reported by Pamela S. King et al. in the United States, who 

showed that declines in both maternal and paternal involve-

ment over time were associated with reduced adherence in ad-

olescents with T1DM [14]. Deborah J. Wiebe et al. also re-

ported an inverse relationship between perceived low mater-

nal involvement and adherence, while noting that overly in-

trusive or controlling parental behaviors could have negative 

effects, particularly in older adolescents [15]. 

Adolescence is characterized by a strong desire for auton-

omy and independence, which may conflict with parental 

monitoring and the constraints imposed by chronic disease 

management. Furthermore, adolescents tend to focus on the 

present, making it difficult for them to fully comprehend long-

term complications and life-threatening risks associated with 

poor glycemic control [8, 16]. This complex dynamic may 
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negatively affect parent–adolescent relationships and diabetes 

self-management. 

In our study, 78.30% of adolescents perceived insulin treat-

ment as a restriction of their freedom, and this perception was 

significantly associated with poor adherence. Although few 

studies have specifically explored this aspect, existing litera-

ture highlights that the daily constraints imposed by diabetes 

management—such as insulin injections, dietary rules, and 

regular monitoring—may conflict with adolescents’ desire for 

independence and negatively influence adherence [8, 17, 18]. 

These findings underscore the importance of patient-centered 

therapeutic education that promotes dialogue and actively 

considers adolescents’ psychosocial needs. 

We also identified a significant association between per-

ceived treatment-related side effects and poor adherence, re-

gardless of the type of insulin used. Adolescents reporting side 

effects—mainly pain and cramps—were significantly more 

likely to be non-adherent. These findings are consistent with 

those reported by Al-Ramahi et al. [19] and with broader evi-

dence indicating that perceived side effects constitute a major 

barrier to adherence in chronic diseases [20, 21]. Such adverse 

experiences may discourage patients from following treat-

ment recommendations and compromise disease control. 

Another notable finding was the association between the 

professional responsible for diagnostic disclosure and thera-

peutic adherence. Adolescents whose diabetes diagnosis was 

disclosed by a general practitioner had a nearly fivefold in-

creased risk of poor adherence compared with those whose di-

agnosis was announced by a pediatric specialist. Although 

comparable studies are scarce, this result highlights the critical 

role of diagnostic disclosure in shaping patients’ understand-

ing, acceptance, and long-term engagement in care [18, 22]. 

Pediatric specialists may be better equipped to provide age-

appropriate explanations, establish trust, and address the psy-

chosocial dimensions of chronic illness, thereby fostering bet-

ter adherence. 

Finally, we observed a significant correlation between poor 

therapeutic adherence and poor glycemic control. The mean 

HbA1c level in our study population was 11.17%, with ap-

proximately four-fifths of adolescents exhibiting HbA1c val-

ues above 9%. Similar findings have been reported in other 

African settings, such as Niger and Tunisia [23, 24], whereas 

lower mean HbA1c levels have been observed in European 

cohorts [25]. These disparities may reflect differences in soci-

oeconomic conditions, health system resources, and access to 

diabetes education and monitoring tools. 

The strong association between non-adherence and elevated 

HbA1c levels reinforces the critical role of adherence in 

achieving optimal metabolic control. Similar associations 

have been documented in type 2 diabetes [26], emphasizing 

the need to identify and support adolescents at high risk of 

non-adherence to improve long-term outcomes. 

 

5. Conclusion 

The prevalence of type 1 diabetes among children and ado-

lescents is steadily increasing. Therapeutic adherence, a cor-

nerstone of complication prevention, is influenced by multiple 

factors that are particularly pronounced during adolescence. 

Our study demonstrates that adherence in adolescents with 

T1D is strongly affected by psychosocial and contextual de-

terminants, including parental involvement, perceived loss of 

freedom, treatment-related side effects, and the professional 

responsible for diagnostic disclosure. Notably, the role of the 

healthcare professional delivering the diagnosis appears to be 

a critical factor influencing long-term adherence. These find-

ings highlight the importance of tailored training for 

healthcare providers involved in diagnostic disclosure and ad-

olescent diabetes management. Integrating these considera-

tions into clinical practice may improve therapeutic adherence 

and contribute to better glycemic control and prevention of 

complications in adolescents living with type 1 diabetes. 
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