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Abstract: This study aimed to determine the incidence of type 1 diabetes in French Guiana and 

describe the social profiles of the patients. We conducted a multicenter cross-sectional study of 

children under 18 years who were diagnosed with type 1 diabetes and followed up from 2002 to 2021. 

Over a 20-year period, 48 children under 18 years with type 1 diabetes living in French Guiana were 

included in the study, out of a total of 59 cases. The study included 26 girls and 22 boys. The incidence 

rate was 5.9 per 100,000 people in 2018. The mean age at diagnosis was 8.52 years. The age group 5-9 

years was the most affected (43.7%). Of these children, 56.2% lived in single-parent households. 35% 

of the parents had primary education. Of the children, 29.1% were from families with no resources. 

Diabetes was diagnosed by ketoacidosis in 56.2% of the patients, which was more common than 

polydipsia in 25% of the patients. Forty% of the patients had an HbA1c >9%. The imbalance 

(HbA1c>9%) was greater in children whose parents had a low level of education (18.7%) compared 

with 6% of children whose parents had a university degree and in children from single-parent 

families (22.9%) compared with children whose parents lived in couples (8%). The 10-14 age group 

(18.7%) had the highest imbalance. 92% of the patients were treated with a multi-injection insulin 

regimen, compared to 8% who used an insulin pump. The only chronic complications were 

retinopathy and diabetic nephropathy. 

Keywords: type 1 diabetes; predictors of poor control; children; parental low level of education; 

single-parent families; French Guiana 

 

Introduction 

In its classic form, type 1 diabetes mellitus (T1DM) is characterized by absolute insulin deficiency 

due to the specific destruction of insulin-secreting beta cells of the pancreas without affecting the 

other endocrine cells of the pancreas, particularly glucagon-secreting alpha cells. The most plausible 

mechanism for this destruction is an autoimmune response [1]. 

Clinically, type 1 diabetes is characterized by cardinal syndrome, which combines polyuria, 

polyphagia, polydipsia, and weight loss. There was also a break in the weight curve, secondary 

enuresis, and ketoacidosis in 48% of cases. It is characterized by chronic hyperglycemia with fasting 

blood glucose >126 mg/dl, blood glucose at any time >200 mg/dl, and the presence of autoantibodies 

(anti-Langerhans islets, anti-GAD, anti-IA2, anti-insulin, anti-ZnT8) [2]. 

Type 1 diabetes is the most common chronic disease in children. Worldwide, it accounts for 5-

10% of all diabetes cases and 90% of diabetes cases in children. In France, the prevalence is estimated 

at 19.1/100,000 people [3]. There were 2,500 cases of type 1 diabetes in children aged between 6 

months and 14 years. In French Guiana, the prevalence was 3.6/100,000 inhabitants between 2013 and 

2015 [4]. 
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This study aimed to determine the incidence of type 1 diabetes in French Guiana and describe 

the social profile of patients. 

Methods 

Scope of the Study 

French Guiana is a French territory located in South America between Suriname to the west and 

Brazil to the east. Its population is ethnically diverse and includes Amerindians, blacks, whites, 

Hispanics, Asians, and mestizos. Approximately 32.6% of the population are aged between 0 and 14 

years. There is a high level of vulnerability; the poverty rate is–34-74%. The unemployment rate was 

32% (for the 15-64 age group). Only 32.8% of the population over the age of 18 years attended school. 

Of the working population, 47.4% had no qualifications and 13.2% had a General Certificate of 

Secondary Education. 44% of families were single-parent families (38% of women lived alone with 

their children). There is massive immigration from neighboring countries. 

Study Design 

This is a cross-sectional study. The study population consisted of children aged < 18 years who 

were diagnosed and followed up in French Guiana. Eleven patients were excluded due (relocation of 

holidaymakers). The study period spanned from 2002 to 2021 (20 years). This was a multicenter study 

(Cayenne Hospital and West French Guiana Hospital at Saint-Laurent-du-Maroni). 

Data Collected 

The data collected were: 

Clinical data: age, sex, age at diagnosis, treatment regimen, follow-up, HbA1c, search for 

complications (retinopathy, nephropathy), other autoimmune diseases, and so on. 

-A questionnaire (see supplementary data) was used to collect certain sociodemographic data: 

employment, parents' level of education, family situation, and social security coverage. 

Regular follow-up was defined as visits to a specialist every 3 months. 

Data Analysis 

Data were entered into an Excel 2016 database and then anonymized. STATA 16.0 software 

(Stata Corp LP, College Station, TX, USA) was used for all descriptive analyses. The first and third 

quartiles and the median were used to classify quantitative variables according to statistical criteria. 

Student's t-test was used for quantitative variables and CHI2 test or Fisher's exact test for qualitative 

variables. Logistic regression was performed to examine covariates and their associations with 

outcomes, based on the crude Odds ratio and its confidence interval. If the p-value was less than 0.05, 

the result was considered to be significant. 

Ethics and Consent 

This study was based on existing healthcare data. These data were extracted from the hospital 

databases. It was approved by the ethics committee of the Centre Hospitalier de Cayenne under the 

number 0013/2022. However, parents and patients were informed of the use of their data by an 

information poster in pediatric units. All parents and patients were personally informed and asked 

to provide consent to participate in the study. All data were collected after certification of the patients’ 

written non-opposition. All participants who were minors provided written informed consent from 

their parents or legal guardians. We also obtained parents' consent to publish their children's clinical 

data. Data were anonymized according to the French legislation (Loi no. 78-17 du 6 janvier 1978 

relative à l’informatique, aux fichiers et aux libertés modifiée). The study was registered with the 

hospital's Data Protection Office (DPO) and published on the HDH summary FDATAHUB site. 
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According to the European regulation, French observational studies from data obtained routinely, 

from patient health-care records, do not need the approval of an ethics committee [5,6]. 

Results 

Over a period of 20 years, we recorded 59 children under the age of 20 years with type 1 diabetes 

in French Guiana. Eleven patients were excluded because their main residence was not in French 

Guiana. Data from 48 patients living in French Guiana were included in the study. The study 

included 26 girls and 22 boys. 

Epidemiological Data 

Based on all the data, the incidence was 5.9 per 100,000 population in 2018. The annual incidence 

varies from one case per year in 2002 to 10 cases per year in 2021. Therefore, it has increased 

significantly over the years (Figure 1). The mean age at diagnosis was 8.52 years. The 5-9-year age 

group was the most affected (43.7%) (Figure 2). 

 

Figure 1. Trends in the annual number of cases of diabetes. 
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Figure 2. Distribution of new cases of diabetes by age groups. 

Social Data 

In French Guiana, 56.2% of the children with diabetes lived in single-parent families. The 

imbalance was greater in single-parent families (36.6%) than in children whose parents lived with a 

couple (13.3%). 35% of parents of children with type 1 diabetes have primary education. Of the 

children, 29.1% came from families with no resources or living with assistance (relatives or 

associations). Of the children, 20.8% had no social security coverage at the time of diagnosis. Of our 

patients, 66.6% had regular follow-up compared to 29.6% who had irregular follow-up. The follow-

up was more irregular if the parents had a low level of education. However, having a job did not 

influence the quality of follow-up. 

Clinical Data 

Diabetes was detected as ketoacidosis in 56.2% of patients, which was more common than 

polydipsia in 25% of patients. The HbA1c level was within the target range of <7.5%. Glycemic control 

in our cohort was unsatisfactory, with a median glycemic hemoglobin level of 8.7% (Figure 3). Only 

25% of the patients had HbA1c levels within the target range. 63% of our patients had HbA1c levels 

outside the target range. Forty% of the patients had an HbA1c >9%. (Figure 4). 
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Figure 3. : HbA1c median values. 

 

Figure 4. Percentage of cases by HbA1c level. 

The imbalance was greater (HbA1c>9%) when the parents had a low level of education (18.7%) 

compared with 6% of children whose parents had a university degree (Figure 5) and in children from 

single-parent families (22.9%) compared with children whose parents lived in a couple (8%) (Figure 

6). The 10-14 age group (18.7%) had the highest imbalance. 92% of our patients were treated with a 

multiinjection basal-bolus insulin regimen, compared with 8% using an insulin pump. 
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Figure 5. HbA1c level and parental level education. 

 

 

 

Figure 6. HbA1c levels and single-parent families. 

Of the patients, 45.8% were home nurses. This was because it was difficult for the family to check 

the blood glucose levels and administer treatment. No other autoimmune diseases were found in any 

of the patients at the time of diagnosis. The only chronic complications examined were retinopathy 

and diabetic nephropathy. Among our patients, 4.1% had diabetes for at least 10 years. No 

complications were observed in any of these patients. 

Discussion 

        <7,5%        7,5-

9%         > 9% 

p<0.05 

       <7,5%        7,5-

9%         > 9% 

p<0.05 
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The incidence of T1DM in our study population was 5.9 cases/100,000 inhabitants by 2021. 

Between 2013 and 2015, a French study tasked with determining the incidence in the regions of France 

estimated the incidence in French Guiana at 3.6 cases per 100,000 [3]. This study had limitations, as 

the data were not collected in the field, but from the national health data system database. This rate 

was lower than that in other regions of metropolitan France (12.6 in Pyrénées Orientales, 15.8 in Pays 

de la Loire, 17.9 in Ile de France and 21.7 in Corsica) [4,7,8]. It was also the lowest rate in the French 

overseas departments: 12.2 in Guadeloupe, 11.35 in Martinique and 14.2 in Réunion between 2013-

2015[3,4,9]. This result corroborates the fact that the incidence rate of T1DM in French Guiana was 

the lowest in France. 

In the South American region, however, the rate is higher than that in Colombia (3.8% in the 

under-14s [10] or Venezuela 0.1 per 100,000 [11]. This was much lower than Brazil's rate of 10-20 per 

100,000 people [9]. Children with type 1 diabetes in this region represent only 0.2% of the total 

population with diabetes [12]. 

Despite these low rates, its incidence has been increasing over the years. These results are in line 

with the fact that type 1 diabetes is increasing worldwide [9,11,12] and French Guiana is no exception. 

The DIAMOND study showed an overall upward trend of 2.8% per year [8,13]. The increase in the 

incidence rate in French Guiana could be attributed to the emigration of healthy people and the 

immigration of vulnerable people from neighboring countries in search of a better socio-economic or 

health situation, respectively. 

Women predominated in our study, and this result is not consistent with that of previously 

published studies. 

The mean age at diagnosis was 8 years; a similar figure was found in the PEDIA-LR register (5). 

This is slightly lower than the 9.9 years found in 2007 in the United States of America (USA) [13]. 

Over 20 years, the most affected age group was 5-9 years. Several studies have found a higher 

rate in the under-4 years and in–10-14 age group [14,15]. 

As in the SEARCH study, we did not observe a decrease in age at diagnosis over the years [9], 

unlike the results of a study in Guadeloupe, which found a higher incidence in the 0-4 age group 

(30%) than in the 5-9 age group (6.7%) and the 10-15 age group (1.6%) [9]. Diabetic ketoacidosis was 

observed in 56% of cases. PEDIA-LR showed a significant increase in the incidence of ketoacidosis in 

children under 5 [7]. This is a significant finding. A French cohort study carried out by « Aide aux 

jeunes diabétiques » (AJD) in 2009, as part of a campaign to prevent ketoacidosis, found that 44% of 

subjects disclosed their disease through this complication. This clinical condition is still the most 

common cause of type 1 diabetes [7,8,14]. This shows that more needs to be done to identify other 

warning signs at an early stage so that the alarm can be sounded as soon as the cardinal syndrome 

appears. Blanc et al. showed that there is a greater risk of ketoacidosis in children from households 

with a low monthly income [14]. 

In our study, the mean HbA1c level was 8.7%, reflecting poor glycemic control. A similar rate 

was found by the AJD in 2011 [15]. In our study, the independent predictive factors of high HbA1c 

were low parental level of education and single-parent families. The literature has identified several 

factors associated with high HbA1c levels, including adolescence, low socioeconomic status, low 

parental education, single-parent family structure, diabetes-related family conflict, lower parental 

involvement in diabetes care, and lack of a regular diabetes care provider [16–19]. Most of our 

children (56.2%) lived in single-parent families. This reflects Guianese society, where 44% of families 

are single-parent families [20]. The lower the socioeconomic level or level of education, the higher is 

the HbA1c level. A total of 18.7% of our patients, whose parents had a low level of education, had an 

HbA1c level >9%. The SEARCH study reported a rate of 17% in children with Hba1c>9.5%. 

Twenty-three percent (n=11) of our patients had no regular follow-up, including (n=7) whose 

parents had a low level of education. Similar trends have been reported in the literature. A low level 

of education is a risk factor for poor follow-up and glycemic control [17,19]. On the other hand, 

whether the parents were employed did not affect follow-up. This finding is similar to that of the 

Gomes study in Brazil. The number of visits to specialists, irrespective of economic status (3.8 ± 1.3 
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vs. 4.1 ± 1.5 vs. 4.2 ± 1.5 vs. 4.3 ± 1.7 for high, medium, low and very low). Similarly, the absence of 

social security coverage at diagnosis did not affect the quality of follow-up. Unfortunately, the notion 

of diabetes-related family conflict was not investigated in our study. 

The dominant insulin therapy regimen in our study was a multiinjection system. This differs 

from the insulin pump, which is currently the most widely used model in other regions (49.9% in 

Aquitaine) [21]. Data in the literature show that the insulin pump has several advantages [22,23]:i) 

reduced number of complications, ii) best method of mimicking physiological insulin secretion, iii) 

method of choice for children under the age of 6, iii) improved quality of life by reducing the number 

of injections and severe hypoglycemia, and iiiii/ improved night-time control (blood glucose levels at 

bedtime, in the middle of the night, and on rising) compared with a regimen involving multiple 

injections of insulin. This highly specialized technique requires rigorous education and numerous 

precautions. Several factors may explain why the pump is virtually not used in French Guiana: the 

low level of education of parents, lack of trained staff, and reluctance of families. However, we believe 

that a feasibility study should be conducted to determine the reasons for this finding. Nevertheless, 

the insulin pump cannot be offered to everyone, and therefore, its use must refer to official 

recommendations. The presence of complications is associated with the duration of diabetes has been 

present. Complications are more frequent when diabetes has been present for at least 10 years [22]. 

The risk also increases in patients with poor glycemic control [25]. However, its incidence varies. In 

the case of diabetic retinopathy, a French study reported a prevalence of 4.6% [26]. This may be due 

to both hormonal changes and poorer glycemic control after puberty [14,25–29]. Only 2 children had 

diabetes for 10 years. We did not record any case of diabetic retinopathy. It is difficult to draw 

conclusions from this small number of children. 

Limitations of Our Study 

However, we recognize certain limitations of our study. Although the entire pediatric 

population with type 1 diabetes was included, our sample size was quite small. Another limitation 

was the retrospective nature of this study. Some patients diagnosed in French Guiana and followed 

up for a few months were lost to follow-up (relocation), which did not allow us to collect all their 

social data. The social factors studied were not exhaustive and details of the resources available to 

them were not provided. 

Conclusion 

In conclusion, the incidence of type 1 diabetes in children is steadily increasing in French Guiana, 

similar to that in other regions of France. More than half of our patients had unbalanced diabetes. In 

French Guiana, a region where the educational level of the population is below the national average, 

a major effort is needed to detect this condition at an early stage and provide treatment and 

therapeutic education to families. Addressing the social correlates of poor glycemic control is 

essential for improving the care of children with type 1 diabetes. We need to promote access to new 

diabetes management technologies. 
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