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Abstract 
 

Purpose 

 

      The study aims to describe the temporal trends of 

prevalence of Gestational Diabetes Mellitus (GDM) in assisted 

pregnant women at hospitals in the province of Trento (North-

East Italy) from 2012 to 2019, according to citizenship, age 

and educational level. 

 

Methods 

 

      The diagnostic criteria of GDM used in the province of 

Trento are those of the International Association of Diabetes 

and Pregnancy Study Group (IADPSG). The pregnancy 

monitoring data are recorded in the Childbirth Assistance 

Certificate (CedAP), a mandatory document in Italy for 

monitoring pregnancy, childbirth and the health of the new-

born and to be completed by the midwife who assisted the 

birth. Based on the data recorded in the CedAP, the trend in 

the prevalence of GDM over time was retrospectively 

analyzed, on all pregnant women, on pregnant women of 

Italian and foreign citizenship. The prevalence of GDM was 

also analyzed in relation to the age group and educational 

level of pregnant women. 

 

Results 

 

      During the period 2012-2019, 35,577 pregnant women 

were assisted in the hospitals of the province of Trento. 1,950 

cases of GDM have been recorded (244 cases on average per 

year), 1,143 in Italian women and 807 in foreign women. The 

average period prevalence of GDM for all pregnant women is 

5.5% (95% CI 5.27-7.73); the average prevalence in Italian 

women is 4.30% (95% CI 4.06-4, 54), while in foreign women 

it is 8.80% (95% CI 8.23-9.37). The prevalence increases over 

time, both in Italians and in foreigners. Among the latter, 

Asian and African women have the highest values. The 

prevalence of GDM increases with the age of the mother and 

is also higher in pregnant women with low educational level. 

 

Conclusion 

 

      A routine information flow, such as Cedap, if well 

managed, can provide useful data for a research activity on the 

GDM. The prevalence data of GDM reported in our study are 

consistent with European studies and inferior to previous 

Italian studies. The lower prevalence of GDM among pregnant 

women in the province of Trento, compared at least to national 

data, can be explained by a lower prevalence in the general 

population of subjects with known risk conditions, for 

example overweight and obesity. Foreign women and in 

particular those of Asian and African origin have the highest 

values and, at the same time, women of older age and with 

low educational level should be particularly considered in an 

overall control framework of the condition. 
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Introduction 
 

      Gestational diabetes mellitus (GDM) is defined as any 

degree of glucose intolerance with onset or first recognition 
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during pregnancy [1]. The GDM must be distinguished from 

manifest diabetes in pregnancy, i.e. pre-existing pregnancy 

itself, also taking into account that specific diagnostic criteria 

must be applied to the two conditions [2]. Pregnancy involves 

profound and progressive alterations in maternal metabolism. 

GDM occurs when the activity of β cells is insufficient to 

overcome the insulin resistance induced by a series of 

hormones of placental origin and which is especially typical of 

the late stages of pregnancy [3]. For this reason, GDM 

generally arises in the second part of pregnancy and the 

optimal time for screening is the 24-28th week of gestation. 

Risk factors for the development of GDM are maternal age> 

35 years, family history of diabetes, the occurrence of GDM in 

previous pregnancies, overweight / obesity, belonging to 

ethnic groups at greater risk. Additional risk factors are 

represented by cigarettes smoking and polycystic ovary 

syndrome [4]. The prevalence of GDM reported in various 

studies is around 7%, however with a wide range (1-25%) 

depending on the ethnic group analyzed and the diagnostic 

criteria used [5]. Recent studies indicate an increase in this 

prevalence over time, both in high and low-middle-income 

countries, possibly linked to the increase in obesity in women 

of childbearing age [6, 7, 8]. The occurrence of GDM involves 

greater obstetric and neonatal risks and affected pregnant 

women have a 50-65% risk of GDM recurrence in the 

subsequent pregnancy compared to those unaffected. A 

woman who has had gestational diabetes has also a 7 times 

higher risk of developing type 2 diabetes mellitus within 5-10 

years of delivery than a woman with a normoglycemic 

pregnancy [9, 10]. An accurate and timely identification of the 

GDM, through a screening in pregnancy, would be useful for 

the management of the pregnancy itself, but also for the 

planning of the birth, the containment of adverse effects for 

the new-born and the scheduling of postpartum checks. 

Furthermore, screening and diagnosis of GDM have 

represented a historically controversial topic [11, 12] The 

HAPO (Hyperglycemia and Adverse Pregnancy Outcome) 

study [13, 14], as well as other studies [15, 16] have 

demonstrated the relevant effects of even mild maternal 

hyperglycemia on the incidence of maternal and fetal 

complications and such as screening, diagnosis and treatment 

of gestational diabetes can be cost-effective. Starting from 

these bases, the International Association of Diabetes and 

Pregnancy Study Group (IADPSG) in 2010 established in a 

consensus [17] the indications for the diagnosis of GDM that 

have been received by several countries including Italy. These 

new recommendations have been implemented in the province 

of Trento since 2011. This study reports the trend in the 

prevalence of gestational diabetes in assisted pregnant women 

at the hospitals in the province of Trento (North East Italy, 

540,000 inhabitants) from 2012 to 2019, using the Childbirth 

Assistance Certificate (CedAP) as an information source. 

 

Materials and Methods 
 

      The Italian Physiological Pregnancy guideline 

recommends a fasting plasma glucose check for all pregnant 

women at the first pregnancy visit (within 12 weeks of 

gestation), in order to identify women with pre-pregnancy 

diabetes. Later in pregnancy, gestational diabetes screening is 

performed if certain defined risk factors are present and using 

the 75g Glucose Oral Load Test (OGTT). In detail, this test is 

prescribed at 16-18 weeks of gestation in the case of a 

diagnosis of gestational diabetes in a previous pregnancy, or a 

pregravidic body mass index ≥30 kg/m2, or plasma glucose 

values between 100 and 125 mg/dL before pregnancy or early 

pregnancy. It is performed at 24-28 weeks if maternal age is 

35 years or older, or if pregravid body mass index is ≥25 

kg/m2, or if fetal macrosomia was diagnosed in a previous 

pregnancy, or if there is first-degree family history of diabetes, 

or if the pregnant mother's origin comes from areas with a 

high prevalence of diabetes, such as South Asia, the Caribbean 

and the Middle East. The diagnosis is also made for a single 

value equal to or above the predetermined thresholds which 

are 92 mg/dL fasting, 180 mg/dL at 60 minutes and 153 

mg/dL at 120 minutes [18]. In the province of Trento the 

glycemic monitoring data are recorded on the personal 

obstetric guide of each pregnant woman, which is updated on 

the occasion of periodic checks. These data are also registered 

in the CedAP informative flow which represents the national 

information document of reference for the registration of 

parental characteristics, monitoring of assistance in pregnancy 

and childbirth and the registration of the characteristics of the 

new-born [19]. Its completion is mandatory by health 

professionals (usually midwives assisting the birth). The 

provincial CedAP archive is annually made available to the 

Clinical and Evaluation Epidemiology Service of the 

Provincial Health Services Agency of the Province of Trento. 

On the basis of the data recorded in the CedAP, the birth 

cohorts 2012-2019 were retrospectively analyzed. The 

temporal trend of the prevalence of gestational diabetes was 

calculated, using the Cochrane-Armitage test for the 

evaluation of statistical significant trends. The trend was also 

analyzed according to citizenship and if foreign, in relation to 

the geographical area of origin. The prevalence of gestational 

diabetes was also analyzed in relation to the age group and 

educational level of pregnant women. The significance of the 

differences between the categories under comparison was 

tested with the Chi-square test. Prevalence estimates are 

accompanied by 95% confidence intervals (CI). 

 

Results 
 

      During the period 2012-2019, 35,577 pregnant women 

were assisted at the hospitals in the province of Trento and of 

these only 4.4% are resident outside the province. The average 

proportion of pregnant women with foreign citizenship is 

25.8% (26.2% in 2012, 24.9% in 2019). The average age of all 

pregnant women is 32, 33 in Italian pregnant women and 30 in 

pregnant women of foreign citizenship. 1,950 cases of GDM 

have been recorded (244 cases on average per year), 1143 in 

Italian women and 807 in foreign women. The average age of 

the overall cases is 34 years, 35 years in Italians and 32.5 

years in foreigners. The average period prevalence of GDM 

for all pregnant women is 5.5% (95% CI 5.27-7.73), the 

average prevalence in Italian women is 4.30% (95% CI 4.06-

4.54), and while in foreign women it is 8.80% (95% CI 8.23-

9.37). The annual trend in the prevalence of GDM in all 
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pregnant women and respectively in Italian and foreign 

women is shown in (Fig. 1). In both groups there is an 

increase over time, greater in foreigners than in Italians. The 

prevalence of GDM in foreign women is higher than in Italian 

women with a statistically significant difference (p <0.01). 

Among foreigners, the prevalence is higher in Asians, 

followed by Africans (Fig. 2). These two groups show a 

statistically significant difference compared to both Italians (p 

<0.0001) and all foreigners (p <0.001). The prevalence of 

GDM grows linearly with age, with a statistically significant 

trend (p <0.001) (Fig. 3). Prevalence increases over time in 

each age group, with a greater increase in the 35-39 and 40+ 

year classes and a smaller increase in the 25-29 year class 

(Fig. 4). The prevalence of GDM grows linearly with the 

reduction in the level of education with a statistically 

significant trend (p <0.001). It could be defined as a sort of 

watershed between those who studied up to 8 years and those 

who studied for more than 8 years (Fig. 5). The prevalence 

according to the qualification does not show significant 

changes from one year to the next. 

 

 
 

Figure 1: Province of Trento. Temporal trend of GDM prevalence. Italians, Foreigners and All pregnant women assisted at birth units. 

Period 2012-2019. 

 

 
 

Figure 2: Province of Trento. GDM prevalence in Foreigners. According the geographical area of origin. Period 2012-2019. 
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Figure 3: Province of Trento. GDM prevalence according the age class of women. Period 2012-2019. 

 

 
 

Figure 4: Province of Trento. Temporal trend of GDM prevalence for each age class. Period 2012-2019. 

 

 
 

Figure 5: Province of Trento. GDM prevalence according the education level of women. Period 2012-2019. 
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Discussion 
 

      The data provided by a current information flow such as 

Cedap can be conveniently used for estimates of the 

prevalence of some conditions affecting the mother. This is 

the case, for example, with GDM.The CedAP information 

flow, as organized in the province of Trento, can be 

considered a reliable source in the registration of the 

frequency of the GDM, especially because the midwife, 

present at the birth, refers to the obstetric guide, a personal 

document that collects all the information relating to the 

pregnancy in progress and that the pregnant woman must carry 

with her during the periodic checks and at the time of delivery. 

The prevalence estimates of GDM reported in the present 

study increase over cohorts of subsequent births, in agreement 

with what is reported in the international literature. In part, 

this increase could be associated with an expansion in the 

prevalence of overweight and obesity in the population and in 

particular in women of childbearing age (5-7). A comparison 

between the data relating to the province of Trento and other 

areas can be problematic, also taking into account the 

persistence of a certain heterogeneity in diagnostic tests, in the 

reference information sources and the possible error generated 

by the presence of type 2 diabetes mellitus (T2DM) 

undiagnosed pre-pregnancy [20-23]. The chosen study period, 

however, protects us from possible problems of local 

variability in the diagnosis and classification of the condition 

considering that starting from 2011/2012 a criterion defined 

by an International Consensus Conference [17] and 

substantially consistent with the National Guidelines on Care 

for Physiological Pregnancy [18]. The prevalence of GDM 

reported in our study appears overall to be slightly lower than 

that reported by international studies [17, 24] and by previous 

national studies [25-30]. The lower prevalence of GDM 

among pregnant women in the province of Trento, compared 

at least to the national figure, can be explained in no small 

part by a lower prevalence in the general population of 

subjects with known risk conditions, for example overweight 

and obesity, as reported by the investigations of the National 

Institute of Statistics (ISTAT) and the PASSI (Progress of the 

Health Authorities for Health in Italy) surveillance system [31, 

32]. Overall, the prevalence estimates reported by us are 

consistent with European data [33]. The prevalence of GDM is 

confirmed to be higher in older pregnant women and in those 

with low educational qualifications, aspects that can be 

correlated with the different socio-demographic stratification 

of known risk factors [4-7]. The data relating to age must be 

taken into particular consideration given that the maternal age 

at birth is gradually increasing and this leads to hypothesize a 

further increase in the prevalence of GDM in future birth 

cohorts. In particular, however, the prevalence of GDM is 

confirmed to be higher in women of foreign citizenship, 

especially in Asian and African ethnic groups [34]. The values 

found in these ethnic groups are consistent, albeit in the 

variability between individual surveys, with what is reported 

by studies carried out in Asian and African countries [35, 36]. 

In conclusion, foreign women, especially from Asia and 

Africa and women with childbirth age over 35, especially if 

overweight or obese, and women with low educational 

qualifications represent a significant share of GDM cases and 

therefore of subpopulations. at greater risk to be considered as 

a priority in public health action aimed at minimizing the risk 

of developing a GDM and its possible short and long-term 

consequences for the mother and child. Ad hoc programs for 

these higher risk subgroups should be developed and 

implemented before conception and during pregnancy. All 

health professionals active in the birth path should be 

involved. 
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