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Abstract

Background: Diabetes mellitus prevalence is increasing among women of child-
bearing age. Diabetic pregnancy is associated with major maternal and fetal risks,
and these can be reduced by Preconception Care. Pregnancy can be planned using
appropriate effective contraception. The objective of this study was to assess diabetic
patients’ knowledge about pregnancy and to describe their contraceptive use.

Study Design: An observational study was conducted from February to July 2020 at
Reims University Hospital, France. Inclusion criteria were: women aged 18 to 40
years, with type 1 (T1D) or type 2 diabetes (T2D). Patients filled out a survey about
contraceptive use and knowledge regarding diabetic pregnancy and data were
completed from medical records.

Results: Eighty-nine T1D and 33 T2D patients were included, with mean ages of
27.9+6.3 and 32.6+4.6 years, respectively. Seventy-five percent reported that they
had been informed about pregnancy-related risks and 67% about the need to plan
pregnancy. The preconception HbA1c target was known by 33% of patients.
Appropriate knowledge about pregnancy was greater in T1D patients (65.9%, versus
36.4% in T2D patients; p=0.003). The rate of patients using an effective
contraceptive method was 66.4%. Fifteen percent patients for whom contraception
was recommended reported having no contraceptive method; 12.5% of contraception
users were using a contraindicated method.

Conclusion: A large majority of diabetic women were aware of pregnancy-related
risks and the importance of pregnancy planning, but there are still gaps, especially in
T2D patients. We need to improve our practices by providing more information and
better access to appropriate effective contraception.

Keywords: Type 1 diabetes, Type 2 diabetes, Pregnancy, Contraception,
Preconception Care

ClinicalTrials.gov number: NCT04350879

Study approved by the Committee for the Protection of Persons lle de France VII
of Kremlin Bicétre, 02/12/2020
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1. Introduction

Diabetes mellitus is an increasingly frequent chronic pathology affecting 5% of the
French population [1,2]. Among women in France with a live birth in 2012, 0.4% had
pregestational diabetes [3].

Pregestational diabetes is distinct from gestational diabetes. Beyond the risk of
fetal macrosomia and its complications, it is associated with increased maternal and-
fetal risks [3]. Moreover, these risks increase in cases of uncontrolled diabetes which
show a 3.23-fold increased risk of miscarriage and a 3.44-fold increased risk of
congenital malformation as compared to optimal glycaemic control [4].

In diabetic patients, the aim is a pregnancy outcome similar to that of the non-
diabetic population through a set of measures called Preconception care. Patients
are informed about the risks of diabetic pregnancy and necessary therapeutic
adaptations. Pregnancy should be planned only after reaching a glycated
haemoglobin (HbA1c) target level of 6.5% or less. Complications of diabetes should
be detected early and closely monitored. Preconception care reduces the risks of
diabetic pregnancy, including the risks of major congenital malformations [5]. French
data on the prevalence of Preconception care is outdated and mainly concerns type
1 diabetes [6].

Appropriate and effective contraception is of paramount importance in
Preconception care. Pregnancy planning allows diabetic women to achieve optimal
glycaemic control before conception. Contraceptive method must be effective yet
respect the contraindications in these patients with frequent vascular risk factors
[7,8].

The primary objectives of our study were to describe the knowledge about
diabetic pregnancy among women with type 1 (T1D) and type 2 diabetes (T2D) and
to assess their contraceptive use. The secondary objective was to evaluate the

factors associated with appropriate knowledge about diabetic pregnancy.

2. Materials and Methods

2.1. Study design and population




94
95
96
97
98
99
100
101

102
103

104
105
106
107

108
109

110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

An observational, cross-sectional, single-centre study, with prospective inclusion
from 02/17/2020 to 07/31/2020 was conducted. Inclusion criteria were women aged
18 to 40 years, presence of T1D or T2D and follow-up at the Diabetes Unit of Reims
University Hospital. The non-inclusion criteria were the presence of diabetes
secondary to an endocrine, pancreatic or genetic pathology, premature ovarian
failure, impossibility of pregnancy (uterine aplasia, hysterectomy), opposition to
participate in the study, or inability to answer the survey due to language barriers.

2.2. Ethical considerations

The study was approved by the Committee for the Protection of Persons lle de
France VIl of Kremlin Bicétre on 02/12/2020 and was registered in ClinicalTrials.gov

(NCT04350879). Signed consent forms were obtained from all participants.

2.3. Study assessment and definitions

Each patient completed a survey containing questions on their personal and
family medical and surgical history, use or not of contraception and type, knowledge
about diabetic pregnancy (disease-related pregnancy risks, the need for pregnancy
planning, and the preconception HbA1c target). Patient data were also collected from
medical records: the last HbA1c level or preconception HbA1c for pregnant patients,
diabetic complications (retinopathy, nephropathy, neuropathy, myocardial infarction,
stroke and peripheral arterial disease) and gynaecological and obstetrical history
(early miscarriage, stillbirth, congenital malformations, macrosomia).

Long-acting reversible contraception (LARC) is defined as all devices, chemicals
substances or agents that prevent conception with contraceptive activity in females,
which last for years and can be removed. It includes Intrauterine Devices (IlUD) and
contraceptive implant. Contraceptive effectiveness was estimated by the Pearl Index
(P1) [9,10]. Based on these results, the World Health Organization (WHO) classifies
the method as "very effective" if the Pl is less than 1 (LARC, reproductive
sterilization), "effective" if it is between 1 and 10 (Combined Oral Contraception
(COC) and Progestogen-Only Pill (POP)), "moderately effective" if it is between 10
and 20 (condom), and "less effective" if it is greater than 20 (Fertility awareness

methods).
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Knowledge about diabetic pregnancy was considered appropriate when patients
had been informed about pregnancy-related risks and the need for pregnancy

planning.

2.4. Statistical analysis

Data were described using mean and standard deviation or median [range] for
quantitative variables and number and percentages for qualitative variables. Factors
associated with the appropriate knowledge about diabetic pregnancy were
investigated using univariate analysis (Student tests, Wilcoxon tests, Chi square tests
or Fisher exact tests, as appropriate) and multivariate analysis (logistic regressions
using stepwise selection, and entry and exit thresholds set at 0.10). All variables with
a p value less than 0.20 by univariate analysis were included in the multivariate
analysis. A p value less than 0.05 was considered statistically significant. Statistical
analyses were performed using the Statistical analysis system (SAS, version 9.4, Inc,
Cary, California).

3. Results

3.1. Population characteristics

Among the 267 surveys sent out, 129 were collected. Seven patients were
excluded: one patient without diabetes, two with unspecified diabetes type, one with
MODY (Maturity Onset Diabetes of the Young), one with neonatal diabetes and two
patients whose surveys were received after inclusion period. Among the 122 patients
included in the study, 89 had T1D (73%) and 33 had T2D (27%). Table | shows
population characteristics.

Regarding diabetic microvascular and macrovascular complications, there was no
history of stroke or peripheral arterial disease. Retinopathies and nephropathies were
at an early stage. Past medical and surgical history revealed no personal histories of
breast cancer. Among patients using hormonal contraception, there was no history of
liver failure. Among patients on Combined Oral Contraceptive (COC), there was no

history of systemic lupus erythematosus or biological thrombophilia.
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Fifty-four of all patients were nulligravida: 59.6% of the T1D and 39.4% of the T2D
patients. Concerning the gynaeco-obstetrical history, early miscarriages were
recorded in eight T1D and five T2D patients, and stillbirth before 22 weeks of
amenorrhea (WA) in three T1D and one T2D patients. Among the T1D patients, 9
reported histories of congenital malformations: 5 cardiac malformations (septal
defect, septal hypertrophy, valvopathy), 1 oesophageal atresia, 1 anal imperforation,
1 cleft palate and 1 cystic hygroma related to foetal monosomy X. One history of
malformation was reported among the T2D patients, an interatrial and interventricular

septal defect.

3.2. Knowledge about diabetic pregnancy

3.2.1. Knowledge about pregnancy-related risks

Ninety-one patients (75.2%) indicated that they had been informed about diabetic
pregnancy risks, 79.5% of the T1D and 63.6% of the T2D patients (p=0.07).

Information was given in 90.2% of cases by the diabetologist, 51.2% by the
gynaecologist, 46.3% by the general practitioner, and 17.1% by the midwife.

There was no significant difference between the two types of diabetes regarding

knowledge and misconceptions of diabetic pregnancy risks (Table ).

3.2.2. Knowledge about the need to plan pregnancy

Sixty-seven percent of the overall population had received information about the
need to plan a pregnancy. T1D patients had received more often information (73.9%
versus 48.5%, p=0.01). The mean age at the time they received this information was
24 + 5.6 years in overall population. T1D patients had received information at
younger age (23 + 5.6 years versus 28.3 + 3.4 years, p<0.0001). This information
was given by the diabetologist in 92.2% of cases, the gynaecologist in 36.4% and the

general practitioner for 20.8%, with no significant difference between the groups.

3.2.3. Knowledge about HbA1c target level

Thirty-nine patients (32.5%) knew the correct HbA1c target value. T1D were
significantly more likely to identify the correct value (38.6% versus 15.6%, p=0.02). In

patients with T1D, 30.7% underestimated the correct value, 13.6% overestimated it

6
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and 17.1% did not know. In T2D patients, 31.3% underestimated the correct value,
6.2% overestimated it and 46.9% did not know.

3.3. Evaluation of contraception in diabetic patients

Among the 122 patients, 88 (72.1%) were using contraception, with a trend
toward lower contraceptive use in patients with T2D (60.6% versus 76.4%, p=0.08)
(Table I1I).

Among the 34 patients not currently using contraception, 13 patients did not have
a partner, ten had a pregnancy desire, two believed themselves at low risk of
pregnancy because of their diabetes, and one cited diabetes as a barrier to obtaining
contraception. Other reasons cited by eight patients included homosexuality (n=3),
male infertility (n=2), poor contraceptive tolerance (n=2), and immediate postpartum
(<3 weeks) (n=1).

Among the ten patients with a pregnancy desire (Six T1D and four T2D patients),
two T1D patients had an HbA1c within target range but none with T2D. Among the
four T2D patients, one patient was on insulin therapy, two patients on Metformin and
one patient on pregnancy-contraindicated oral antidiabetic drugs.

Nineteen patients did not need contraception (absence of partner, homosexuality,
immediate post-partum and desire for pregnancy with target HbA1c). Of the patients
needing contraception, 15 (14.6%) did not use any.

Of the 88 patients using contraception, 31% of the T1D and 40% of the T2D
population used a LARC (Figure 1). No one used non-oral combined contraceptives,
macroprogestin methods, barrier methods other than condoms, or fertility awareness
methods. There was no significant difference in the distribution of different methods
(p=0.95), nor in the use of COC (p=0.8) between the two groups.

The great majority of patients used methods considered effective or very effective
according to WHO, 91.2% of T1D and 95% of T2D patients. A moderately effective
method (condom) was used by 8.8% of T1D and 5% of T2D patients. No patient used
a less effective method. Of the whole population of our study, 66.4% used an
effective or very effective method, 69.7% in T1D and 57.6% in T2D.

Thirty-three percent of the patients believed their fertility to be decreased
compared to non-diabetic women of the same age, more often in T2D patients
(48.4% versus 27.4%, p=0.03).
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3.4. Factors associated with appropriate knowledge about
diabetic pregnancy

Seventy patients (57.9%) had appropriate knowledge about diabetic pregnancy.
The univariate and multivariate analysis of the factors associated with this
appropriate knowledge are detailed in Table IV.

In the multivariate analysis, appropriate knowledge about diabetic pregnancy was
significantly higher in T1D patients (OR = 4.9 [1.5-15.9]) and in patients with history
of pregnancy (OR = 5.8 [1.9-17.8]).

Among patients using contraception, patients for whom contraception had been
prescribed by a gynaecologist were more likely to have appropriate knowledge
(39/57, 68.4% versus 10/25, 40.0%; p=0.02).

3.5. Contraception use

Forty-nine patients (43%) considered they did not have a free choice of
contraceptive method, 45.2% of T1D and 36.7% of T2D patients (p=0.4).

Among patients using contraception, 20.7% (n=18) were not satisfied with their
current method, with no significant difference between the two groups (p=1). The
reasons mentioned were mainly adverse effects (61.1%), but also forgetting oral
contraceptive (16.7%) and concerns about the health risks of contraception (16.7%).

Among oral contraceptive users, 50% regularly forgot to take it without significant
difference between the two groups (37.5% in T2D versus 52.6% in T1D patients,
p=0.7). However, 79.6% said they knew what to do if they had forgotten, with no
significant difference between the two groups (60% in T2D versus 84.6% in T1D
patients, p=0.18).

Regarding contraindications to contraception, one patient was on a Progestogen-
Only Pill (POP) with a history of malabsorptive bariatric surgery (By-Pass). Among
the users of COC, 5 patients had a duration of diabetes greater than or equal to 20
years, two patients were older than 35 years, eight patients had a Body Mass Index
(BMI) = 25 kg/m?, and one patient smoked. A total of 11 patients on contraception

(12.5%) were using a contraindicated contraceptive method, 7 T1D (10.3%) and 4
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T2D patients (20%). Among them, six patients on COC had an accumulation of

several risk factors, in addition to diabetes.

4. Discussion

The objective of our study was to assess the knowledge about pregnancy in T1D
and T2D patients and describe their contraceptive use. The vast majority of patients
were informed about specific risks of diabetes during pregnancy and about the need
to plan pregnancy. Of the patients needing contraception, only 15% did not use any.
However, almost 13% of contraception users were receiving a contraindicated
method.

Our population included a majority of T1D patients, which appears to be higher
than expected in diabetic women of reproductive age [3,11,12]. This difference may
reflect the more frequent follow-up of T2D patients in general practice [13]. Results
showed several differences between the two types of diabetes. As expected, the
prevalence of obesity was higher in T2D, probably related to metabolic syndrome.
Also, T1D was associated with a higher prevalence of complications, due to a longer
duration of the disease. The mean HbA1c of our population was similar to the French
population, 7.9% and 7.1% in T1D and T2D patients, respectively [14]. In French
population, Lemaitre et al found a 5.9% rate of malformations based on the number
of live births [15] In our study, the number of malformations may seem higher given
the sample size, but the exact rate of malformations was not possible to assess due
to the study design. It can be assumed that this difference is related to sample size or
recruitment bias, as patients with complex histories are more often followed in tertiary
centres.

Most of the patients were aware of the pregnancy-related risks and the need to
plan pregnancy, which is encouraging. However, even we should remain cautious in
our conclusions given the small sample size of T2D patients, this group seems less
informed compared to T1D group. The reasons for these differences remain to be
investigated. It could be linked to less frequent or delayed specialized follow-up, or to
socioeconomic factors [16,17]. Furthermore, although patients were aware of the
importance of glycaemic control, they had limited knowledge of the exact HbA1c
target level. The Diabetes and Pregnancy Group (DPG) also showed that few

9
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patients know the exact HbA1c target, but they rarely overestimated it [6]. Besides, it
is probably less important to know the exact HbA1c level than the need to plan
pregnancy. Indeed, information about the exact HbA1c target is especially needed
once pregnancy is desired. From these results, we can question whether this
knowledge has a positive impact on diabetic pregnancies in France. Thus, in the
study of Lemaitre et al [15], the mean preconception HbA1c level was 7.2% (6.5-8.1)
but only 25.3% of patients had an HbA1c of 6.5% or less. Further research may be
interesting regarding the barriers to reaching preconception HbA1c target. Finally, it
should be mentioned that a number of patients believed that their infants would
develop neonatal diabetes. This finding is similar to the DPG's study and shows the
importance of improving patient education [6].

Contraception is essential in diabetic patients from the very beginning of sexual
life. The mean age of first sexual intercourse in our population and in the general
population are comparable [18,19] and close to the average age of first
contraception. Contraceptive use reached 72%, which is comparable to the data
found in diabetic patients by Britton et al (71.2%) [20]. Despite the need of
contraception, 15% of the patients used none, a result higher than data from the
French non-diabetic population (8%) [21] but much lower than data from the
American diabetic population (28.8%) [20]. Nevertheless, more than 90% of the
patients using contraceptive used a very effective or effective method, compared with
78.2% in the general population [21]. This is also much higher than the rate of 52.8%
found by Britton et al [20]. T2D patients tended to start contraception later. This may
be related to a higher prevalence of obesity and cardiovascular risk factors. Indeed, it
has been described that obesity leads to less contraceptive use and less
gynaecological follow-up [22]. We can also mention practitioners' reticence to
prescribe hormonal contraception in these patients with higher cardiovascular risk.
Accordingly, Shawe et al found a significantly lower prescription of COC in patients
with T2D [23]. Finally, slightly more than 10% of patients received contraception that
was theoretically contraindicated. This points to the need for further education of
health care professionals and the possible need for a dedicated contraception
consultation for these patients.

Our study shows that T2D seems to be associated with less knowledge about
diabetic pregnancy. This highlights the importance of improving our practices with

these patients, especially given the increasing prevalence of T2D and the higher risk

10
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of obstetrical complications as compared to T1D, with identical glycaemic levels [24].
However, we must be cautious about the significance of these differences because of
the relatively small sample of T2D patients. These results could be further
investigated in larger population. History of pregnancy was also associated with more
appropriate knowledge. However, we must not forget that our role is mainly
preventive, and that information must be given prior to any pregnancy plan.

Our study found that three-quarters of the patients were aware of pregnancy-
related risks and two-thirds of the need for pregnancy planning. However, there are
still gaps, especially in T2D. The great majority of patients received an effective
contraceptive method, but contraceptive use remains insufficient, particularly in T2D,
compared to French general population. Practices must be improved to ensure that
information is easily available to these patients, and to train all health professionals

involved in their care.
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Table I: Population Characteristics

L. Total Type 1 Type 2
Characteristics? Number® . . . P

Population Diabetes Diabetes
Age (years) 122 29.1+6.3 27.9+6.3 326+4.6 <0.0001
BMI© (kg/m?2) 112 28.9+8.3 258+54 376187 <0.0001
Normal 41 (36.6) 41 (50.0) 0 (0.0) <0,0001

Overweight 30 (26.8) 24 (29.3) 6 (20.0)

Obese 41 (36.7) 17 (20.7) 24 (80.0)

Duration of diabetes, median

118 10 [0.5-33] 13 [0.5-33.0] 3[1.0-11.0] <0.0001

[minimum-maximum] (years)
Last HbA1c, mean £
o . 119 76+16[74 78x+16[7.5 7.1+1.3][6.7] 0.03
standard deviation [Median]

Diabetic complications

Retinopathy 122 12 (9.8) 12 (13.5) 0 (0.0) 0.04
Nephropathy 122 8 (6.6) 6 (6.7) 2 (6.1) 0.99
Neuropathy 122 1(0.8) 1(1.1) 0 (0.0) 0.99
Myocardial Infarction 122 1(0.8) 1(1.1) 0 (0.0) 0.99
Medical/Surgical History
Personal/Familial History of
i 86 9 (10.5) 5(8.2) 4 (16.0) 0.44
venous thromboembolism
Personal history of
) ) 86 1(1.2) 1(1.6) 0 (0.0) 0.71
cardiovascular disease
Migraine with aura 86 11 (12.8) 6 (9.8) 5(20.0) 0.28
Hypertension 88 14 (15.9) 5(8.1) 9 (34.6) 0.004
Active Smoking
) 110 29 (26.4) 22 (28.2) 7(21.9) 0.33
or cessation < 3 years
Antiepileptic or HIV? therapy 86 1(1.2) 1(1.6) 0 (0.0) 0.99
Bariatric Surgery 86 5(5.8) 2 (3.3) 3(12.0) 0.14
Ongoing Pregnancy 122 10 (8.2) 6 (6.7) 4(12.1) 0.27
Patients with one or more
122 56 (45.9) 36 (40.4) 20 (60.6) 0.047
pregnancy
Patients with one or more
122 47 (38.5) 29 (32.6) 18 (54.5) 0.03

children
aResults presented as mean + standard deviation or number (%) unless otherwise specified, ® Number

of patients for whom data were available, ¢ Body Mass Index, 9Human Immunodeficiency Virus
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Table lI: Knowledge and misconceptions about diabetic pregnancy risks

Variables® Total Type 1 Type 2 0

Population Diabetes Diabetes

Knowledge — Miscarriage 0.40
- Yes 70 (57.9) 54 (61.4) 16 (48.5)
- No 19 (15.7) 12 (13.6) 7 (21.2)
- IDK® 32 (26.4) 22 (25.0) 10 (30.3)

Knowledge — Malformations 0.10
- Yes 87 (71.9) 66 (75.0) 21 (63.6)
- No 11 (9.1) 5(5.7) 6 (18.2)
— IDK® 23 (19.0) 17 (19.3) 6 (18.2)

Knowledge — Stillbirth 0.39
- Yes 59 (48.8) 46 (52.3) 13 (39.4)
- No 22 (18.2) 14 (15.9) 8 (24.2)
— IDK® 40 (33.0) 28 (31.8) 12 (36.4)

Knowledge — Fetal Macrosomia 0.28
- Yes 86 (71.1) 66 (75.0) 20 (60.6)
- No 15 (12.4) 9(10.2) 6 (18.2)
— IDK® 20 (16.5) 13 (14.8) 7 (21.2)

Misconceptions — Neonatal Diabetes 0.13
- Yes 60 (49.6) 39 (44.3) 21 (63.6)
- No 32 (26.4) 27 (30.7) 5(15.2)
— IDK® 29 (24.0) 22 (25.0) 7 (21.2)

Misconceptions — No risk for 0.10

pregnancy
- Yes 3(2.5) 3(3.4) 0 (0.0)

- No 104 (85.9) 78 (88.6) 26 (78.8)
— IDK® 14 (11.6) 7 (8.0) 7 (21.2)

aResults presented as number (%), ° 1 Don’t Know



Table llI: Sexuality and contraception

Total Type 1 Type 2
Variables?® Number p
Population Diabetes Diabetes
Patients who had
already had sexual 122 110 (90.2) 81 (91.0) 29 (87.9) 0.73
intercourse
Age of first sexual
105 174125 17.2+23 18.2+2.9 0.07
intercourse (years)
Patients who had
already used 122 108 (88.5) 80 (89.9) 28 (84.9) 0.52
contraception
Age of first
) 104 17.5+3.3 171 +£23 18.9+£5.1 0.09
contraception (years)
Patients currently
122 88 (72.1) 68 (76.4) 20 (60.6) 0.08

using contraception

aResults presented as mean + standard deviation or number (%) unless otherwise specified



Table IV: Univariate and Multivariate analysis of the factors associated with

appropriate knowledge about diabetic pregnancy

Patients Univariate
Patients with Multivariate analysis®
. without analysis
appropriate
Variables? appropriate
knowledge
knowledge p OR® [CI 95%"] p
(n=70)
(n=51)
Type of diabetes 0.003 0.007
Type 1 58/88 (65.9) 30/88 (34.1) 4.9[1.5-15.9]
Type 2 12/33 (36.4) 21/33 (63.6)
Sexually active 0.20
Yes 66/110 (60.0) 44/110 (40.0)
No 4/11 (36.4) 7/11 (63.6)
Use of contraception 0.39
Yes  53/88 (60.2) 35/88 (39.8)
No  17/33 (51.5) 16/33 (48.5)
Number of
) 0.005 0.002
pregnancies
No pregnancy  30/65 (46.2) 35/65 (53.8)
One or more
40/56 (71.4) 16/56 (28.6) 5.8 [1.9-17.8]
pregnancy
Diabetes
0.41
complications
No complication  58/103 (56.3)  45/103 (43.7)
One or more
o 12/18 (66.7) 6/18 (33.3)
complication
Duration of diabetes
8.1+6.7 13.1+8.5 0.0009
(years)
Significant gynaeco-
9 i 0.03

obstetrical histories
No histories
One or more histories

29/61 (47.5)
26/37 (70.3)

32/61 (52.5)
11/37 (29.7)

aResults presented as mean * standard deviation or number (%) unless otherwise specified,

b Variables included in multivariate analysis were the type of diabetes, the histories of one or more

pregnancies, the duration of diabetes and the presence of significant gynaeco-obstetrical histories,
¢Qdd Ratio, ¢ Confidence Interval 95%





