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Abstract: Pregnancies complicated by type 1 diabetes (TID) are associated with an increased risk of
obstetric and neonatal adverse outcomes. Optimal glycemic control prior to and through pregnancy
is crucial to reduce complications. The use of diabetes technology is rapidly increasing. The aim of
the study was to investigate the use and effects of diabetes technology in pregnant women with type
1 diabetes. A retrospective cohort study was conducted; 84 women were included in the analysis
and were divided into subgroups according to their glucose monitoring method and insulin delivery
method. HbA1c values declined during pregnancy in all subgroups with no significant difference
between the subgroups. A difference was, however, found in birth weight z-scores. Women using a
sensor and an insulin pump had larger babies compared to women without these treatment modalities.
The results of the study indicate that diabetes technology, including insulin pumps and/or glucose
sensors are not superior to self-monitoring blood glucose measurement and multiple daily injection
insulin therapy, which is comforting in the light of the unequal access to health benefits.

Keywords: type 1 diabetes mellitus; pregnancy outcomes; flash glucose monitoring systems; continuous
glucose monitoring systems; insulin pump therapy; multiple daily injection insulin therapy

1. Introduction

Maternal hyperglycemia during pregnancy has been shown to increase the risk for
several adverse pregnancy outcomes including stillbirth, congenital malformations, admis-
sion to a neonatal intensive care unit, a low APGAR score and large-for-gestational-age
babies [1–6]. Despite the fact that modern technology for blood glucose monitoring and
insulin management is becoming a more central part of treating diabetes, the frequencies of
adverse pregnancy outcomes remain significantly higher in babies born of women with
diabetes and the rate of babies being born large for gestational age is increasing [7–9]. In ad-
dition, the overall incidence of pregnancies complicated by maternal diabetes is increasing
significantly, making this a relevant concern for today’s healthcare professionals [3,10,11].

Adverse pregnancy outcomes can have detrimental long-term consequences for the
offspring; thus, the increased risk of congenital malformations such as a heart defect
makes type 1 diabetes an indication for additional surveillance during pregnancy, i.e., fetal
echocardiography [12]. Being born large for gestational age (LGA) has been shown to be
an independent predictor of being overweight later in childhood, and being born LGA is
associated with high blood pressure in childhood and adolescence and an increased risk
for heart disease up to middle age [13–17]. High HbA1c during pregnancy complicated by
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type 1 diabetes is associated with a higher rate of adverse pregnancy outcomes, suggesting
this parameter to be one of the key modifiable risk factors for adverse outcomes in both the
short and long term [9].

The use of technology has taken on an ever-increasingly large role in the manage-
ment of diabetes over the last decades. The methods for monitoring blood glucose have
undergone a great development since the 1970s, when the first digital glucometer was
launched. Self-monitoring blood glucose modalities have improved greatly since then, and
the options for monitoring blood glucose today also include flash glucose monitors (FGMs)
and continuous glucose monitors (CGMs), which are different systems of interstitial glucose
monitoring. A CGM provides information about the blood glucose level at all times via a
continuous Bluetooth connection, while an FGM requires intermittent scanning (or “flash”)
of the sensor to download glucose recordings. Both FGMs and CGMs evaluate glycemic
targets using similar parameters including time in range (TIR), the coefficient of variation
(CV) and glucose management indicator (GMI). Both FGMs and CGMs save the patient
from numerous finger pricks during a day, provide warnings of actual or impending hypo-
or hyperglycemia and feature details about trends in blood glucose [18]. Several studies
have proven that continuous glucose monitoring leads to improved glycemic control as
compared to conventional therapy in non-pregnant patients with type 1 diabetes [19,20].

Intensive insulin treatment has developed from consisting of multiple daily injections
to now include continuous subcutaneous insulin infusion using a pump [21]. Administering
insulin by pump has for a long time been perceived as the best way to mimic physiological
blood glucose concentrations and advantages with respect to HbA1c, and the risk of severe
hypoglycemia has been proven when compared to multiple daily injections [22]. Hybrid
closed-loop systems represent the most recent technological advancement in diabetes
care. In non-pregnant populations, closed-loop systems have been suggested to improve
glycemic regulation compared with sensor-augmented insulin pumps [23,24].

It is uncertain whether these different advantages also apply in pregnant women with
diabetes, as study results are inconsistent so far [25–28]. Additionally, modern diabetes
technology is not equally accessible for every patient in today’s healthcare, making it highly
relevant to investigate how many patients are provided with this kind of technology and
how it affects the women and their offspring. The aim of this study was to investigate
the prevalence and possible role of diabetes technology in pregnant women with type 1
diabetes. We hypothesized that women provided with diabetes technology would have a
better glycemic regulation and thus fewer adverse outcomes of their pregnancy.

2. Materials and Methods

We present a retrospective cohort study based on data routinely collected in the clinic.
The cohort consisted of women with type 1 diabetes who gave birth between January 2021
and May 2022. The women were affiliated to the outpatient clinic at Department of Obstet-
rics and Gynecology at Aarhus University Hospital in collaboration with Steno Diabetes
Center Aarhus during their pregnancy and followed the local routine care program. Aarhus
University Hospital is a tertiary hospital and follows all pregnant women with diabetes
in the Central Denmark Region. Exclusion criteria were type 2 diabetes, maturity-onset
diabetes of the young (MODY) and type 3c diabetes, stillbirth, termination of pregnancy
and twin pregnancy (Figure 1). As the project was categorized as a quality assurance
project, ethical approval was not required. Approvals by the Board of directors at Aarhus
University Hospital and the head of Department of Obstetrics and Gynecology at Aarhus
University Hospitals were obtained, according to the general data protection regulation
(GDPR) and the Danish data protection legislation.
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pump or multiple daily injection therapy (MDI). Based on this, women were divided into 
three groups: women using SMBG and multiple daily injection (MDI); women with sen-
sor-based glucose monitoring (CGM or FGM) and MDI; and women with sensor-based 
glucose monitoring and insulin pump. 

Outcomes 

We collected 3rd trimester total daily insulin dose and HbA1c, based on the last reg-
istered value closest to birth. Insulin dose was divided by the weight on the day of the 
recorded insulin dose. If no weight was available, the weight closest to the insulin dose 
information within two weeks was used, otherwise we classified these data as missing. 
The timing of these measurements varied between gestational week 32 and 39 depending 
on the time of delivery. Delivery mode, i.e., vaginal, emergency caesarean section or elec-
tive caesarian section, was grouped into vaginal or caesarean section. Continuous values 
of gestational weight gain (GWG) were calculated as the difference between pre-gesta-
tional weight and last available weight measurement after 200 days of gestation. GWG 

Figure 1. Flowchart illustrating the study identification, data collection, inclusion and exclusion.

Exposure

From the women’s medical records we identified method of blood-glucose monitoring,
i.e., self-monitoring of blood-glucose (SMBG), flash glucose monitoring (FGM) or con-
tinuous glucose monitoring (CGM), and insulin injection modality, i.e., insulin infusion
pump or multiple daily injection therapy (MDI). Based on this, women were divided
into three groups: women using SMBG and multiple daily injection (MDI); women with
sensor-based glucose monitoring (CGM or FGM) and MDI; and women with sensor-based
glucose monitoring and insulin pump.

Outcomes

We collected 3rd trimester total daily insulin dose and HbA1c, based on the last
registered value closest to birth. Insulin dose was divided by the weight on the day of the
recorded insulin dose. If no weight was available, the weight closest to the insulin dose
information within two weeks was used, otherwise we classified these data as missing.
The timing of these measurements varied between gestational week 32 and 39 depending
on the time of delivery. Delivery mode, i.e., vaginal, emergency caesarean section or
elective caesarian section, was grouped into vaginal or caesarean section. Continuous
values of gestational weight gain (GWG) were calculated as the difference between pre-
gestational weight and last available weight measurement after 200 days of gestation. GWG
was categorized as “above recommended” if exceeding the recommendations based on
pregestational body mass index (BMI): BMI < 18.5: >18 kg; BMI 18.5–24.9: >15 kg; BMI
25–29.9: >10 kg; BMI ≥ 30: >9 kg [29].

The following data on the offspring were collected: Gestational age at delivery and
pre-term delivery defined as birth before 37 weeks of gestation. Birthweight z-score was
calculated using a Scandinavian reference population and additionally categorized as large
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for gestational age if ≥2 SD [30]. APGAR score after 5 min was used, and additionally
defined as low if ≤7.

Co-variates

The following pre-pregnancy data were collected: age, self-reported pre-pregnancy
weight and height used to calculate BMI, smoking status, level of education, parity and
duration of diabetes. BMI was categorized as normal when below 25 kg/m2, overweight
when 25–30 kg/m2 and obese when above 30 kg/m2. Total daily insulin dose and HbA1c,
defined as the value closest to pregnancy, was also collected. Insulin dose was reported
as units (IU)/kg/day using self-reported pre-gestational weight. Level of education was
divided into two different groups: low educational level covering no tertiary education and
tertiary education of short duration (maximum of one year), and high educational level
covering tertiary education of two years and more. This distribution was chosen to avoid
groups being too small.

Statistical Analysis

Population characteristics are reported as means with standard deviation (SD) for
continuous variables and as n (%) for categorical variables.

Mean group estimates with standard error (SE) and mean group differences with
95% confidence intervals (CI) were estimated for continuous outcomes using linear re-
gression. For categorical outcomes, odds ratios (OR) with 95% CI were estimated using
logistic regression.

Data analysis was performed using R (version 4.3.0, R Foundation for Statistical
Computing, Vienna, Austria).

3. Results

A total of 93 pregnant women with T1D were identified and 84 women were included
in the analysis (Figure 1). Seventy-two percent of the women were provided with a sensor
and 14% of the women used an insulin infusion pump. All pump users used a sensor as well.
The mean pre-gestational HbA1c levels in the subgroups SMBG + MDI vs. sensor + MDI
vs. sensor + pump varied from 55 to 59 mmol/mol (Table 1). The only difference in the
baseline characteristics was the duration of diabetes. The mean duration of diabetes until
birth was 11 years in the SMBG + MDI group vs. 15–17 years in the sensor groups, with
p = 0.015. The level of education was not different across the subgroups.

Table 1. Baseline characteristics of participants according to technology status.

Characteristic SMBG + MDI, n = 23 1 Sensor + MDI, n = 47 1 Sensor + Pump, n = 15 1 p-Value 2

Maternal age (years) 31.0 (4.7) 31.0 (5.1) 29.5 (2.9) 0.5

Pre-pregnancy BMI
(kg/m2) 27.0 (5.2) 26.5 (5.9) 27.2 (2.9) 0.3

Smoking (yes) 2 (8.7%) 2 (4.3%) 1 (7.1%) 0.7

Educational level (low) 12 (55%) 12 (26%) 5 (36%) 0.072

Nullipara 11 (48%) 21 (45%) 4 (29%) 0.5

Diabetes duration (years) 11 (8) 15 (7) 17 (7) 0.015

Gestational age (days) 263 (12) 263 (8) 260 (10) 0.4

Pre-gestational HbA1c
(mmol/mol) 59 (14) 57 (15) 55 (12) 0.7

Pre-gestational insulin
(IE/kg/day) 0.74 (0.28) 0.64 (0.23) 0.63 (0.22) 0.3

1 Mean (SD); n (%). 2 Kruskal–Wallis rank sum test; Pearson’s Chi-squared test.
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3.1. Continuous Outcomes

HbA1c values declined during pregnancy in all subgroups and the mean HbA1c 3rd
trimester levels were similar between the subgroups, with 49 in the SMBG + MDI group vs.
47 in the sensor + MDI group vs. 48 in sensor + pump group (Table 2).

Table 2. Metabolic and obstetric/neonatal continuous health outcomes.

SMBG + MDI
(SE)

Sensor + MDI
(SE)

Sensor + Pump
(SE)

Sensor + MDI
vs. SMBG +

MDI (CI)

Sensor + Pump
vs. SMBG +

MDI (CI)

Sensor + MDI
vs. Sensor +
Pump (CI)

Birthweight
Z-score 1.38 (0.29) 2.25 (0.20) 2.69 (0.37) 0.86 (0.18–1.55) 1.30 (0.39–2.22) −0.44

(−1.26–0.39)

Gestational
weight gain

(kg)
11.37 (1.22) 15.90 (0.84) 15.36 (1.65) 4.53 (1.63–7.44) 3.99

(−0.03–8.01)
0.54

(−3.09–4.17)

HbA1c, 3rd
trimester

(mmol/mol)
49.96 (2.11) 47.87 (1.48) 48.29 (2.71) −2.08

(−7.14–2.97)
−1.67

(−8.40–5.06)
−0.41

(−6.46–5.63)

Insulin, 3rd
trimester

(IU/kg/day)
1.06 (0.09) 0.97 (0.06) 1.03 (0.12) −0.10

(−0.31–0.12)
−0.03

(−0.32–0.26)
−0.06

(−0.32–0.19)

Gestational age
(days) 263.43 (2.00) 263.09 (1.40) 259.71 (2.56) − 0.35

(−5.13–4.43)
−3.72

(−10.09–2.65)
3.37

(−2.35–9.09)

Table with means (SE) for continuous variables followed by between-group differences with confidence intervals.

The pre-gestational insulin dosage in the sensor + MDI and sensor + pump groups
was similar with mean values of 0.64 and 0.63 IU/kg/day, respectively. In comparison, the
mean pre-gestational insulin was 0.74 IU/kg/day in the SMBG + MDI group. The insulin
dosage in the 3rd trimester increased as expected compared to the pre-gestational dosage.
The total insulin dose in the 3rd trimester was similar between the subgroups, with values
of 0.97–1.06 IU/kg/day.

Newborns in the sensor + MDI group had a birthweight z-score of 0.86 [CI 0.18–1.55],
higher than babies in the SMBG + MDI group. Likewise, the babies in the sensor + pump
group had a birthweight z-score of 1.30 [CI 0.39–2.22], higher than babies in the SMBG + MDI
group (Table 2). Women with a sensor and MDI gained on average 4.53 kg [CI 1.63–7.44]
more than the women with SMBG and MDI during pregnancy. Additionally, women with a
sensor and a pump gained on average 3.99 kg [CI −0.03–8.01] more than the SMBG + MDI
group. When comparing the sensor + MDI and sensor + pump groups, no statistically
significant difference was found (Table 2).

3.2. Dichotomous Outcomes

Women with a sensor and MDI had a 3.68 [CI 1.27–10.69] higher odds ratio of giving
birth to a LGA child compared to women with SMBG and MDI. When comparing the
SMBG + MDI group with the sensor + pump group, the odds ratio was 3.05 [CI 0.77–12.14]
and 0.83 [CI 0.25–2.78] for women with a sensor and a pump compared to women with
a sensor and an MDI (Table 3). In relation to pre-term birth, women with a sensor and
MDI had a 1.23 [CI 0.38–4.05] higher odds ratio compared to those with SMBG and MDI;
women with a sensor and a pump had a 2.70 [CI 0.63–11.51] higher odds ratio for pre-term
birth than women with SMBG and MDI; and women with a sensor and a pump compared
to women with a sensor and MDI had a 2.19 [CI 0.63–7.60] higher odds ratio. The odds
ratio for birth by C-section was similar with values between 0.88 and 1.04 in the subgroups
(Table 3).
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Table 3. Metabolic and obstetric/neonatal dichotomous health outcomes.

Sensor + MDI
vs. SMBG + MDI

OR (CI)

Sensor + Pump
vs. SMBG + MDI

OR (CI)

Sensor + Pump
vs. Sensor + MDI

OR (CI)

C-section 1.04 (0.38–2.83) 0.92 (0.24–3.46) 0.88 (0.27–2.90)

LGA (≥2 SD) 3.68 (1.27–10.69) 3.05 (0.77–12.14) 0.83 (0.25–2.78)

Pre-term birth (<37 weeks) 1.23 (0.38–4.05) 2.70 (0.63–11.51) 2.19 (0.63–7.60)

Low APGAR-5 (<7) 1.50 (0.15–15.26) 3.67 (0.30–44.72) 2.44 (0.37–16.34)

GWG above recommendation 2.12 (0.76–5.92) 3.00 (0.72–12.55) 1.42 (0.38–5.22)

Table with odds ratios for dichotomous outcomes.

The odds ratio for women with a sensor and MDI for having offspring with a low
APGAR-5 score was 1.50 [CI 0.15–15.26] higher compared to the women with SMBG and
MDI. For women with a sensor and a pump the OR was 3.67 [CI 0.30–44.72] for a low
APGAR-5 score compared to the women with SMBG and MDI. When comparing the sensor
+ pump and sensor + MDI groups, the odds was 1.42 [CI 0.38–5.22] for a low APGAR-5
score in the insulin pump group compared to the women with MDI (Table 3).

4. Discussion

In this retrospective cohort study of pregnant women with type 1 diabetes using
different modalities of diabetes technology, analyses of the glycemic control before and
during pregnancy showed no difference between the groups. However, women with dia-
betes technology had significantly larger babies and gained more weight during pregnancy
compared to women without the technology.

It is well-established in non-pregnant individuals with type 1 diabetes that continuous
glucose monitoring and continuous subcutaneous insulin pump treatment both separately
and combined reduces glucose fluctuations and improves glycemic control, thereby pos-
sibly reducing diabetes-related complications [18–20,22,31]. However, studies involving
pregnant women with T1D results are conflicting. The majority of studies have not been
able to demonstrate that insulin pump therapy is superior to MDI therapy regarding
glycemic control or pregnancy outcomes in women with T1D [32–35]. In a large multicenter
study, women using insulin pumps in pregnancy had lower HbA1c without an increased
risk of severe hypoglycemia but no improvement in pregnancy outcomes, and the women
using insulin pumps even had offspring larger for gestational age, similar to the findings in
the current study [36]. A recent prospective multicenter study discovered that the risk of
congenital malformations was not lower in the offspring of women treated with insulin
pumps when compared to women using MDI therapy, and thus no advantage of pump
treatment was demonstrated despite better glycemic control in early pregnancy [27]. A
review of both randomized controlled trials (RCTs) and non-RCTs evaluating continuous
subcutaneous insulin infusion and MDI in T1D-complicated pregnancies showed better
1st trimester glycemic control with lower HbA1c level in groups using continuous subcu-
taneous insulin infusion, but this difference tapered off later in pregnancy. Continuous
subcutaneous insulin infusion was found to be associated with lower insulin requirements,
higher gestational weight gain and altered risk for offspring being large for gestational
age [37].

Hybrid closed-loop insulin therapy has been shown to be promising in the manage-
ment of T1D during pregnancy as it significantly improved maternal glycemic control
during pregnancy in a multicenter controlled trial. The percentage of time that maternal
glucose levels were in the target range was higher in the closed-loop group compared to
the standard care group and included less time spent in a hyperglycemic state [25]. The
study reported no unanticipated safety problems associated with the use of closed-loop-
therapy during pregnancy. The observed improvements in glycemic control with hybrid
closed-loop therapy suggest a potential reduction in the risks associated with poorly con-
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trolled diabetes during pregnancy. The study contributes valuable evidence supporting the
efficacy of diabetes technology in improving maternal glycemic control during pregnancies
complicated by T1D [25].

An international multicenter RCT from the CONCEPTT study group found that
pregnant women using CGM had better glycemic control compared to pregnant women
using SMBG, and CGM users spent more time in the target glucose range and less time
in the hyperglycemic range. However, the difference in HbA1c between the two groups
was small and no between-group differences in caesarean delivery, gestational age or
preterm delivery were found. The study only found a decreased proportion of large-for-
gestational-age babies (OR 0.51 [CI 0.28–0.90]; p = 0.021) of mothers randomly assigned
to CGM [26]. In our study, we found a small and not statistically significant difference
in HbA1c between the groups. With these results in mind, it is reasonable to question
whether HbA1c in itself is adequate for describing glycemic control. In our study, HbA1c
was used because of its widespread clinical use, but during pregnancy it is influenced by
gestational changes in red cell turnover, anemia and iron supplementation [38]. HbA1c does
not reflect the complexities of glycemic control in women with T1D, who most frequently
achieve tight glycemic control under close clinical supervision in the 1st trimester [26,39–41].
Nevertheless, in the absence of more detailed data on the glycemic control, e.g., time in
range, time in high and low range, and hypoglycemic events, HbA1c values may serve as a
proxy for glycemic control.

The reason for the apparent lack of improvement in glycemic control and neonatal
outcomes in pregnant women with T1D using technology is unclear, but one reason could
be that most women with diabetes are extremely motivated to obtain good glycemic control
in pregnancy and put a large effort into their diabetes treatment no matter the treatment
modality used. It could also be speculated that women provided with CGM or insulin
pumps may represent women with a more complicated case of diabetes, since insulin
pump treatment is often initiated in women with inadequate glycemic control, and in this
study women with diabetes technology also had a longer history of diabetes. In addition,
pregnant women who are relatively well-regulated as judged using HbA1c levels, but who
still experience adverse neonatal outcomes, could have a history of prolonged and more
severe diabetes [23]. It could be assumed that women using CGM and insulin pumps may
be more inclined to have a larger caloric intake and possibly a different diet quality as CGM
readings are easier to perform than using a finger prick. Hypothetically, this could to some
extent explain the higher GWG in the women with CGM and insulin pumps. Another
explanation for the differences in weight gain could be due to differences in physical activity
(PA). Data on PA were, however, not available in the study. In summary, the use of diabetes
technology cannot be transferred directly from non-pregnant to pregnant women, and it
cannot stand alone in the treatment of pregnant women with type 1 diabetes.

In the present study, there was no difference in the educational level between the
groups and hence no clear difference in socioeconomic status (SES) was found. SES is often
considered as a protective factor regarding the compliance and management of disease,
and could have been associated with better glycemic regulation, though this was not the
case in this study. A recent multinational cohort study found that a higher socioeconomic
status among pregnant women using an insulin pump was not associated with a lower
prevalence of congenital malformations when compared to pregnant women using MDI
therapy. Thorius et al. suggested an explanation for this was that insulin pump treatment is
often initiated in women with inappropriate glycemic control, and thus represents a group
of women with more challenging diabetes [27]. In relation to this, it is relevant to consider
whether women with a high SES are more likely to be treated with the latest technology as
they may advocate more strongly to their caregivers for the use of such resources. Clearly,
the impact of SES is an important consideration in today’s healthcare. However, this current
study sample is not suitable for the evaluation of this issue as the study group was relatively
homogenous and all women were treated within the Danish universal healthcare system.
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Further studies including more diverse populations are needed to fully evaluate the impact
of SES in the treatment of diabetes.

The availability of technology for diabetes treatment is unequal in today’s healthcare.
In Denmark, diabetes technology is completely or partially paid for by the hospitals, but in
every situation the decision relies on a medical assessment, and balancing resources and
demands often leads to a less consistent or widespread use of diabetes technology [42]. In
many parts of the world, access to diabetes technology is gained through private health
insurance or self-funding and the consequences of this could be relevant to investigate. To
our knowledge, no previous studies have examined either medical bias in the distribution
of diabetes technology or the consequences of different types of healthcare assistants, e.g.,
private vs. public. A recent study compared the use of technology across socioeconomic
groups in two contrasting funding models. This showed that the use of technology was
similar across socioeconomic groups when it was nationally subsidized, whereas user-
paid technology resulted in lower use with socioeconomic deprivation, emphasizing the
inequality of this funding model [43]. Different healthcare system models are strongly
associated with unequal access to diabetes technology, as described in two recent reviews
from the U.S. [44,45]. With this in mind, the results of the present study not demonstrating
modern technology to be superior to other modalities are somewhat comforting. However,
it should be emphasized that this study was made in a Danish setting based on a population
with universal healthcare and a generally high SES. Thus, more studies are needed to fully
evaluate the association between SES, access to healthcare and technology distribution.

A significant strength of the current study is that it was based on data extracted
from medical records of the study population, thus making the information as precise as
possible. The number of study participants could be a limitation, as statistically significant
differences can be difficult to detect when sample sizes are too small. Furthermore, as
mentioned above, the study was performed as a single-center study in a Danish setting
and the SES between groups was similar, which can impact the generalizability of the
current study. The timeframe of the study setting was chosen to be quite short in order
to unify treatment modalities and healthcare, as technology and healthcare offers tend to
change rapidly. In line with this, another weakness of the study is that treatment with the
hybrid closed-loop system was not included as this treatment modality was very new and
had only been used by extremely few pregnant women in the inclusion period. In future
studies, hybrid closed-loop systems compared to sensor use and MDI therapy would be
of interest, since at least CGM is now available for most women with T1D in developed
countries. As mentioned previously, the use of HbA1c as the only parameter for glycemic
control can also be a limitation, as it does not provide information about time in range,
hyper- or hypoglycemic events, etc., which are parameters considered to represent the
glycemic regulation in a more detailed manner.

5. Conclusions

With this relatively small, but detailed, study of 84 pregnant women with type 1
diabetes, we conclude that the type of diabetes technology did not make a difference
regarding glycemic control before and during pregnancy. However, higher birthweight
z-score was found in women with sensor and insulin pump compared to women without
these treatment modalities. Thereby, this study suggests that diabetes technology, including
glucose sensors and/or insulin pumps per se are not leading to a better glycemic control
during pregnancy. Also, the same number of adverse obstetric outcomes were observed
across groups, emphasizing that diabetes technology cannot stand alone in the complex
treatment of pregnant women with type 1 diabetes.
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