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a  b  s  t  r  a  c  t

Aims:  Type  1  diabetes  (DM1)  during  pregnancy  and  labor  is associated  with  an  increased  risk  of  maternal
and  fetal  complications.  Evidence-based  care  is therefore  provided  in accordance  with  guidelines.

In this  study,  we  aimed  to  compare  all the  Swedish  guidelines  for DM1  during  pregnancy  and  labor  in
terms  of  the variables  emphasized  in the  national  guidelines  from  the US  and  from  England  and  Wales.
The  second  aim  was  to  measure  adherence  to local  guidelines  at the four hospitals  in  Stockholm  that
cared  for  pregnant  women  with  DM1  during  2016  and  to describe  the pregnancy  and  labor  outcomes.
Methods:  All  the  Swedish  guidelines  for DM1  during  pregnancy  and  labor  were  reviewed  on  31  variables.
The  medical  records  of 114  women  were  reviewed  according  to  whether  ≥70%  of  22  variables  in the
guidelines  were  followed.
Results:  No  consensus  was  found  in the  Swedish  guidelines  for any  of the  31  variables.  Some  guidelines
were  contradictory.  The  pregnancy  guidelines  were  followed  in  17.5%  of  the  medical  records,  18.4%  fol-

lowed  the  labor  guidelines,  and  5.3%  followed  both  guidelines.  The  onset  of labor,  mode  of delivery  and
HbA1c  in  the third  trimester  varied  significantly,  depending  on  the adherence  to guidelines.
Conclusions:  The  Swedish  guidelines  for DM1  during  pregnancy  and  labor  lack  both  consensus  and  adher-
ence.  A  national  guideline  on DM1  during  pregnancy  and  childbirth  with  high  adherence  could  improve
care  for  pregnant  Swedish  women  with  DM1  and  their  fetuses.

©  2021  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of  Primary  Care  Diabetes  Europe.  This is an
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1. Introduction

In Sweden, about 0.5% of the population live with diabetes melli-
tus type 1 (DM1), and among these, approximately 500 women give
birth every year [1,2]. DM1  during pregnancy and labor is associ-
ated with an increased risk of maternal and fetal complications, and
pregnant women with DM1  have an increased risk of developing
preeclampsia. The fetus also has a higher risk of neonatal morbid-
ity and mortality due to congenital malformations, being large for
gestational age (LGA), shoulder dystocia, cesarean sectio, preterm

birth, hypoglycemia, hyper-bilirubin, and stillbirth [3].

Previous research has shown that pregnancy complica-
tions among women with DM1  are associated with increased

Abbreviations: CTG, cardiotocography; CGM, continuous glucose monitoring;
DM1, diabetes mellitus type 1; HbA1c, hemoglobin A1c; LGA, large for gestational
age; NICU, neonatal intensive care unit; p-glucose, plasma glucose; TIR, time in
range; US, United States; VE, vacuum extraction.

∗ Corresponding author at: Department of Clinical Science and Education, Karolin-
ska  Institutet, Women’s clinic, Sodersjukhuset, 118 83 Stockholm, Sweden.

E-mail address: alexandra.goldberg@ki.se (A. Goldberg).
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emoglobin A1c (HbA1c) up to three months before and throughout
regnancy. The current consensus is that evidence-based pre-
regnancy counseling and care during pregnancy and labor are
aramount for the optimal management of pregnancies compli-
ated with DM1  [4–7].

In Sweden, 42 obstetric clinics offer care for pregnant women
ith DM1. In some clinics, care is provided in special maternity
ards, while in other settings, it is provided in collaboration with

ndocrinology/diabetology departments. Swedish antenatal care
s free of charge, and each patient has an equal right to optimal,
vidence-based care. To support clinicians in providing evidence-
ased care, local guidelines are used in everyday practice. By
ontrast, England and Wales [8] and the United States (US) [9] have
ational guidelines for this group of pregnant women.

In this study, we  aimed to compare all the Swedish guidelines for
M1  during pregnancy and labor in terms of the variables empha-

ized in the US and the England and Wales national guidelines. The

econd aim was  to measure adherence to local guidelines at the four
ospitals in Stockholm that cared for pregnant women  with DM1
uring 2016 and to describe the pregnancy and labor outcomes.
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30 different local guidelines for pregnancy and labor were used,
including 29 different local guidelines for pregnancy and 29 dif-
A. Goldberg et al. 

2. Methods

We  asked each obstetrical clinic in Sweden to send us their
local guidelines on DM1  during pregnancy and labor that were
in use between 2015 and 2017. The guidelines were reviewed in
terms of 31 variables (Table 1) recommended in the US national
guideline on pregestational diabetes [9] and the England and Wales
national guideline on diabetes in pregnancy [8]. All the Swedish
guidelines were reviewed according to which of the 31 variables
were recommended. If the variables were recommended, the rec-
ommendations were categorized into groups according to the level
of compliance (<70% and ≥70%) and compared.

In the second part of the study, pregnancy and labor data were
collected after obtaining written consent from 114 women with
DM1 who gave birth at one of the four Stockholm hospitals that
cared for this patient group during 2016. Only women  with sin-
gleton pregnancies and who received prenatal and intrapartum
care at the same hospital were invited to participate. Their medical
records were reviewed according to 22 predetermined variables to
see whether the medical staff had followed their local guidelines
(Table 2). We  chose the cutoff of >70% for adherence to the guide-
lines, based on a study that concluded that adherence to a guideline
for diabetes was  typically between 60% and 80% [10]. The 22 vari-
ables were the same as the previous 31 but were modified to fit
the review of the women’s medical records. If the guideline did
not recommend a variable, none of the medical records that fol-
lowed that guideline were reviewed for adherence to that specific
variable.

HbA1c values were compared on three occasions during preg-

nancy (first, second, and third trimester) and categorized into three
groups: <42 mmol/mol, 42–48 mmol/mol, and >48 mmol/mol.

f
d

Table 1
Swedish guidelines for type 1 diabetes during pregnancy and labor.

Recommendation 

First antenatal visit No 

Pre-pregnancy pla
At pregnancy clea
Wks  5–6a

Wks  5–8a

Wk  6a

Wk  7a

Wk  8a

Wks  8–10a

Insulin regime No 

Keep the same 

Folic  acid No 

Not  specified 

400  ug 

5  mg 

Duration of folic acid intake No 

Until  wk  12a

See  a dietitian Yes 

No  

Multidisciplinary care (diabetes midwife,
diabetes doctor, and obstetrician)

Yes 

No  

Ocular  assessment Yes 

No  

Renal  function assessment Yes 

No  

Hemoglobin A1c No 

Between 38–48 m
Between 40–45 m
< 42 mmol/molc

Between 42–47 m
<  42 mmol/mol af
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.1. Statistical analyses

Data were collected from the obstetric medical record system
bstetrix (Cerner, North Kansas, US) and the medical record system
ake Care (CompuGroup Medical Sweden AB, Solna, Sweden). The
tatistical analyses were performed using SPSS software version
5.0 (IBM Corp., Armonk, NY, USA).

The statistical method for comparing the medians of the contin-
ous variables was the Mann-Whitney U-test. When comparing the
inary variables, the calculations were performed either by Fisher’s
xact test in groups <5 or by the Chi-square test for the remaining
ariables. To consider statistical significance, the p-value was  set
o <0.05. All data are presented as medians ± range (min–max) or
s numbers and percentages.

.2. Ethical approval

The study complied with the World Medical Association Dec-
aration of Helsinki regarding the ethical conduct of research
nvolving human subjects. The research was  approved by the
ndependent regional Research Ethics Committee (Karolinska Insti-
ute, no. 2017/1310-31). Oral and written informed consent was
btained from all the women  before inclusion in the study.

. Results

Of the 42 Swedish delivery wards caring for women with DM1,
erent local guidelines for labor. Twenty-one hospitals used 21
ifferent guidelines, 10 hospitals had 5 different guidelines, and 9

N %

2 7%b

nning 4 14%b

rance 12 41%b

1 3%b

3 10%b

1 3%b

1 3%b

3 10%b

2 7%b

23 79%
6 21%

16 55%
4 14%
7 24%
2 7%

23 79%
6 21%

10 34%
19 66%

13 45%

16 55%

22 76%
7 24%

20 69%
9 31%

14 48%b

mol/molc 1 3%b

mol/molc 1 3%b

2 7%b

mol/mol before wk 20a and
ter wk  20a

1 3%b

1
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Table  1 (Continued)

Recommendation N %

Between 42–47 mmol/molc 1 3%b

Between 42–50 mmol/molc 1 3%b

< 45 mmol/molc 1 3%b

< 52 mmol/molc 5 17%b

< 57 mmol/molc 2 7%b

Preprandial p-glucose No 11 38%b

3.5–5.5 mmol/L 1 3%b

3.8–5.5 mmol/L 1 3%b

4–5 mmol/L 1 3%b

4–6 mmol/L 4 14%b

4–7 mmol/L 1 3%b

4.4–6 mmol/L 1 3%b

< 4.5 mmol/L 1 3%b

4.5–6 mmol/L 1 3%b

4.5–6.5 mmol/L 2 7%b

5 mmol/L 1 3%b

< 6 mmol/L to wk  12a; after that
<  5.5 mmol/L

1 3%b

< 6 mmol/L 3 10%b

Postprandial p-glucose No 12 41%b

4–7 mmol/L 1 3%b

4–8 mmol/L 1 3%b

5.5–8 mmol/L 1 3%b

6.5 mmol/L 1 3%b

6–8 mmol/L 3 10%b

< 7 mmol/L 4 14%b

< 8 mmol/L to wk12a; after that
<  7 mmol/L

1 3%b

< 8 mmol/L 5 17%b

Frequency and number of daily p-glucose tests No 5 17%b

4 times 14 48%b

7 times 3 10%b

Before meal, after meal, and before going to
bed

2 7%b

Before meal, after meal, before going to bed,
and when needed once during nighttime

1 3%b

Before meal, after meal, before going to bed
and once a night

4 14%b

Time after meal specified No 15 52%
1  h 1 3%
1.5  h 8 28%
1.5–2  h 4 14%
2  h 1 3%

Continuous glucose monitoring/flash glucose
monitoring

Individual 4 14%

Not  mentioned 25 86%

When  routine ultrasound should be done No 5 17%b

Wks  17–18a 1 3%b

Wks  17–20a 3 10%b

Wk 18a 9 31%b

Wks  18–19a 3 10%b

Wks  18–20a 5 17%b

Wk 19a 3 10%b

Uterine artery score at wk 24a No 26 90%
When renal function is affected or
hypertension

2 7%

When PE occurred in last pregnancy/
hypertension/diabetes for more than 10 years

1 3%

When  fetal growth ultrasound should start Wk 24a 1 3%b

Wk 26a 1 3%b

Wks  26–28a 1 3%b

Wk 27a 1 3%b

Wk 28a 23 79%b

Wk 32a 2 7%b

How often fetal growth ultrasound should be
done

Every fourth week and every second when
abnormalities are found

2 7%b

Four week in-between the two first, then three
weeks and every second week when
abnormalities are found

1 3%b
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Table  1 (Continued)

Recommendation N %

2–4 weeks 1 3%b

Every fourth week 7 24%b

Every 3–4 weeks 2 7%b

Wks  28a, 32a, 36a, and 38a 5 17%b

Wks  28a, 32a, 36a, 38a, and 40a 1 3%b

Wks  32a, 36a, and 38a 2 7%b

Individual wks 28–32a and then every third
week

1 3%b

Wks  28a, 32a, 36a, 38a,39a, and 40a 2 7%b

Wks  28a, 32a, and 36a 2 7%b

Wks  27a, 31a, 35a, and 37a 1 3%b

Every fourth week until wk 35a, then every
second

1 3%b

Wks  26a, 30a, 34a, 36a, 38a 1 3%b

Fetal heart ultrasound No 12 41%
Yes  17 59%

Start  cardiotocography(CTG) surveillance No 5 17%b

Wk  33a 1 3%b

Wk  34a 3 10%b

Wk  35a 2 7%b

Wk  36a 13 45%b

Wk  37a 1 3%b

Wk  38a 1 3%b

Not recommended if no abnormalities are
observed

3 10%b

CTG frequency Not mentioned 5 17%b

Not when no abnormalities 3 10%b

1–3 times a week 1 3%b

Twice a week 4 14%b

Once a week and twice a week after wk 37a 1 3%b

1–2 times a week 2 7%b

Once a week and twice a week when
abnormalities

2 7%b

Once a week 9 31%b

Every second week 1 3%b

Not specified 1 3%b

When to induce labor No 2 7%
Wks  38–40a 1 3%
Wk  40 + 0a 17 59%
Wk  40 + 6a 2 7%
Wks  38–41a 1 3%
Wk  41 + 0a 6 21%

How  often p-glucose should be tested during
labor

No 1 3%b

Every 30 min  4 14%b

Every 30 - 60 min  1 3%b

Every 60 min  23 79%b

P-glucose goal during labor No 1 3%b

Around 3 - <10 mmol/L 1 3%b

3.5–6.5 mmol/L 1 3%b

3.6–6.5 mmol/L 1 3%b

4–6 mmol/L 1 3%b

4–6.5 mmol/L 2 7%b

4–7 mmol/L 10 35%b

4–8 mmol/L 3 10%b

4.5–6.5 mmol/L 6 21%b

4.5–7 mmol/L 2 7%b

4.5–8 mmol/L 1 3%b

Action when the woman has hyperglycemia
during labor

No 4 14%b

Insulin over 6.5 mmol/L 6 21%b

Insulin over 7 mmol/L 10 34%b

Insulin over 7.5 mmol/L 5 17%b

Insulin over 8 mmol/L 1 3%b

Insulin over 10 mmol/L 1 3%b

Individual depending on p-glucose 2 7%b

Insulin regime during labor No 3 10%b

Individual 7 24%b
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Table  1 (Continued)

Recommendation N %

No basal shot/lower basal shot in insulin pump
from start

1 3%b

No basal shot when active/no information
about insulin pump

5 17%b

No basal shot when active and insulin and
glucose infusion after8–10 h/insulin pump
managed by themselves

1 3%b

No change in insulin ordination 3 10%b

As before until active labor and then half basal
shot and lower bolus/ pump individual

1 3%b

As before with shots/ lower basal shot in
insulin pump

1 3%b

Glucose and insulin infusion from start 2 7%b

No basal shot, bolus every 4–5th h, half
bolus/pump no change

1 3%b

As before/half basal shot and glucose infusion/
insulin pump no information

1 3%b

No basal shot from active phase and
prepregnancy dose in insulin pump

1 3%b

No basal shot/lower basal in insulin pump
from active phase

1 3%b

Lower breakfast bolus to 70%/lower pump if
hypoglycemic

1 3%b

Insulin regime during labor during an
induction

No 13 45%b

As before and individual from active phase 1 3%b

Individual plan 1 3%b

As before and from active phase no basal
insulin and only individual bolus

2 7%b

As before and from active phase no shots/ no
information about insulin pump

5 17%b

From active phase no basal and intravenous
infusion of insulin and glucose after 8–10
h/insulin pump manage on her own

1 3%b

Half basal from start and no information about
insulin pump

1 3%b

As before and from active phase half basal and
lower bolus in shots/pump individual

1 3%b

No basal shot/lower basal in insulin pump
from active phase

1 3%b

Lower breakfast bolus to70%/lower pump if
hypoglycemic

1 3%b

Take prepregnancy doses in both shots and
insulin pump

1 3%b

As before and from active phase intravenous
infusion of insulin and glucose

1 3%b

Intravenous infusion of glucose during labor P-glucose < 4 mmol/L and if the woman cannot
eat occasionally if labor continues for a long
time

1 3%b

When p-glucose is< 5 mmol/L 1 3%b

Give if the woman has hypoglycemia or if labor
continues for more than 4–6h

1 3%b

Give when p-glucose is < 3.5 mmol/L 1 3%b

Give in active labor 3 10%b

Give when p-glucose< 4.5 mmol/L or if the
woman  cannot eat

2 7%b

P-glucose < 4.5 mmol/L or after 8–10 h of
active labor combined with insulin infusion

4 14%b

Give if the woman has hypoglycemia and
cannot eat

1 3%b

P-glucose < 4 or when labor continues for 8–10
h  combined with insulin infusion

1 3%b

P-glucose < 5 mmol/L and if the woman cannot
eat

1 3%b

When fasting in combination with insulin
infusion

3 10%b

P-glucose < 4 mmol/L or when labor continues
for a long time, then in combination with
insulin infusion

1 3%b

Keep ready in the delivery room and give if the
woman  cannot eat

3 10%b

Combined with insulin infusion as an insulin
alternative

1 3%b

Give it from start combined with insulin
infusion

1 3%b
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Table  1 (Continued)

Recommendation N %

Give after 4 h when long labor expected 2 7%b

Keep ready in the delivery room and give if
p-glucose is < 4 mmol/L

1 3%b

Keep ready in the delivery room and give when
around 3 mmol/L

1 3%b

Check ketones during labor No 26 90%
If  the woman  has hyperglycemia 3 10%

Elective sectio recommended when weight >
4500g

No 20 69%

Yes  9 31%

Insulin pump on during sectio No 4 14%
Yes  5 17%
Not  mentioned 20 69%

m
e

3
p
g
i
o
T
c
l
r

n
t
S
d
t

a Gestational week.
b Not 100% because of rounding.
c The whole pregnancy.

hospitals had 3 different guidelines. One clinic had a guideline only
for DM1  during pregnancy but not for labor, and one clinic had just
a guideline for labor (Fig. 1). No consensus was found among the
29 guidelines for any of the 31 variables studied (Table 1).

Pre-conception care was recommended in 14% of the guidelines.
While folic acid supplementation was recommended by some, the
doses and durations differed. Less than half (45%) of the guidelines
recommended multidisciplinary care. Assessment of renal function
was recommended by 69% of the guidelines, but the frequency
and gestational week varied. Overall, 48% of the guidelines had
no recommendations for HbA1c during pregnancy. The remainder
recommended 9 different values (38 to <57 mmol/mol). Only 59%
of the guidelines had recommendations regarding post-prandial
plasma glucose (p-glucose) during pregnancy, providing 8 various
recommendations.

Near consensus was found for fetal growth ultrasound. Most
(79%) of the guidelines recommended examination at 28 weeks;
the remainder recommended it between 24 and 32 weeks. Over-
all, 72% of the guidelines recommended cardiotocography (CTG)

during pregnancy but at six different gestational weeks (33–38
weeks of gestation). Five guidelines had no recommendations at
all. Three did not recommend CTG during pregnancy if no abnor-

m
w
s

Table 2
Adherence to the guidelines in the Stockholm cohort.

Recommendation 

First antenatal visit 

Insulin regime 

Folic  acid 

Duration of folic acid intake 

First  meeting with the profession(s) suggested in the guideline

Ocular assessment 

Renal function 

104
alities were observed. The remainder (n=21) recommended it for
veryone.

The recommended time for induction of labor varied between
8+0 and 41+0 weeks. The recommendations for monitoring intra-
artum p-glucose varied included three different intervals. One
uideline lacked recommendations for target p-glucose levels dur-
ng labor, and the rest had 10 various suggestions. A p-glucose level
f 4–7 mmol/l was  the most common recommendation (34.5%).
he insulin recommendations during labor varied and some were
ontradictory. The least consistent recommendation in these guide-
ines was on glucose infusion during labor. Eighteen different
ecommendations were found among the 29 guidelines (Table 1).

In the second part of the study, women with DM1  before preg-
ancy who  delivered in Stockholm during 2016 were studied. In
otal, 126 women with DM1  gave birth in 1 of the 4 hospitals in
tockholm during that year. Twelve women were excluded as they
id not meet the study’s inclusion criteria, so 114 women consti-
uted our final study population (Fig. 2).

When analyzing the 114 medical records, we found that the

edical staff followed their local guideline for DM1  and pregnancy
ith ≥70% adherence in 17.5% of the medical records. The medical

taff followed their own local guidelines for labor with ≥70% adher-

N %

Yes 51 44.7
No  6 5.3
Not  in the guideline 57 50.0

Yes 57 50.0
No  57 50.0
Not  in the guideline 0 0.0

Yes 0 0.0
No  0 0.0
Not  in the guideline 114 100.0

Yes 0 0.0
No  0 0.0
Not  in the guideline 114 100.0

Yes 51 44.7
No  6 5.3
Not  in the guideline 57 50.0

Yes 30 26.3
No  41 36.0
Not  in the guideline 43 37.7

Yes 65 57.0
No  49 43.0

5
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Table  2 (Continued)

Recommendation N %

Not in the guideline 0 0.0

Hemoglobin A1c Yes 1 0.9
No 56 49.1
Not in the guideline 57 50.0

Preprandial p-glucose Yes 9 7.9
No 105 92.1
Not in the guideline 0 0.0

Frequency and number of daily p-glucose tests Yes 15 13.2
No 56 49.1
Not in the guideline 43 37.7

Postprandial time specified Yes 5 4.4
No 52 45.6
Not in the guideline 57 50.0

Continuous glucose measurement Yes 0 0.0
No 0 0.0
Not in the guideline 114 100.0

Fetal  ultrasound conducted according to the guideline Yes 82 71.9
No 32 28.1
Not in the guideline 0 0.0

Cardiotocography conducted according to the guideline Yes 83 72.8
No 30 26.3
Not in the guideline 0 0.0
Not applicable 1 0.9

When  to induce labor Yes 36 31.6
No 3 2.6
Not in the guideline 0 0.0
Not applicable 75 65.8

P-glucose measured at the guideline timepoints during labor Yes 30 26.3
No 67 58.8
Not in the guideline 0 0.0
Not applicable 17 14.9

Interventions in p-glucose during labor according to the guideline Yes 40 35.1
No 74 64.9
Not in the guideline 0 0.0

Insulin ordered during labor according to the guideline Yes 38 33.3
No 60 52.6
Not in the guideline 0 0.0
Not applicable 16 14.0

Insulin administered during labor according to the guideline Yes 28 24.6
No 69 60.5
Not in the guideline 0 0.0
Not applicable 17 14.9

Intravenous infusion of glucose ordered according to the guideline Yes 76 66.7
No 38 33.3
Not in the guideline 0 0.0

Labor  plan followed Yes 21 18.4

v
w
e
g

a
m
g
t
t
mmol/mol compared to the medical records that complied with
the pregnancy guidelines >70% (47.5% vs. 21.2%, p = 0.047;
ence in 18.4% of the medical records. In six (5.3%) medical records,
the local guidelines for both labor and pregnancy were followed at
a rate of ≥70% by the medical staff.

No significant differences in the maternal or fetal background
data were found when comparing the different groups (Table 3).
The onset of labor varied. Induction of labor was more common
when labor guidelines were followed with ≥70% adherence (66.7
vs. 41.9%, p = 0.02). Further, planned cesarean sectio were more
common before the start of labor when labor guidelines were fol-
lowed < 70% (32.3 vs. 4.8 %, p = 0.007).

Differences in mode of delivery were also identified. Non-
instrumental vaginal labor occurred in 80.0% vs. 23.4% and 66.7%
vs. 25.8% (p = <0.001) when the guidelines for pregnancy or the

guidelines for labor were followed by >70% in the medical records
(Table 4).

T

104
No 87 76.3
Not in the guideline 0 0.0
Not applicable 6 5.3

The most significant cause of operative or instrumental inter-
ention when the guidelines for pregnancy had been followed >70%
as a clinical sign of LGA, 75% vs. 18.1% (p = 0.03; Table 4). How-

ver, the frequency of an LGA at birth did not differ between the
roups (30% vs. 37%, p = 0.54; Table 3).

In the third trimester, HbA1c was  significantly lower when
dherence to pregnancy guidelines was  > 70% compared to those
edical records that showed compliance with the pregnancy

uidelines of <70% (63.2% vs. 27.5%, p = 0.005; Table 5). At
he same time, significantly more medical records that adhered
o the pregnancy guidelines <70% had HbA1c levels of 42–48
able 5).
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Fig. 1. Guidelines of clinics in Sweden
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Fig. 2. Study population.
4. Discussion

This study’s main finding was the lack of consensus among the
various Swedish guidelines for DM1  during pregnancy and labor.

t
r
o
t

104
 that care for DM1  pregnancies.

wedish healthcare system serves around 500 pregnant women
ith DM1  every year, and no standard guideline for how these
regnancies and labor should be handled exists. All the Swedish
uidelines were collected and compared on 31 predetermined
actors that are considered necessary according to international
uidelines. No consensus was  identified for any of the 31 variables.
dherence with local guidelines was  also poor. If the level of adher-
nce to guidelines was set at ≥70%, 17.5% of the medical staff in
tockholm followed their guidelines on DM1 during pregnancy,
8.5% followed their local guidelines during labor, and only 5.3%
ollowed the combination of the two  guidelines. DM1  represents
ne of the most challenging medical complications of pregnancy
ecause of the need for frequent monitoring and adjustment of

nsulin, considering the potential for maternal and fetal complica-
ions. These findings suggest an urgent need to overcome the lack
f consensus when caring for pregnant women living with DM1.

Cutchie et al. compared the international guidelines of women
ith diabetes and pregnancy with reported practice in 2005 among
ew Zealand maternity centers [11]. They found that interna-
ional guidelines for the care of women  with diabetes in pregnancy
emained fragmented. They concluded that the development of
ne set of guidelines based on the consensus of global best prac-
ices could overcome many of the misconceptions associated with

7
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Table  3
Background and adherence to pregnancy and labor guidelines.

Guideline

Pregnancy Pregnancy Labor Labor All labors in
Sweden in
2016
(n = 120,110)
Newborns in
Sweden in
2016
(n = 121,843)

Maternal N = 114 > 70% (n = 20) < 70% (n = 94) P-valuea > 70% (n = 21) < 70%
(n = 93)

P-
valuea

Age (Years) 32
(21–46)

31
(23–42)

33 (21–46) 0.81 33 (23–40) 32 (21–46) 0.74

Primipara 60
(52.6)

8
(40.0)

52 (55.3) 0.21 10 (47.6) 50 (53.8) 0.61

BMI  25.1
(18.1–40.9)

25.5
(19.6–39.2)

25.1
(18.1–40.9)

0.45 25.6
(18.8–34.4)

25.1
(18.1–40.9)

0.73

Smoking before pregnancy 13
(11.4)

3 (15.0) 10 (10.6) 0.46 2 (9.5) 11 (11.8) 0.45 15,014
(12.5)

Essential hypertension 3
(2.6)

1 (5.0) 2 (2.1) 0.47 1 (4.8) 2 (2.2) 0.5

Pregnancy- induced
hypertension/
preeclampsia

23
(20.2)

3 (15.0) 20 (21.3) 0.53 4 (19.0) 19 (20.4) 0.58

Fetal
Arterial Ph < 7.10 in cord (n

= 94)
6
(5.3)

2 (10.0) 4 (4.3) 0.13 1 (4.8) 5 (5.4) 0.55

Arterial BE > 12 in cord (n =
94)

4
(4.3)

1 (5.0) 3 (3.2) 0.24 1 (4.8) 3 (3.2) 0.55

Apgar < 7 at 5 minutes 1
(0.9)

0 (0.0) 1 (1.1) 0.64 0 (0.0) 1 (1.1) 0.63 1741
(1.4)

LGA  41
(36.0)

6 (30.0) 35 (37.2) 0.54 4 (19.0) 19 (20.4) 0.89 4037
(3.4)

SGA  1
(0.9)

0 (0.0) 1 (1.1) 0.64 7 (33.3) 35 (37.6) 0.71 3004
(2.5)

Gestational age (days) 268
(231–
287)

272
(245–281)

268
(231–287)

0.19 272 (252–281) 268 (231–287) 0.06

Wk  > 37 + 0 91
(79.8)

17 (85.0) 74 (78.7) 0.53 0 (0.0) 1 (1.1) 0.63 114,718
(93.2)

NICU  transfer 23
(20.2)

4 (20.0) 19 (20.2) 0.98 3 (14.3) 38 (40.9) 0.45

Neonatal hypoglycemia 42
(36.8)

7 (35.0) 35 (37.2) 0.85 18 (85.7) 73 (78.5) 0.46

e; NIC

w
S
t
i
b
a

l
9
i
e
i
[
s
W
t
o
o

Abbreviations: BE, base excess; BMI, body mass index; LGA, large for gestational ag
Values  are numbers (%) or median (range).

a Considered statistically significant if p < 0.05.

diabetes in pregnancy. Subsequent work in 2007 by Zeck et al.
compared the Austrian and Australian national guidelines for ges-
tational and pre-gestational diabetes [12]. They estimated the level
to which physicians complied with their country’s guidelines and
concluded that standardizing the screening criteria and diagnostic
methods for gestational and pre-gestational diabetes was  difficult.
They recommended that national and international consensus be
reached to manage diabetes in pregnancy. These studies were pub-
lished more than 15 years ago, and no further progress has been
made. Many factors have been found to challenge adherence to
diabetes guidelines, including how the guidelines are written and
the responsible organization itself [13]. The low compliance seen in
our study is comparable to that reported in other studies, where, for
example, adherence to a diabetic guideline was 38% and adherence
to measuring HbA1c was 20% [14,15].

Two specialized care areas, obstetrics and diabetology, are
combined when dealing with pregnancy in women with DM1.
Therefore, interdisciplinary collaboration is recommended in inter-

national guidelines [8,9]. Nevertheless, more than half of the
Swedish clinics do not state this in their guidelines. Wahabi et al.
[4], Elixhauser et al. [16], and Owens et al. [17] demonstrated a
reduction in the malformation rate of fetuses of women with DM1

r
C
m

104
U, neonatal intensive care unit; SGA, small for gestational age.

ho received pre-conception care. In our review of the 29 different
wedish guidelines for women with DM1, we found that only 4 of
he 29 recommend a pre-conception visit. The resources invested
n the first visit to the antenatal care center should be spent early,
efore pregnancy, as this has been proven to be more cost-efficient
nd to generate better maternal and fetal outcomes [4,16,17].

A study published by Jensen et al. concluded that monitoring the
evel of HbA1c during pregnancy is essential, as high HbA1c levels (>
8 mmol/mol) during pregnancy increase the risk of malformations

n the fetus by 16% [7]. Previous studies have also concluded that
ven HbA1c levels < 57 mmol/mol three months before conception
ncrease the risk of fetal primary cardiac defects more than twofold
18]. According to our study, the Swedish guidelines have no con-
ensus regarding the appropriate level of HbA1c during pregnancy.

e  found a significant difference in the level of HbA1c in the third
rimester if the local guideline during pregnancy was followed >70%
r not. This is likely to have a significant impact on the well-being
f women and the fetus during pregnancy.
Continuous glucose monitoring (CGM) with specific time in
ange (TIR) recommendations is a more specific tool than HbA1c.
GM measures interstitial glucose in real time, while HbA1c esti-
ates average p-glucose for the last two  to three months and

8
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Table  4
Labor outcomes and adherence to pregnancy and labor guidelines.

Guideline

Pregnancy Pregnancy Labor Labor All labors in
Sweden in
2016
(n = 210,110)

Labor  Total (n = 114) > 70% (n = 20) < 70% (n = 94) P-valuea > 70% (n = 21) < 70% (n = 93) P-valuea

Onset of labor
Planned cesarian section 31 (27.2) 3 (15.0) 28 (29.8) 0.14 1 (4.8) 30 (32.3) 0.007a

Spontaneous 26 (22.8) 3 (15.0) 23 (24.5) 0.36 4 (19.0) 22 (23.7) 0.5 (73.9)
Induced 53 (46.5) 13 (65.0) 40 (42.6) 0.06 14 (66.7) 39 (41.9) 0.02a (16.5)
Emergency cesarian section 4 (3.5) 1 (5.0) 3 (3.2) 0.6 2 (9.5) 2 (2.2) 0.2

Method of labor
Non-instrumental vaginal 38 (33.3) 16 (80.0) 22 (23.4) <0.001a 14 (66.7) 24 (25.8) < 0.001a (76.3)
Vacuum extraction 7 (6.1) 0 (0.0) 7 (7.4) 0.2 0 (0.0) 7 (7.5) 0.2 (6.8)
Planned cesarian section 31 (27.2) 3 (15.0) 28 (29.8) 0.14 1 (4.8) 30 (32.3) 0.007a (7.6)
Emergency cesarian section 38 (33.3) 1 (5.0) 37 (39.4) 0.02a 6 (28.6) 32 (34.4) 0.2 (9.3)
Reason for intervention section

and vacuum extraction (n =
76)

Previous cesarian 6 (7.9) 0 (0.0) 6 (8.3) 0.7 1 (14.3) 5 (7.2) 0.5
Fetal  asphyxia 18 (23.7) 0 (0.0) 18 (25.0) 0.3 4 (57.1) 14 (20.3) 0.05a

Humanitarian 5 (6.6) 0 (0.0) 5 (6.9) 0.8 0 (0.0) 5 (7.2) 0.6
LGA  16 (21.1) 3 (75.0) 13 (18.1) 0.03a 0 (0.0) 16 (23.2) 0.2
Labor  dystocia 19 (25.0) 0 (0.0) 19 (26.4) 0.3 2 (28.6) 17 (24.6) 0.6
Breech/ oblique position 6 (7.9) 1 (25.0) 5 (6.9) 0.3 0 (0.0) 6 (8.7) 0.5
PE  2 (2.6) 0 (0.0) 2 (2.8) 0.9 0 (0.0) 2 (2.2) 0.8
SGA  1 (1.3) 0 (0.0) 1 (1.4) 0.9 0 (0.0) 1 (1.4) 0.9
Failure  to deliver with vacuum

extraction
2 (2.6) 0 (0.0) 2 (2.8) 0.9 0 (0.0) 2 (2.9) 0.8

Prolonged second stage 1 (1.3) 0 (0.0) 1 (1.4) 0.9 0 (0.0) 1 (1.4) 0.9

Abbreviations: PE, preeclampsia; SGA, small for gestational age.
Values are numbers (%) or median (range).

a Considered statistically significant if p < 0.05.

Table 5
HbA1c adherence in pregnancy, labor, and both guidelines.

Guideline

Pregnancy > 70% Pregnancy < 70% Labor Labor Both Both
HbA1c  n/N (%) P-valuea > 70% < 70% P-valuea > 70% < 70% P-valuea

First trimester
< 42 mmol/mol 14/111 (12.6) 2/19 (10.5) 12/92 (13.0) 0.73 5/21 (23.8) 9/90 (10.0) 0.16 1/6 (16.7) 13/105 (12.4) 0.88
42–48  mmol/mol 25/111 (22.5) 6/19 (31.6) 19/92 (20.7) 0.45 6/21 (28.6) 19/90 (21.1) 0.54 3/6 (50.0) 83/105 (79.1) 0.23
>  48 mmol/mol 70/109 (64.2) 11/19 (57.9) 59/90 (65.6) 0.81 10/21 (47.6) 60/88 (68.2) 0.11 2/6 (33.3) 68/103 (66.0) 0.22
Second trimester
< 42 mmol/mol 42/111 (37.8) 7/20 (35.0) 35/89 (39.3) 0.69 10/21 (47.6) 32/90 (35.6) 0.41 3/6 (50.0) 39/105 (37.1) 0.75
42–48  mmol/mol 69/111 (62.2) 9/20 (45.0) 37/91 (40.7) 0.68 11/21 (52.4) 58/90 (64.4) 0.49 1/6 (16.7) 45/105 (42.9) 0.40
>  48 mmol/mol 23/111 (20.7) 4/20 (20.0) 19/91 (20.9) 0.72 4/21 (19.0) 19/90 (21.1) 0.69 2/6 (33.3) 21/105 (20.0) 0.67
Third  trimester
< 42 mmol/mol 34/99 (34.3) 12/19 (63.2) 22/80 (27.5) 0.005a 9/20 (45.0) 25/79 (31.7) 0.23 3/6 (50.0) 31/93 (33.3) 0.42
42–48  mmol/mol 42/99 (42.4) 4/19 (21.2) 38/80 (47.5) 0.047a 6/20 (30.0) 36/79 (45.6) 0.19 1/6 (16.7) 41/93 (44.1) 0.23
>  48 mmol/mol 23/99 (23.2) 3/19 (15.8) 20/80 (25.0) 0.33 5/20 (25.0) 18/79 (22.8) 0.44 2/6 (33.3) 21/93 (22.6) 0.50

d
f
h
o
d

c
s
c
n
s

Values are numbers (%) or median (range).
a Considered statistically significant if p < 0.05.

physiological falls during pregnancy. In 2017 Feig et al. [19] rec-
ommended CGM for pregnant women with DM1. Their study
CONCEPTT demonstrated improved neonatal outcomes for the
newborns when using CGM during pregnancy with DM1. There-
fore, the international consensus is now to use CGM instead of
or together with HbA1c. After the study by Feig et al. [19] was
published, the Swedish National Board of Health and Welfare [20]
now recommend CGM for all pregnant women with DM1. In 2019,
Battelino et al. [21] recommended specific glucose targets for inter-
stitial glucose for women with DM1  using CGM, based on the
recommendations from Feig et al. [19] and Kristensen et al. [22].

UK National Institute of Health and Care Excellence guidelines [23]
now also recommend CGM for all pregnant women with DM1. Some
local Swedish guidelines have been updated with this recommen-

t
w
n

104
ation. In 2020, Stockholm Region published one local guideline
or all the hospitals in Stockholm caring for DM1  pregnancies [24];
owever, this guideline still only has recommendations for the level
f HbA1c and no recommendations for TIR on its CGM recommen-
ation.

In the second part of our study, we  found that in the medi-
al records where guidelines for pregnancy were followed ≥70%,
ignificantly more women  (80%) had a non-instrumental labor
ompared to just over 23% in records where guidelines for preg-
ancy were followed <70%; fear of an LGA fetus was the only
ignificant different cause of an operative/instrumental interven-

ion. When the guidelines for labor were followed ≥70%, more
omen  were induced to labor, risk of fetal asphyxia was a sig-
ificantly higher reason for intervention, and a non-instrumental
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vaginal delivery occurred in more than 66% of the women, com-
pared to only 25% among those where the guidelines were followed
<70%. During labor, maternal p-glucose could increase the risk of
labor complications. High maternal p-glucose levels during labor
may affect the fetus’s oxygenation and the CTG trace. This, in
turn, is associated with a higher rate of cesarean sectio’s observed
among pregnancies complicated by DM1  [25,26]. However, in our
results, we found no difference in umbilical cord Ph or Apgar scores
after delivery between the groups. This suggests that following the
guidelines during labor is protective when there is a risk of fetal
asphyxia.

A high maternal p-glucose level during labor also triggers insulin
production in the fetus. This generates neonatal hypoglycemia
within 24 h after delivery, including transfer to the neonatal
intensive care unit (NICU) [27]. The Swedish guidelines have no
consensus regarding when and how to monitor maternal p-glucose
during labor in pregnant women with DM1. They also have no
agreement regarding how insulin should be administered during
labor or how glucose infusion should occur. We  conclude that some
of the Swedish recommendations are contradictory, which may
pose a risk to the well-being of the fetus, the mother, and the out-
comes of the labor. In our study, there was no difference when the
guidelines were followed by >70 or not in terms of neonatal hypo-
glycemia or transfer to the NICU. About 20% of the newborns were
moved from ordinary postnatal care to the NICU.

Women  living with DM1  might have high degrees of anxiety,
depression, and negative thoughts during pregnancy. This is linked
to their impotence in regulating their blood sugar during the preg-
nancy and the lack of support and knowledge they receive from
caregivers [28]. The Swedish guidelines lack consensus on how to
manage a pregnancy complicated with DM1. If the caregivers relied
on the same, evidence-based, knowledge on how to care for preg-
nant women with DM1, this might increase the feeling of support
and wellbeing for pregnant women living with DM1.

A strength of this study is that a similar review of Swedish
guidelines for pregnant women living with DM1  has never been
performed. Identifying this significant problem and improving out-
comes for this patient group is important. The study’s limitations
include that medical care for these pregnancies might be more
extensive than the guidelines indicate. We  suspect that the guide-
lines might not be the primary tool used when these women  are
cared for in daily clinical work.

This study represents the first time that all 29 Swedish guide-
lines for DM1 during pregnancy and labor have been collected,
studied, and compared in terms of the variables that reach a con-
sensus with international guidelines. This work is also, to our
knowledge, the first time that the adherence of Swedish guidelines
for DM1  during pregnancy and labor has been reviewed.

In 1989, a meeting between the World Health Organization and
the International Diabetes Federation resulted in the St. Vincent
Declaration. This declaration stated that women living with DM1
have the right to achieve similar pregnancy, maternal, and fetal
outcomes to those enjoyed by non-diabetic women [29]. Today,
women living with DM1  in Sweden still suffer more adverse preg-
nancy and labor outcomes than non-diabetic women [3,30]. Care
must be evidence-based and delivered equally to all women, even
when the pregnancies are complicated by DM1.

5. Conclusion
A lack of consensus and adherence persists among the Swedish
guidelines regarding the care provided for women with DM1  during
pregnancy and labor. A national guideline for DM1  during preg-
nancy and childbirth, followed by assurance of high compliance,

[
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ould improve care for pregnant Swedish women with DM1  and
heir fetuses.
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Region Stockholm, 2020.

25] V.N. Costa, R.M. Nomura, K.S. Reynolds, et al., Effects of maternal glycemia on

fetal heart rate in pregnancies complicated by pregestational diabetes mellitus,
Eur.  J. Obstet. Gynecol. Reprod. Biol. 143 (2009) 14–17.

26] K. Cypryk, L. Bartyzel, M.  Zurawska-Klis, et al., Continuous glucose monitor-
ing  in type 1 diabetes pregnancy shows that fetal heart rate correlates with
maternal glycemia, Diabetes Technol. Ther. 17 (2015) 619–624.

105
Primary Care Diabetes 15 (2021) 1040–1051

27] L.B. Curet, L.A. Izquierdo, G.J. Gilson, et al., Relative effects of antepartum and
intrapartum maternal blood glucose levels on incidence of neonatal hypo-
glycemia, J. Perinatol. 17 (1997) 113–115.

28] M.  Berg, C. Sparud-Lundin, Experiences of professional support during preg-
nancy and childbirth — a qualitative study of women with type 1 diabetes,
BMC Pregnancy Childbirth 9 (2009) 27.
foetal and neonatal complications? J. Matern. Fetal. Neonatal. Med. 26 (2013)
1682–1686.

1

http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0110
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0115
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0120
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0125
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0130
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0135
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0140
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0145
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0145
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0145
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0145
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0145
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0145
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0145
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0145
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0145
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150
http://refhub.elsevier.com/S1751-9918(21)00137-6/sbref0150

	Swedish guidelines for type 1 diabetes and pregnancy outcomes: A nationwide descriptive study of consensus and adherence
	1 Introduction
	2 Methods
	2.1 Statistical analyses
	2.2 Ethical approval

	3 Results
	4 Discussion
	5 Conclusion
	Funding
	Conflict of interest
	Acknowledgments
	References


