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Abstract

Aims We aimed to explore the relationship between gestational weight gain (GWGQG) after Institute of Medicine (IOM) and
pregnancy outcomes in women with type 1 and type 2 diabetes.

Methods Retrospective cohort study at a tertiary medical center (1981-2011). Outcome variables: 2 maternal and 14 fetal.
Main exposure variable: GWG according to IOM. We calculated crude and adjusted ORs as well as population attributable
(PAF) and preventable fractions (PPF) for significant positive and negative associations, respectively.

Results We evaluated 633 pregnant women with type 1 or type 2 diabetes. GWG was insufficient iGWG) in 16.7% and
excessive (eGWG) in 50.7%. In the adjusted analysis, GWG according to IOM was significantly associated with maternal
outcomes (pregnancy-induced hypertension and cesarean delivery) and four fetal outcomes (large-for-gestational age, mac-
rosomia, small-for-gestational age and neonatal respiratory distress). The association with large-for-gestational age newborns
was negative for iGWG (0.48, CI1 95% 0.25-0.94) and positive for eGWG (1.76, CI 95% 1.18-2.63). In addition, iGWG was
associated with a higher risk of small-for-gestational age newborns and respiratory distress and eGWG with a higher risk of
pregnancy-induced hypertension, caesarean delivery and macrosomia. PAF and PPF ranged from the 20.4% PPF of iGWG
for large-for-gestational age to 56.5% PAF of eGWG for macrosomia.

Conclusion In this cohort of women with type 1 or type 2 diabetes, inadequate GWG after IOM was associated with adverse
pregnancy outcomes; associations were unfavorable for eEGWG and mixed for iGWG. The attributable fractions were not
moderate, pointing to the potential impact of modifying inadequate GWG.
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Introduction

Pregnant women with diabetes mellitus (DM) have a higher
risk of adverse outcomes, both for the mother and the child,
in the short and long term, including pregnancy-induced
hypertension (PIH), cesarean delivery, congenital malforma-
01 Rosa Corcoy tions, perinatal mortality, preterm birth, large-for-gestational

rcorcoy @santpau.cat age (LGA) newborn and macrosomia [1-7]. Gestational
weight gain (GWG) [8-10] and increased prepregnancy
body mass index [11-13] are important risk factors of
adverse pregnancy outcomes, with a profile of associated
outcomes similar to that of DM complicating pregnancy.
As GWG is a modifiable variable during pregnancy, in 2009
the Institute of Medicine (IOM) provided recommendations
for GWG to optimize pregnancy outcomes [14] and classi-
fied it in three categories: insufficient, adequate or excessive.
In women with pregestational diabetes, some studies have
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related GWG to pregnancy outcomes [15-18], but in some
of the studies, the analysis was limited to absolute GWG or
not adjusted by other potential predictors [15].

Therefore, the purpose of the current study was to address
the associations between GWG according to IOM and preg-
nancy outcomes in women with type 1 or type 2 DM and
calculate the corresponding population attributable (PAF)
and preventable fractions (PPF) when appropriate. We
hypothesized that eGWG would be associated with worse
pregnancy outcomes.

Methods
Participants

We conducted a retrospective analysis of data prospec-
tively collected during usual clinical practice and entered
in the database of the Endocrinology and Pregnancy Clinic
at Hospital de la Santa Creu i Sant Pau (Barcelona). The
study was approved by the Ethics Committee of the Institut
d’Investigacié Biomedica Sant Pau (IIB Sant Pau) (refer-
ence number [IBSP-IPE-2020-44) and has been performed
in accordance with the Declaration of Helsinki as revised
in 2008. The Ethics Committee waived the requirement for
informed consent. The analysis was limited to women with
pregestational diabetes attended between January 1985 and
December 2011. Sample size calculation was not under-
taken. Women with pregestational diabetes are provided
with structured therapeutic education during pregnancy,
and before it when prepregnancy care is sought. The advice
includes a healthy normocaloric diet, physical activity
according to guidelines, self-monitoring of glucose and
treatment adjustment. Healthy diet and physical activity are
stressed as relevant in themselves and in the impact of their
timing on the glucose profile.

Study design

We addressed 2 maternal and 14 neonatal outcomes, defined
as follows: PIH (blood pressure > 140/90 mmHg, X 2 times
separated > 6 h, starting at a gestational age >20 weeks or
worsening chronic hypertension), cesarean delivery (pri-
mary + iterative), fetal scalp blood pH <7.25 [19], pre-
term birth (defined as a gestational age at birth less than
37 complete weeks), Apgar 5 min <7 [20], cord arterial
pH < 7.10 [21], significant obstetric trauma, LGA new-
born (birth weight>90% centile for the same gestational
age and sex [22], macrosomia (defined as a birth weight
>4000 g), small-for-gestational age (SGA) newborn (birth
weight < 10% centile for the same gestational age and sex)
[22], neonatal hypoglycemia (Cornblath criteria applied to
capillary blood) [23], neonatal jaundice requiring treatment
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[24], neonatal respiratory distress requiring treatment [25],
neonatal hypocalcemia [26], polycythemia [27] and peri-
natal mortality (intrauterine or until 28 days postpartum).
As to perinatal mortality, different limits of fetal viabil-
ity were considered according to the period (before 1991:
>28 completed weeks; 1991-1994: >26 completed weeks;
1995-1999: >24 completed weeks; from 2000 onwards:
>23 weeks). GWG was derived as the last maternal weight
before delivery minus prepregnancy weight, linearly
adjusted for a gestational age of 40 weeks. As additional
potential independent variables for pregnancy outcomes we
considered the following characteristics: maternal ethnicity,
age at the beginning of pregnancy, maternal anthropometry
(height and prepregnancy body mass index category), type
of diabetes, prior pregnancy, multiple pregnancy, prepreg-
nancy care, average HbAlc and insulin dose in each tri-
mester, smoking habit during pregnancy (non-smoker at
the beginning of pregnancy, quitter or active smoker during
pregnancy), diabetic retinopathy, nephropathy or neuropathy
in early pregnancy, fetal sex and concordant sex in multiple
pregnancy. The variable of concordant fetal sex was used in
the analysis of fetal outcomes; for maternal outcomes, the
sex of the fetus with higher risk was used (i.e., female sex for
maternal hypertension) [28]. The rate of women using treat-
ment with an insulin pump and short or long-acting analogs
is reported for descriptive purposes.

Statistical analysis

All statistical analyses were performed using the SPSS ver-
sion 26.0 software package. Maternal characteristics were
expressed as mean + standard deviation (SD) or P50 (P25
and P75) for continuous data (the normality of the data was
assessed using the Kolmogorov—Smirnov Test). Categorical
data were expressed as percentages. Imputations were not
used to deal with missing data.

To determine the association of pregnancy outcomes
with IOM recommendations on GWG, we first tested out-
come differences across the three IOM categories using a
chi-square test. A bivariate logistic regression analysis was
performed to determine the unadjusted ORs, and the same
test was carried out for all potential predictor variables.
All variables that displayed an association with perinatal
results at p <0.100, were used for the multivariate logis-
tic regression analysis (forward method) to determine the
adjusted ORs (aORs). Statistical significance was estab-
lished at a two-sided p value <0.05. The results will indicate
if GWG according to IOM was included in the last step of
the regression.

For outcomes where IOM displayed a significant asso-
ciation in the adjusted analysis, we calculated the popula-
tion attributable fraction (PAF) for associations with an
aOR > 1 and the population preventable fractions (PPF) for
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associations with an aOR <1 [29] even when significance
versus aGWG was not reached for individual GWG catego-
ries. PAF is defined as the excess number of cases resulting
from an exposure divided by the total number of cases in a
defined population, and is calculated as follows:

PAF = proportion of exposed cases X (OR — 1)/OR

PPF is defined as the number of cases prevented in the
population resulting from an exposure to a protective factor
and is calculated as follows:

PPF = proportion of exposed cases (1 — OR)
/[proportion of exposed cases (1 — OR) + OR]

A total of 848 pregnant women with pregestational dia-
betes mellitus were attended during the study period. The
flow-chart of patients included is depicted in Fig. 1. After
exclusions due to delivery before 28 weeks, other types
of diabetes and missing data for GWG according to IOM,
633 pregnancies were included for analysis (624 singleton
pregnancies and 9 multiple pregnancies for a total of 644
babies). Table 1 presents the characteristics of these women;

535 women had type 1 diabetes, 98 type 2 diabetes, average
diabetes duration was 11 years (5-17). Weight gain during
pregnancy was 14.8 kg (11.5-17.9), and the distribution of
corrected GWG according to IOM was 32.5% of women
gained within the IOM guidelines, but 16.7% had iGWG
and 50.7% had eGWG.

As to outcomes, PIH was present in 16.3%, cesarean
delivery in 60.4%, preterm birth 21.7% and LGA 35.4%.
Additional outcomes and their distribution according to
IOM 2009 are presented in Table 2. Significant associa-
tions were observed between IOM and the two maternal
outcomes (PIH, cesarean delivery) and six of all 14 fetal
outcomes (cord arterial pH < 7.1, LGA, macrosomia, SGA,
neonatal respiratory distress and perinatal mortality). Most
of these associations were attributable to a higher risk in
women with eGWG although higher risk was also present
in women with iGWG for some of the outcomes (i.e., SGA,
respiratory distress and perinatal mortality).The unadjusted
and adjusted ORs resulting from the logistic regression are
presented in Table 3. In the adjusted analysis, the GWG
according to IOM was significantly associated with PIH,
cesarean delivery, LGA, macrosomia, SGA and neonatal

848 women diagnosed with pregestational diabetes

169 women termination of

pregnancy before 28 week

679 women with pregestational diabetes

11 women with other type of

diabetes

668 women with typeland type2 diabetes

35 women without GWG data

N=633
2594 singleton gestation

106 multiple gestation

644 newborns
624 neonates of singleton gestation

20 neonates of multiple gestation
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Fig. 1 Flow-chart of inclusion in the study of women with type 1 or type 2 diabetes and their fetus
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Table 1 Characteristics of
women participating in the

Characteristic

% or P50 (P25, P75)

study (N=633)

Age [missing 0] (years)
Height [missing 0] (cm)

Non-Caucasian ethnicity [missing 0] (%) 5.7

31 (27, 34)
161 (157, 166)

Prepregnancy BMI category [missing 0] (%)

Underweight 1.1
Normal weight 62.9
Overweight 23.1
Obesity 13.0
Diabetes type [missing 0] (%)
Type 1 diabetes 84.5
Type 2 diabetes 15.5
Prior pregnancy [missing 0] (%) 594
Multiple pregnancy [missing 0] (%) 1.4
Prepregnancy care [missing 0] (%) 524
HbA . [missing 6]
ler trimester (mmol/mol) 45 (40, 53)
(%) 6.27 (5.80, 7.00)
2nd trimester (mmol/mol) 40 (36, 45)
(%) 5.80(5.43,6.23)
3rd trimester (mmol/mol) 40 (36, 45)
(%) 5.80(5.47, 6.25)
Smoking habit during pregnancy [missing 3]
Quitter (%) 12.1
Active smokers (%) 22.5
Short acting analog use during pregnancy [missing 0] (%)* 42.5
Long-acting analog use during pregnancy [missing 0] (%)* 13.9
Insulin pump use during pregnancy [missing 2] (%)* 30.1

1st trimester insulin dose [missing 90] (IU/kg/day)
2nd trimester insulin dose [missing 32] (IU/kg/day)
3rd trimester insulin dose [missing 14] (IU/kg/day)

0.66 (0.53, 0.78)
0.67 (0.55, 0.82)
0.88 (0.72, 1.14)

Diabetic retinopathy in early pregnancy [missing 15] (%) 28.0
Diabetic nephropathy in early pregnancy [missing 12] (%) 9.5
Diabetic neuropathy in early pregnancy [missing 21] (%) 7.5
Fetal sex (male) [missing 0] (%) 53.3
Discordant sex if multiple pregnancy [missing 0] (%) 0.9
Weight gain according to IOM [missing 0] # (%)
Insufficient 16.7
Adequate 325
Excessive 50.7

*not used for adjustment in multivariable analysis

#corrected for gestational age

respiratory distress, essentially concordant with the unad-
justed analysis. eEGWG was associated with higher risk for
PIH (aOR 2.41; 95% CI 1.38, 4.23), cesarean delivery (1.65;
1.11, 2.46) and macrosomia (3.20; 1.65, 6.23), while iGWG
was associated with higher risk for SGA (4.06; 1.16, 14.23)
and respiratory distress (4.44; 1.83, 10.74). Furthermore,
eGWG and iGWG displayed associations of opposite direc-
tion with LGA; eGWG was associated with a higher risk

@ Springer

(1.76; 1.183, 2.63), while iGWG was associated with a lower
risk (0.48; 0.28, 0.94), respectively.

PAF and PPF for outcomes significantly associated with
GWG are displayed in Table 4. For the categories with
significant association, the range goes from 20.4% PPF of
iGWG for LGA to 56.5% PAF of eGWG for macrosomia.
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Table 2 P.regn.ancy outcomes of Outcome Prevalence (%) Overall p

women with diabetes mellitus

1 and type 2 according to Overall iGWG aGWG eGWG

gestational weight gain category

after Institute of Medicine 2009 PIH 16.3 16.5 9.4 20.6 0.003
Caesarean delivery 60.4 53.5 553 65.9 0.014
Fetal scalp pH<7.25 3.8 5.7 39 3.1 0.502
Preterm birth 21.7 28.8 18.1 21.7 0.085
Apgar at 5 min<7 24 4.6 1.4 22 0.205
Arterial pH <7.1 7.3 1.1 7.0 9.5 0.033
Obstetric trauma 4.1 39 2.6 5.1 0.406
LGA newborn 354 18.2 30.5 44.5 <0.001
Macrosomia (>4000 g) 12.0 3.6 6.2 18.7 <0.001
SGA newborn 3.6 8.2 29 25 0.017
Neonatal hypoglycemia 7.5 8.3 5.2 8.8 0.311
Jaundice requiring treatment 11.6 16.3 9.5 11.3 0.203
Respiratory distress requiring treatment 8.1 19.2 55 6.0 <0.001
Neonatal hypocalcemia 2.6 1.7 29 2.7 0.884
Neonatal polycythemia 4.5 5.8 5.0 3.6 0.598
Perinatal mortality 1.3 3.7 1.5 0.3 0.028

PIH pregnancy-induced hypertension, GWG gestational weight gain, iGWG insufficient gestational weight
gain, aGWG adequate gestational weight gain, eGWG excessive gestational weight gain, LGA large-for-
gestational age and SGA small-for-gestational age

Discussion

In this cohort of pregnant women with type 1 or type 2 dia-
betes, we have examined the association of GWG according
to IOM 2009 with adverse pregnancy outcomes.

In the adjusted analysis, inadequate GWG was associated
with 6 of the outcomes analyzed: PIH, cesarean delivery,
LGA, macrosomia, SGA and neonatal respiratory distress.
Both iGWG and eGWG were linked to a higher risk of
adverse pregnancy outcomes (iGWG with SGA and respira-
tory distress; eGWG with PIH, caesarean delivery, LGA and
macrosomia). In addition, eGWG was also associated with
a lower risk for LGA. The PAFs and PPFs indicate that the
contribution of GWG to perinatal outcomes is moderate.

This study has several strengths. First, we have carried
out a comprehensive analysis of inadequate GWG according
to IOM 2009 in women with pregestational diabetes and its
contribution to adverse pregnancy outcomes that was not
limited to variables related to newborn weight. The second
strength is its relatively large study population for pregesta-
tional diabetes. Some study limitations also deserve consid-
eration. First, the study is a retrospective single-center study,
so that generalization to other settings cannot be directly
assumed. Second, only information on total GWG was avail-
able so that GWG in each trimester could not be addressed.
Additional limitations would be that we have addressed PIH
but not preeclampsia.

The distribution of GWG according to IOM in women
with type 1 and type 2 diabetes indicates a high frequency

of inadequate GWG, fundamentally at the expense of
eGWG. The fact that the study period spanned could also
be viewed as a limitation since treatment changes took
place during this period. However, the impact of these
changes should mainly be in glycemic control or weight
gain itself and would not influence the current analysis.

As to the associations observed between inadequate
GWG and adverse pregnancy outcomes, some differences
were noticed between the bivariate analysis using chi-
square test, the bivariate analysis using logistic regres-
sion and the multivariate logistic regression analysis. All
observed associations are in line with information in the
literature for the general obstetric population and when
the information was available, for women with diabetes.

Thus, two outcome variables, arterial pH < 7.1 and peri-
natal mortality displayed an association with GWG in the
analysis using chi-square test (at the expense of eGWG
for arterial pH < 7.1 and of iGWG for perinatal mortality)
but did not reach significance in the logistic regression
analysis. For arterial pH < 7.1, the observation in the cur-
rent study is in line with a higher risk of low cord pH in
women with eGWG in the general obstetric population
[30] and with a similar trend in non-adjusted analysis in
women with gestational diabetes (GDM) [31]. Similarly,
for perinatal mortality, the association at the expense of
iGWG is in line with the increased risk described in the
general obstetric population [32, 33]. The lack of signifi-
cance in the adjusted analysis is probably attributable to
insufficient statistical power.
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Table 3 Risk of different pregnancy outcomes in women with gestational weight gain according to IOM in women with type 1 and type 2 diabe-

tes

Outcome Unadjusted OR Adjusted OR*
Unadjusted CI 95% Adjusted CI 95%
iGWG aGWG eGWG Overallp iGWG aGWG eGWG Overall p

PIH 1.91 1 2.52 0.004 1.67 1 241 0.008
0.95, 3.87 1 1.46, 4.34 0.82,3.42 1 1.38,4.23

Cesarean delivery 0.922 1 1.56 0.015 0.85 1 1.65 0.009
0.58, 1.48 1 1.09, 2.24 0.49, 1.44 1 1.11, 2.46

Fetal scalp blood pH <7.25 1.46 1 0.79 0.510 - 1 - ns
0.49, 4.31 1 0.31,2.04 1

Preterm birth 1.83 1 1.25 0.088 - 1 - ns
1.07, 3.15 1 0.81, 1.94 1

Apgar at 5 min <7 3.30 1 1.54 0.230 - 1 - ns
0.77,14.41 1 0.39, 6.03 1

Arterial pH <7.1 0.15 1 1.39 0.081 - 1 - ns
0.02,1.21 1 0.68,2.83 1

Obstetric trauma 1.49 1 1.99 0.417 - 1 - ns
0.39, 5.66 1 0.71,5.56 1

LGA newborn 0.51 1 1.83 <0.001 0.48 1 1.76 <0.001
0.29, 0.89 1 1.27,2.65 0.25, 0.94 1 1.18, 2.63

Macrosomia (>4000g) 0.57 1 3.48 <0.001 0.49 1 3.20 <0.001
0.18, 1.80 1 1.86, 6.53 0.13,1.81 1 1.65, 6.23

SGA newborn 3.03 1 0.87 0.026 4.06 1 1.12 0.028
1.05, 8.75 1 0.30, 2.54 1.16,14.23 1 0.32,3.89

Neonatal hypoglycemia 1.67 1 1.77 0.319 - 1 - ns
0.64, 4.39 1 0.83,3.76 1

Jaundice requiring treatment 1.86 1 1.21 0.209 - 1 - ns
0.99, 3.76 1 0.67,2.19 1

Respiratory distress requiring treatment ~ 4.11 1 1.10 <0.001 4.44 1 1.08 <0.001
1.89, 8.97 1 0.51,2.37 1.83,10.74 1 0.47,2.50

Neonatal hypocalcemia 0.57 1 0.94 0.886 - 1 - ns
0.06, 5.61 1 0.21,4.27 1

Neonatal polycythemia 1.16 1 0.72 0.601 - 1 - ns
0.41,3.30 1 0.30, 1.72 1

Perinatal mortality 2.59 1 0.22 0.076 - 1 - ns
0.57,11.79 1 0.02,2.14 1

OR odds ratio, CI confidence interval, iGWG insufficient gestational weight gain, aGWG adequate gestational weight gain, eGWG excessive ges-
tational weight gain, PIH pregnancy-induced hypertension, LGA large-for-gestational age and SGA small-for-gestational age

Backward logistic regression analysis was used to calculate ORs. ORs significantly different from the reference category are marked in bold

*See methods/Table 1 for variables used for adjustment

—is indicated when IOM is not included in the last step and OR not available

As to the association of GWG with preterm birth, it had

borderline significance in the chi-square analysis, iGWG
displayed a higher risk in unadjusted logistic regression
analysis (OR 1.83), and the association turned again to
non-significant in the adjusted analysis. The higher risk
of preterm birth in women with iGWG is in line with the
well-described association in women in the general obstet-
ric population [34] and in women with GDM [31, 35].
Again, the lack of significance in the adjusted analysis can
be attributed to insufficient statistical power.
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In the adjusted analysis, GWG according to IOM was
associated with PIH, with a higher risk in women with
eGWG (aOR 2.41). This observation is in agreement
with data in the general population, where Fortner et al.
reported that women with eGWG were at three-fold higher
risk of hypertension and four-fold risk of preeclampsia
compared with women with aGWG [36]. However, in the
literature, no significant association of GWG with PIH/
preeclampsia has been described in women with preges-
tational diabetes, probably due to insufficient statistical
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Table 4 Population attributable and preventable fractions for pregnancy outcomes associated with categories of gestational weight gain (vs.

adequate weight gain)

Outcomes iGWG

eGWG

Population attributable
fraction (%)

Population preventable
fraction (%)

Population attributable
fraction (%)

Population pre-
ventable fraction

(%)
Pregnancy-induced hypertension 19.0 NA 453 NA
Cesarean delivery NA 5.7 25.6 NA
LGA newborns NA 204 29.9 NA
Macrosomia NA 20.0 56.5 NA
SGA newborns 45.2 NA 6.3 NA
Respiratory distress requiring treatment 50.0 NA 4.5 NA

Population attributable and preventable fractions have been calculated using the formulas indicated in the methods section for outcomes with a
significant association with gestational weight gain according to Institute of Medicine 2009

iGWG insufficient gestational weight gain, eGWG excessive gestational weight gain, LGA large-for-gestational age, SGA small-for-gestational

age and NA not applicable

Figures are displayed in bold characters if the individual category is significantly different from adequate weight gain

power of the published series. In turn, the insufficient sta-
tistical power in articles studying women with pregesta-
tional diabetes is attributable both to the study size and
to the fact that the risk or PIH/preeclampsia associated to
eGWG seems to be lower in women with diabetes than in
the general obstetric population [16, 17, 37, 38].

We have also observed an association of GWG with
cesarean delivery at the expense of eGWG (aOR 1.65).
The association is consistent with the reports in the gen-
eral obstetric population [34] and in women with GDM
[31, 35]. As to women with pregestational diabetes, an
association of eGWG with a higher frequency of cesarean
delivery has been documented in a large series of women
with type 2 diabetes [18], but the association does not
reach significance in other reports in women with type 1
or pregestational diabetes [16, 37-39]. The magnitude of
the association observed in the current study (aOR 1.65)
is similar to the range described in women with diabetes
[18, 31, 36].

In this study, inadequate GWG was also associated with
LGA, eGWG with a higher likelihood of LGA (aOR 1.76)
and iGWG with a lower likelihood of the outcome (aOR
0.48). The results are concordant with the information in the
literature. Thus, for eEGWG, a higher risk of LGA is present
in the general population (OR 1.85) [34], in women with
GDM (RR 2.08 [35], aOR 2.00 [31]), in women with type
2 diabetes (aOR of 2.00) [18] and in women with type 1
diabetes where in different reports the risk ranges from aOR
1.64 (non-significant) [16] to OR 4.53 [39]. Similarly, as to
the negative association of iGWG with LGA, our results are
in agreement with reports in the general population (OR
0.59) [34] and in women with GDM (RR 0.71 [35], aOR
0.57 [31]). In women with pregestational diabetes, published
reports provide similar but not significant OR (aOR 0.78

[16], OR 0.79 [15], aOR 0.85 [18]), while other studies do
not specifically address iGWG [17, 38].

The higher risk macrosomia (aOR 3.2) in women with
eGWG is consistent with observations in the general obstet-
ric population (OR 1.95) [34] and in women with GDM
(RR 1.87) [35], type 1 (aOR 2.78) [16] and type 2 diabetes
(aOR 2.59) [18].

The higher risk of SGA newborns in women with iGWG
(aOR 4.06) is in agreement with data in the general obstetric
population (OR 1.53) [34] but the association appears to
be stronger. In women with diabetes, the trend is also to a
higher risk, but does not reach significance either in women
with GDM [31, 35], type 1 [16] or type 2 diabetes [18].

The observation that iGWG is associated with a higher
risk of neonatal respiratory distress is in agreement with
the data in women with twin gestation (OR 1.63) [40] and
with recently reported data in the general population where
infants born to not obese mothers with small GWG displayed
higher requirements of assisted ventilation and surfactant
therapy [41]. However, in women with type 1 and type 2 dia-
betes, no differences have been described in the prevalence
of respiratory distress according to GWG [16, 17, 37, 39],
again probably attributable to insufficient statistical power.

Last but not least, the PAFs and PPFs of inadequate GWG
categories were of moderate magnitude. While some arti-
cles have addressed PAF and PPF in women in the general
population [42] or with GDM [8, 43-45], we are not aware
of similar analyses in women with pregestational diabetes.
Current results indicate that despite the needed emphasis on
glycemic control during pregnancy, GWG can also have a
relevant impact in women with pregestational diabetes and
should probably deserve more attention.

In summary, in this cohort of women with type 1 or type 2
diabetes, inadequate GWG according to [OM was associated
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with adverse pregnancy outcomes, both in the mother and
the offspring, also considering other potential predictors.
eGWG was associated with unfavorable outcomes (PIH,
cesarean delivery, LGA and macrosomia), while iGWG dis-
played mixed results (favorable for LGA and unfavorable
for SGA and neonatal respiratory distress). The attributable
fractions were moderate, pointing to the potential impact of
modifying inadequate GWG according to [OM.
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