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aBstract

Objectives: To explore whether different levels of depressive symptoms in pregnant women 
and their serum folate status combined, were associated with the gestational age at birth and 
birthweight of their offspring.

Study design: Data were derived from pregnant women in Amsterdam who completed a 
questionnaire covering depressive symptoms (CES-D scale) and from whom blood sam-
ples were taken to determine serum folate status. Only live-born singletons were included 
(n=4,044) in the multivariate regression analysis.

Results: When adjusted for potential confounders, only the association between major de-
pressive symptoms and gestational age at birth remained significant (-0.2 weeks [-0.4,-0.1]). 
Women with depressive symptoms and low folate status (7.6%) experienced the shortest ge-
stational age at birth (38.6 weeks) and lowest birthweight (3,270 g) [there was no significant 
interaction].

Conclusions: Depressive symptoms were associated with shorter gestational age at birth 
and related lower birthweight. The study results underline the importance of folic acid intake 
specifically in women suffering from depressive symptoms.
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Low birthweight for gestational age is thought to result from an adverse fetal environment, 
and has been linked to morbidity and mortality in the short term and coronary heart disease, 
stroke, type 2 diabetes, adiposity, the metabolic syndrome and osteoporosis in the long 
term 1-5. These findings have been replicated extensively and are independent of established 
disease risk factors of adult age like high cholesterol, obesity or smoking 6;7. An adverse fetal 
environment could result from maternal stress 8, that includes depressive symptoms and/or 
nutritional constraints, such as an unfavorable folate status of the mother.
 High levels of stress during pregnancy, such as depressive symptoms, are associated 
with shorter gestation (preterm birth) and reduced fetal growth, resulting in low birthweight 
for gestational age 9-11. However, these conclusions are not unequivocal and the following 
should be taken into account - methodological differences, such as differences in design and 
sample size, different definitions of stress or the assessment of stress at a different stage of 
pregnancy. Stress during the first trimester is probably the most detrimental because of the 
vulnerability of the fetus 12.
 The prevalence of depression (dysthymia and major depressive disorder combined) is 
estimated at 9.6% in Dutch women of childbearing age (30-34 years) 13. International preva-
lence figures of depression are similarly high 14, especially among pregnant women 15. Ac-
cording to the WHO, depression is now the second cause of Disability Adjusted Life Years in 
the age category 15-44 years, the category compromising pregnant women 14.
 A higher prevalence of low serum folate has been observed in depressive populations 16. 
A randomized controlled trial reported an improved response to antidepressants in women 
when administered in combination with folic acid supplements, connecting folate status and 
depression 17. Higher serum folate has also been associated with longer gestation and higher 
birthweight, although many of the studies focused on supplement intake (yes/no) 18-22 instead 
of erythrocyte or serum folate concentrations 19;23;24.
 Empirical data on the combined potentially detrimental effect of maternal depressive 
symptoms and serum folate status on gestational age at birth and birthweight are scarce. In 
the present study, we hypothesized that both different levels of depressive symptoms and 
differences in serum folate status of pregnant women were associated with differences in 
the gestational age at birth and birthweight of the offspring. The effect of a combination of 
depressive symptoms and low folate status was explored.

materials anD metHoDs
The present study is part of the Amsterdam Born Children and their Development (ABCD) 
study. The ABCD study is a prospective birth cohort study examining the associations 
between pregnancy conditions and the child’s health in a multi-ethnic population (www.
abcd-study.nl). Pregnant women from Amsterdam were approached for their participation 
between January 2003 and March 2004 when they first visited an obstetric care provider. All 
(12,373) received a questionnaire by post which was filled out by 8,266 women (67% res-
ponse rate). These data were completed with information on pregnancy outcome from Youth 
Health Care Registration and the Dutch Perinatal Registration (PRN). For inclusion in the 
current study, women had to participate in the ABCD biomarker study (focus group of 4,389 
women), births had to be singleton live births, gestational age at birth had to be over 22 weeks 
and data on prenatal depression status and birthweight had to be available.
 The study protocol of the ABCD study was approved by the Central Committee on Re-
search involving Human Subjects in the Netherlands, the Medical Ethical Committees of 
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participating hospitals and the Registration Committee of the Municipality of Amsterdam. 
All participants signed an informed consent.
 The independent variable of prenatal depressive symptoms was included in the pregnan-
cy questionnaire, which was filled out around the 16th (IQR 14th-18th) week of pregnancy. 
Depressive symptoms were assessed by the validated Dutch version of the 20-item Center 
for Epidemiological Studies Depression Scale (CES-D) 25. Three categories were defined: 
no depressive symptoms (<16), mild depressive symptoms (16-22) and major depressive 
symptoms (≥ 23). The use of categories is widespread in epidemiology, although there is no 
agreement regarding definition. We chose to use the same cutoffs as Chung et al. 26, because 
the first marker of 16 points is very common and because Chung et al. state that these cate-
gories are also suitable for a low-income population. Internal consistency of the CES-D scale 
did not differ between ethnic minority groups (overall Cronbach’s Alpha = 0.90). A previous 
study showed good psychometric properties of the CES-D, translated into Moroccan-Arabic 
and Turkish, in a Dutch group of Moroccan, Turkish and Dutch elderly people 27. The 1% of 
our population using anti-depressants was equally presented in each of the CES-D categories.
 Serum folate status was determined when women visited an obstetric care provider for 
the first time (median at 13 weeks of gestation; IQR 10.3-15.7). The blood sample was taken 
in a Vacuette plastic specimen collection tube (Greiner Bio-One BV, Alphen aan de Rijn, the 
Netherlands), processed at the regional lab and sent to Dr. Stein & Colleagues Medical Labs 
(Maastricht, the Netherlands) at -80ºC. The samples were sent by overnight mail or courier, 
enabling processing within 28 hours. This delay did not compromise the validity of the mea-
surement 28. Serum folate concentrations were measured with chemiluminescence detection 
using the Advia Centaur automated instrument (Folate BA method, Bayer Diagnostics, Tarry 
town, NY, USA) with an intra-assay coefficient of variation of 7% and inter-assay coefficient 
of variation of 6%. This method of serum assay has been compared to other available me-
thods by Owen and Roberts 29.
 Serum folate values were standardized for pregnancy duration at the time of blood col-
lection because folate concentration changes during pregnancy 30. In this study cohort, a re-
gression coefficient describing the progression of serum folate concentrations by pregnancy 
week was calculated, separately for women who did and did not report taking folic acid 
supplements. Then, based on the pregnancy duration at the time of blood collection, it was 
added or subtracted to the values of women coming in earlier or later than median, resulting 
in values below zero in some cases. Hereafter, these folate values were divided into quintiles.
 Gestational age at birth, birthweight and onset of delivery were available from the Youth 
Health Care Registration and the Dutch Perinatal Registration (PRN) systems. Gestational 
duration was based on ultrasound by the obstetric care provider or, when unavailable (<10%), 
on the first day of the last menstrual period. Onset of delivery encompassed three categories: 
spontaneous; induction and primary cesarean section. These data were available from the 
Dutch Perinatal Registration (PRN) system 31.
 The covariates maternal age, pre-pregnancy BMI (kg/m2), educational level, primipari-
ty, ethnicity, smoking and alcohol consumption were available from the pregnancy question-
naire and thus all self-reported. Missing values on maternal weight (9.5%) and height (3.4%) 
were imputed by means of a random imputation method using linear regression 32, which 
accounted for the differences between the ethnic groups. Educational level was included as 
years of education after primary school, as a measure of socioeconomic status. Ethnicity was 
based on the mother’s country of birth (definition of ethnicity by the Dutch Central Bureau 
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of Statistics; CBS). Primiparity, smoking and alcohol consumption were dichotomized. The 
distinction between pre-existent and pregnancy-induced hypertension was made by com-
bining data from the pregnancy questionnaire and the Dutch Perinatal Registration (PRN). 
Pre-existent hypertension was defined by either an indication in the PRN or self-reported 
high blood pressure and/or use of medication before the 20th week of pregnancy. Pregnancy-
induced hypertension was defined by either an indication of pregnancy related hypertension/
eclampsia/pre-eclampsia in the PRN or self-reported high blood pressure and/or use of me-
dication after the 20th week of pregnancy. This classification was in accordance with the 
guidelines of the International Society for the Study of Hypertension in Pregnancy 33.
 Differences in maternal and birth characteristics among the CES-D categories were te-
sted using one-way ANOVA with post hoc Tukey tests and Chi-square tests. Associations 
were examined using linear regression analysis (SPSS 17.0, SPSS Inc., Chicago, USA).
 The associations of depressive symptoms and folate status with gestational age at birth 
were first explored univariately (crude model). Subsequently, depressive symptoms and fo-
late status were added to a model together (combined model). Then this model was adjusted 
for covariates maternal age, pre-pregnancy BMI, education after primary school, primiparity, 
ethnicity, smoking, alcohol consumption, hypertension and onset of delivery (adjusted mo-
del). The combined effect of depressive symptoms and folate status was explored by adding 
an interaction term. The procedure was similar for birthweight analysis although the con-
founder gestational age at birth (linear and quadratic) was also added here.
 Next, in order to illustrate the combined effect of both mild and major depressive 
symptoms and the lowest folate status quintile, four new categories were defined (Com-
bination of depressive symptoms and lowest folate quintile; Depressive symptoms only; 
Lowest folate quintile only; No depressive symptoms and not in the lowest folate quintile 
(reference)). Mean gestational age at birth and birthweight values for these groups were 
first determined using simple descriptive statistics. The adjusted means were calculated from 
the unianova regression equations (here the independent variable was the new 4-category 
variable combining depressive symptoms and folate status). We used average population 
characteristics for the continuous covariates and the assumptions: no smoking, no alcohol, 
primiparity, Dutch ethnicity, no hypertensive disorders and spontaneous onset of birth for the 
categorical covariates.

results
Following the inclusion criteria, 4,044 cases were included in the current study’s analyses. In 
this sample, the first visit to an obstetric care provider and thus determination of serum folate 
status was around the 14th (IQR 12th-15th) week of pregnancy. Population characteristics 
are presented by depressive symptoms-group in table 1.
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a	Significantly	different	from	the	‘No	depressive	symptoms’-group	(p<0.05)
b	Significantly	different	from	the	‘Mild	depressive	symptoms’-group	(p<0.05)

No depressive 
symptoms

Mild depressive 
symptoms

Major depressive 
symptoms

n=2,925, 72% n=640, 16% n=479, 12%

Maternal characteristics

Serum folate (nmol/l) 30.7 (± 23.7) 28.4 (± 24.4) 24.6 (± 21.1)ab

  % In lowest folate quintile 17.1% 25.5% 30.1%

Age (years) 31.4 (± 4.6) 30.4 (± 5.2)a 29.3 (± 5.6)ab

Pre-pregnancy BMI (kg/m2) 22.7 (± 3.6) 23.2 (± 4.1) a 23.5 (± 4.3)a

Educational level (years) 9.8 (± 3.6) 8.2 (± 4.0)a 7.9 (± 3.9)a

% Primipara 60.1 54.5a 50.1a

Ethnicity a ab

  % Dutch 74.2 59.2 53.7

  % Surinamese 3.1 7.3 10.0

  % Antillean 0.9 1.4 2.3

  % Turkish 2.1 3.9 7.3

  % Moroccan 4.1 6.4 8.1

  % Ghanaian 1.1 1.9 1.3

  % Other non-western country 5.7 9.2 10.4

  % Other western country 8.7 10.6 6.9

Smoking during pregnancy a ab

  % Not smoking 92.7 86.3 82.0

  % 0-5 cigarettes/day 5.3 8.9 10.7

  % 6 or more cigarettes/day 2.0 4.8 7.3

  % Consuming alcohol 26.9 18.9a 20.0a

Birth characteristics

Gender (% girls) 50.9 53.0 49.4

Gestational age at birth (weeks) 39.9 (± 1.7) 39.7 (± 2.1)a 39.5 (± 4.3)a

  % Preterm birth (< 37 weeks) 4.5 5.8a 8.4a

Birthweight (g) 3477 (± 551) 3399 (± 602)a 3357 (± 589)a

  % Small for gestational age 9.4 13.1a 11.5

Onset of delivery

   % Spontaneous 60.3 59.0 63.3

   % Induction 34.9 36.9 33.1

   % Primary cesarean section 4.8 4.0 3.6

Table 1 Maternal and birth characteristics (±SD) by prenatal depression status of the mother

Table 2 Associations (ß (95%CI)) between depressive symptoms (CES-D), serum folate 
status and gestational age at birth (weeks)

Crude p Combined a p Adjusted b p

Depressive 
symptoms

   No reference reference reference

   Mild -0.2 (-0.4;-0.1) 0.009 -0.2 (-0.3;0.0) 0.022 -0.1 (-0.3;0.0) 0.157

   Major -0.4 (-0.6;-0.2) <0.001 -0.4 (-0.5;-0.2) <0.001 -0.2 (-0.4;0.0) 0.015

Serum folate 
status

   1st quintile -0.3 (-0.5;-0.1) <0.001 -0.3 (-0.5;-0.1) 0.002 -0.2 (-0.4;0.0) 0.038

   2nd quintile -0.2 (-0.3;0.0) 0.075 -0.1 (-0.3;0.0) 0.138 -0.1 (-0.3;0.0) 0.140

   3rd quintile -0.1 (-0.2;0.1) 0.527 -0.1 (-0.2;0.1) 0.546 -0.1 (-0.3;0.1) 0.346

   4th quintile 0.0 (-0.1;0.2) 0.735 0.0 (-0.1;0.2) 0.711 0.0 (-0.2;0.2) 0.810

   5th quintile reference reference reference
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 The folate status quintiles as used in the analyses were defined by folate status standardi-
zed for pregnancy duration at the time of blood collection. The quintiles were marked by the 
following values: -5–13, 13–20, 20–28, 28–38 and 38–115 nmol/l, negative due to standardi-
zation.
 The crude, combined and adjusted associations between depressive symptoms, folate sta-
tus and gestational age at birth are presented in table 2. Mild and major depressive symptoms, 
as well as the lowest serum folate quintile, were crudely associated with shorter gestational 
age at birth (-0.2 weeks, 95%CI [-0.4,-0.1]; -0.4 weeks [-0.6,-0.2]; -0.3 weeks [-0.5,-0.1] res-
pectively). Combining depressive symptoms and folate status in a model did not alter these 
findings. When adjusted for all potential confounders, only the association between major de-
pressive symptoms and gestational age at birth remained statistically significant (-0.2 weeks 
[-0.4,0.0]).

a The combined model comprises both CES-D and serum folate status
b	To	the	adjusted	model	covariates	gender,	maternal	age,	pre-pregnancy	BMI,	education	after	primary	school,	primi-
parity, ethnicity, smoking, alcohol consumption, hypertension and onset of delivery were added

 The crude, combined and adjusted associations between depressive symptoms, folate 
status and birthweight are presented in table 3. Mild and major depressive symptoms, as 
well as the lowest serum folate quintile, were significantly associated with lower birthweight 
in the univariate model (-78 g [-126,-30]; -120 g [-174,-65]; -95 g [-150,-40] respectively). 
Combining depressive symptoms and folate status in a model did not alter these findings. 
When adjusted for all potential confounders, none of these associations remained statistically 
significant.

No depressive 
symptoms

Mild depressive 
symptoms

Major depressive 
symptoms

n=2,925, 72% n=640, 16% n=479, 12%

Maternal characteristics
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Educational level (years) 9.8 (± 3.6) 8.2 (± 4.0)a 7.9 (± 3.9)a
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  % Surinamese 3.1 7.3 10.0

  % Antillean 0.9 1.4 2.3

  % Turkish 2.1 3.9 7.3

  % Moroccan 4.1 6.4 8.1

  % Ghanaian 1.1 1.9 1.3

  % Other non-western country 5.7 9.2 10.4

  % Other western country 8.7 10.6 6.9

Smoking during pregnancy a ab

  % Not smoking 92.7 86.3 82.0

  % 0-5 cigarettes/day 5.3 8.9 10.7

  % 6 or more cigarettes/day 2.0 4.8 7.3

  % Consuming alcohol 26.9 18.9a 20.0a

Birth characteristics

Gender (% girls) 50.9 53.0 49.4

Gestational age at birth (weeks) 39.9 (± 1.7) 39.7 (± 2.1)a 39.5 (± 4.3)a

  % Preterm birth (< 37 weeks) 4.5 5.8a 8.4a

Birthweight (g) 3477 (± 551) 3399 (± 602)a 3357 (± 589)a

  % Small for gestational age 9.4 13.1a 11.5
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   % Spontaneous 60.3 59.0 63.3

   % Induction 34.9 36.9 33.1

   % Primary cesarean section 4.8 4.0 3.6

Table 1 Maternal and birth characteristics (±SD) by prenatal depression status of the mother

Table 2 Associations (ß (95%CI)) between depressive symptoms (CES-D), serum folate 
status and gestational age at birth (weeks)

Crude p Combined a p Adjusted b p

Depressive 
symptoms

   No reference reference reference

   Mild -0.2 (-0.4;-0.1) 0.009 -0.2 (-0.3;0.0) 0.022 -0.1 (-0.3;0.0) 0.157

   Major -0.4 (-0.6;-0.2) <0.001 -0.4 (-0.5;-0.2) <0.001 -0.2 (-0.4;0.0) 0.015

Serum folate 
status

   1st quintile -0.3 (-0.5;-0.1) <0.001 -0.3 (-0.5;-0.1) 0.002 -0.2 (-0.4;0.0) 0.038

   2nd quintile -0.2 (-0.3;0.0) 0.075 -0.1 (-0.3;0.0) 0.138 -0.1 (-0.3;0.0) 0.140

   3rd quintile -0.1 (-0.2;0.1) 0.527 -0.1 (-0.2;0.1) 0.546 -0.1 (-0.3;0.1) 0.346

   4th quintile 0.0 (-0.1;0.2) 0.735 0.0 (-0.1;0.2) 0.711 0.0 (-0.2;0.2) 0.810

   5th quintile reference reference reference
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a The combined model comprises both CES-D and serum folate
b	To	the	adjusted	model	covariates	gestational	age	at	birth	(linear	and	quadratic),	gender,	maternal	age,	pre-preg-
nancy BMI, education after primary school, primiparity, ethnicity, smoking, alcohol consumption, hypertension and 
onset of delivery were added

 Figure 1 visualizes the mean values of gestational age at birth and birthweight by the four 
groups defined by the combination of depressive symptoms and folate status. The first group, 
comprising the women with depressive symptoms and low folate status, clearly experienced 
the lowest gestational age at birth (38.6 weeks ±0.2 (SE)) and birthweight (3270 g ±38). This 
situation was present in 7.6% of the pregnant women. After adjustment for all potential con-
founders, only gestational age at birth of the group with depressive symptoms and low folate 
status significantly differed from the reference group (p=0.003).

Table 3 Associations (ß(95%CI)) between depressive symptoms (CES-D), folate status and 
birthweight (g)

Crude p Combined a p Adjusted b p

Depressive 
symptoms

   No reference reference reference

   Mild -78 (-126;-30) 0.002 -70 (-118;-21) 0.005 -18 (-63;27) 0.435

   Major -120 (-174;-65) <0.001 -107 (-162;-52) <0.001 -19 (-58;20) 0.336

Serum folate

   1st quintile -95 (-150;-40) 0.001 -81 (-136;-25) 0.004 -3 (-51;44) 0.890

   2nd quintile -50 (-105;5) 0.076 -42 (-97;13) 0.137 -12 (-56;32) 0.582

   3rd quintile 0 (-54;56) 0.980 1 (-54;56) 0.971 11 (-32;54) 0.621

   4th quintile 4 (-51;60) 0.875 5 (-50;60) 0.868 -8 (-51;35) 0.728

   5th quintile reference reference reference
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Figure 1 Mean (+SEM) gestational age at birth (weeks) and birthweight (g) per status of depressive symptoms 
(CES-D) and folate status
*	p	<	0.05,	**	p	<	0.01,	***	p	<	0.001	as	compared	to	the	reference	group

 The interaction terms for depressive symptoms and folate status (not presented) with 
dependent variable gestational age at birth and birthweight were not statistically significant 
(p=0.4; p=0.3) respectively.

Table 3 Associations (ß(95%CI)) between depressive symptoms (CES-D), folate status and 
birthweight (g)

Crude p Combined a p Adjusted b p

Depressive 
symptoms

   No reference reference reference

   Mild -78 (-126;-30) 0.002 -70 (-118;-21) 0.005 -18 (-63;27) 0.435

   Major -120 (-174;-65) <0.001 -107 (-162;-52) <0.001 -19 (-58;20) 0.336

Serum folate

   1st quintile -95 (-150;-40) 0.001 -81 (-136;-25) 0.004 -3 (-51;44) 0.890

   2nd quintile -50 (-105;5) 0.076 -42 (-97;13) 0.137 -12 (-56;32) 0.582

   3rd quintile 0 (-54;56) 0.980 1 (-54;56) 0.971 11 (-32;54) 0.621

   4th quintile 4 (-51;60) 0.875 5 (-50;60) 0.868 -8 (-51;35) 0.728

   5th quintile reference reference reference
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In this large population based cohort, depressive symptoms were associated with shorter 
gestation and related lower birthweight. The combination of depressive symptoms and low 
serum folate status (present in 7.6% of the pregnant women) was associated with a shorter 
gestation of 2.8 days on average, but there was no significant interaction. The onset of deli-
very did not influence the results.
 To our knowledge, the current study is the first to explore the combined detrimental ef-
fect of depressive symptoms and low serum folate on gestational age at birth and birthweight 
as previous studies have focused on depressive symptoms only or folate only. In addition, 
we had data on serum folate status as opposed to using information on the intake of supple-
ments. Although serum folate and folic acid supplement intake are strongly correlated in our 
population, the serum measurement is more exemplary of bioavailability (unpublished data: 
JJ Sikkens, M van Eijsden, GJ Bonsel, MC Cornel. Validation of self-reported folic acid use 
in a multi-ethnic population: results of the ABCD study). Serum folate is more of a short-
term measure than the ideal method, erythrocyte folate, and values may fluctuate somewhat 
throughout the procedure, but the values in our study are valid representations of folate status 
28. Moreover, literature indicates that serum folate provides equivalent information to ery-
throcyte folate measurement for determining the presence of folate deficiency 34, rendering 
our folate status percentiles based on serum values adequate.
 We also used a validated and well-established epidemiological tool, the CES-D, to assess 
depressive symptoms 25 in the first trimester - the most vulnerable period in fetal develop-
ment. Some people may argue that the CES-D is not suitable for use in pregnant women, 
because of the physical complaints that are associated with both pregnancy and depression. 
This argument is, however, not relevant in the current study, because we categorized depres-
sive symptoms and we did not attempt to diagnose clinical depression. Also, Kabir et al. sho-
wed that removing the somatic items from the CES-D tool did not improve the psychometric 
properties or the predictive capacity for the outcomes of gestational weight gain, small for 
gestational age and preterm delivery 35. In our population, excluding women using antide-
pressants during pregnancy (1%) did not alter the associations.
 It is hypothesized that depression results in higher maternal cortisol and down-regulation 
of placental 11β-HSD2, leading to elevated fetal exposure to cortisol with effects on uterine 
artery blood flow, fetal development, growth, and parturition 36. The results of previous stu-
dies that focused on depressive symptoms and birth outcome are not unequivocal. Some did 
find an association between stress during pregnancy and gestational age at birth and fetal 
growth 9-11 and some did not 37-40. Observed effects on birthweight generally disappear after 
adjustment for gestational age at birth and lifestyle factors such as smoking behavior. Diffe-
rences in study design may also have led to diverged results. Fortunately, we had the oppor-
tunity to adjust for the mode of onset of delivery. Previous studies only included spontaneous 
births or did not have access to such extensive information.
 Folate deficiency could result in low birthweight because nucleic acid synthesis is then 
slowed down which restricts the necessary rapid tissue growth of the fetus. Many studies 
focusing on folate and birth outcome use folic acid supplement intake as an independent va-
riable 19-22;41. In contrast to our findings, both Goldenberg and Scholl et al. found associations 
between lower serum folate and lower gestational age at birth and birthweight 23;24. The major 
difference is the timing of folate assessment. Goldenberg et al. assessed serum folate at week 
28 and Scholl et al. at week 30, both late in gestation. The current study used the serum folate 
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assessment performed at week 13, thus early in gestation.
 A review by Leung et al. concluded that a two-way association between mood (including 
depression) and nutrient deficiency (including folate) is credible. Several nutrient deficien-
cies may be both a cause and a result of mood problems 17. But studying the effect of nutrient 
deficiency is complicated by the common conjunction of multiple deficiencies in an under-
nourished subject. This aspect may even be a cause of residual confounding in studies that 
focus solely on folate status.
 In this study a small effect on gestational age at birth was observed. It is possible that 
programming effects of depression and folate status become more pronounced later in life, 
independent of gestational duration or birthweight. Many associations found in the Dutch 
Famine cohort were to a large extent independent of size at birth 42.
 In conclusion, depressive symptoms were associated with shorter gestation and related 
lower birthweight. The risk of shorter gestation seems to be especially present in women with 
a combination of depressive symptoms and a low folate status, but the interaction was not 
significant. This still underlines the importance of adequate folic acid intake for this group of 
women.
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