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  Abstract
  BackgroundUse of antidepressants during pregnancy has been associated with a low
Apgar score in infants but a contribution from the underlying depressive
disorder might influence this association.

AimsTo estimate the effects of maternal depression and use of antidepressants
during pregnancy on low Apgar scores (<7) 5min after birth.

MethodRegister study on all pregnant women in Denmark from 1996 to 2006 linking
nationwide individualised data from the Medical Birth Register, the
Psychiatric Central Register and the National Prescription database.

ResultsInfants exposed to antidepressants during pregnancy had an increased rate
of a low Apgar score (odds ratio (OR) = 1.72, 95% CI 1.34-2.20). The
increased rate was only found among infants exposed to selective
serotonin reuptake inhibitors (SSRIS) (OR =1.96, 95% CI 1.52-2.54), not
among those exposed to newer (OR = 0.83, 95% CI 0.40-1.74) or older
antidepressants (OR=0.53, 95% CI 0.19-1.45). Maternal depression before
or during pregnancy, without prescription of antidepressants, was not
associated with a low Apgar score (OR=0.44, 95% CI 0.11-1.74). Women who
had only used antidepressants prior to pregnancy had no increased rate of
a low Apgar score in their subsequent pregnancy, regardless of depression
status.

ConclusionsUse of SSRls during pregnancy increases the risk of a low Apgar score
independently of maternal depression.
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 A substantial number of pregnant women experience depressive symptoms during
pregnancy with prevalence rates of depression in the range 7-13%
Reference Cooper, Willy, Pont and Ray1,Reference Andrade, Raebel, Brown, Lane, Livingston and Boudreau2
 and 4-7.6% of pregnant women are treated with antidepressants.
Reference Cooper, Willy, Pont and Ray1,Reference Alwan, Reefhuis, Rasmussen and Friedman3
 Mental disorders and psychotropic drugs may influence the development of
the fetus, but the associations are unclear, and mechanisms are poorly understood.
Antidepressants readily cross the placenta barrier potentially affecting fetal development
Reference Kinney, Belliveau, Trachtenberg, Rava and Paterson4
 but maternal depressive illness may also cause adverse effects on pregnancy
outcome. Increased placental secretion of corticotrophin-releasing hormone
resulting in increased activity within the gestational cortisol system,
Reference Wadhwa, Glynn, Hobel, Garite, Porto and Chicz-DeMet5
 as well as unhealthy behaviour related to depression such as smoking and
poor attendance for obstetric care, may have adverse effects.
Reference Andrade, Raebel, Brown, Lane, Livingston and Boudreau2,Reference Alwan, Reefhuis, Rasmussen and Friedman3,Reference O'Keane and Marsh6
 The importance of differentiating the effects of exposure to maternal
depression from the effects of antidepressants has been highlighted in recent reviews
Reference O'Keane and Marsh6-Reference Koren and Nordeng9
 but, so far, studies have not sufficiently discriminated between the
effects of maternal disease and use of drugs in relation to birth outcomes, except
from one study
Reference Oberlander, Warburton, Misri, Aghajanian and Hertzman10
 that revealed an increased risk of low birth weight and respiratory
distress even when maternal illness severity was accounted for. The hypothesis of
the present study was that birth complications, as reflected in a low Apgar score,
are explained by the effect of the maternal disease. We compared the Apgar score
in eight risk groups, classified according to maternal depression and exposure to
antidepressants, in a nationwide register linkage study.

 The Apgar score at 5 min after birth is a clear index of problems in adult life;
recent studies have shown that infants with low Apgar scores (<7 at 5 min) are
at increased risk of a low IQ score at age 18,
Reference Odd, Rasmussen, Gunnell, Lewis and Whitelaw11
 never receiving graduation grades
Reference Stuart, Otterblad and Kallen12
 or attending university and are more likely to have no income from work
than those born with an Apgar score of 7-10.
Reference Odd, Gunnell, Lewis and Rasmussen13
 Further, an Apgar score <7 at 5 min has been associated with
neurological disability, including cerebral palsy, epilepsy and cognitive
impairment that persists many years postnatally.
Reference Ehrenstein, Pedersen, Grijota, Nielsen, Rothman and Sorensen14,Reference Ehrenstein15




 Method


 Danish register data

 We linked data on all pregnancies from 1996 to 2006 from the Medical Birth
Register with data from the Psychiatric Central Register, the Medicinal
Product Statistics register and Statistics Denmark.

 The Medical Birth Register
Reference Knudsen and Olsen16
 includes data on date of birth, gestational age, Apgar score 5 min
after birth, birth weight, length of fetus, maternal smoking status during
pregnancy, parity and maternal age on all deliveries in Denmark. Data from
births of more than one child from 1996 to 2006 were included whereas twin
births were excluded, implying that the same woman could be included more
than once.

 The Medicinal Product Statistics is a nationwide prescription database
containing individual information on all prescriptions filled at all Danish
pharmacies from 1995 and onwards.
17
 Data included and distinguished between ATC codes (Anatomical
Therapeutical Chemical classification system) for antidepressant,
antipsychotics, anti-epileptics and ‘other kinds of drugs’. Antidepressants
were classified as selective serotonin reuptake inhibitors (SSRIs:
fluoxetine, citalopram, escitalopram, paroxetine, sertraline, fluvoxamine:
ATC N06AB03-10), newer antidepressants (nefazodone, mirtazapine,
venlafaxine, reboxetine: ATC N06AX06, −11, −16, −18 and −21) or older
antidepressants consisting mainly of tricyclic antidepressants (imipramine,
clomipramine, trimipramine, lofepramine, amitriptyline, nortriptyline,
doxepin, dosulepin, amoxapine, maprotiline; mianserin, isocarboxazid,
moclobemide: ATC N06AA02-7, N06AA09-12, N06AA16-17, N06AA21, N06AX03,
N06AF01 and N06AG02).

 The Danish Psychiatric Central Register is a nationwide psychiatric register
Reference Munk-Jørgensen, Kastrup and Mortensen18
 with data from all public mental health services both as in- and
out-patients. Data extracted were ICD-8
19
 and ICD-10
20
 codes for depression (i.e. ICD-8 codes 29609 and 29629, ICD-10 codes
DF32.00-DF33.99). Statistics Denmark provided data on employment status on a
yearly basis for the women included.
21






 Statistical analyses

 Pregnant women were divided into eight risk groups according to their
exposure to a diagnosis of depression before the end of pregnancy, use of
antidepressants before pregnancy and antidepressant use during pregnancy
(see Table 2, Model 1). Group 1 was
the reference group.

 Additional analyses were done using three binary variables (±diagnosis
before end of pregnancy; ±antidepressants before pregnancy; ±antidepressants
during pregnancy; see Table 1 and
lower part of Table 2, Model 2).

 To avoid assumptions of linearity, Apgar score at 5 min was divided into two
groups: Apgar score from 0 to 6 and 7 to 10 in accordance with the
dichotomisation in prior studies showing poorer intellectual, cognitive,
social and clinical outcome related to an Apgar score <7 at 5 min.
Reference Odd, Rasmussen, Gunnell, Lewis and Whitelaw11-Reference Ehrenstein15







Table 1 Characteristics of pregnant women and offspring according to
antidepressant therapy and depressive diagnosis
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	Maternal
characteristics	Antidepressant
medication
before pregnancyFootnote 
a


(n = 33 084)	Antidepressant
medication
during pregnancyFootnote 
a


(n = 8375)	Depression
diagnosis
before end of pregnancyFootnote 
a


(n = 3916)	All
pregnancies
(n = 664 089)
	Age, years: median (IQR)	30 (27-34)	30 (27-34)	30 (26-34)	30 (26-33)
	Parity, %
	    First child	41.7	43.1	41.2	42.8
	    Second child	34.4	32.1	36.5	37.6
	    ⩾Third child	23.9	24.9	22.3	19.7
	Smoking status, %
	    Non-smoker	64.2	57.7	60.8	68.9
	    Smoking	27.2	31.5	29.1	16.2
	    Quit smoking	2.7	2.8	3.1	1.8
	    Unknown	5.9	8.0	7.0	13.1
	Lithium-treatment, %
	    No	99.9	99.8	99.6	100.0
	    Yes	0.1	0.2	0.4	0.01
	Anti-epileptic treatment, %
	    No	98.7	97.2	97.9	99.6
	    Yes	1.3	2.8	2.1	0.4
	Antipsychotic treatment, %
	    No	98.1	94.3	95.3	99.8
	    Yes	2.0	5.7	4.7	0.2
	Other medication, %
	    No	21.5	17.5	20.0	32.1
	    Yes	78.5	82.6	80.1	67.9
	Characteristics child, %
	    Female child	48.4	48.1	48.3	48.7
	Gestational age, weeks: median (IQR)	39 (38-40)	39 (38-40)	39 (38-40)	39 (39-39)
	Apgar score, %
	    ⩾7	99.3	98.9	99.4	99.4
	    <7	0.7	1.1	0.6	0.6




 IQR, interquartile range.




a Each of the three columns are binary (antidepressant medication
before pregnancy (yes/no), antidepressant medication during
pregnancy (yes/no), depression diagnosis before end of
pregnancy: yes/no) and presents data for those patients
fulfilling the criteria (yes). The columns are not mutually
exclusive.







 Logistic regression analyses were applied with Apgar score as the outcome
and risk group as the variable of interest. The analyses were adjusted for
the effect of calendar periods (1996, 1997, 1998 etc. to 2006), maternal
age, parity (first child, second child, child number three or more),
employment status (employed, unemployed, disability pension and retired,
student, child and others), smoking status (non-smoker, quit smoking,
smoking, unknown), gestational age, gender of the child, birth weight and
use of other medication during pregnancy, including use of lithium (yes/no),
anti-epileptics (yes/no), antipsychotics (yes/no) and other kinds of
medication than antidepressants, lithium, anti-epileptics or antipsychotics
(yes/no). In the analysis, employment status was dichotomised into ‘working
and students’ v. the remaining groups.

 To account for the fact that some women contributed with more than one live
birth, robust standard errors were compared with the model-based standard
errors. Since the impact of this adjustment was minimal, only model-based
standard errors are reported.






 Results

 The data-set included all pregnant women in Denmark from 1996 to 2006. Infants
with a gestational age of less than 22 weeks were excluded from the data
resulting in a total of 672 601 live births. Data on birth weight were
available from 668 144 live births (99.3%) and data on Apgar score at 5 min
were available for 665 399 live births (98.93 % of all live births) resulting
in 664 089 live births with full data on Apgar score and other predictive
variables included in the analysis. Among the 664 089 children, 22 155 (3.34%)
had a birth weight below 2500 g, and 4076 children (0.61%) had an Apgar score
after 5 min between 0 and 6 whereas 660 013 children had an Apgar score from 7
to 10.


Table 1 shows the characteristics of the
664 089 births according to the mother's antidepressant therapy and depressive
diagnosis. As can be seen from Table 1,
for 3916 live births the mother had a diagnosis of depression before the end of
pregnancy. For a total of 8375 live births the mother redeemed a prescription
for antidepressants during pregnancy (Table
1). In 2941 of these cases only one prescription was redeemed
whereas, in 5434 cases, two or more prescriptions were redeemed; for 7208 live
births the mother redeemed a prescription for an SSRI, 982 for a newer
antidepressant and 780 for an older antidepressant. Among the 664 089 children
included, in 7389 (1.11%) cases the mother redeemed a prescription for an
antidepressant during the first trimester, 3780 (0.57%) during the second
trimester and 3246 (0.49%) during the third trimester.

 Prior to pregnancy, 33 084 (4.98%) women redeemed prescriptions for
antidepressants (Table 1), 59 (0.01%)
lithium, 2884 (0.43%) anti-epileptics, 1278 (0.19%) antipsychotics and 450 712
(67.87%) women redeemed prescriptions for other drugs.


Table 2 shows the adjusted odds for a
low Apgar score (0-6 v. 7-10) in the risk groups according to
logistic regression analyses (Model 1). The only risk group with a
significantly increased risk for a low Apgar score 5 min after birth compared
with the reference group was risk group 4, i.e. children born of women without
a diagnosis of depression, who had redeemed a prescription for antidepressants
before and during pregnancy (OR = 1.72, 95% CI 1.34-2.20). Odds ratios for risk
group 3 (no diagnosis + antidepressants during pregnancy) and risk group 8 (a
diagnosis of depression + antidepressants before and during pregnancy) were
also increased but did not differ significantly from the reference group. If
the mother had taken medication other than antidepressants, lithium,
anti-epileptics or antipsychotics, the OR for a low Apgar score was slightly
increased (OR = 1.11, 95% CI 1.04-1.19).

 All analyses were repeated without correcting for gestational age and birth
weight. These analyses resulted in the same findings as when correcting for
gestational age and birth weight with ORs within the same ranges.





Table 2 Adjusted odds rate of a low Apgar score (0-6 v. 7-10)
according to depressive diagnosis and antidepressant therapy before or
during pregnancyFootnote 
a
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		Diagnosis
before
end of pregnancy	Antidepressants
before pregnancy	Antidepressants
during pregnancy	
n
	Unadjusted
OR
(95% CI)	ORFootnote 
b
 (95%CI)
	
Model 1
						
	Risk group						
	    1	-	-	-	628 898		1 (reference)
	    2	-	+	-	24 185		0.96 (0.81-1.14)
	    3	-	-	+	1 212		1.53 (0.86-2.72)
	    4	-	+	+	5 878		1.72 (1.34-2.20)
	    5	+	-	-	731		0.44 (0.11-1.77)
	    6	+	+	-	1 900		1.03 (0.58-1.83)
	    7	+	-	+	164		0
	    8	+	+	+	1 121		1.35 (0.74-2.47)
	Anti-epileptics during pregnancy						1.24 (0.84-1.82)
	Antipsychotics during pregnancy						1.26 (0.74-2.13)
	Other medication during pregnancy						1.11 (1.04-1.19)
							
	
Model 2
						
	Antidepressants before pregnancy					0.95 (0.79-1.14)	1.00 (0.85-1.17)
	Antidepressants during pregnancy					1.87 (1.41-2.47)	1.67 (1.30-2.14)
	Diagnosis of depression before end of
pregnancy					0.69 (0.41-1.15)	0.80 (0.53-1.20)




a The eight groups in Model 1 are mutually exclusive and sum up to
100%. The three groups in Model 2 are not mutually exclusive.




b Odds ratio adjusted for: maternal age, social status, smoking
status, calendar year, gender of newborn, and use of
anti-epileptics, antipsychotics and other types of medication.







 Additional analyses using three binary variables confirmed the results as only
children of women using antidepressants during pregnancy had an increased risk
of a low Apgar score (OR = 1.67, 95% CI 1.30-2.14); unadjusted OR = 1.87 (95%
CI 1.41-2.47) whereas there was no effect of use of antidepressants before
pregnancy or a diagnosis of depression (see lower part of Table 2, Model 2). These results did not
change, resulting in ORs within the same ranges, when Model 2 was repeated with
exclusion of preterm births, i.e. gestational age <36 weeks (antidepressants
before pregnancy: OR = 0.95, 95% CI 0.79-1.14; antidepressants during
pregnancy: OR = 1.87, 95% CI 1.41-2.47; diagnosis of depression before end of
pregnancy: OR = 0.69, 95% CI 0.41-1.15).

 Further analyses of subtypes of antidepressants showed that only use of SSRIs
during pregnancy increased the OR of a low Apgar score whereas there was no
effect of use of newer antidepressants or older antidepressants during
pregnancy (Table 3, although a formal
test of homogeneity resulted in only a borderline significant difference,
P = 0.052). Using antidepressants before conception did not
significantly increase the OR for a low Apgar score regardless of the type of
antidepressant.

 There was no differential effect of timing of the use of antidepressants during
various trimesters (first trimester: OR = 1.16, 95% CI 0.83-1.63; second
trimester: OR = 1.51, 95% CI 0.90-2.53; third trimester: OR = 1.42, 95% CI
0.85-2.38), which may be explained by the limited sample size in these
analyses.




 Discussion

 We found that a low Apgar score was attributed to the use of SSRIs during
pregnancy and not to the effect of the disease or associated lifestyle factors.
Non-SSRI antidepressants were not associated with a low Apgar score. No
increased rates were found among women who used antidepressants prior to
pregnancy (but not during; risk group 2) or who had a diagnosis of depression
but used no antidepressants during pregnancy (risk groups 5 and 6).

 The Apgar score 5 min after birth is a clear index of problems in adult life;
studies have shown that infants with low Apgar scores (<7 at 5 min) are at
increased risk of a low IQ score at age 18 (OR = 1.35, 95% CI 1.07-1.69),
Reference Odd, Rasmussen, Gunnell, Lewis and Whitelaw11
 never receiving graduation grades (OR = 1.93, 95% CI 1.75-2.14),
Reference Stuart, Otterblad and Kallen12
 never attending university (OR = 1.14, 95% CI 1.05-1.23) and are more
likely to have no income from work (OR = 1.19, 95% CI 1.07-1.32) than those
born with an Apgar score of 7-10.
Reference Odd, Gunnell, Lewis and Rasmussen13
 Further, an Apgar score <7 at 5 min has been associated with
neurological disability, including cerebral palsy, epilepsy and cognitive
impairment that seems to persist many years postnatally.
Reference Ehrenstein, Pedersen, Grijota, Nielsen, Rothman and Sorensen14,Reference Ehrenstein15







Table 3 Subtypes of antidepressantsFootnote 
a
 and risk of a low Apgar score (0-6 v.
7-10)
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n
	OR (95% CI)Footnote 
b


	During pregnancy		
	    Selective serotonin reuptake
inhibitors	7 208	1.96 (1.52-2.54)
	    Newer antidepressants	982	0.83 (0.40-1.74)
	    Older antidepressants	780	0.53 (0.19-1.45)
	Before pregnancy		
	    Selective serotonin reuptake
inhibitors	27 466	0.93 (0.78-1.12)
	    Newer antidepressants	5 875	1.21 (0.88-1.67)
	    Older antidepressants	6 282	1.14 (0.85-1.54)




a According to the Anatomical Therapeutical Chemical (ATC)
classification system.




b Odds ratios adjusted for: maternal age, social status, smoking
status, calendar year, gender of newborn, and use of
anti-epileptics, antipsychotics and other types of medication.







 A number of studies have demonstrated low Apgar scores in children exposed to
SSRIs in utero

Reference Kallen22-Reference Wisner, Sit, Hanusa, Moses-Kolko, Bogen and Hunker26
 whereas the effects of newer and older antidepressants have not been investigated.
Reference Lewis, Galbally, Opie and Buist27
 We found that the risk of a low Apgar score was associated specifically
with the use of SSRIs during pregnancy whereas there was no increased risk in
relation to the use of newer antidepressants or older antidepressants (mainly
tricyclic antidepressants; Table 3). A
recent review
Reference Udechuku, Nguyen, Hill and Szego28
 suggests that antenatal exposure to antidepressants is associated with a
higher risk of neonatal adaptation difficulties.
Reference Kallen22,Reference Casper, Gilles, Fleisher, Baran, Enns and Lazzeroni29
 A possible explanation could be a direct effect of SSRIs on the
development of the fetal brain. The serotonergic network projects from the
raphe nuclei and arborises over large areas to an array of other nuclei
Reference Lu, Sherman, Devor and Saper30
 comprising functionally diverse targets; it interacts with other
neurotransmitter systems
Reference Bairy, Madhyastha, Ashok, Bairy and Malini31
 and plays a role in regulation and developmental signalling in the
organisation of developing neural networks in the central nervous system (CNS).
Reference Branchereau, Chapron and Meyrand32
 Antidepressants readily cross the placental barrier, exposing the fetal
CNS, which from even a very early embryonic stage, displays a serotonergic network,
Reference Kinney, Belliveau, Trachtenberg, Rava and Paterson4
 and effects in offspring after maternal exposure to antidepressants have
been demonstrated in rodents.
Reference Maciag, Simpson, Coppinger, Lu, Wang and Lin33,Reference Noorlander, Ververs, Nikkels, van Echteld, Visser and Smidt34



 We were able to take into account other possible risk factors for a low Apgar
score (i.e. parity, maternal social status, maternal smoking status, calendar
year, other medication and gestational age). In our models, these factors did
not explain the higher ORs for a low Apgar score for children born of mothers
using antidepressants during pregnancy. This finding was independent of whether
the mother had a diagnosis of depression or not. Confounding by unmeasured
factors or residual confounding is, however, still possible but would have to
act specifically on the women with depression and who took medication and not
on the non-medicated controls to explain our main result (see below). The aim
of this study was not to determine whether pregnant women with depression
should be treated with antidepressants or not. The study shows that treating
depression does have consequences that should be taken into consideration when
a physician informs a female patient about risk factors enabling her to make an
evidence-based decision. Thus, although the probability of a low Apgar score
was increased more than 70% in children whose mother had used SSRIs during
pregnancy, compared with healthy women, the absolute prevalence of a low Apgar
score was still low (1.14%, Table 1).
Further, treatment with antidepressants during pregnancy has been associated
with a number of other birth complications such as low birth weight
Reference Kallen35-Reference Ericson, Kallen and Wiholm37
 and preterm delivery,
Reference Wen, Yang, Garner, Fraser, Olatunbosun and Nimrod38,Reference Kallen39
 but it should be noted that none of these studies has taken the
potential effect of the depressive illness into account.

 We found a lower prevalence of depression (i.e. 0.6%) than previously reported
as we used data from nationwide databases, which only include information from
hospital-based psychiatric facilities and not from general practitioners.
Consequently, we had data on a diagnosis of depression only for women with more
severe and complicated depressive illnesses. For these women, we found no
association between depression and Apgar score and thus believe that the
effects of milder forms of depression are unlikely. We have no reason to
suspect a reverse dose-response relationship between depression and birth
outcome. Further, the impact of antidepressants on birth outcome seems to be
independent of severity of depression.
Reference Lewis, Galbally, Opie and Buist27



 In the present study, only 1.26% of the pregnant women were treated with
antidepressants. The low percentage is explained by the fact that data were
gathered from 1996 at which time it was uncommon to treat pregnant women with
antidepressants. The number of women treated with antidepressants during
pregnancy in the sample increased steadily each year from 232 in 1996 to 1453
in 2005. The increase in prevalence of pregnant women undergoing treatment is
also found in other countries, for example in the USA.
Reference Cooper, Willy, Pont and Ray1,Reference Alwan, Reefhuis, Rasmussen and Friedman3




 Strengths

 We used information from national registers with longitudinal data on
inhabitants from an entire country. The data in these registries are
collected prospectively and therefore recall bias is excluded. In contrast,
in retrospective studies the recall of potential treatment with
antidepressants during pregnancy may be influenced by the prevalence of
birth complications. The study presents data from almost 665 000 births and
is able to adjust for a number of potential confounders including all
medication other than antidepressants. We had almost complete data with, for
example, information on the Apgar scores for 98.9% of infants. The number of
women who did not use antidepressants during pregnancy but who previously
had used antidepressants or had a diagnosis of depression was rather large
and consequently the statistical power to detect an association between
depressive illness per se and a low Apgar score was high,
as reflected by the narrow 95% confidence intervals (Table 2).




 Limitations

 Redeeming a prescription does not necessarily mean that the woman actually
took the medication, although having paid for it at a pharmacy increases the
possibility. The potential exposure misclassification tends to underestimate
the effect of antidepressant drugs or overestimate the effect of depression
among women that we coded as unexposed.

 The timing of maternal depression varied in the study and the extent to
which women presented with depressive symptoms before compared with during
pregnancy may be unclear. In fact, 3245 women received a diagnosis of
depression before pregnancy (with a median period from the time of diagnosis
to pregnancy of 801 days (quartiles: 346, 1568)) and 918 received a
diagnosis during pregnancy. It is likely that the former group may have
presented with depressive symptoms of differing severity during pregnancy
although only 27% of this group got antidepressants during pregnancy.
Nevertheless, we can only conclude from our results that having a depressive
disorder at one point in time before the end of pregnancy was not associated
with an increased risk of a low Apgar score when the pregnant women did not
use antidepressants during pregnancy (risk groups 5 and 6 in Table 2). We cannot exclude the
possibility that the risk of a low Apgar score would have been increased for
these groups if our sample had included more pregnant women who received a
diagnosis of depression during pregnancy.

 It is unlikely that the association between antidepressants and a low Apgar
score is the result of congenital abnormalities such as heart defects owing
to the low prevalence of these. In any case, if an Apgar score <7 in some
cases is a consequence of a congenital heart defect, this further emphasises
the clinical importance of the Apgar score measure. The study does not
control for alcohol consumption, for age of the father or severity of
depression, as these data were not available.




 Generalisability

 It is most likely that the findings can be generalised to all women taking
antidepressants regardless of the indication for treatment (depression,
anxiety, etc.) or the severity of illness.

 In conclusion, women who are treated with SSRIs during pregnancy have an
increased risk of giving birth to an infant with an Apgar score of 6 or
lower 5 min after birth. The effect seems to be attributable to treatment
and not to the disease.
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 Table 2 Adjusted odds rate of a low Apgar score (0-6 v. 7-10) according to depressive diagnosis and antidepressant therapy before or during pregnancya

 

 


View in content
 [image: Figure 2]

 Table 3 Subtypes of antidepressantsa and risk of a low Apgar score (0-6 v. 7-10)

 

 

       
Submit a response
 
 
eLetters

 No eLetters have been published for this article.
  



 
 [image: alt] 
 
 



 You have 
Access
 
 	27
	Cited by


 

   




 Cited by

 
 Loading...


 [image: alt]   


 













Cited by





	


[image: Crossref logo]
27




	


[image: Google Scholar logo]















Crossref Citations




[image: Crossref logo]





This article has been cited by the following publications. This list is generated based on data provided by
Crossref.









Reminick, Alison
Cohen, Stacy
and
Einarson, Adrienne
2013.
Managing Depression During Pregnancy.
Women's Health,
Vol. 9,
Issue. 6,
p.
527.


	CrossRef
	Google Scholar






Nebhinani, Naresh
and
Soni, Sandeep
2013.
Low Apgar scores in neonates with prenatal antidepressant exposure.
British Journal of Psychiatry,
Vol. 202,
Issue. 6,
p.
464.


	CrossRef
	Google Scholar






Jensen, Hans Mørch
Grøn, Randi
Lidegaard, Øjvind
Pedersen, Lars Henning
Andersen, Per Kragh
and
Kessing, Lars Vedel
2013.
The effects of maternal depression and use of antidepressants during pregnancy on risk of a child small for gestational age.
Psychopharmacology,
Vol. 228,
Issue. 2,
p.
199.


	CrossRef
	Google Scholar






Boyce, Philip
2013.
Is too much caution enough?.
Australian & New Zealand Journal of Psychiatry,
Vol. 47,
Issue. 11,
p.
1081.


	CrossRef
	Google Scholar






Wand, Anne P. F.
2014.
Making decisions in the management of perinatal depression and anxiety.
Advances in Psychiatric Treatment,
Vol. 20,
Issue. 3,
p.
175.


	CrossRef
	Google Scholar






El Marroun, Hanan
White, Tonya
Verhulst, Frank C.
and
Tiemeier, Henning
2014.
Maternal use of antidepressant or anxiolytic medication during pregnancy and childhood neurodevelopmental outcomes: a systematic review.
European Child & Adolescent Psychiatry,
Vol. 23,
Issue. 10,
p.
973.


	CrossRef
	Google Scholar






Benkert, O.
2015.
Kompendium der Psychiatrischen Pharmakotherapie.
p.
855.


	CrossRef
	Google Scholar






Casper, Regina C.
2015.
Use of Selective Serotonin Reuptake Inhibitor Antidepressants in Pregnancy Does Carry Risks, but the Risks Are Small.
Journal of Nervous & Mental Disease,
Vol. 203,
Issue. 3,
p.
167.


	CrossRef
	Google Scholar






Smithson, Jonathan
and
Mitchell, Philip B.
2015.
A worldwide yearly survey of new data in adverse drug reactions.
Vol. 37,
Issue. ,
p.
15.


	CrossRef
	Google Scholar






Larsen, E. R.
Damkier, P.
Pedersen, L. H.
Fenger‐Gron, J.
Mikkelsen, R. L.
Nielsen, R. E.
Linde, V. J.
Knudsen, H. E. D.
Skaarup, L.
and
Videbech, P.
2015.
Use of psychotropic drugs during pregnancy and breast‐feeding.
Acta Psychiatrica Scandinavica,
Vol. 132,
Issue. S445,
p.
1.


	CrossRef
	Google Scholar






Liu, Xiaoqin
Olsen, Jørn
Pedersen, Lars Henning
Agerbo, Esben
Yuan, Wei
and
Li, Jiong
2015.
Antidepressant Use During Pregnancy and Asthma in the Offspring.
Pediatrics,
Vol. 135,
Issue. 4,
p.
e911.


	CrossRef
	Google Scholar






Weisskopf, Etienne
Fischer, Céline J
Bickle Graz, Myriam
Morisod Harari, Mathilde
Tolsa, Jean-François
Claris, Olivier
Vial, Yvan
Eap, Chin B
Csajka, Chantal
and
Panchaud, Alice
2015.
Risk-benefit balance assessment of SSRI antidepressant use during pregnancy and lactation based on best available evidence.
Expert Opinion on Drug Safety,
Vol. 14,
Issue. 3,
p.
413.


	CrossRef
	Google Scholar






Jølving, Line Riis
Nielsen, Jan
Kesmodel, Ulrik Schiøler
Nielsen, Rasmus Gaardskær
Beck‐Nielsen, Signe Sparre
and
Nørgård, Bente Mertz
2016.
Prevalence of maternal chronic diseases during pregnancy – a nationwide population based study from 1989 to 2013.
Acta Obstetricia et Gynecologica Scandinavica,
Vol. 95,
Issue. 11,
p.
1295.


	CrossRef
	Google Scholar






Ortega-Alves, Marcus V.
and
Urato, Adam
2016.
Making Sense Out of the Controversy: Use of SSRIs in Pregnancy.
Current Obstetrics and Gynecology Reports,
Vol. 5,
Issue. 3,
p.
225.


	CrossRef
	Google Scholar






Joelsson, Petteri
Chudal, Roshan
Uotila, Jaakko
Suominen, Auli
Sucksdorff, Dan
Gyllenberg, David
and
Sourander, Andre
2017.
Parental psychopathology and offspring attention-deficit/hyperactivity disorder in a nationwide sample.
Journal of Psychiatric Research,
Vol. 94,
Issue. ,
p.
124.


	CrossRef
	Google Scholar






Millard, Samuel J.
Weston-Green, Katrina
and
Newell, Kelly A.
2017.
The effects of maternal antidepressant use on offspring behaviour and brain development: Implications for risk of neurodevelopmental disorders.
Neuroscience & Biobehavioral Reviews,
Vol. 80,
Issue. ,
p.
743.


	CrossRef
	Google Scholar






Tak, Casey R.
Job, Kathleen M.
Schoen-Gentry, Katie
Campbell, Sarah C.
Carroll, Patrick
Costantine, Maged
Brixner, Diana
Birnbaum, Angela K.
and
Sherwin, Catherine M. T.
2017.
The impact of exposure to antidepressant medications during pregnancy on neonatal outcomes: a review of retrospective database cohort studies.
European Journal of Clinical Pharmacology,
Vol. 73,
Issue. 9,
p.
1055.


	CrossRef
	Google Scholar






Frayne, Jacqueline
Nguyen, Thinh
Hauck, Yvonne
Liira, Helena
and
Keelan, Jeffrey A.
2018.
The Relationship Between Pregnancy Exposure to Antidepressant and Atypical Antipsychotic Medications and Placental Weight and Birth Weight Ratio.
Journal of Clinical Psychopharmacology,
Vol. 38,
Issue. 6,
p.
563.


	CrossRef
	Google Scholar






Barbosa, Matheus A.
Veríssimo, Luiz F.
Gerardin, Daniela C. C.
Pelosi, Gislaine G.
Ceravolo, Graziela S.
and
Moreira, Estefania G.
2019.
Maternal exposure to fluoxetine during gestation and lactation does not alter plasma concentrations of testosterone, oestrogen or corticosterone in peripubertal offspring.
Reproduction, Fertility and Development,
Vol. 31,
Issue. 5,
p.
1002.


	CrossRef
	Google Scholar






Kothari, Alka
de Laat, John
Dulhunty, Joel M
and
Bruxner, George
2019.
Perceptions of pregnant women regarding antidepressant and anxiolytic medication use during pregnancy.
Australasian Psychiatry,
Vol. 27,
Issue. 2,
p.
117.


	CrossRef
	Google Scholar





Download full list
















Google Scholar Citations

View all Google Scholar citations
for this article.














 

×






	Librarians
	Authors
	Publishing partners
	Agents
	Corporates








	

Additional Information











	Accessibility
	Our blog
	News
	Contact and help
	Cambridge Core legal notices
	Feedback
	Sitemap



Select your country preference



[image: US]
Afghanistan
Aland Islands
Albania
Algeria
American Samoa
Andorra
Angola
Anguilla
Antarctica
Antigua and Barbuda
Argentina
Armenia
Aruba
Australia
Austria
Azerbaijan
Bahamas
Bahrain
Bangladesh
Barbados
Belarus
Belgium
Belize
Benin
Bermuda
Bhutan
Bolivia
Bosnia and Herzegovina
Botswana
Bouvet Island
Brazil
British Indian Ocean Territory
Brunei Darussalam
Bulgaria
Burkina Faso
Burundi
Cambodia
Cameroon
Canada
Cape Verde
Cayman Islands
Central African Republic
Chad
Channel Islands, Isle of Man
Chile
China
Christmas Island
Cocos (Keeling) Islands
Colombia
Comoros
Congo
Congo, The Democratic Republic of the
Cook Islands
Costa Rica
Cote D'Ivoire
Croatia
Cuba
Cyprus
Czech Republic
Denmark
Djibouti
Dominica
Dominican Republic
East Timor
Ecuador
Egypt
El Salvador
Equatorial Guinea
Eritrea
Estonia
Ethiopia
Falkland Islands (Malvinas)
Faroe Islands
Fiji
Finland
France
French Guiana
French Polynesia
French Southern Territories
Gabon
Gambia
Georgia
Germany
Ghana
Gibraltar
Greece
Greenland
Grenada
Guadeloupe
Guam
Guatemala
Guernsey
Guinea
Guinea-bissau
Guyana
Haiti
Heard and Mc Donald Islands
Honduras
Hong Kong
Hungary
Iceland
India
Indonesia
Iran, Islamic Republic of
Iraq
Ireland
Israel
Italy
Jamaica
Japan
Jersey
Jordan
Kazakhstan
Kenya
Kiribati
Korea, Democratic People's Republic of
Korea, Republic of
Kuwait
Kyrgyzstan
Lao People's Democratic Republic
Latvia
Lebanon
Lesotho
Liberia
Libyan Arab Jamahiriya
Liechtenstein
Lithuania
Luxembourg
Macau
Macedonia
Madagascar
Malawi
Malaysia
Maldives
Mali
Malta
Marshall Islands
Martinique
Mauritania
Mauritius
Mayotte
Mexico
Micronesia, Federated States of
Moldova, Republic of
Monaco
Mongolia
Montenegro
Montserrat
Morocco
Mozambique
Myanmar
Namibia
Nauru
Nepal
Netherlands
Netherlands Antilles
New Caledonia
New Zealand
Nicaragua
Niger
Nigeria
Niue
Norfolk Island
Northern Mariana Islands
Norway
Oman
Pakistan
Palau
Palestinian Territory, Occupied
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Pitcairn
Poland
Portugal
Puerto Rico
Qatar
Reunion
Romania
Russian Federation
Rwanda
Saint Kitts and Nevis
Saint Lucia
Saint Vincent and the Grenadines
Samoa
San Marino
Sao Tome and Principe
Saudi Arabia
Senegal
Serbia
Seychelles
Sierra Leone
Singapore
Slovakia
Slovenia
Solomon Islands
Somalia
South Africa
South Georgia and the South Sandwich Islands
Spain
Sri Lanka
St. Helena
St. Pierre and Miquelon
Sudan
Suriname
Svalbard and Jan Mayen Islands
Swaziland
Sweden
Switzerland
Syrian Arab Republic
Taiwan
Tajikistan
Tanzania, United Republic of
Thailand
Togo
Tokelau
Tonga
Trinidad and Tobago
Tunisia
Türkiye
Turkmenistan
Turks and Caicos Islands
Tuvalu
Uganda
Ukraine
United Arab Emirates
United Kingdom
United States
United States Minor Outlying Islands
United States Virgin Islands
Uruguay
Uzbekistan
Vanuatu
Vatican City
Venezuela
Vietnam
Virgin Islands (British)
Wallis and Futuna Islands
Western Sahara
Yemen
Zambia
Zimbabwe









Join us online

	









	









	









	









	


























	

Legal Information










	


[image: Cambridge University Press]






	Rights & Permissions
	Copyright
	Privacy Notice
	Terms of use
	Cookies Policy
	
© Cambridge University Press 2024

	Back to top













	
© Cambridge University Press 2024

	Back to top












































Cancel

Confirm





×





















Save article to Kindle






To save this article to your Kindle, first ensure coreplatform@cambridge.org is added to your Approved Personal Document E-mail List under your Personal Document Settings on the Manage Your Content and Devices page of your Amazon account. Then enter the ‘name’ part of your Kindle email address below.
Find out more about saving to your Kindle.



Note you can select to save to either the @free.kindle.com or @kindle.com variations. ‘@free.kindle.com’ emails are free but can only be saved to your device when it is connected to wi-fi. ‘@kindle.com’ emails can be delivered even when you are not connected to wi-fi, but note that service fees apply.



Find out more about the Kindle Personal Document Service.








Maternal depression, antidepressant use in pregnancy and Apgar
scores in infants








	Volume 202, Issue 5
	
Hans M⊘rch Jensen (a1), Randi Gr⊘n (a2), Øjvind Lidegaard (a3), Lars Henning Pedersen (a4), Per Kragh Andersen (a2) and Lars Vedel Kessing (a5)

	DOI: https://doi.org/10.1192/bjp.bp.112.115931





 








Your Kindle email address




Please provide your Kindle email.



@free.kindle.com
@kindle.com (service fees apply)









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Dropbox







To save this article to your Dropbox account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Dropbox account.
Find out more about saving content to Dropbox.

 





Maternal depression, antidepressant use in pregnancy and Apgar
scores in infants








	Volume 202, Issue 5
	
Hans M⊘rch Jensen (a1), Randi Gr⊘n (a2), Øjvind Lidegaard (a3), Lars Henning Pedersen (a4), Per Kragh Andersen (a2) and Lars Vedel Kessing (a5)

	DOI: https://doi.org/10.1192/bjp.bp.112.115931





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×




Save article to Google Drive







To save this article to your Google Drive account, please select one or more formats and confirm that you agree to abide by our usage policies. If this is the first time you used this feature, you will be asked to authorise Cambridge Core to connect with your Google Drive account.
Find out more about saving content to Google Drive.

 





Maternal depression, antidepressant use in pregnancy and Apgar
scores in infants








	Volume 202, Issue 5
	
Hans M⊘rch Jensen (a1), Randi Gr⊘n (a2), Øjvind Lidegaard (a3), Lars Henning Pedersen (a4), Per Kragh Andersen (a2) and Lars Vedel Kessing (a5)

	DOI: https://doi.org/10.1192/bjp.bp.112.115931





 









Available formats

 PDF

Please select a format to save.

 







By using this service, you agree that you will only keep content for personal use, and will not openly distribute them via Dropbox, Google Drive or other file sharing services
Please confirm that you accept the terms of use.















Cancel




Save














×



×



Reply to:

Submit a response













Title *

Please enter a title for your response.







Contents *


Contents help










Close Contents help









 



- No HTML tags allowed
- Web page URLs will display as text only
- Lines and paragraphs break automatically
- Attachments, images or tables are not permitted




Please enter your response.









Your details









First name *

Please enter your first name.




Last name *

Please enter your last name.




Email *


Email help










Close Email help









 



Your email address will be used in order to notify you when your comment has been reviewed by the moderator and in case the author(s) of the article or the moderator need to contact you directly.




Please enter a valid email address.






Occupation

Please enter your occupation.




Affiliation

Please enter any affiliation.















You have entered the maximum number of contributors






Conflicting interests








Do you have any conflicting interests? *

Conflicting interests help











Close Conflicting interests help









 



Please list any fees and grants from, employment by, consultancy for, shared ownership in or any close relationship with, at any time over the preceding 36 months, any organisation whose interests may be affected by the publication of the response. Please also list any non-financial associations or interests (personal, professional, political, institutional, religious or other) that a reasonable reader would want to know about in relation to the submitted work. This pertains to all the authors of the piece, their spouses or partners.





 Yes


 No




More information *

Please enter details of the conflict of interest or select 'No'.









  Please tick the box to confirm you agree to our Terms of use. *


Please accept terms of use.









  Please tick the box to confirm you agree that your name, comment and conflicts of interest (if accepted) will be visible on the website and your comment may be printed in the journal at the Editor’s discretion. *


Please confirm you agree that your details will be displayed.


















