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The aim of this study was to determine neonatal outcomes among women who had depressive and anxiety
disorders during the second trimester of pregnancy in a population-based sample. Participants were 1,465
women and their neonates born at two obstetric clinics in Sweden. The inclusion period for the women was
October 2, 2000–October 1, 2001. The Primary Care Evaluation of Mental Disorders (PRIME-MD) classification
system was used to evaluate mental disorders in the second trimester of pregnancy. For assessment of
demographic characteristics, birth statistics, and birth-related complications, the medical records of the included
women and their offspring were reviewed after delivery. The study results revealed no differences in neonatal
outcome between women with antenatal depressive disorders and/or anxiety disorders and healthy subjects. The
authors conclude that neonatal outcome did not deteriorate despite the women’s impaired mental health during
pregnancy.

anxiety; depression; pregnancy

Abbreviations: CI, confidence interval; CES-D [Scale], Center for Epidemiologic Studies Depression [Scale]; DSM-IV, Diagnostic 
and Statistical Manual of Mental Disorders, Fourth Edition; OR, odds ratio; PRIME-MD, Primary Care Evaluation of Mental 
Disorders.

Prior studies have indicated that depression and anxiety
during pregnancy affect neonatal outcome. In particular,
attention has focused on the increased risks of spontaneous
preterm delivery, low birth weight, operative delivery
(cesarean section and instrumental vaginal delivery), and
admission to a neonatal intensive care unit among offspring
of women with antenatal depression (1–3). Not only does
depression tend to shorten pregnancy but major life events, if
they are perceived as stressful, tend to shorten it as well (4,
5). Antenatal stress has been suggested to cause preterm
delivery through activation of the placental-maternal pitu-
itary-adrenal axis (6). This hypothesis is further supported
by a relation between preterm birth and elevated levels of
corticotropin-releasing hormone in maternal plasma and in
placenta (6–8). On the other hand, a number of Scandinavian

studies have reported that maternal psychological distress
does not seem to influence fetal growth (9, 10).

Although a number of studies have indicated a relation
between maternal antenatal depression and/or anxiety and
neonatal outcome, few population-based studies have inves-
tigated the issue. Most previous studies have been performed
with small samples, mainly in specific risk groups such as
teenage mothers, women of low socioeconomic status, and
women of certain ethnic groups (1, 11, 12). In addition, there
has been a deficit of studies on antenatal depression and/or
anxiety using diagnostic criteria adhering to the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition
(DSM-IV) (13). The aim of this study was to investigate
neonatal outcome in an unselected population-based sample
of pregnant women diagnosed with antenatal depressive and/
or anxiety disorders in comparison with healthy mothers. In
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the light of previous study results, the main hypothesis was
that there would be associations between antenatal depres-
sion and/or anxiety and adverse neonatal outcome in terms
of spontaneous preterm delivery and/or small-for-gesta-
tional-age birth.

MATERIALS AND METHODS

Study population

All women undergoing routine second-trimester ultra-
sound screening at Umeå University Hospital and at
Sunderby Central Hospital were approached for study partic-
ipation. The study period lasted 1 year, from October 2,
2000, to October 1, 2001. In Sweden, all pregnant women
are invited to undergo ultrasound examination at 16–18
weeks of gestation for estimation of the date of childbirth.
No other methods are used to assess duration of gestation in
spontaneous pregnancies. Approximately 97 percent of
pregnant Swedish women participate (14). During the study
period, Umeå University Hospital served a population of
134,428 people, of whom 27,063 were women of reproduc-
tive age. The corresponding figures for Sunderby Central
Hospital were 115,600 and 19,277, respectively. Most
important, there were no other available ultrasound
screening facilities or delivery departments in these two
cities.

Exclusion criteria for the original study were 1) detection
of a malformation or missed spontaneous abortion at the
ultrasound examination, 2) inability to read and understand
the questionnaire because of language difficulties, and 3) not
providing informed consent. Furthermore, in the present
study, only singletons, livebirths, and subjects with complete
medical records regarding the newborns were included. Use
of psychoactive medication during pregnancy was not an
exclusion criterion.

Psychiatric diagnosis

Psychiatric disorders were diagnosed using the Primary
Care Evaluation of Mental Disorders (PRIME-MD) classifi-
cation system (15). The PRIME-MD system conforms to
DSM-IV criteria and has been validated for use in primary
care settings. Agreement between PRIME-MD diagnoses
and those of independent mental health professionals is
excellent, with a sensitivity of 83 percent, a specificity of 88
percent, a positive predictive value of 80 percent, and an
overall accuracy of 88 percent (15). Given its utility and ease
of use, we considered PRIME-MD to be a suitable tool for
assessing the prevalence of psychiatric disorders in an
obstetric outpatient setting. The PRIME-MD system, which
is fully described elsewhere (15), consists of two compo-
nents: a one-page patient questionnaire and a 12-page clini-
cian evaluation guide, which is a structured interview for the
clinician to follow when evaluating responses on the patient
questionnaire. The original clinician evaluation guide
contained modules for mood, anxiety, and eating disorders,
alcohol abuse, social phobia, and obsessive-compulsive
disorder. Clinicians administer only those modules that are
indicated by the patient on the patient questionnaire.

The PRIME-MD system evaluates the presence of 20
possible mental disorders; this study focused on 13 diag-
noses of interest. Among these 13 diagnoses, eight corre-
spond to the specific requirements of the DSM-IV (major
depressive disorder, dysthymia, partial remission of major
depressive disorder, generalized anxiety disorder, panic
disorder, obsessive-compulsive disorder, social phobia, and
bulimia nervosa). An additional four diagnoses are consid-
ered to be “subthreshold” diagnoses, such as minor depres-
sive disorder, anxiety not otherwise specified, eating
disorder not otherwise specified, and binge eating disorder.
Subthreshold diagnoses have fewer symptoms than are
required for a specific DSM-IV diagnosis but were included
because they are associated with considerable impairment in
function (16). Finally, a rule-out diagnosis of bipolar
disorder was included. A modified form of the PRIME-MD
patient questionnaire was used for this study. It contained 25
questions evaluating somatoform disorder, mood disorders,
anxiety disorders (including social phobia and obsessive-
compulsive disorder), and eating disorders. Somatoform
disorders, alcohol abuse, and rule-out diagnoses of mood
disorder and/or anxiety due to physical disorder, medication
use, or drug use were not assessed.

Study design

The women completed the PRIME-MD patient question-
naire before attending the ultrasound examination. Along
with the patient questionnaire, they were asked to provide
their name, date of birth, and telephone number and an
informed consent statement allowing for a telephone inter-
view. If any key question indicated a mental disorder, the
woman was considered screen-positive, and a telephone
interview was conducted within 1–2 weeks after the ultra-
sound examination, using a computerized version of the
clinician evaluation guide. Women who received a PRIME-
MD diagnosis and also were asking for help and/or had
thoughts about committing suicide were immediately
referred to a psychiatric specialist. One research nurse and
four obstetricians performed the telephone interviews.

Three months after delivery, the medical records of the
women and their offspring were thoroughly reviewed. Only
cases with complete medical records, livebirths, and
singleton pregnancies were included in the study. The reason
for the inclusion of only singletons was that infants from
multiple births are well known to be at greater risk of
preterm birth and deteriorated fetal growth (17).

The main results are fully described elsewhere (18). A
total of 2,263 women were examined by ultrasound
screening during the inclusion period. After exclusions due
to refusal to participate (10 women), language difficulties
(82 women), excess numbers of patients (362 women), and
other factors (14 women), 1,795 women received the
PRIME-MD patient questionnaire. Sixty-four women did
not answer the questionnaire, and 105 did not sign the
informed consent form. A further 22 women were excluded
because of missed spontaneous abortion or malformation,
and 49 could not be reached within the stipulated 14 days.
Complete medical records regarding the newborns were
retrieved for 1,492 subjects. These 1,492 women delivered
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1,513 children. Six children were excluded because of still-
birth, and 42 twins were removed from the analyses, leaving
a total of 1,465 children.

From the medical records of the mothers, data on age,
parity, body mass index in the first trimester, marital status,
socioeconomic status, smoking and tobacco use, alcohol
consumption, and the prevalence of chronic disease were
extracted. Data on birth length, birth weight, pH of and base
deficit in umbilical artery blood, Apgar score at 1 and 5
minutes, neonatal intensive care, and the most common pedi-
atric diagnoses were recorded from the pediatric medical
charts. The diagnoses recorded for the study were overall
preterm birth, spontaneous preterm birth, small-for-gesta-
tional-age birth, respiratory distress, asphyxia, and malfor-
mation. Pediatricians examined and diagnosed the newborns
during the hospital stay postpartum.

The study was approved by the Ethics Committee of Umeå
University, Umeå, Sweden.

Statistical analyses

A comparison regarding overall preterm delivery was
made between the study population of 1,465 women and the
755 women who were not included in the study group. The
latter group consisted of nonresponders (n = 179) and the
576 women who did not meet the criteria for inclusion in the
study after removal of twins (n = 12) and stillbirths (n = 4).
Frequencies were compared between groups by means of the
chi-squared test.

The study was designed to detect an increase in the rate of
overall premature births from 6 percent to 12 percent in
women with depressive and/or anxiety disorders compared
with controls (α = 0.05, β = 0.20). Bivariate logistic regres-
sion analysis was used to compute odds ratios for neonatal
outcome in terms of birth weight, small-for-gestational-age
birth, overall preterm birth, and spontaneous preterm birth.
Adjusted odds ratios for all variables regarding neonatal
outcome were computed using a multiple logistic regression
model, which included possible maternal confounding
factors and mediators, selected according to prior studies (1).

Maternal confounders and mediators were defined as
follows: maternal age as completed years of age at the time
of the psychiatric investigation; parity as primiparity or
parity of one or more; marital status as being married to/
cohabiting with the father of the child or single parenting;
and socioeconomic status as professional employee or
laborer, according to Swedish socioeconomic indices.
Smoking status was recorded at the first antenatal care visit
and was categorized into nonsmoking (not daily smoking),
smoking of 1–9 cigarettes per day, and smoking of 10 or
more cigarettes per day. Likewise, oral use of finely ground
tobacco was categorized into nonuse and use. First-trimester
body mass index (weight (kg)/height (m)2) was categorized
according to the recommendation of the World Health Orga-
nization: underweight (body mass index <18.5), normal
(body mass index 18.5–24.9), overweight (body mass index
25.0–29.9), and obese (body mass index ≥30). Chronic
diseases were considered prevalent when a history of heart
disease, diabetes mellitus, hypertension, or renal disease was
recorded at the first antenatal visit.

Neonatal variables were categorized accordingly. Birth
weight was categorized into <2,500 g, 2,500–3,999 g, and
≥4,000 g. The values of umbilical artery blood pH below 7.2
and/or base deficit lower than –12 mmol/liter were used as
biochemical markers for acidosis. Apgar scores below 4
points 1 and/or 5 minutes after birth were regarded as indi-
cating established asphyxia in the analyses. Preterm births
were divided into two groups because the overall rate of
preterm delivery is partly medically determined, as in cases
with severe complications that threaten the fetus and/or
mother. In this study, the traditional cutoff point of less than
37 weeks of completed gestation was used as the definition
of preterm delivery. Gestational age was estimated
according to the result of the second-trimester ultrasound
screening. No other methods were used in spontaneous preg-
nancies. Gestational age in pregnancies resulting from in
vitro fertilization was estimated according to the day of
embryo transfer. Spontaneous preterm birth was defined as
rupture of membranes and/or premature labor before 37
completed weeks of gestation. The division into separate
groups was supported by results from prior studies
suggesting that preterm birth comprises etiologically distinct
categories (19, 20).

Small-for-gestational-age birth was defined as birth
weight below the 2.5th percentile for expected weight
according to gestational age. In Sweden, in 2001, the mean
birth weight was 3,629 g for boys and 3,505 g for girls.

All statistical analyses were performed using SPSS for
Windows, version 10.0 (SPSS, Inc., Chicago, Illinois). A
two-sided p value less than 0.05 was considered significant.

RESULTS

Study population

A total of 1,465 women were included, 204 (13.9 percent)
with a PRIME-MD diagnosis and 1,261 (86.1 percent)
without any diagnosis. Depressive disorders were present in
170 cases (11.6 percent) and thus were the most common.
Major depressive disorder was present in 46 women (3.1
percent), and 104 women (7.1 percent) had minor depres-
sion. Anxiety disorders were present in 86 women (5.9
percent); anxiety not otherwise specified was the most
common, found in 60 cases (4.1 percent). Obsessive-
compulsive disorder was diagnosed in 16 women (1.1
percent), social phobia in six (0.4 percent), and eating disor-
ders in three (0.2 percent).

Eleven (5.4 percent) of the 204 women with a PRIME-MD
diagnosis received some sort of treatment for their psychi-
atric condition. Only one of them was using antidepressant
medication at the time of the second-trimester ultrasound
screening. One additional woman was prescribed antidepres-
sant medication later in pregnancy. In both of these cases, the
drug taken was a selective serotonin reuptake inhibitor.
None of the women without a PRIME-MD diagnosis were
noted to use psychoactive medication. Prepregnancy use of
antidepressant medication was noted in 18 women (1.2
percent). However, all women taking antidepressant medica-
tion prior to pregnancy had withdrawn from it prior to the
first midwife visit.
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Neonatal outcome

Comparison between the women who were not included in
the study (excluded subjects and nonresponders) and the
study population revealed no significant differences
regarding overall preterm births. The number of preterm
births was 26 (4.3 percent) among women not included in the
study group and 76 (5.2 percent) in the study population (p =
0.44). Among women not included, data were missing for
149 subjects.

The bivariate unadjusted analysis revealed no significant
associations between any antenatal PRIME-MD diagnosis
and deteriorated neonatal outcome (birth weight <2,500 g:
odds ratio (OR) = 1.41 (95 percent confidence interval (CI):
0.58, 3.49); birth weight ≥4,000 g: OR = 1.32 (95 percent CI:
0.94, 1.88); small-for-gestational-age birth: OR = 0.68 (95
percent CI: 0.16, 2.97); overall preterm birth: OR = 1.05 (95
percent CI: 0.54, 2.02); spontaneous preterm birth: OR =
0.83 (95 percent CI: 0.32, 2.14)). A borderline-significant
bivariate association between antenatal depressive disorder
and increased birth weight was revealed (birth weight
<2,500 g: OR = 1.20 (95 percent CI: 0.41, 3.48); birth weight
≥4,000 g: OR = 1.45 (95 percent CI: 1.00, 2.10); small-for-
gestational-age birth: OR = 0.01 (95 percent CI not calcu-
lated); overall preterm birth: OR = 1.32 (95 percent CI: 0.68,
2.56); spontaneous preterm birth: OR = 1.04 (95 percent CI:
0.40, 2.69)). Finally, no significant bivariate associations
were found between antenatal anxiety disorder and neonatal
outcome (birth weight <2,500 g: OR = 1.45 (95 percent CI:
0.34, 6.26); birth weight ≥4,000 g: OR = 1.11 (95 percent CI:
0.60, 2.05); small-for-gestational-age birth: OR = 2.23 (95
percent CI: 0.51, 9.82); overall preterm birth: OR = 0.90 (95
percent CI: 0.28, 2.96); spontaneous preterm birth: OR =
0.52 (95 percent CI: 0.07, 3.89)).

The distribution of potential maternal confounding factors
and mediators for psychiatric disorders is presented in table
1. Significant associations with a PRIME-MD diagnosis
were observed for not being married or cohabiting, low
socioeconomic status, smoking 10 or more cigarettes daily,
or having a body mass index of 30 or more. The relations of
neonatal outcome to any PRIME-MD diagnosis, any depres-
sive disorder, and any anxiety disorder are shown in tables 2,
3, and 4, respectively. There were no significant differences
in any of the studied variables between the newborns of
women with a depressive and/or anxiety disorder and the
newborns of women without a diagnosis (table 2). Newborns
of women with exclusively depressive disorders (major
depressive disorder, dysthymia, partial remission of major
depressive disorder, minor depressive disorder, and bipolar
disorder) did not differ significantly from newborns of
women without a diagnosis (table 3). As table 4 shows, there
were no significant differences between the newborns of
healthy women and the newborns of women with anxiety
disorders (anxiety not otherwise specified, generalized
anxiety, panic disorder, obsessive-compulsive disorder, and
social phobia).

DISCUSSION

The findings of the present study suggest that neonatal
outcome does not deteriorate because of maternal antenatal
depressive and/or anxiety disorders. Although our results
contradict the findings of previous studies (1–3), the present
study is unique in being based on an unselected population-
based sample of women and using modern DSM-IV criteria
for psychiatric diagnosis.

Orr et al. (1) found a significant relation between sponta-
neous preterm delivery and reported depressive symptoms.
A major reason for the divergent results might be that both
aims and diagnostic instruments differed between studies,
since Orr et al. used the Center for Epidemiologic Studies
Depression (CES-D) Scale for assessment of depressive
symptoms, not depression as a clinical diagnosis. In their
study, 117 (8.4 percent) of the women had a CES-D score in
the upper 10th percentile. The prevalence of depressive
disorders diagnosed according to PRIME-MD in our study
was 11.6 percent, and major depression was present in 46
women (3.1 percent). Besides the use of different methods,
another possible reason for the diverse results might be that
the populations were different and that the risk of premature
birth differs considerably between continents. Premature
birth per se is about twice as common in the United States as
in Sweden (21, 22), with point prevalences of 12.0 percent
and 5.7 percent, respectively. Our data on premature birth
correspond well with the reported number of premature
births in Sweden, in its entirety. The population in the study
by Orr et al. (1) consisted of African-American women, who
are already known to be at greater risk of preterm delivery
than White women (23, 24). One explanation offered is that
US Black women are chronically exposed to specific stres-
sors that adversely affect pregnancy outcome and that race is
a marker for that stress but not in itself a risk factor for
preterm delivery (23).

Kelly et al. (25) found independent associations between
maternal psychiatric and substance abuse diagnoses and low
birth weight and preterm delivery in an ethnically heteroge-
neous population in California. Psychiatric and substance
use diagnoses were retrospectively determined by means of
International Classification of Diseases, Ninth Revision,
Clinical Modification, diagnostic codes recorded on the
maternal hospital discharge summary. In women with a
psychiatric diagnosis, the adjusted odds ratio for low birth
weight (<2,500 g) was 2.0 (95 percent CI: 1.7, 2.3). For
preterm delivery, the adjusted odds ratio was 1.6 (95 percent
CI: 1.4, 1.9). However, one of the study limitations noted by
those authors was the possibility that unmeasured
confounders, such as maternal smoking, could have biased
the risk estimates.

Two studies on a large Danish population found no rela-
tion between elevated distress scores and fetal growth retar-
dation (9) but revealed a moderate relation between elevated
distress scores and preterm delivery (26). Women who expe-
rienced one or more highly stressful life events during preg-
nancy had an odds ratio of 1.76 for preterm delivery (95
percent CI: 1.15, 2.71). Again, however, these two studies
assessed depression and anxiety not as clinical diagnoses but
rather as scores for distress symptoms.
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Hoffman and Hatch (3) pointed out a possible association
between prenatal depressive symptoms at 28 weeks of gesta-
tion and deteriorated fetal growth in 222 women of lower
social class, raising questions as to whether being of a lower

social class is a vulnerability factor per se. In their study,
CES-D scores were used for assessment of depressive symp-
toms in 666 women. They did not find any associations
between depressive scores and adverse neonatal outcomes in

TABLE 1.   Assocation of selected demographic, behavioral, and medical characteristics with a PRIME-
MD† diagnosis during the second trimester of pregnancy, Umeå University Hospital and Sunderby Central 
Hospital, Sweden, January 2000–January 2001

* p < 0.05; ** p < 0.01.
† PRIME-MD, Primary Care Evaluation of Mental Disorders.
‡ Data on the body mass index variable were missing for 93 (6.3%) women. For the variables marital status,

socioeconomic status, smoking, tobacco use (other than cigarette smoking), alcohol consumption, and chronic
disease, the prevalence of missing data was 0.1–1.0%.

§ Referent.
¶ Not calculated.
# Weight (kg)/height (m)2.

Variable

PRIME-MD 
diagnosis (exposed)

(n = 204)‡

No PRIME-MD 
diagnosis (unexposed)

(n = 1,261)‡ Odds ratio
95% 

confidence 
interval

No. % No. %

Age (years)

≤19 5 2.5 22 1.7 1.08 0.37, 3.15

20–29 90 44.1 606 48.1 1.00§

30–39 106 52.0 616 48.9 1.21 0.86, 1.71

≥40 3 1.5 17 1.3 1.54 0.43, 5.53

Marital status**

Married or cohabiting 186 91.2 1,221 97.4 1.00§

Not married or cohabiting 18 8.8 33 2.6 2.74 1.38, 5.43

Socioeconomic status*

Professional employee 60 29.4 504 40.4 1.00§

Laborer 144 70.6 743 59.6 1.51 1.06, 2.16

Smoking*

Nonsmoker 178 87.7 1,174 93.9 1.00§

Cigarette smoker (cigarettes/day)

1–9 15 7.4 55 4.4 1.50 0.80, 2.83

≥10 10 4.9 21 1.7 2.53 1.13, 5.70

Use of tobacco other than cigarettes

Nonuser 191 94.1 1,177 94.2 1.00§

Tobacco user 12 5.9 73 5.8 1.09 0.57, 2.08

Parity

1 76 37.3 561 44.5 1.00§

≥1 128 62.7 699 55.5 1.27 0.90, 1.80

Alcohol consumption

Rarely or never drank alcohol 203 99.5 1,248 99.9 1.00§

Drank alcohol 1 0.5 1 0.1 0.01 —¶

Chronic disease

No 198 97.1 1,229 97.9 1.00§

Yes 6 2.9 27 2.1 1.08 0.40, 2.96

First-trimester body mass index*,#

<18.5 4 2.1 21 1.8 1.13 0.36, 3.47

18.5–24.9 106 54.9 728 61.7 1.00§

25.0–29.9 51 26.4 323 27.4 1.04 0.72, 1.50

≥30.0 32 16.6 108 9.2 1.70 1.07, 2.70
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TABLE 2.   Neonatal outcome according to the prevalence of antenatal PRIME-MD* diagnosis, Umeå 
University Hospital and Sunderby Central Hospital, Sweden, January 2000–January 2001

* PRIME-MD, Primary Care Evaluation of Mental Disorders.
† Data on the base deficit variable were missing for 268 newborns (18.3%), and data on the pH variable were

missing for 238 newborns (16.2%). For the variables birth weight, neonatal intensive care, and Apgar score at 1
and 5 minutes, the prevalence of missing data was 0.1–0.4%.

‡ Odds ratios were adjusted for age, marital status, socioeconomic status, smoking habits, and body mass
index.

§ Referent.
¶ Not calculated.

Variable

PRIME-MD 
diagnosis (exposed)

(n = 204)†

No PRIME-MD 
diagnosis (unexposed)

(n = 1,261)†
Adjusted 

odds ratio‡

95% 
confidence 

interval
No. % No. %

Birth weight (g)

<2,500 6 2.9 28 2.2 1.47 0.58, 3.70

2,500–3,999 147 72.1 974 77.5 1.00§

≥4,000 51 25.0 255 20.3 1.26 0.86, 1.84

Umbilical artery pH

≥7.2 139 81.8 883 83.5 1.00§

<7.2 31 18.2 174 16.5 1.17 0.75, 1.83

Umbilical artery base deficit (mmol/liter)

≥–12 165 99.4 1,012 98.2 1.00§

<–12 1 0.6 19 1.8 0.42 0.05, 3.19

Apgar score at 1 minute

≥4 201 98.5 1,240 98.8 1.00§

<4 3 1.5 15 1.2 1.51 0.43, 5.30

Apgar score at 5 minutes

≥4 204 100 1,251 99.7 1.00§

<4 0 4 0.3 0.04 —¶

Neonatal intensive care

No 184 90.2 1,113 88.3 1.00§

Yes 20 9.8 147 11.7 0.84 0.50, 1.42

Overall premature birth

No 193 94.6 1,196 94.8 1.00§

Yes 11 5.4 65 5.2 0.96 0.47, 1.92

Spontaneous premature birth

No 199 97.5 1,224 97.1 1.00§

Yes 5 2.5 37 2.9 0.74 0.26, 2.12

Small-for-gestational-age birth

No 202 99.0 1,243 98.6 1.00§

Yes 2 1.0 18 1.4 0.52 0.11, 2.41

Respiratory distress

No 199 97.5 1,225 97.1 1.00§

Yes 5 2.5 36 2.9 0.98 0.37, 2.60

Asphyxia

No 201 98.5 1,251 99.2 1.00§

Yes 3 1.5 10 0.8 2.14 0.58, 7.96

Malformation

No 203 99.5 1,238 98.2 1.00§

Yes 1 0.5 23 1.8 0.25 0.03, 1.93
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TABLE 3.   Neonatal outcome according to the prevalence of antenatal mood disorder, Umeå University 
Hospital and Sunderby Central Hospital, Sweden, January 2000–January 2001

* Data on the base deficit variable were missing for 256 newborns (18.0%), and data on the pH variable were
missing for 226 newborns (15.9%). For the variables birth weight, neonatal intensive care, and Apgar score at 1
and 5 minutes, the prevalence of missing data was 0.1–0.4%.

† Odds ratios were adjusted for age, marital status, socioeconomic status, smoking habits, and body mass
index.

‡ Referent.
§ Not calculated.

Variable

Antenatal mood 
disorder (exposed)

(n = 164)*

No antenatal mood 
disorder (unexposed)

(n = 1,261)*
Adjusted 

odds ratio†

95% 
confidence 

interval
No. % No. %

Birth weight (g)

<2,500 4 2.4 28 2.2 1.19 0.40, 3.56

2,500–3,999 116 70.7 974 77.5 1.00‡

≥4,000 44 26.8 255 20.3 1.37 0.91, 2.06

Umbilical artery pH

≥7.2 115 81.0 883 83.5 1.00‡

<7.2 27 19.0 174 16.5 1.23 0.76, 1.99

Umbilical artery base deficit (mmol/liter)

≥–12 138 100 1,012 98.2 1.00‡

<–12 0 19 1.8 0.01 —§

Apgar score at 1 minute

≥4 162 98.8 1,240 98.8 1.00‡

<4 2 1.2 15 1.2 1.30 0.29, 5.76

Apgar score at 5 minutes

≥4 164 100 1,251 99.7 1.00‡

<4 0 4 0.3 0.05 —§

Neonatal intensive care

No 147 89.6 1,113 88.3 1.00‡

Yes 17 10.4 147 11.7 0.90 0.51, 1.58

Overall premature birth

No 153 93.3 1,196 94.8 1.00‡

Yes 11 6.7 65 5.2 1.19 0.59, 2.40

Spontaneous premature birth

No 159 97.0 1,224 97.1 1.00‡

Yes 5 3.0 37 2.9 0.93 0.32, 2.67

Small-for-gestational-age birth

No 164 100 1,243 98.6 1.00‡

Yes 0 18 1.4 0.01 —§

Respiratory distress

No 160 97.6 1,225 97.1 1.00‡

Yes 4 2.4 36 2.9 0.95 0.32, 2.78

Asphyxia

No 162 98.8 1,251 99.2 1.00‡

Yes 2 1.2 10 0.8 1.88 0.40, 8.76

Malformation

No 163 99.4 1,238 98.2 1.00‡

Yes 1 0.6 23 1.8 0.33 0.04, 2.53

D
ow

nloaded from
 https://academ

ic.oup.com
/aje/article/159/9/872/167752 by U

.S. D
epartm

ent of Justice user on 16 August 2022



Neonatal Outcome after Antenatal Depression and Anxiety   879

 Am J Epidemiol   2004;159:872–881

TABLE 4.   Neonatal outcome according to the prevalence of antenatal anxiety disorder, Umeå University 
Hospital and Sunderby Central Hospital, Sweden, January 2000–January 2001

* Data on the base deficit variable were missing for 243 newborns (18.3%), and data on the pH variable were
missing for 217 newborns (16.4%). For the variables birth weight, neonatal intensive care, and Apgar score at 1
and 5 minutes, the prevalence of missing data was 0.1–0.5%.

† Odds ratios were adjusted for age, marital status, socioeconomic status, smoking habits, and body mass
index.

‡ Referent.
§ Not calculated.

Variable

Antenatal anxiety 
disorder (exposed)

(n = 64)*

No antenatal anxiety 
disorder (unexposed)

(n = 1,261)*
Adjusted 

odds ratio†

95% 
confidence 

interval
No. % No. %

Birth weight (g)

<2,500 2 3.1 28 2.2 1.66 0.36, 7.75

2,500–3,999 48 75.0 974 77.5 1.00‡

≥4,000 14 21.9 255 20.3 1.17 0.60, 2.27

Umbilical artery pH

≥7.2 43 84.3 883 83.5 1.00‡

<7.2 8 15.7 174 16.5 1.02 0.45, 2.28

Umbilical artery base deficit (mmol/liter)

≥–12 50 98.0 1,012 98.2 1.00‡

<–12 1 2.0 19 1.8 1.24 0.15, 10.25

Apgar score at 1 minute

≥4 62 96.9 1,240 98.8 1.00‡

<4 2 3.1 15 1.2 3.82 0.82, 17.82

Apgar score at 5 minutes

≥4 64 100 1,251 99.7 1.00‡

<4 0 4 0.3 0.06 —§

Neonatal intensive care

No 58 90.6 1,113 88.3 1.00‡

Yes 6 9.4 147 11.7 0.80 0.32, 1.99

Overall premature birth

No 61 95.3 1,196 94.8 1.00‡

Yes 3 4.7 65 5.2 1.02 0.30, 3.45

Spontaneous premature birth

No 63 98.4 1,224 97.1 1.00‡

Yes 1 1.6 37 2.9 0.61 0.08, 4.61

Small-for-gestational-age birth

No 62 96.9 1,243 98.6 1.00‡

Yes 2 3.1 18 1.4 1.32 0.26, 6.66

Respiratory distress

No 64 100 1,225 97.1 1.00‡

Yes 0 36 2.9 0.01 —§

Asphyxia

No 63 98.4 1,251 99.2 1.00‡

Yes 1 1.6 10 0.8 2.33 0.28, 19.27

Malformation

No 64 100 1,238 98.2 1.00‡

Yes 0 23 1.8 0.01 —§
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other potentially high-risk subgroups, such as smokers,
women with a history of adverse neonatal/obstetric
outcomes, and women with social vulnerabilities.

In line with our study results, Perkin et al. (27) did not find
maternal anxiety and depression to be associated with
obstetric complications such as preterm delivery, labor
induction, labor acceleration, analgesia during the first stage
of labor, and nonspontaneous delivery (all types of delivery
other than spontaneous vaginal delivery) in a population of
White women.

In our study, we found no association between depressive
and/or anxiety disorders and preterm delivery or small-for-
gestational-age birth. Because prevalence rates for preterm
delivery are comparatively low in Sweden, our study only
had enough statistical power to detect at least a doubling of
the rate. However, given the fact that the rate of spontaneous
preterm delivery was actually lower among women with any
PRIME-MD diagnosis than among healthy subjects, it is
unlikely that a larger sample size would have yielded
different results. Nevertheless, it must be emphasized that
our results might not be generalizable to other populations,
particularly those with higher rates of preterm birth. Further-
more, in the unadjusted analysis, a borderline-significant
association between antenatal depression and a birth weight
of 4,000 g or more was evident. This association was lost in
the multivariate analysis, probably because of the adjustment
for maternal body mass index. Adjustment was also made for
smoking, which is known to deteriorate fetal growth. A
reasonable explanation for the absent associations between
depressive disorders and deteriorated birth weight in the
adjusted analyses might be that obesity and smoking have
opposite effects on fetal growth. Although this was not
assessable within the study design, this suggestion implies
that the diagnosis of intrauterine growth restriction, particu-
larly among obese depressed subjects, might be beyond our
screening interventions, since a number of growth-restricted
fetuses would be found within the normal range for fetal
growth.

Given these limitations to the interpretation of our results,
our study indicates that in otherwise healthy populations
with well-established antenatal care, depressive and/or
anxiety disorders per se appear not to affect the risk of
preterm birth, low birth weight, and/or small-for-gestational-
age birth. Apart from the assessment of clinical diagnoses
and the population-based sample, yet another strength of our
study was that second-trimester ultrasound screening was
used for estimation of gestational length, leaving no doubt as
to whether or not gestational age was correct (14).

A striking finding in prior studies is that use of psycho-
pharmacologic medication often remains unclear. In our
study, only two women were noted to use antidepressant
medications during pregnancy. Although these figures might
be due to the unwillingness of women to inform their
midwife or obstetrician of the use of such drugs, the low
frequency of psychoactive medication use could also be
explained by cultural traditions, implying that women in
Sweden and their physicians try, as far as possible, to avoid
using medication during pregnancy and lactation. The matter
of medication use might be of interest, since prior research
has found associations between antidepressant therapy, a

shorter duration of gestation, and lower birth weight (28,
29). Unfortunately, these studies investigated gestational age
as a continuous variable and not preterm delivery as an
outcome. A limitation of the present investigation is that the
assessment of psychiatric diagnoses was made at only one
time point during pregnancy, raising questions about
whether symptoms remained unchanged, were transitory, or
might have developed after the point of screening. For
example, Evans et al. (30) noted a significant increase in
depression scores between 18 and 32 weeks of pregnancy.
Accordingly, Hoffman and Hatch (3) found that, indepen-
dent of social class, depression scores were higher in the
third trimester of pregnancy than in the first and second
trimesters.

In conclusion, this study indicates that maternal antenatal
depressive disorders and/or anxiety disorders are not inde-
pendent risk factors for deteriorated neonatal outcome, such
as preterm delivery and small-for-gestational-age birth, in a
country with well-developed welfare systems. Further
research is needed to explore associations with health care
utilization during pregnancy, complications of delivery, and
psychiatric health postpartum. There is also a need for more
research on possible long-term effects of such disorders on
children’s development.
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