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Abstract 

 
Background 
 

Antenatal anxiety and depressive symptoms are highly prevalent and have 
been associated with multiple adverse maternal and perinatal outcomes. 
Currently, international guidelines recommend that these symptoms are 
mostly antenatally treated using cognitive behavioural therapy (CBT) 
because it is commonly believed that CBT during pregnancy, unlike 
antidepressants, has no adverse effects on perinatal outcomes. However, to 
date, no previous trials have been published on the effects of CBT during 
pregnancy on perinatal outcomes. 
 
Methods 
 

We performed a multi-centre, single-blind randomised controlled trial in 
pregnant women with depressive and/or anxiety symptoms/disorders who 
visited one of the participating 109 midwifery practices or nine hospitals. We 
enrolled women with at least moderate symptoms of depression (Edinburgh 
Postnatal Depression Scale; EPDS≥12) and/or anxiety (State Trait Anxiety 
Inventory; STAI>42). Participants were randomised (1:1) by computer-
generated sequence to receive either primary antenatal CBT or care as usual 
(CAU), stratified by parity, and socio-economic status. The present analyses 
assessed major perinatal outcomes on both intention-to-treat and per-
protocol. The trial was registered at Trialregister.nl, NTR2242. 
 
Results 
 

Of the 1007 women invited, 282 (28%) were randomised to receive antenatal 
CBT (n=140) or CAU (n=142) between April 1, 2011, and Sept 1, 2014. No 
substantial baseline differences were observed. Offspring of participants in 
the CBT group showed overall a slightly lower birth weight and lower 
gestational age at delivery compared to the CAU group but differences were 
not statistically significant. However, in participants with a present DSM-IV 
anxiety diagnosis (N=98), we found that the mean birth weight was over 275 
grams lower (β=-275.4, 95% CI -530.6; -20.2) and that the mean gestational 
age was approximately a week lower (β=-0.978, 95% CI -1.872; -0.084) in 
the CBT group than in the CAU group. Results of per-protocol analyses 
showed somewhat stronger associations and imputation of missing values 
did not alter the results. No differences in Apgar scores were observed. 
 
Conclusions 
 

Antenatal CBT seems to have a significant negative effect on major perinatal 
outcomes when provided as treatment of antenatal anxiety during 
pregnancy. Further research is needed to assess whether the adverse effects 
of antenatal CBT are lasting. 
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Research in context 
 
Evidence before this study 
 
We aimed to identify studies on the effects of cognitive behavioural therapy 
(CBT) during pregnancy on perinatal outcomes. We searched MEDLINE and 
NCBI up to June 30, 2015, with terms including “pregnancy”, “prenatal 
depression”, “perinatal depression”, “maternal depression”, “maternal 
depressive symptoms”, “prenatal anxiety”, “perinatal anxiety”, “maternal 
anxiety”, “maternal anxiety symptoms”,  “maternal mental health”, 
“treatment”, “intervention”, “cognitive therapy”, “cognitive behavio(u)r 
therapy”, “individual psychotherapy”, “perinatal outcomes”, “parturition”, 
“obstetric outcomes”, “birth weight”, “gestational age”, and “Apgar scores”. 
We did not limit our search by article type or language. While literature 
provides evidence for an effect of CBT in preventing postpartum depression, 
none of the studies provided evidence on perinatal effects of antenatal CBT, 
neither positive nor negative. 
 
 
Added value of this study 
 
Our study provides evidence from a randomised controlled trial of the effects 
of antenatally provided cognitive behavioural therapy on major perinatal 
outcomes. Overall, antenatal CBT had no statistically significant effect on 
perinatal outcomes. However, when provided as treatment of antenatal 
anxiety during pregnancy, CBT seems to have a significant negative effect on 
both birth weight and gestational age. 
 
 
Implications of all the available evidence 
 
Initial evidence showing an adverse effect of an intervention might not 
translate into long-term adverse effects, since a recent study demonstrated 
no effects on child development at age 7.87 While antenatal CBT seems to be 
effective in the prevention of postpartum depression, more evidence is 
needed on the effects on the offspring of specific groups of women that 
receive CBT during pregnancy. Extended and detailed follow-up is warranted 
for all groups to which CBT is provided. 
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Introduction 
 
As many as 10-20% of all pregnant women suffer from symptoms of anxiety 
and depression during pregnancy,1,2,213,214 which may adversely affect both 
maternal health and perinatal outcomes. A recent meta-analysis assessed 
thirty observational studies, which showed adverse effects of antenatal 
depression on perinatal outcomes.12 Women, suffering from antenatal 
anxiety and depression symptoms tend to take less good care of themselves 
(e.g. neglecting personal hygiene, the occurrence of sleeping problems, 
disturbed drinking and smoking habits, denying prenatal care), which may 
influence the development of the foetus.80,81 Other literature suggests that 
the prenatal effects of anxiety and depression on the child may be explained 
by the maternal stress system, i.e. overexposure to high glucocorticoid levels 
in the foetus which subsequently may hamper its growth and 
development.21,217-219 Treatment of anxiety and depression during pregnancy 
may therefore help to improve perinatal outcomes.  
 
Among adults, moderate to severe depression is usually treated using 
antidepressants.220 Nevertheless, during pregnancy women prefer 
psychotherapy,83 chiefly because the safety of medication as treatment of 
antenatal anxiety and depression cannot be warranted.79,190,221 In the general 
population, cognitive behavioural therapy (CBT) has been shown to be 
effective as treatment of both anxiety and depression.85,86 Therefore, current 
international guidelines recommend CBT as treatment during pregnancy.74-77 
However, evidence for the effectiveness of antenatal CBT on maternal 
symptoms and perinatal outcomes is sparse. Literature reports no 
randomised controlled trials (RCTs) assessing the effects of CBT on 
antenatal anxiety and only four RCTs that investigated the effects of CBT on 
depressive symptoms during pregnancy.80-82,87 Although the latter RCT 
demonstrated no effects on offspring development at the age of seven years, 
none assessed perinatal outcomes.87 
 
The aim of the present RCT was to investigate the effect of individual CBT for 
treatment of maternal anxiety and depression during pregnancy on perinatal 
outcomes, as compared to care as usual (CAU), and its mediation by 
antenatal symptoms of anxiety and depression. In the CBT arm, we expected 
higher birth weights, higher gestational age at birth, and higher Apgar 
scores, when compared to CAU. 
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Methods 
 
Study design and participants 
 
The present analyses used data from the ‘Pregnancy Outcomes after a 
Maternity Intervention for Stressful EmotionS’ (PROMISES) study. This 
multi-centre single-blind-CONSORT compliant RCT investigates the effects 
of CBT compared to CAU in pregnant women with symptoms of anxiety and 
depression on maternal symptom levels during and after pregnancy, 
perinatal outcomes and the child’s development including behavioural and 
emotional problems. A detailed description of the PROMISES trial and 
results of the intervention on maternal mental symptoms were reported 
earlier.224,237 Here we present the effects of the intervention on perinatal 
outcomes. 
 
In the Netherlands, nearly 85% of all pregnant women with a low-risk 
pregnancy typically enter primary care and are monitored by independent 
midwives.223 The remaining 15% are referred to a gynaecologist/obstetrician 
in a hospital.223 All women visiting one of the participating midwifery 
practices (n=109) and obstetrics and gynaecology departments of hospitals 
(n=9) throughout the Netherlands were invited to participate in the 
population-based prospective Pregnancy Anxiety and Depression (PAD) 
study.94 In brief, the PAD study investigated psychological, social, and 
medical factors during and after pregnancy. Women who provided written 
informed consent were screened for anxiety and depressive symptoms in 
their first trimester of pregnancy (T0), at a gestational age of 12 weeks. 
Gestational age was estimated using a transvaginal ultrasound dating scan, 
around 10 weeks of gestational age (GA). Women with at least moderate 
levels of anxiety and/or depressive symptoms and who indicated to be 
interested in a follow-up study, were invited to participate in the PROMISES 
trial. Levels of anxiety and depression were assessed using the Dutch 
versions of 6-item State Trait Anxiety Inventory (STAI) and 10-item 
Edinburgh Postnatal Depression Scale (EPDS), both validated for use during 
pregnancy.95,112 For inclusion in the trial, the following cut-off values were 
used: STAI>42 and EPDS≥12. 
 
Women fulfilling one or more of the following criteria were excluded from 
participation in the PROMISES trial: (1) High suicidal risk according to the 
suicidality subscale score on the MINI International Neuropsychiatric 
Interview 197; (2) Presently receiving psychotherapy; (3) Substantial physical 
disease or illegal substance abuse; (4) No mastery of the Dutch language; or 
(5) Having a psychiatric history of bipolar disorder, psychoses or manic 
disorder. 
Participating women were asked to fill out online questionnaires both during 
and after pregnancy. This study used data collected on the following 
occasions: screening at 12 weeks GA (T0), baseline information at 19 weeks 
GA (T1), follow-up questionnaires at 24 and 36 weeks GA (T2 and T3, 
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respectively) and 6 weeks postpartum (T4). Additionally, we derived 
perinatal data from standardised birth reports. 
 
All women gave written informed consent. The medical ethical committee of 
the University Medical Center Groningen gave ethics approval for the study. 
The PROMISES trial was registered at Trialregister.nl, NTR2242. 
 
 
Procedures 
 
For the present analyses we used data on levels of anxiety and depression 
assessed four times during pregnancy (T0-T3) using STAI and EPDS 
questionnaires.95,112 At baseline (T1) we assessed age, parity, socio-economic 
status (SES), and smoking status. The latter was reassessed at T3. Questions 
about SES were based on the Utrecht Health Project and used three 
indicators: family income and educational levels of both the pregnant 
woman and her partner. These indicators were equally weighted and 
categorised in tertiles, denoted as low SES, middle SES, and high SES.99 To 
assess the presence of an anxiety, depressive, or comorbid (anxiety and 
depression) disorder according to the DSM-VI, the anxiety and mood 
disorder section of the Structured Clinical Interview for DSM-VI Disorders 
(SCID-I) was used at baseline.204 At 6 weeks postpartum (T4), we assessed 
use of antidepressants and anxiolytics during pregnancy. 
 
 
Power calculation 
 
The present analyses included data of all 282 randomised participants. Given 
this sample size, an equal allocation rate, and based on an independent 
samples t-test (5% significance level, two-sided), we were able to detect at 
least an effect size of 0.33 or over with 80% power. We considered this effect 
size, which is approximately the midpoint of small (0.2) and moderate (0.5), 
relevant, given that previous studies among the general (patient) population 
indicated an effect size of around 0.4 or higher for anxiety and depression 
treatment.85,86 
 
 
Randomisation 
 
Eligible women were randomised immediately after baseline assessments, 
1:1 to either CBT or CAU by an independent research assistant. A computer-
generated randomisation sequence was used, stratified for parity and socio-
economic position, with randomly permuted blocks of random size. 
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CBT Intervention 
 
CBT trained, licensed psychologists throughout the Netherlands (n=31) 
delivered the intervention. All psychologists received an additional specific 
two-day training by a board certified clinical psychologist (CLHB). During 
this training all components of the intervention were explained and there 
was time for practice. CLHB developed the treatment protocol that consisted 
of 10-14 weekly individual sessions, of which 6-10 were scheduled to be 
delivered during pregnancy. The treatment encompassed optional modules 
with specific evidence-based CBT interventions focusing on the treatment of 
anxiety disorders, depressive disorders, or trauma, and post-traumatic stress 
disorder. The overall focus of the treatment was targeted at identifying and 
changing dysfunctional cognitions, and beliefs. Each session addressed 
pregnancy-related cognitions and attitudes. Moreover, all sessions were 
structured using homework assignments, and discussion of these 
assignments, and the rationale of each session was explained. A treatment 
manual is available on request. During the trial period, regular supervision 
was given by CLHB. Additionally, by organizing supervision sessions and 
using anonymous audiotapes of sessions, we warranted treatment integrity.  
 
 
Control group 
 
The control group received CAU, which consisted of the advice to contact 
their general practitioner and/or midwife because of an increased risk of 
developing an anxiety or depressive disorder. In view of the pragmatic 
nature of the trial, no restrictions were imposed on treatments in the CAU 
group. A full record of care provided was kept. 
 
 
Outcomes 
 
The perinatal outcomes of the present study were derived from standardised 
birth reports. They comprised birth weight, gestational age at delivery, and 
Apgar scores at 1, 5, and 10 minutes postpartum. The latter was estimated 
using a transvaginal ultrasound dating scan, around 10 weeks of gestational 
age. Besides, we assessed additional obstetric outcomes, including induced 
labour and caesarean section as dichotomous variables. 
 
 
Statistical analyses 
 
Characteristics of the study participants were described according to 
randomised group using appropriate descriptive analyses. Balance between 
the CBT and CAU groups was checked for age, symptoms of anxiety and 
depression, present DSM-IV diagnosis, and smoking status. Analyses were 



- 134 - 

 

additionally adjusted for these variables when they were unequally 
distributed across the groups, and in each per protocol analysis. 
 
The perinatal outcomes gestational age, birth weight, and Apgar scores were 
analysed as continuous dependent variables using linear regression with the 
randomised group variable as the independent variable as well as the 
stratification variables parity and SES as recommended by Kernan et al.238 
To analyse whether results on birth weight are independent of gestational 
age, we performed additional analyses in which we adjusted the analyses of 
birth weight for the gestational age by adding the latter as independent 
variable. Primarily, the analyses were carried out according to the intention-
to-treat principle. Secondary analyses were ‘per protocol’, i.e. restricted to 
those participants in the CBT group who had a minimum of six sessions and 
to those participants in the CAU group who did not visit a psychiatrist or 
psychologist. 
 
Subgroup analyses were undertaken according to SES, parity, and the 
presence of an anxiety and/or depressive disorder according to DSM-IV. 
Additionally, we performed subgroup analyses on anxiety diagnosis, 
excluding posttraumatic stress disorder (PTSD), because of recent changes in 
DSM classification (DSM-V). Differences in effect of CBT between subgroups 
were evaluated by testing the statistical significance of treatment * subgroup 
interaction terms. All effect parameters were supplied with a 95% confidence 
interval (95% CI). 
 
Post-hoc, mediation of above-mentioned associations by symptoms of 
anxiety and depression at T0, T1, T2, and T3 or by induced labour or 
caesarean section was assessed using the mediation model proposed by 
Preacher & Hayes.239,240 In this model, linear and logistic regression analyses 
were used to investigate the statistically significant associations between 
CBT versus CAU and perinatal outcomes and which proportion of this 
association was mediated. We used 10,000 bootstrap estimates with 
replacement to obtain a 95% CI for each effect parameter, including the 
proportion mediated. 
 
The percentage missing data ranged from 0 to 28.7 (depressive symptoms at 
36 weeks GA) for the variables of main interest. We used multiple 
imputation by chained equations under the assumption that the missingness 
mechanism is missing at random (MAR) or missing completely at random 
(MCAR).100 We imputed 20 datasets and data was pooled using Rubin’s 
rules.101 The imputation model included all variables that may predict 
missingness of a certain variable or its value. The missing data mechanism 
was studied for each of the variables, by predicting missingness of each of 
these variables from the other variables in the imputation model using 
multivariable logistic regression analyses. These analyses showed explained 
variances ranging from 12.3% to 36.5% (Nagelkerke’s R2), implying that data 
was at least partly missing at random, and consequently, multiple 
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imputation may have minimised bias. Multiple imputation is considered 
more reliable than solely complete case analyses.224 Because the MAR nor 
the MCAR assumption can be proved we added complete case analyses as a 
sensitivity analysis. The level of statistical significance was set at 0.05, two-
sided. Multiple imputation and all analyses were performed using SPSS 
Statistics 22 (IBM, USA). 
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Results 
 
Between May 1, 2011, and Sept 1, 2014, following the screening of 8,143 
pregnant women, a total of 1,284 women (16%) experienced at least 
moderate symptoms of anxiety and/or depression, of which 241 women were 
excluded, mostly because they were already receiving psychotherapy. The 
remaining 1,007 women were invited to participate in the PROMISES trial of 
which 282 women (28%) agreed to participate, of which 140 women received 
the CBT intervention and 142 received CAU (figure 1). Of these women, 241 
(85%) birth reports were derived. At inclusion, the remaining 41 women gave 
no permission to retrieve their birth report. In the CBT group, 15 
participants refused to start the intervention for various reasons, including 
no time or expecting that the treatment would be too burdensome. 
Participants who finished the intervention had a mean of nine sessions 
(range 1-15) and 93 participants completed six sessions during pregnancy. 
Thirty-two participants did not complete six sessions for various reasons 
(e.g. not presenting with symptoms anymore, no time, pregnancy 
complications). Only four participants used antidepressants, namely a 
selective sertraline reuptake inhibitor (SSRI), two in the CBT group and two 
in the CAU group. In both groups, one participant used the SSRI already at 
baseline and one started after randomisation. Four other participants used 
low dosed benzodiazepines, of which two in the CBT group and two in the 
CAU group. The two participants in the CBT group already used 
benzodiazepines and the two in the CAU group started after randomisation. 
As reported earlier, we found no evidence of a beneficial effect of CBT on 
maternal anxiety or depressive symptoms at 36 weeks of gestation, when 
compared to CAU.237 
 
Characteristics of the participants are shown in table 1, according to 
randomisation status. Both groups were comparable on all variables, 
although participants in the CBT group more often presented with an anxiety 
or depression diagnosis and participants in the CAU group more often with a 
comorbid diagnosis. Each subsequent analysis was therefore supplemented 
with an additional analysis in which we added baseline diagnosis as 
independent variable. In the CBT group, 66 of the 121 children were girls 
(54.5%), in the CAU group 59 (49.2%). 
 
Tables 2 and 3 show the differences between the CBT and CAU groups in 
mean birth weight and mean gestational age at birth. In our intention-to-
treat analyses, offspring of participants in the CBT group showed overall a 
slightly lower birth weight and lower gestational age compared to the CAU 
group but differences were not statistically significant. Mean Apgar scores 
were exactly equal (1 minute: 8.6; 5 minutes: 9.5; 10 minutes 9.8) in both 
groups). After adjustment for imbalance between groups results remained 
similar. 
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Compared to the overall effectiveness estimates, the analyses in subgroups of 
SES and parity showed no statistically significant differences in effect size. 
The subgroup of women with low SES showed a negative effect on birth 
weight (β=-213.0 gram [95% CI -463.7 to 37.6]), but the corresponding 
interaction term was not statistically significant. However, in the subgroup of 
participants with a present DSM-IV anxiety diagnosis (N=98), we found that 
the mean birth weight was over 275 gram lower in the CBT group than in the 
CAU group (mean CBT=3354, CAU=3670 gram; β=-275.4 [95% CI -530.6 to 
-20.2]; interaction p=0.037). Besides, the gestational age was approximately 
a week lower in the CBT group, as compared to the CAU group (mean 
CBT=38.72, CAU=39.88 weeks; β=-0.978 [-1.872 to -0.084]; p=0.056). 
After adding gestational age to the analyses on birth weight, the results on 
birth weight were no longer significant. Excluding participants with PTSD 
diagnosis (N=14) did not substantially affect the results. Other subgroup 
analyses on present DSM-IV diagnosis did not show substantial differences 
in effect size. 
 
Ninety-four participants in the CBT group (67.1%) received six or more 
sessions and thus were included in the per protocol analyses, as compared to 
the 132 participants in the CAU group (93.0%) who had not visited a 
psychiatrist or psychologist during pregnancy. Groups were balanced for the 
variables parity, smoking status, and SES, but not for age (p=0.27) and 
present diagnosis (p=0.01), therefore analyses were adjusted for the latter 
two variables. As shown in table 2 and 3, like in the intention-to-treat 
analyses, offspring of participants who completed six or more sessions 
showed overall a slightly lower birth weight and lower gestational age 
compared to the CAU group but differences were not statistically significant. 
In the subgroup analyses on participants who completed six or more 
sessions, we found a more pronounced negative effect of CBT on birth 
weight, i.e. that for the group of women with a DSM-IV anxiety diagnosis 
(N=81), the mean birth weight was over 300 gram lower in the CBT group 
(mean CBT=3335, CAU=3640 gram; β=-338.0 [95% CI -605.5 to -70.6]; 
interaction p=0.017) and the gestational age was more than a week lower in 
the CBT group, as compared to the CAU group (mean CBT=38.70, 
CAU=39.71 weeks; β=-1.079 [-1.904 to -0.254]; p=0.010). After adding 
gestational age to the analyses on birth weight, the results on birth weight 
were no longer significant. Excluding participants with PTSD diagnosis did 
not substantially affect the results. Other subgroup analyses on parity or 
present DSM-IV diagnosis did not show substantial differences in effect size. 
 
Post-hoc exploratory mediation analyses showed that in the group of women 
with a DSM-IV anxiety diagnosis, the adverse effect of CBT on birth weight 
but not on gestational age was partly (22.6%) but not statistically 
significantly mediated by symptom level of anxiety at T2 (mean STAI scores: 
CBT group 47.80 vs. CAU group 47.64; total effect β=-386.3 gram [95% CI -
693.2 to -79.4]; p=0.014, indirect effect β=-87.4 [-211.5 to 7.3]; p=0.148). 
The analyses showed no mediating effects of symptom levels of anxiety at T1 
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or T3, symptom levels of depression at T1, T2 or T3, induced labour (CBT 
group N=36 [29.8%] vs. CAU group N=32 [26.7%]) or caesarean section (22 
[18.2%] vs. 21 [17.5%]). Per protocol mediation analyses showed similar 
results. 
 
Subgroup and post-hoc analyses using Apgar scores as outcome variables did 
not show any difference between both groups. Adjustment of all analyses for 
age and smoking status did not substantially affect the results. Neither did 
exclusion of participants who used antidepressants or benzodiazepines 
during pregnancy. Missingness of assessed variables was similar in both 
groups. Results from complete case analyses did not substantially differ from 
multiple imputation analyses. 
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Figure 1: Trial profile 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Birth weight and gestational age at delivery 
registered: N= 120 

Excluded: N= 241 
♦ Not meeting inclusion criteria: N=169 
♦ Other reasons 

- Miscarriage: N= 18 
- Contact information missing: N= 4 
- Not documented: N= 50 

Birth weight and gestational age at delivery 
registered: N= 121 

Allocated to CBT: N= 140 

♦ Refused on second thought: N= 15 
♦  Received ≥6 sessions: N= 94 

♦ Dropped out of treatment early: N=31 
     - no symptoms: N=5 
     - practical or personal issues: N=9 
     - pregnancy-related conditions: N=5 
     - intervention too burdensome: N=9 
     - reasons unknown: N=3 

Allocated to CAU: N= 142 

 

Screening: N=8,143 

Completed baseline assessments: 
N= 282 

 

STAI>42 and/or EPDS≥12: N= 1248 

Did not want to participate: N= 725 
♦ No acknowledgement of symptoms/no 

need for therapy: N= 51 
♦ Not interested in participating in a study: 

N= 160 

♦ Practical issues (no time, care for other 
children, work, etc.): N= 28 

♦ Reasons not declared: N= 486 
 

Randomised: 
N= 282 
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Table 1: Characteristics of participants 
 

 Intervention 
(N=140) 

Care as usual 
(N=142) 

   
 Mean (SD) Mean (SD) 

Age in years 34.8 (4.6) 33.7 (4.5) 
STAI-score screening (T0) 49.7 (7.8) 49.3 (7.5) 
EPDS-score screening (T0) 10.1 (4.2) 10.1 (4.1) 
   
 N (%) N (%) 
Multiparous 70 (50.0) 73 (51.4) 
Current smoking status 17 (12.1) 16 (11.3) 
Socio-economic status   
Low 48 (34.3) 51 (35.9) 
Moderate 36 (25.7) 35 (24.6) 
High 56 (40.0) 56 (39.4) 
Present diagnosis (DSM-IV)   
Anxiety 57 (40.7) 41 (28.9) 
Depression 14 (10.0) 9 (6.3) 
Anxiety and depression 14 (10.0) 20 (14.1) 
   

 
STAI= State Trait Anxiety Inventory. 
EPDS= Edinburgh Postnatal Depression Score. 
DSM-IV= Diagnostic and Statistical Manual of Mental Disorders 4th edition. 
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Table 2: Effect of CBT on birth weight, as compared to CAU. 
 

 Intervention 
(N=140) 

Care as usual 
(N=142) 

Birth weight, grams (SD) 3419 (651) 3474 (561) 
   

Intention-to-treat analyses 
Mean difference (95% CI) p value 

MICE (N=282) -54.5 (-200.0; 90.7)  0.462 
Complete case analysis (N=241) -48.9 (-197.5; 99.7) 0.517 
   

Subgroups (MICE)   
Present diagnosis   
No diagnosis (N=127) 28.2 (-184.3; 240.7)  0.794 
  CBT/CAU * No diagnosis  0.312 
Anxiety diagnosis (N=98) -275.4 (-530.6; -20.2) 0.034 
  CBT/CAU * Anxiety diagnosis  0.037 
Depression diagnosis (N=23) -15.1 (-581.9; 551.8)  0.958 
  CBT/CAU * Depression 
diagnosis 

 0.906 

Comorbid diagnosis (N=34) 192.4 (-268.6; 653.3)  0.413 
  CBT/CAU * Comorbid 
diagnosis 

 0.286 
   

Per protocol analyses 
Adjusted mean difference (95% CI) p value 

MICE (N=226) -73.4 (-228.9; 82.2) 0.355 
Complete case analysis (N=188) -62.6 (-219.4; 94.2) 0.432 
  

Subgroup analyses (MICE)  
Present diagnosis  
No diagnosis (N=99) 110.5 (-139.4; 360.4) 0.386 
  CBT/CAU * No diagnosis  0.088 
Anxiety diagnosis (N=81) -338.0 (-605.5; -70.6) 0.013 
  CBT/CAU * Anxiety diagnosis  0.017 
Depression diagnosis (N=20) -108.1 (-758.1; 541.9) 0.745 
  CBT/CAU * Depression 
diagnosis 

 0.819 

Comorbid diagnosis (N=26) 96.7 (-351.4; 544.7) 0.421 
  CBT/CAU * Comorbid 
diagnosis 

 0.667 
  

 

Differences between groups are analysed using linear regression and are adjusted 
for parity, socio-economic status, age, and present diagnosis where appropriate. 
Subgroups were classified according to DSM-IV diagnosis anxiety, depression and 
comorbid diagnosis (anxiety and depression). Differences in effect of CBT between 
subgroups were evaluated by testing the statistical significance of treatment * 
subgroup interaction terms. Complete case analyses showed similar results. Bold 
numbers are p<0.05. 
 

MICE= multiple imputation by chained equations. 
DSM-IV= Diagnostic and Statistical Manual of Mental Disorders 4th edition.
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Table 3: Effect of CBT on gestational age at birth, as compared to CAU. 
 

 Intervention 
(N=140) 

Care as usual 
(N=142) 

Gestational age, weeks (SD) 38.94 (2.33) 39.20 (1.81) 
   

Intention-to-treat analyses 
Mean difference (95% CI) p value 

MICE (N=282) -0.257 (-0.758; 0.243) 0.313 
Complete case analysis (N=241) -0.277 (-0.803; 0.249) 0.301 
   

Subgroups (MICE)   
Present diagnosis   
No diagnosis (N=127) -0.025 (-0.794; 0.745) 0.950 
  CBT/CAU * No diagnosis  0.389 
Anxiety diagnosis (N=98) -0.978 (-1.872; -0.084) 0.032 
  CBT/CAU * Anxiety diagnosis  0.056 
Depression diagnosis (N=23) -0.028 (-1.677; 1.620) 0.973 
  CBT/CAU * Depression 
diagnosis 

 0.728 

Comorbid diagnosis (N=34) 0.719 (-0.578; 2.017) 0.277 
  CBT/CAU * Comorbid 
diagnosis 

 0.233 
   

Per protocol analyses 
Adjusted mean difference (95% CI) p value 

MICE (N=226) -0.247 (-0.764; 0.270) 0.348 
Complete case analysis (N=188) -0.197 (-0.748; 0.354) 0.481 
   

Subgroup analyses (MICE)  
Present diagnosis  
No diagnosis (N=99) 0.240 (-0.671; 1.152) 0.605 
  CBT/CAU * No diagnosis  0.255 
Anxiety diagnosis (N=81) -1.079 (-1.904; -0.254) 0.010 
  CBT/CAU * Anxiety diagnosis  0.017 
Depression diagnosis (N=20) -0.202 (-2.133; 1.729) 0.838 
  CBT/CAU * Depression 
diagnosis 

 0.579 

Comorbid diagnosis (N=26) 1.072 (-0.519; 2.662) 0.186 
  CBT/CAU * Comorbid 
diagnosis 

 0.240 
  

 

Differences between groups are using linear regression and are adjusted for parity, 
socio-economic status, age, and present diagnosis where appropriate. Subgroups 
were classified according to DSM-IV diagnosis anxiety, depression and comorbid 
diagnosis (anxiety and depression). Differences in effect of CBT between subgroups 
were evaluated by testing the statistical significance of treatment * subgroup 
interaction terms. Complete case analyses showed similar results. Bold numbers are 
p<0.05. 
 

MICE= multiple imputation by chained equations. 
DSM-IV= Diagnostic and Statistical Manual of Mental Disorders 4th edition. 
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Discussion 
 
The present study investigated the effects of antenatal CBT in women with at 
least moderate levels of anxiety and/or depressive symptoms on perinatal 
outcomes, compared to CAU. Overall in our intention-to-treat analyses, we 
did not find a statistically significant effect of CBT on major perinatal 
outcomes, but we did find a significant adverse effect on birth weight and 
gestational age at delivery in women with an anxiety diagnosis. Our per-
protocol analyses demonstrated an even stronger association. After adding 
gestational age to the analyses on birth weight, the results on birth weight 
were no longer significant, indicating that the adverse effects mainly apply to 
gestational age and that the offspring is not small for gestational age. The 
adverse effects could not be explained by use of antidepressants or 
benzodiazepines, higher proportions of induced labour or caesarean section, 
smoking, or symptom levels of depression, but may partly be explained by 
the anxiety symptom level during pregnancy, which was increased in the 
CBT group relative to the women who received CAU. 
 
In current international guidelines, together with antidepressants of which 
adverse perinatal effects are increasingly studied, CBT is the preferred 
treatment option for anxiety and depression.73-76 Nevertheless, evidence for 
the effectiveness of CBT during pregnancy on both maternal symptoms and 
perinatal outcomes is sparse. It is believed that CBT has a positive effect on 
maternal symptoms and furthermore may discourage the well-documented 
adverse effects of psychopathology on perinatal outcomes. Accordingly, we 
hypothesised that CBT would have a positive effect on birth weight, 
gestational age, and Apgar scores. However, we found neither a statistically 
significant overall effect of CBT on major perinatal outcomes, nor in the 
subgroup analyses. Furthermore, our study showed a strong and significant 
adverse effect of CBT in pregnant women with DSM-IV anxiety diagnosis on 
birth weight and gestational age, when compared to CAU. The demonstrated 
adverse effect sizes are considerable and are much larger than the widely 
acknowledged adverse effects of, for example, smoking and indoor air 
pollution during pregnancy.241 
 
Limitations of this study include the low participation rate of women who 
were invited to participate in the trial. Only 282 (28%) of the eligible 1,007 
women agreed to participate in our RCT. Our response rate was slightly low 
when compared to that of other similar studies that included pregnant 
women who were not active help-seekers. The study of Austin et al. included 
pregnant women with subclinical symptoms or anxiety and depressive 
disorders and showed a slightly higher response rate of 39%.82 The study by 
Le et al. included women with subclinical symptoms or a previous depression 
had an even higher response rate of 70%.81 A further limitation was that we 
were unable to measure cortisol levels, (nor)adrenal hormones or other 
biological parameters in the present study. Such physiological stress 
measurements could have provided us with more information about the 
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mediators of the effects of CBT during pregnancy that we observed. 
Additionally, in our per protocol analyses we excluded women in the CAU 
group who visited a psychiatrist or psychologist during pregnancy. 
Consequently, these women may form the most severe cases and excluding 
them may have altered our results. Finally, our study demonstrated a strong 
adverse effect in a subgroup analysis, which requires replication. On the 
other hand, strengths of this study should be mentioned. To our knowledge, 
this study is the first RCT investigating the effect of CBT during pregnancy 
on perinatal outcomes. We included a population-based sample that may 
allow us to generalise our findings to a larger Dutch pregnant population 
presenting with anxiety and/or depressive symptoms, as opposed to if we 
had recruited a sample from clinical settings only. Our response rate was 
fairly high and we used multiple imputation in dealing with missing values. 
This is considered more reliable than solely complete case analyses.224 
Furthermore, we used the widely validated Structured Clinical Interview for 
DSM-VI Disorders (SCID-I) to assess the presence of an anxiety or 
depressive disorder according to the DSM-VI and a manualised CBT 
intervention utilised by trained CBT psychologists to increase reliability. 
 
The main focus of our CBT treatment was targeted on teaching the patient to 
identify and challenge dysfunctional cognitions and beliefs. Additionally, 
optional modules were available, focusing on specific treatment of 
depression (behavioural activation), anxiety (exposure), or post-traumatic 
stress disorder (exposure: imagery and rescripting). 
 
Although scarcely studied, very limited literature suggests that CBT may 
have adverse (side) effects.242 Providing CBT for anxiety symptoms on one 
hand treats symptoms, but on the other hand confirms that there are 
symptoms and the (expected) exposure increases anxiety of the short term, 
that these are disadvantageous, and that these should be treated.243 The 
latter thoughts may increase anxiety symptoms, instead of decreasing them. 
Our mediation analysis shows that the difference in birth weight between 
both groups is partly mediated by anxiety symptom levels at T2, i.e. at 24 
weeks of pregnancy. In our CBT treatment, this is the moment when women 
receive their first sessions. Consequently, we propose that the demonstrated 
adverse effects may be due to increased stress levels, conceivably induced by 
the provided CBT. Indeed, the dialogs and exposure during the sessions in 
CBT may be confrontational and may induce stress in the short-term, instead 
of reducing stress levels. Our per-protocol analyses, wherein perinatal 
outcomes of women who received at least six CBT sessions were compared 
with women who received CAU, demonstrated even stronger adverse effects, 
suggesting an exposure-response mechanism: the more CBT sessions the 
women received, the worse the perinatal outcomes. 
 
While we observed unexpected results, this study has major clinical 
significance. In contrast to what is commonly believed, CBT may not 
positively affect perinatal outcomes, but in fact CBT may have an adverse 
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effect, when provided as early treatment in pregnant women with a DSM-IV 
anxiety diagnosis. Additionally, in pregnant women with a DSM-IV 
depression diagnosis, or without any DSM-IV diagnosis, neither positive nor 
adverse effects of CBT on perinatal outcomes were observed. Therefore, 
although antenatal CBT is most likely to be effective for prevention of 
postpartum depression, CBT should not be provided as a prevention of low 
birth weight or prematurity and should be reconsidered as an antenatal 
treatment of anxiety symptoms given the possible long-term effects of both 
low birth weight and low gestational age. 
 
Further research is needed on antenatal treatment options in women with 
anxiety disorders, wherein perinatal outcomes should be studied. 
Additionally, future studies could explore potential underlying biological 
mechanisms and the long-term effect of CBT during pregnancy on the 
offspring.
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