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Abstract

Background—Triptans are commonly prescribed for migraine, a pain condition that is highly 

prevalent in women of childbearing age. No prior studies have investigated associations between 

exposure to triptans during fetal life and risk of externalizing and internalizing behaviors in 

children.

Methods—This study was set in the Norwegian Mother and Child Cohort study, a prospective 

birth cohort. 41,173 live, singleton births without major malformations present at 36-month post-

partum follow-up were included in this study; 396 used a triptan during pregnancy, 798 used a 

triptan prior to pregnancy only, 3291 reported migraine without triptan use, and 36,688 reported 

no history of migraine or triptan use. Marginal structural models were used to analyze the 

association between timing of triptan exposure and neurodevelopmental outcome.

Results—Children exposed to triptans during pregnancy had a 1.39-fold increased risk of 

externalizing behaviors compared to those whose mothers used triptans prior to pregnancy only 

[95% CI: 0.97 to 1.97], a 1.36-fold increased risk compared to the unmedicated migraine group 

[95% CI: 1.02 to 1.81], and a 1.41- fold increased risk compared to the population comparison 
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Supporting Information
We provide several supplemental tables and figures, which will aid in interpreting our findings in the appropriate context. 
Supplemental Table 1 includes results from the regression-adjusted multivariable models as well as the unadjusted and marginal 
structural models, to allow readers to compare the results obtained from all methods used. Supplemental Table 2 contains results from 
a probabilistic bias analysis, in which we assess the potential impact of unmeasured confounding by migraine severity. Supplemental 
Figure 1 is a possible causal model used to illustrate the time-varying exposure and confounding that may be present in our study. 
Supplemental Figure 2 provides information about the prevalence of behavioral problems in our sample, in order to contextualize the 
magnitude of the problem.
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group [95% CI: 1.08 to 1.85]. The greatest risk was associated with first trimester exposure [RR: 

1.77, 95% CI: 0.98, 3.14]. Risk differences were small, ranging from 3–6%.

Conclusions—This study found an increased risk of clinically-relevant externalizing behaviors 

in children with prenatal exposure to triptans, and this risk was highest for first trimester exposure. 

Absolute risks were small, and the results may be due to confounding by underlying migraine 

severity.

Introduction

Migraine affects between 18% and 22% of women and is most common in women of 

childbearing age.1 Triptans are among the most common prescription medications given for 

acute relief of migraine: in a prior study of triptan use among pregnant Norwegian women, 

triptans were used by 0.8% of the total population2 and by 25% of women with migraine.3 

Studies of the safety of triptans during pregnancy have exclusively focused on outcomes 

occurring during pregnancy or in the immediate post-partum period, and a recent meta-

analysis found that triptan exposure was associated with an increased risk of spontaneous 

abortion but not other outcomes.4

While less frequently examined in studies of medication safety in pregnancy, 

neurodevelopmental problems in childhood are a substantial source of morbidity in the 

population and an important public health concern.5 Triptans are serotonin 5-HT agonists 

that cross the placenta and blood-brain barrier,6 and may bind to 5-HT1B/D receptors which 

are found in fetal brain.7 While no studies exist in humans, animal studies suggest that 

manipulation of 5-HT1B/D receptors in the developing brain results in alterations of 

thalamocortical projections,8 and in turn, human studies have shown a link between 

attention-deficit/hyperactivity disorder (ADHD) and thalamocortical activation,9 indicating 

a biologically-plausible pathway through which triptans might exert a teratogenic effect on 

neurodevelopment. We sought to quantify the association of prenatal triptan exposure and 

behavioral problems in three-year-old children.

Methods

Study Sample

The Norwegian Institute of Public Health recruited participants into the Norwegian Mother 

and Child Cohort Study (MoBa)10 prior to routine ultrasound appointments (pregnancy 

weeks 13–17). Between 1999 and 2008, 108,841 women consented with 84.8% completing 

6-month post-partum and and 60.2% completing 36-month post-partum.11 This analysis was 

granted an exemption from the University of Massachusetts Medical School Institutional 

Review Board. Data were taken from the quality-ensured Data Version 6, released by MoBa 

in 2012 and includes all children born before 2009 for whom the age 3 years questionnaire 

was received by May 4, 2011; these data were linked to the Medical Birth Registry of 

Norway (MBRN) using participants’ 11-digit personal identification numbers.

Because this study focused on infant neurodevelopment, we excluded infants not born alive 

(N=680), infants born with major congenital malformations or chromosomal abnormalities 

(N=3,204), and multiplet births (N=3,801). We excluded women who reported triptan 
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exposure but did not report whether exposure occurred prior to or during pregnancy (N=14). 

Because missing data were low (<5%), we excluded 6,856 women with missing data on 

confounders. The initial study sample was 101,644 women. At the 36-month follow-up, 

41,173 (40.5%) participants had complete data on the main outcome measure (Figure 1).

Ascertainment of triptan exposure

Medication information was gathered from two prenatal (Q1, Q3) and one postpartum 

questionnaire (Q4); this information was reported before the outcome was known. Women 

indicated when they had taken a medication (during the six months before pregnancy, weeks 

0–4, 5–8, 9–12, and/or 13 or later for Q1, during weeks 13–16, 17–20, 21–24, 25–28, and/or 

week 29 or later for Q3, and from week 30 until birth for Q4). Women who indicated 

multiple medications (e.g., sumatriptan and acetaminophen) were assumed to have been 

exposed to all listed medications in all time periods. The World Health Organization 

Anatomical Therapeutic Chemical (ATC) Classification System12 code N02CC identified 

triptans (sumatriptan, naratriptan, zolmitriptan, rizatriptan, almotriptan, eletriptan, and 

frovatriptan). No information was available on formulation or dose. Timing of exposure was 

collapsed into trimester categories (pre-pregnancy, first trimester, second/third trimester, use 

during pregnancy with unknown timing). Comparisons between self-reported medication 

exposure in the MoBa study and exposure ascertained via prescription redemption in the 

Prescription Drug Registry show acceptable sensitivity and high specificity,13 suggesting 

that women may forget medication use, but that any reported use is unlikely to be a false 

positive.

Ascertainment of outcome

The Child Behavior Checklist (CBCL), a validated, parent-reported measure of child 

behavior widely used in both clinical and research practice, was used to define 

neurodevelopmental outcomes at three years. A shortened version, validated in a Norwegian 

population,14 was used in MoBa; the majority of reporters were mothers. The externalizing 

(including the “attention problems” and “aggressive behavior” subscales) and internalizing 

(including the “emotionally reactive,” “anxious/depressed,” and “somatic complaints” 

subscales) domains were used; these domains have been shown to predict later 

psychopathology in children and adolescents.15,16 Standardized z-scores were computed for 

the study sample, and children with z-scores ≥ 1.5 (equivalent to a T-score of 65 or greater) 

were classified as having clinically significant behavior problems. This categorization is 

recommended by the developers of the CBCL instrument.17

Potential confounders and mediators

Confounders were identified through literature review and selected through iterative use of 

directed acyclic graphs (dagitty.net). Maternal age, pre-pregnancy BMI (underweight or 

<18.5 kg/m2, normal weight or 18.5–25 kg/m2, or overweight, >25 kg/m2 according to 

WHO guidelines), education (primary or secondary vs university or higher), marital status 

(married or cohabiting vs other), parity (multiparous vs. primiparous) were all ascertained 

by self-report on Q1. Smoking (ever during pregnancy vs. not during pregnancy) and 

alcohol use (ever during pregnancy vs. not during pregnancy) were ascertained by 

combining information from self-report and linkage to the Medical Birth Registry of 
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Norway (MBRN). Maternal symptoms of depression and anxiety were assessed using the 

Symptom Checklist 5 (SCL-5) at Q1 and Symptom Checklist 8 (SCL-8) at Q3, two short 

versions of the SCL-25.18 The SCL-5 and SCL-8 are highly correlated with the SCL-25 and 

has been widely used in surveys of mental health. The SCL-8 is administered via self-report 

at Q1 and Q3. Standardized z-scores were computed at each time point, and an average SCL 

score was used in the models.

Because migraine and depression have significant shared genetic susceptibility,19 and 

migraineurs who take triptans also use other medications, some of which have been 

associated with neurodevelopmental problems in children,20–23 obtaining unbiased estimates 

of the effect of prenatal triptan exposure on neurodevelopment requires consideration of 

underlying disease severity and concomitant medication use. Women were asked about 

history of migraine at Q1 only, and were classified as having migraine headache if they 

reported having migraines or had taken migraine medications. Other medications considered 

as potential confounders were psychotropic medications, including antidepressants, 

benzodiazepines, and antiepileptics. All co-medications were categorized both as ever vs. 

never used in pregnancy and according to timing (pre-pregnancy, first trimester, second/

third trimester). Because acetaminophen has been linked to child neurodevelopment in this 

cohort,20 we considered acetaminophen exposure as a three-category variable: no trimesters 

exposed, one trimester exposed, or two or more trimesters exposed.

Statistical methods

First, we estimated the prevalence of triptan use overall and by trimester and evaluated 

descriptive statistics by triptan use to better understand the population and factors that may 

confound the triptan-neurodevelopmental relationship, including prevalence of comedication 

in triptan users and non-users throughout pregnancy. Two modeling approaches were 

applied: multivariable-adjusted Poisson models and marginal structural models. We 

conducted sensitivity analyses to understand the possible impact of residual confounding by 

acetaminophen use and unmeasured confounding by migraine severity. To address the 

former concern, we repeated our main analyses in a subgroup of women who did not report 

acetaminophen exposure during pregnancy (n=22581). To address confounding by migraine 

severity which was not measured in MoBa, we used probabilistic bias analysis to quantify 

the possible bias introduced by migraine severity, using methods developed by Lash, Fox, 

and Fink.24 We used prevalence estimates for severe migraine ranging from 0.20 to 0.40,25 

and assumed that severe migraine was twice as prevalent in triptan users as in women who 

discontinued triptan use before pregnancy. We allowed the association between migraine 

severity and behavioral problems to vary between 1.25 and 4.00, and conducted 10,000 

simulations for each combination of bias parameters.

Poisson Models

Modified Poisson models provided risk ratios and risk difference estimates for the 

association between triptan exposure and behavioral problems in children prenatally 

exposed to triptans compared to two disease comparison groups (children born to women 

who (a) discontinued triptans prior to pregnancy or (b) reported migraine without triptan 

history) and a population comparison group. We calculated 95% confidence intervals (CI) 
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using robust standard errors. Models were adjusted for maternal age, pre-pregnancy BMI, 

parity, marital status, education, co-medication use (NSAIDs, acetaminophen, opioids, and 

antidepressants), depression/anxiety symptoms, smoking, and alcohol use. We examined the 

risk of triptan exposure for prenatal, first trimester, and second/third trimester exposure 

within a subsample of women who reported a history of migraine headache.

Marginal Structural Models

Triptan medications are taken in response to an oncoming migraine attack, and as such their 

use will change over time during pregnancy: a migraineur may take a triptan only prior to 

pregnancy, during the first trimester, during later trimesters, or at multiple times, and her use 

of triptans may be confounded by other factors, such as concomitant medication use, which 

may change over time . For example, first trimester triptan exposure might be associated 

with second trimester acetaminophen use, which in turn could be associated with third 

trimester triptan use (Supplemental Figure 1). In this case, acetaminophen is both a 

confounder and a mediator: if acetaminophen is associated with increased risk of behavioral 

problems, then failing to adjust for acetaminophen use will cause an overestimate of the 

effects of triptan exposure, but adjusting for acetaminophen use will result in a bias of the 

effect estimate towards the null. The MSM approach has the effect of achieving balance of 

confounders within strata of exposure; if the confounders are also mediators (see causal 

diagram Supplemental Figure 1 for illustration), this approach may reduce bias induced by 

inappropriate control for an effect on the causal pathway. To adjust for time-varying 

confounders that are also mediators, we performed a marginal structural model analysis 

using methods first described by Robins & Hernan.26,27 We constructed stabilized inverse 

probability of treatment weights (IPTWs) via logistic regression,28 in which exposure at 

each time point (pre-pregnancy, first trimester, second/third trimester) was the dependent 

variable and predictors in the model included baseline confounders (maternal age, pre-

pregnancy BMI, education, marital status), time-invariant confounders (smoking and alcohol 

use during pregnancy, severity of depressive symptoms in pregnancy), time-varying 

confounders (other medication use) and triptan history. The MSM approach produces 

unbiased effect estimates if the assumptions of consistency, exchangeability and positivity 

are met, although the reduction in bias comes with an increase in variance.28 While not 

formally testable, we took steps to evaluate whether the assumptions of exchangeability and 

positivity were met. To assess positivity, which requires that all individuals in the sample 

have a non-zero probability of exposure, we limited MSM analyses to women with a 

reported history of migraine, reasoning that triptan medications are only prescribed for 

migraine headache, and inclusion of non-migraineurs could result in structural zeroes. To 

examine the impact of unmeasured confounding by migraine severity, we compared 

concomitant medication use rates of women who took triptans during pregnancy compared 

to women who discontinued use of triptans, or those who had no history of triptan use, and 

conducted sensitivity analyses to assess the impact of unmeasured confounding.

After constructing stabilized weights, we fit a weighted Poisson model with robust standard 

errors to account for clustering induced by weighting.
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Results

Prevalence of triptan use during pregnancy was 1.1% and 3.0% prior to pregnancy, with 

10.9% reporting a history of migraine prior to pregnancy or up to the 13th week of 

pregnancy (Q1). Among those women who reported triptan use, 94.6% used triptans prior to 

pregnancy, 25.6% used triptans in the first trimester, and 10.6% reported use in the second 

or third trimesters. Women were further classified into four exposure groups: triptan 

exposure during pregnancy (N=396), six months prior to pregnancy but not during 

pregnancy (N=798), history of migraine without triptan use (N=3,291), and a population 

comparison group in which no history of migraine or triptan use was reported (N=36,688). 

Among women with a history of triptan use, women who used triptans during pregnancy 

were slightly older and were more likely to be multiparous. In addition, they had higher rates 

of pre-pregnancy opioids, antidepressant, and benzodiazepine use, and were more likely to 

use opioids, acetaminophen, NSAIDs, antidepressants, and benzodiazepines during 

pregnancy, compared to women who discontinued triptan use during pregnancy. Women 

who took triptans during pregnancy had higher rates of pre-eclampsia. Infants prenatally 

exposed to triptans were more likely to be born preterm and to have a five-minute Apgar 

score below seven (Table 1).

Sumatriptan was by far the most commonly used medication, followed by zolmitriptan and 

rizatriptan (Table 2). The rank order of medication did not vary by time of use during 

pregnancy.

Externalizing behaviors

Externalizing symptoms at or above a clinical cutoff of T≥65 were present in 11.6% of 

children exposed to triptans in utero, compared to 8.3% in children whose mothers use 

triptans prior to pregnancy only, 9.1% in children whose mothers reported migraine with no 

triptan use, and 7.7% in a population comparison group (Supplemental Figure 2A). Table 3 

shows that children whose mothers used triptans during pregnancy had a 36% increased risk 

of externalizing behaviors compared to a population comparison group [RRadj: 1.36, 95% 

CI: 1.04 to 1.79]. We observed similar risks when comparing children with prenatal triptan 

exposure to children whose mothers reported migraines but no triptan use [RRadj: 1.33, 95% 

CI: 1.00 to 1.78] and to children whose mothers used triptans prior to pregnancy only 

[RRadj: 1.36, 95% CI: 0.96 to 1.94]. The risk of externalizing problems was highest in 

children exposed to triptans in the first trimester (13.2%) and lowest in women reporting use 

in 2nd and 3rd trimester (8.0%) (Supplemental Figure 2B). Examining risks of externalizing 

behavior associated with windows of exposure to triptans among women with a history of 

migraine (N=4,439), first trimester exposure was associated with a 77% increased risk in 

multivariable-adjusted Poisson models [95% CI: 1.23 to 3.56], while no increased risk was 

observed for pre-pregnancy exposure. Estimates of effect from marginal structural models 

were similar, although 95% confidence intervals were considerably wider: first trimester 

exposure was associated with a 75% increased risk of externalizing symptoms in the clinical 

range [RRMSM: 1.75, 95% CI: 0.98 to 3.14], while pre-pregnancy [RRMSM: 0.99, 95% CI: 

0.77 to 1.27] and second/third trimester [RRMSM: 0.59, 95% CI: 0.23 to 1.51] exposure 

showed no evidence of increased risk.

Wood et al. Page 6

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2017 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The absolute risk for first trimester triptan exposure was 6% [95% CI: −0.02 to 0.15], 

equivalent to a number needed to harm of 17.

Internalizing behaviors

Fewer children exhibited clinically significant internalizing symptoms than externalizing 

symptoms (Supplemental Figures 2A and 2B). Comparing children born to women who 

used triptans during pregnancy to those whose mothers used triptans prior to pregnancy only 

[RRadj: 0.78, 95% CI: 0.51 to 1.21], those with migraine but no triptan use [RRadj: 0.89, 

95% CI: 0.61 to 1.30], and a population comparison group [RRadj: 1.02, 95% CI: 0.71 to 

1.47] revealed no increased risks of internalizing behavior problems in the clinical range; 

absolute risks were zero or near zero for all comparisons (Table 4). Estimates of the effect of 

triptan exposure at specific times revealed inconsistencies between multivariable-adjusted 

Poisson models and marginal structural models (Supplemental Table 1). Multivariable 

models showed an increased risk of internalizing symptoms associated with pre-pregnancy 

exposure [RRadj: 1.27, 95% CI: 1.01 to 1.59] but not during pregnancy; MSM estimates 

showed no association between pre-pregnancy exposure and internalizing behaviors 

[RRMSM: 1.04, 95% CI: 0.80 to 1.35]. Absolute risks were near zero, with 95% confidence 

intervals that included the null.

Sensitivity Analysis

An analysis of women who did not use acetaminophen during pregnancy revealed similar 

point estimates to the main set of analyses; however, the smaller sample size, which 

included only nine triptan-exposed children with externalizing behavior problems and six 

with internalizing problems, resulted in wider confidence intervals that included the null 

(results not shown). Probabilistic bias analysis showed that, using bias parameters that we 

considered reasonable based on existing literature (an association between migraine severity 

and externalizing symptoms of RR=1.50, prevalence of severe migraine of 40% in triptan 

users and 20% in triptan discontinuers), the association between triptan use and 

externalizing symptoms was slightly reduced [RR: 1.40 vs. bias-corrected RR: 1.29]. To 

completely explain the increased risk associated with triptan use, the association between 

migraine severity and externalizing behavior would have had to have been at least 3.0 

(Supplemental Table 2).

Comments

We observed a consistent, near-40% increased risk of externalizing behavior problems in the 

clinical range among children born to mothers who used triptans during pregnancy, 

compared to two disease comparison groups and a population comparison group. The 

absolute risks were small and associated primarily with first trimester triptan use. No 

increased risk of internalizing symptoms was noted.

The increasing prevalence of neurodevelopmental and psychiatric disorders in children29,30 

poses a serious public health challenge. Identifying antecedents of these disorders is vital 

both for understanding the pathophysiologic basis of disease, and providing opportunities 

for intervention. Externalizing disorders in very young children have high diagnostic 
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stability into school age,31,32 and are predictive of major mental illness later in life. Risk 

factors for externalizing symptoms, therefore, can give important insights into the origins of 

diseases that result in substantial impairment throughout the life course.

In studies of the risks of prenatal exposure to medication, confounding by indication is a 

concern, especially when the indication for which the medication was prescribed is 

heritable33 and suspected to have direct effects on fetal development,34 as is the case with 

migraine. In this study, women who take a medication during pregnancy may have a more 

severe course of migraine than those who discontinue triptans before pregnancy. Lacking 

information on migraine severity (unavailable in the MoBa study), we identified multiple 

comparison groups: a group of women who discontinued triptan use prior to pregnancy, a 

group with migraine headache but no history of triptan use, and a population comparison 

group with no migraine or triptan history. If these groups are proxies for migraine severity, 

and if the observed effects are due to migraine severity, we would expect to see the highest 

risk of behavior problems in the women who used triptans in pregnancy, and progressively 

lower risks in triptan discontinuers and women with migraine but no triptan history. No such 

relationship was observed for externalizing symptoms; rather, we noted a modest but 

consistent elevated risk for prenatal triptan exposure compared to all other comparison 

groups, and no elevated risk for externalizing behaviors in the migraine groups that did not 

report triptan use. The results of probabilistic bias analysis suggest that there would need to 

be a substantial association between migraine severity and externalizing behaviors (RR>3.0) 

to fully explain the observed association between triptan exposure and externalizing 

symptoms.

This study is the first to examine risks of neurodevelopmental problems associated with 

prenatal triptan exposure, and has several important strengths. The study is based in a large, 

prospective birth cohort in which extensive medication data were available, including 

information on use of over-the-counter medications such as acetaminophen. Increased risks 

of externalizing and/or ADHD-like symptoms in children prenatally exposed to 

acetaminophen20,21 and antidepressants have been shown,22 making it particularly important 

to appropriately adjust for these potential confounders. We used causal inference 

methodology to quantify the risks associated with prenatal exposure to medications. As the 

brain develops throughout the entire pregnancy and onwards, the entire pregnancy is 

considered a vulnerable period. Consequently, when studying neurodevelopmental effects of 

prenatal exposure to medications, carefully modeling both time-varying exposure and 

confounding is necessary to avoid biased effect estimates. These innovations are particularly 

important in light of the high rates of concomitant medication use observed among women 

who took a triptan during pregnancy.

Although nearly one in four women with migraine reported using triptans either prior to or 

during pregnancy, the overall risk of migraine was lower than expected (10%, versus 

population estimates of 18–22%35,1). While the MoBa sample includes nearly 40% of births 

in Norway during the study period, MoBa participants are healthier than the general 

population.10 Women with more severe migraine and higher rates of triptan use may not 

have participated in this study, limiting its generalizability. Despite the large sample size, 

the low prevalence of triptan use limited our ability to examine effects of specific triptans, 
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dose or formulation. While it is reassuring that few women require triptan therapy during 

pregnancy, replication of these findings in populations with higher rates of medication use is 

necessary. Confounding by indication may be present, although sensitivity analyses suggest 

this would have to be an extremely strong effect to fully account for the observed risks. 

Additionally, loss to follow-up may have introduced selection bias. Our results should be 

interpreted cautiously, with these strengths and limitations in mind.

Prenatal exposure to triptan medications was associated with a modest increased risk of 

externalizing behaviors in three-year-old children, with the most pronounced risk associated 

with exposure in the first trimester. These finding should be interpreted with caution and 

replicated in other birth cohorts before conclusions about causation are drawn.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
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Table 1

Maternal characteristics, medication use, and immediate birth outcomes of 41,173 included pregnancies

History of triptan use No triptan history

During pregnancy N=396 Pre-pregnancy Only N=798 Migraine N=3,291 N=36,688

Age in years (Mean, SD) 30.8(4.4) 30.5(4.5) 30.3(4.5) 30.4(4.4)

BMI (kg/m2)

 <18.5 2.81 2.4 3.7 2.6

 18.5–25 59.6 59.9 61.8 66.9

 >25 37.6 37.2 34.5 30.5

Multiparous 49.2 45.9 53.5 53.4

Married or cohabitating 95.5 98.0 97.0 97.6

Mother Education

 Primary or secondary 31.1 31.8 37.0 31.0

 University or higher 68.9 68.2 63.0 69.0

Smoking during pregnancy 11.4 11.7 13.1 11.1

Alcohol during pregnancy 20.5 15.0 15.0 17.1

Folate Supplementation 60.9 62.2 57.8 59.2

Multivitamin Supplementation 37.9 43.7 38.9 37.0

Migraine Preventive Therapy 1.8 1.8 0.6 0.0

Opioids

 Pre-pregnancy 8.1 5.3 5.1 1.3

 In pregnancy 12.9 4.6 4.9 1.4

Acetaminophen

 Pre-pregnancy 46.5 47.9 44.8 25.4

 In pregnancy 76.8 70.1 63.7 42.6

NSAIDs

 Pre-pregnancy 22.0 25.9 23.3 9.9

 In pregnancy 22.5 11.2 12.6 5.9

Anti-convulsants

 Pre-pregnancy 0.5 0.5 0.2 0.1

 In pregnancy 0.3 0.3 0.3 0.2

Antidepressants

 Pre-pregnancy 5.3 4.6 3.8 2.2

 In pregnancy 2.0 1.1 1.6 0.9

Benzodiazepines

 Pre-pregnancy 1.8 1.4 0.9 0.5

 In pregnancy 1.8 0.5 0.5 0.4

Maternal depressive/anxiety symptoms1 

(Mean, SD)
0.2(1.7) 0.0(1.8) 0.2(1.9) −0.2(1.6)

Pre-eclampsia 7.8 4.3 4.0 3.5

Small for Gestational Age 6.6 6.3 6.5 6.2

Apgar 5 (<7) 1.5 1.0 0.7 0.9

Paediatr Perinat Epidemiol. Author manuscript; available in PMC 2017 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Wood et al. Page 14

History of triptan use No triptan history

During pregnancy N=396 Pre-pregnancy Only N=798 Migraine N=3,291 N=36,688

Preterm 4.0 4.6 4.8 4.6

Low Birth Weight 2.0 2.3 2.6 2.4

Externalizing Problems (z ≥ 1.5) 11.6 8.3 9.1 7.7

Internalizing Problems (z ≥ 1.5) 6.8 8.6 7.7 6.2

1
Figures shown are percent of column total with the exception of maternal age and depressive/anxiety symptom severity, presented as 

mean(standard deviation)
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Table 2

Specific triptan medications used before and during pregnancy

Pre-pregnancy N=1,131 First Trimester N=304 Second/third Trimester N=137 Pregnancy Use (TU)2 N=46

Sumatriptan 44.31 47.2 50.4 47.8

Rizatriptan 25.8 23.4 27.8 23.9

Zolmitriptan 17.3 16.8 13.9 26.1

Eletriptan 11.8 11.2 6.6 4.3

Naratriptan 2.5 3.3 5.8 2.2

Almotriptan 2.6 2.6 1.5 6.5

1
Column percentages sum to greater than 100% due to use of multiple triptans during the study period. Number of triptan users diverge from those 

shown on Table 1: of 1131 pre-pregnancy users, 798 used only prior to pregnancy and 333 used both before and during pregnancy.

2
“Pregnancy Use TU” refers to women who used a triptan in pregnancy but did not provide enough information to determine timing; these women 

were included in the main group analyses and excluded from timing models.
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