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Abstract
Objective: To compare the risk of ectopic pregnancy among women with and women without antidepressant prescriptions
around conception and examine whether this risk differs by prepregnancy depression status.

Methods: We conducted a cohort study of all pregnancies between November 1, 2008, and September 30, 2015, identified in
the nationwide (American) IBM® MarketScan® Databases. At least one day’s supply of antidepressants in the 3 weeks after a
woman’s last menstrual period defined active antidepressant use around conception. At least one depression diagnosis in the
year before the last menstrual period defined prepregnancy depression. Relative risk (RR) of ectopic pregnancy was estimated
using unadjusted and inverse probability of treatment (IPT)-weighted log-binomial models.

Results: Of the 1,703,245 pregnancies, 106,788 (6.3%) women had a prepregnancy depression diagnosis. Among women with
a depression diagnosis, 40,287 (37.7%) had an active antidepressant prescription around conception; the IPT-weighted risk of
ectopic pregnancy was similar among women who did and did not fill an antidepressant prescription around conception (IPT-
weighted RR ¼ 1.01; 95% CI, 0.93 to 1.10). Overall, the risk of ectopic pregnancy was higher among women who had a
prepregnancy depression diagnosis than women who did not have a prepregnancy depression diagnosis (IPT-weighted RR ¼
1.09; 95% CI, 1.04 to 1.15).

Conclusions: This study’s findings suggest that women who have a prepregnancy depression diagnosis are at a slightly
increased risk of ectopic pregnancy, and among women who have a prepregnancy depression diagnosis, the use of anti-
depressants around conception does not increase the risk of ectopic pregnancy.

Abrégé
Objectif : Comparer le risque de grossesse ectopique chez les femmes ayant et n’ayant pas de prescriptions d’anti-
dépresseurs en période de conception, et examiner si le risque diffère selon l’état de la dépression pré-grossesse.

Méthodes : Nous avons mené une étude de cohorte de toutes les grossesses entre le 1 er novembre 2008 et le 30 septembre
2015 identifiées à l’échelle nationale (américaine) dans les bases de données IBM® MarketScan®. Un approvisionnement d’au
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moins un jour d’antidépresseurs dans les trois semaines suivant les dernières menstruations d’une femme définissait l’utili-
sation active d’antidépresseurs en période de conception. Au moins un diagnostic de dépression dans l’année précédant les
dernières menstruations définissait la dépression pré-grossesse. Le risque relatif (RR) de grossesse ectopique était estimé à
l’aide de modèles log-binomiaux pondérés de probabilité non ajustée et de probabilité inverse de traitement (PIT).

Résultats : Sur les 1 703 245 grossesses, 106 788 femmes (6,3 %) ont eu un diagnostic de dépression pré-grossesse. Chez les
femmes ayant reçu un diagnostic de dépression, 40 287 (37,7 %) avaient une prescription d’antidépresseurs en période de
conception; le risque de grossesse ectopique pondéré selon la PIT était semblable chez les femmes qui avaient et n’avaient pas
fait remplir une prescription d’antidépresseurs en période de conception (RR pondéré selon la PIT ¼ 1,01; IC à 95 % 0,93 à
1,10). En général, le risque de grossesse ectopique était plus élevé chez les femmes ayant reçu un diagnostic de dépression
prégrossesse que chez celles qui n’avaient pas reçu de diagnostic de dépression pré-grossesse (RR pondéré selon la PIT ¼
1,09; IC à 95 % 1,04 à 1,15).

Conclusions : Les résultats de cette étude suggèrent que les femmes qui ont un diagnostic de dépression pré-grossesse sont
à risque légèrement accru d’une grossesse ectopique, et parmi les femmes qui ont un diagnostic de dépression pré-grossesse,
l’utilisation d’antidépresseurs en période de conception n’accroı̂t pas le risque de grossesse ectopique.
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Introduction

Approximately 126,000 of the 6.3 million annual recognized

pregnancies in the United States are ectopic.1,2 Ectopic preg-

nancies often result in complications, and if left untreated or

treated too late, they can be fatal.3-5 There are several known

risk factors for ectopic pregnancy, including pelvic infec-

tions, use of reproductive technology, intrauterine devices,

smoking, and older age; however, around half of ectopic

pregnancies occur in women who do not have a known risk

factor.6-12 Unstudied but potential risk factors for ectopic

pregnancy could include antidepressant use around concep-

tion and depression.

Most ectopic pregnancies (>98%) implant in the fallopian

tube; these early implantations are thought to be a result of

changes to smooth muscle contractions and ciliary beating in

the fallopian tube.13-15 Selective serotonin reuptake inhibi-

tors (SSRIs) have stimulating effects on smooth muscle cells

in the fallopian tube.16 Additionally, antidepressants poten-

tially affect cilia function in the fallopian tubes through nitric

oxide modulation.17,18 A recent study using employer-based

claims between 2008 and 2013 found that more than 15% of

reproductive-age women filled at least one antidepressant

prescription in a 1-year period.19 It is known that women

who use antidepressants in pregnancy are at increased risk of

adverse pregnancy outcomes such as spontaneous abortion,

preterm birth congenital malformations, neonatal adaptation,

and persistent pulmonary hypertension of the newborn.20-23

Despite their common use and plausible mechanism, it is

unknown whether antidepressant use around conception

increases the risk of ectopic pregnancy.

Using American cross-sectional data from 2007 to 2014,

a study of 3,705 nonpregnant women of reproductive age

found that almost 5% had major depression, and more than

4% had minor depression.24 Although no study to date has

examined the risk of ectopic pregnancy specifically for

women with depression, a German study found that women

with psychiatric conditions—including depression, anxiety,

adjustment disorder, and somatoform disorders—were at 1.8

times higher risk of ectopic pregnancy than women without

psychiatric conditions.25 They suggest that psychiatric con-

ditions increase stress, which has been shown to exacerbate

endometriosis and inflammation in animal models and could

increase risk of ectopic pregnancy.26

To gain insight into potential associations between anti-

depressant use around conception, prepregnancy depression,

and risk of ectopic pregnancy, we conducted a cohort study

using a large national database of privately insured women

in the United States. Specifically, among women who had a

prepregnancy depression diagnosis, we examined whether

those who had an active antidepressant prescription around

conception were at increased risk of ectopic pregnancy, and

whether specific types of antidepressants had differing

effects on risk of ectopic pregnancy. Next, we examined

whether women who had a prepregnancy depression diag-

nosis (regardless of antidepressant use around conception)

were at increased risk of ectopic pregnancy. Third, we

assessed whether the use of antidepressants among women

without a prepregnancy depression diagnosis affected the

risk of ectopic pregnancy.

Methods

Materials and Study Population

We used the IBM® MarketScan® Research Databases (Mar-

ketScan) to identify a cohort of women who became preg-

nant. MarketScan is a large administrative claims database

including information on a portion of the U.S. population

covered by employer-sponsored insurance.27 Through an

individual identifier across data sets, we were able to link

inpatient services, outpatient services, outpatient pharmacy

prescription claims, and healthcare plan enrollment

information.
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Pregnancies were identified using International Classifi-

cation of Diseases (ICD-9) diagnosis and procedure codes,

Diagnosis Related Group codes, Current Procedural Termi-

nology codes, and Healthcare Common Procedure Coding

System codes from inpatient and outpatient services, and

National Drug Codes (NDC) from outpatient pharmaceutical

claims.1,28,29 Due to lack of information on when a preg-

nancy began, we used an algorithm to estimate the last men-

strual period; this algorithm estimates ectopic pregnancy to

end at 56 days gestation and intrauterine pregnancies to end

between 56 and 301 days gestation.28,30 Gestational age is

defined based on the specific diagnoses included in the

claims data; however, not all claims include information that

can be used to estimate gestational age. In cases with non-

specific claims, live births are estimated to occur at 40-week

gestation.28 Detailed information on identification of preg-

nancies in the MarketScan database is provided in Supple-

mental Tables S1 to S4.

The cohort included pregnancies identified in the Market-

scan databases between November 1, 2008, and September

30, 2015, among women aged 15 to 44. We excluded women

whose insurance plan did not include prescription drug cov-

erage and women who did not have continuous insurance

coverage in the year before to 1 month after their last men-

strual period. Our final cohort included 1,703,245 pregnan-

cies (Figure 1).

Measures

Antidepressant prescriptions were identified from outpatient

pharmacy files through NDC and generic drug names and

divided into 4 classes of drugs: SSRIs, serotonin-

norepinephrine reuptake inhibitor (SNRI), tricyclic antide-

pressants (TCAs), and other (see Table S5 in Supplemental

Materials for complete list of drugs).31 To capture pregnan-

cies with active antidepressant use around conception, we

defined exposure as having an antidepressant prescription

that had at least a 1-day supply in the 3 weeks after a

woman’s estimated last menstrual period. An active antide-

pressant is identified by the dispensation date and number of

days’ supply. This definition was selected as ovulation

generally occurs 11 to 21 days after the start of a woman’s

last menstrual cycle.32

Prepregnancy depression was defined as having at least

one diagnosis of depression in the year before their last

menstrual period. Depression diagnoses were obtained from

inpatient and outpatient claims and identified through ICD-9

diagnosis codes (296.2x, 296.3x, 298.0x, 300.4x, 309.1x, or

311.xx).33

Statistical Analysis

We first examined whether women who had a prepregnancy

depression diagnosis, who had an active antidepressant pre-

scription around conception (i.e., 3 weeks after their last

menstrual period) were at higher risk of ectopic pregnancy

than women who had a prepregnancy depression diagnosis

and did not have an active antidepressant prescription around

conception. To do this, we examined ectopic pregnancy risk

differences per 10,000 pregnancies and relative risks (RRs)

of ectopic pregnancy, which were estimated using log-linked

binomial models, for any antidepressant and by class. When

examining specific classes of antidepressants, the reference

group was women who did not fill a prescription for that

specific class of antidepressant, meaning they could be

exposed to an antidepressant, just not that class.

Next, we examined whether women who had a prepreg-

nancy depression diagnosis were at increased risk of ectopic

pregnancy compared to women with no prepregnancy

depression diagnosis. Again, we examined ectopic preg-

nancy risk differences per 10,000 pregnancies and RRs of

ectopic pregnancy, estimated using log-linked binomial

models.

Lastly, we examined the risk of ectopic pregnancy among

women who used antidepressants around conception but did

not have a prepregnancy depression diagnosis. The most

common use of antidepressants is to treat depression; how-

ever, antidepressants are also used to treat other conditions,

such as anxiety and panic disorders and obsessive-

compulsive disorder, and are used adjunctively for bipolar

depression.34 Again, we used log-linked binomial regression

models to examine the risk of ectopic pregnancy for those

who had an antidepressant prescription around conception

(any antidepressant prescription and prescription from each

specific class).

To reduce bias from confounding in our RR estimates, we

applied high-dimensional propensity score adjustments to

each of our RR estimates. High dimensional propensity

scores are derived from a multistep algorithm that identifies

potential confounders from a database by selecting variables

correlated to both the exposure and outcome, prioritizing

covariates by prevalence and potential for bias.35,36 Covari-

ates were drawn from three data dimensions in the year

before a woman’s last menstrual period: (1) inpatient and

outpatient diagnostic codes (3-digit ICD-9-CM codes), (2)

inpatient and outpatient procedure codes (4-digit ICD-9-CM

codes), and (3) outpatient prescription medication claims

Figure 1. Cohort selection process.
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(11-digit NDCs).35-37 The inclusion of near-instruments in

the high-dimensional propensity score model could amplify

bias; thus, we excluded antidepressant use and depression

diagnoses from the high-dimensional propensity score

dimensions.38 In addition to the health variables obtained

from these data, we also included the year of pregnancy

(2007 to 2011, 2012 to 2015), women’s age at the end of

the pregnancy (15 to 19, 20 to 24, 25 to 29, 30 to 34, 35 to 39,

40 to 44), and 5 predefined conditions identified as being

risk factors for ectopic pregnancy: pelvic infections, sexually

transmitted infections, assisted reproductive technology,

intrauterine devices, and smoking in the year before a

woman’s last menstrual period;39-43 codes used to define

these variables are presented in Supplemental Table S6.

High-dimensional propensity scores were estimated using

demographic and predefined conditions, as well as the top

500 covariates selected from the health databases. These

high-dimensional propensity scores were then used to derive

inverse probability of treatment (IPT) weights, and weights

were stabilized. To minimize the influence of outlier

weights, stabilized IPT weights were truncated beyond the

prespecified range of 0.10 and 10.44 To examine whether the

high-dimensional propensity scores balanced the covariates

in our unexposed and exposed groups, unweighted and

weighted standardized differences are presented in Supple-

mental Tables S7 to S17; covariates are considered balanced

if the standardized difference is less than 0.25.45 All data

management, programming, and analyses were performed

using SAS, version 9.4.46

Results

In our study of 1,703,245 women who were pregnant,

106,788 (6.3%) were diagnosed with depression in the year

before conception. Among women with a depression diag-

nosis, 40,287 (37.7%) had an active antidepressant prescrip-

tion around conception. Women with a prepregnancy

depression diagnosis who had an active antidepressant pre-

scription around conception were more likely to be 30 years

or older at the time of their pregnancy and to have a comor-

bid anxiety diagnosis than women who had a prepregnancy

depression diagnosis and did not have an active antidepres-

sant prescription around conception (Table 1).

Among women who had a prepregnancy depression diag-

nosis, the risk of ectopic pregnancy was similar for women

who had an antidepressant prescription around conception

and women who did not have an antidepressant prescription

around conception (IPT-weighted RR ¼ 1.01; 95% CI, 0.93

to 1.10; Table 2). However, there were 115 excess ectopic

pregnancies per 10,000 pregnancies among women who had

an active TCA prescription around conception compared to

women who did not fill a prescription for TCAs around

conception (IPT-weighted RR¼ 1.44; 95% CI, 1.00 to 2.06).

Next, we examined the risk of ectopic pregnancy by pre-

pregnancy depression status, regardless of antidepressant

use. The risk of ectopic pregnancy was higher among women

who had prepregnancy depression (214 per 10,000 pregnan-

cies) than women who did not have prepregnancy depression

(177 per 10,000 pregnancies; Table 3). After IPT weighting,

women with prepregnancy depression had a 1.09 (95% CI,

1.04 to 1.15) times higher risk of ectopic pregnancy than

women who did have this diagnosis.

Among women who did not have a prepregnancy depres-

sion diagnosis, those who had an antidepressant prescription

around conception had 1.08 times higher risk (95% CI, 1.01

to 1.15) of ectopic pregnancy than unexposed women. The

RRs for specific classes of antidepressants ranged from 1.17

to 1.20, except SSRI, for which the RR was 1.03 (Table 4).

Discussion

In this large cohort study, among women who had a prepreg-

nancy depression diagnosis, those who had an active anti-

depressant prescription at conception were not at increased

risk of having an ectopic pregnancy. Risk of ectopic preg-

nancy was slightly higher among women who had a prepreg-

nancy depression diagnosis (not considering antidepressant

prescriptions around conception). Approximately 60% of

women who had an active antidepressant prescription at con-

ception did not have a prepregnancy depression diagnosis;

among women who did not have a prepregnancy depression

diagnosis, the risk of ectopic pregnancy was slightly higher

among those who had an active antidepressant prescription

around conception.

To our knowledge, this is the first study to examine the

potential effects of antidepressant use on risk of ectopic

pregnancy. This hypothesis is supported by mechanistic evi-

dence that antidepressants potentially affect both the cilia

function and smooth muscle cells in the fallopian tube.16-18

Among women with a prepregnancy depression diagnosis,

those who had an active TCA prescription around concep-

tion were at an increased risk of ectopic pregnancy. A study

of muscarinic cholinergic receptors found that amitriptyline,

a TCA, had very high affinity across all 5 receptor types,

including M3, which affects smooth muscle function.47

Since ectopic pregnancies are thought to be caused by

changes in the fallopian tube, changes to smooth muscle

function could increase risk of ectopic pregnancy. It is

important to note that there were very few women in our

study that had active TCA prescriptions at conception. Addi-

tionally, women who use TCAs may have more severe

depression or have treatment-resistant depression;48 thus,

unaccounted for confounding could be contributing to the

increased risk of ectopic pregnancy.

One previous study examined the association between

psychiatric conditions and risk of ectopic pregnancy. This

study combined depression, anxiety, adjustment disorder,

and somatoform disorders into one category and found that

women who had at least one of these conditions were at a

1.8-fold higher risk of ectopic pregnancy.25 Our findings that

the risk of ectopic pregnancy was 1.09 times higher for

women with a depression diagnosis suggests that other

848 The Canadian Journal of Psychiatry 65(12)



Table 1. Baseline Characteristics among Women Who Had a Depression Diagnosis in the Year Before Conception, by Antidepressant
Prescription Status around Conception.

Characteristics at
the End of Pregnancy

Had an Antidepressant Pre-
scription around Conception

(n ¼ 40,287)

Did Not Have an Antidepressant
Prescription around Conception

(n ¼ 66,501)
Unweighted
Standardized
Differences

IPT-Weighted
Standardized
Differencesn (%) n (%)

Age
15 to 19 2,197 (5.45) 6,332 (9.52) 0.16 0.00
20 to 24 4,569 (11.34) 10,176 (15.3) 0.12 0.00
25 to 29 8,944 (22.2) 14,966 (22.5) 0.01 0.00
30 to 34 13,099 (32.51) 19,540 (29.38) 0.07 0.00
35 to 39 8,774 (21.78) 12,069 (18.15) 0.09 0.00
40 to 44 2,704 (6.71) 3,418 (5.14) 0.07 0.00

Year
2008 to 2011 17,452 (43.32) 29,009 (43.62) 0.01 0.00
2012 to 2015 22,835 (56.68) 37,492 (56.38) 0.01 0.00

Medical conditions in the year before a woman’s last menstrual period
Sexually transmitted infection 768 (1.91) 1,523 (2.29) 0.03 0.00
Assisted reproductive
technology

268 (0.67) 478 (0.72) 0.01 0.00

Pelvic infection 373 (0.93) 751 (1.13) 0.02 0.00
Intrauterine device 2,060 (5.11) 3,401 (5.11) 0.00 0.00
Smoking 2,884 (7.16) 4,953 (7.45) 0.01 0.00

Health in the year before a woman’s last menstrual perioda

ICD-9 Diagnosis Code 300:
Anxiety

15,684 (38.93) 19,417 (29.2) 0.21 0.00

ICD-9 Diagnosis Code 401L
Essential hypertension

2,797 (6.94) 3,711 (5.58) 0.06 0.00

ICD-9 Diagnosis Code 616:
Inflammatory disease of cervix
vagina and vulva

4,531 (11.25) 9,055 (13.62) 0.07 0.00

NDC Code 00093-0074-01:
Zolpidem tartrate

1,678 (4.17) 1,612 (2.42) 0.10 0.01

NDC code 59746-0001-03:
Methylprednisolone

1,554 (3.86) 1,763 (2.65) 0.07 0.00

Note. n ¼ 106,788. ICD-9 ¼ International Classification of Diseases, 9th edition; NDC ¼National Drug Codes; HDPS ¼ high dimensional propensity score; IPT
¼ inverse probability of treatment.
aThis table presents the top 5 health variables included in the HDPS model—see Supplemental Table S7 for the top 60 health variables included in the HDPS
model; ICD-9 diagnosis and procedure codes from Inpatient and Outpatient Services, NDC codes for Outpatient Pharmaceutical Claims.

Table 2. Frequency and Relative Risk of Ectopic Pregnancy by Antidepressant Use around Conception Among Women with a Depression
Diagnosis in the Year Before Conception.

Antidepressant Use
around Conception

Had Prescription
Did Not Have
Prescription

Risk Differenceb

(95% CI)

Relative Risk (95% CI)

N
Eventsa

(Riskb) N
Eventsa

(Riskb) Crude IPT-Weighted

Any Antidepressant 40,287 887 (220) 66,501 1,402 (211) 9 (�9 to 27) 1.04 (0.96 to 1.13) 1.01 (0.93 to 1.10)
Specific type

Any SSRI 28,434 608 (214) 78,354 1,681 (215) �1 (�20 to 19) 1.00 (0.91 to 1.09) 0.99 (0.90 to 1.08)
Any SNRI 6,620 154 (233) 100,168 2,135 (213) 19 (�18 to 57) 1.09 (0.93 to 1.28) 0.96 (0.81 to 1.14)
Any TCA 1,037 34 (328) 105,751 2,255 (213) 115 (6 to 223) 1.54 (1.10 to 2.15) 1.44 (1.00 to 2.06)
Any Other 9,432 204 (216) 97,356 2,085 (214) 2 (�29 to 33) 1.01 (0.88 to 1.16) 0.93 (0.80 to 1.08)

Note. n¼ 106,788. Women can have active prescriptions for more than one type of antidepressant. For each specific antidepressant, the comparison group is
women who did not fill a prescription for that specific antidepressant. SSRI ¼ selective serotonin reuptake inhibitor; SNRI¼ serotonin-norepinephrine
reuptake inhibitor; TCA ¼ tricyclic antidepressant; IPT ¼ inverse probability of treatment.
aNumber of ectopic pregnancies.
bPer 10,000 pregnancies.
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psychiatric conditions—or their treatments—may be stron-

ger risk factors for ectopic pregnancy.

For women without a diagnosis of depression in the year

before their pregnancy, the RR of ectopic pregnancy was

1.03, 1.17, 1.18, and 1.20 times higher among women who

had an SSRI (the most commonly prescribed antidepres-

sant), “other” antidepressant, SNRI, and TCA prescription,

respectively. There are many alternative uses for antidepres-

sants, most commonly anxiety, pain, insomnia, and panic

disorders.34 We are unable to determine whether the under-

lying conditions for the alternative use of antidepressants

increased the risk of ectopic pregnancy among women with-

out prepregnancy depression or whether the use of these

antidepressants had a different effect on the fallopian tubes

of these women than women who had prepregnancy depres-

sion. It is also possible that our weighting algorithm was less

effective in the subgroup without a depression diagnosis,

resulting in residual confounding by indication.

This study provides important information regarding the

potential effects of depression and antidepressant use on

women’s risk of ectopic pregnancy. Early pelvic ultrasounds

to assess whether the pregnancy is ectopic or intrauterine,

and early treatment of ectopic pregnancy can prevent tubal

rupture, which can be fatal.49,50 When assessing a woman’s

risk of ectopic pregnancy to determine whether she should

have an early pelvic ultrasound, TCA use around conception

and depression diagnoses can be taken into account.

A significant strength of this study is the use of a large

cohort with an objective assessment of outpatient drug dis-

pensation, and the linkage to inpatient and outpatient health

records and outpatient pharmaceutical records to account for

a wide range of potential confounders. However, our study

has several limitations. We used an algorithm to identify

ectopic and intrauterine pregnancies and last menstrual

period and were unable to validate these estimates using data

from medical records or birth certificates. This approach

could result in misclassification; however, previous studies

have validated similar algorithms, demonstrating good to

excellent agreement on designation and dating of pregnancy

outcomes.29,30 Ectopic pregnancies are generally identified

between 42 and 84 days after a pregnant woman’s last men-

strual period; given this small range in dates and the accu-

racy of the algorithm in identifying last menstrual period

before an ectopic pregnancy, we are confident that our expo-

sure window includes their last menstrual period.51

Relying on outpatient prescription data to identify anti-

depressant use could result in over- or underestimation of

actual antidepressant consumption. Not all dispensed anti-

depressants are consumed (resulting in overestimation), and

antidepressants consumed during inpatient hospitalizations

or paid for out-of-pocket are not captured (resulting in

underestimation). Additionally, we used inpatient and out-

patient claims to identify prepregnancy depression, which

can also lead to misclassification.52 Not all individuals with

Table 3. Frequency of Pregnancies and Relative Risk of Ectopic Pregnancy by Prepregnancy Depression Status.

Prepregnancy Depression N Eventsa (Riskb) Risk Differenceb (95% CI)

Relative Risk (95% CI)

Crude IPT-Weighted

No 1,596,457 28,244 (177) Reference 1.00 (Reference) 1.00 (Reference)
Yes 106,788 2,289 (214) 37 (29 to 46) 1.21 (1.16 to 1.26) 1.09 (1.04 to 1.15)

Note. IPT ¼ inverse probability of treatment.
aNumber of ectopic pregnancies.
bPer 10,000 pregnancies.

Table 4. Frequency and Relative Risk of Ectopic Pregnancy by Antidepressant Use Around Conception Among Women who did not have a
Depression Diagnosis in the year Before Conception.

Antidepressant Use
around Conception

Had Prescription Did Not Have Prescription
Risk Differenceb

(95% CI)

Relative Risk (95% CI)

N Eventsa (Riskb) N Eventsa (Riskb) Crude IPT-Weighted

Any antidepressant 60,829 1,258 (207) 1,535,628 26,986 (176) 31 (20 to 43) 1.18 (1.11 to 1.24) 1.08 (1.01 to 1.15)
Specific type

Any SSRI 43,697 851 (195) 1,552,760 27,393 (176) 18 (5 to 31) 1.10 (1.03 to 1.18) 1.03 (0.96 to 1.11)
Any SNRI 7,044 155 (220) 1,589,413 28,089 (177) 43 (9 to 78) 1.25 (1.07 to 1.46) 1.18 (0.99 to 1.40)
Any TCA 3,698 105 (284) 1,592,759 28,139 (177) 107 (54 to 161) 1.61 (1.33 to 1.94) 1.20 (0.93 to 1.53)
Any Other 9,767 231 (237) 1,586,690 28,013 (177) 60 (30 to 90) 1.34 (1.18 to 1.52) 1.17 (1.01 to 1.36)

Note. n¼ 1,596,457. Women can have active prescriptions for more than one type of antidepressant. For each specific antidepressant, the comparison group
is women who did not fill a prescription for that specific antidepressant. SSRI ¼ selective serotonin reuptake inhibitor; SNRI¼ serotonin-norepinephrine
reuptake inhibitor; TCA ¼ tricyclic antidepressant; IPT ¼ inverse probability of treatment.
aNumber of ectopic pregnancies.
bPer 10,000 pregnancies.
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depression are diagnosed as such by their care provider, and

those with diagnosed depression may have been diagnosed

outside of the 12-month window we examined. Using claims

data to identify depression also does not allow us to deter-

mine the severity of the depression.

The use of inpatient and outpatient claims allowed us to

adjust for a wide range of potential confounders; however,

this approach cannot remove confounding by variables that

are not well captured in the data and for which there are no

suitable proxies. For example, smoking status is underesti-

mated in claims data.53 Additionally, we had limited infor-

mation on sociodemographic characteristics. Antidepressant

use during pregnancy is higher among women who use alco-

hol around conception or have higher parity;54 these are also

risk factors for ectopic pregnancy. Other risk factors of ecto-

pic pregnancy—such as a history of ectopic pregnancy and

prior pelvic surgeries—may be missed as they could have

occurred more than a year before conception, and given the

short windows of continuous insurance coverage, we were

also unable to determine parity.55 Lastly, our cohort included

only women with employer-based medical insurance cover-

age. These findings should be replicated in other settings and

for women from more diverse sociodemographic back-

grounds to assess the generalizability of our results.

Conclusion

There are approximately 126,000 ectopic pregnancies in the

United States every year, yet there is no known risk factor for

half of these ectopic pregnancies.12 This is the first study to

examine the risk of ectopic pregnancy among women who

use antidepressants around conception or were diagnosed

with depression before the start of their pregnancy. Our find-

ings indicate that the use of most antidepressants around

conception does not result in an increased risk of ectopic

pregnancy.
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