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Abstract 23 

Purpose Antidepressants are the mainstay of pharmacological treatment for non-psychotic 24 

mental disorders in the perinatal period. However, little is known about the indications for 25 

antidepressant use during pregnancy. We aimed to examine the treatment indications of 26 

antidepressant prescriptions redeemed by pregnant women and to investigate whether treatment 27 

indication patterns changed over time. 28 

Methods We conducted a population-based descriptive study using Danish national registers. 29 

We identified pregnancies resulting in live births during 2006–2016 from the Medical Birth 30 

Registry. We linked them to the National Prescription Registry to extract information on 31 

antidepressant prescriptions during pregnancy. We used generalized estimating equations to 32 

examine whether the indication patterns of antidepressants changed over time.  33 

Results A total of 47,093 antidepressant prescriptions associated with 17,170 pregnancies were 34 

identified. Overall, 82.3% of pregnancies received antidepressant prescriptions for depression, 35 

including 9.2% of pregnancies affected by comorbid indications, mainly anxiety disorders. In 36 

addition, 11.5% of pregnancies received prescribed antidepressants for anxiety disorders only, 37 

3.8% for insomnia only, 0.5% for anxiety and insomnia, and 1.9% for other disorders. There was 38 

a small decrease in the percentage of antidepressant prescriptions for depression during 2006–39 

2016, with an adjusted 1-year risk difference of -0.4% (95% confidence interval (CI): -0.7% to -40 

0.1%), while the percentage for anxiety disorders increased, and the adjusted 1-year risk 41 

difference was 0.9% (95% CI: 0.7% to 1.1%). 42 

Conclusion The majority of antidepressant prescriptions in pregnancy are for depression 43 

treatment, which suggests that antidepressant prescription during pregnancy may be a suitable 44 

proxy for a depression diagnosis.  45 
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Introduction  46 

Antidepressant use during pregnancy has increased over the past decades, with approximately 2–47 

8% of pregnant women receiving this treatment.1 Although most studies on the safety of 48 

antidepressant use during pregnancy are reassuring, some studies have raised concerns about 49 

potential adverse health outcomes in offspring such as neonatal persistent pulmonary 50 

hypertension,2 congenital malformations,3 and psychiatric disorders.4 Antidepressants are 51 

increasingly prescribed to treat conditions other than depression in the general population: a 52 

recent study found that only 55.2% of antidepressant prescriptions listed depression as an 53 

indication.5 Other nondepressive treatment indications included anxiety (18.5%), insomnia 54 

(10.2%), pain (6.1%), and panic disorders (4.1%). The mainstay of pharmacological treatment 55 

for non-psychotic mental disorders in the perinatal period is antidepressants;6 however, no study 56 

has investigated indications for antidepressant prescriptions during pregnancy. This information 57 

is crucial, given observational studies evaluating the safety of antidepressant exposure during 58 

pregnancy are often confounded by indications for treatment. We aimed to examine the treatment 59 

indications of antidepressant prescriptions redeemed by pregnant women, and furthermore, we 60 

investigated whether treatment indication patterns changed over time as has been observed in the 61 

general population.5,7 62 

 63 

Methods 64 

We carried out a population-based descriptive study using data from Danish national registers. 65 

We identified 662,605 pregnancies resulting in live birth during 2006–2016 from the Danish 66 

Medical Birth Registry.8 We linked them to the Danish National Prescription Registry,9 which 67 

contains complete data on all prescriptions dispensed at community pharmacies in Denmark 68 
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since 1995. Prescription data in the register include information on the dispensed drug, date of 69 

dispensing, the number of defined daily dose per package, the number of packages dispensed, 70 

and the Anatomical Therapeutic Chemical (ATC) Classification codes. From April 1st, 2004 71 

onwards, an indication variable was added. The prescriber, e.g., a general practitioner or a 72 

hospital physician, may select an indication code from a drop-down menu containing a list of 73 

indications, or they can include the indication as free text, in which case no code is recorded.10 74 

We defined antidepressant (ATC code N06A) use during pregnancy as a prescription dispensed 75 

on any date from the first day of pregnancy until delivery. The treatment duration per 76 

prescription was calculated by multiplying the number of defined daily doses per package by the 77 

number of packages dispensed. The start of pregnancy was estimated by subtracting gestational 78 

age from the birth date. Gestational age was determined by ultrasound scan in Denmark during 79 

the study period and stored in the Danish Medical Birth Registry. Altogether, 59,655 80 

prescriptions of antidepressants were redeemed during 19,930 (3.0%) pregnancies. We excluded 81 

5804 prescriptions with missing or 6758 with unspecified indication, leaving 47,093 (78.9%) 82 

prescriptions associated with 17,170 pregnancies by 14,831 women in the analyses. 83 

Antidepressants were categorized into four groups: selective-serotonin restrictive inhibitors 84 

(SSRIs), serotonin-norepinephrine reuptake inhibitors (SNRIs), tricyclic antidepressants (TCAs), 85 

and monoamine oxidase inhibitors (MAOIs).   86 

 87 

Statistical analysis 88 

To investigate the treatment indications of antidepressant prescriptions during pregnancy, we 89 

analyzed the data at the pregnancy level. In this analysis, antidepressants prescribed to one 90 

woman with the same indication during one pregnancy were counted only once; however, 91 
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women with antidepressant prescriptions during multiple pregnancies were counted multiple 92 

times. When examining whether the indications for treatment differed by types of 93 

antidepressants or whether the treatment indication patterns of antidepressant prescriptions 94 

changed over time, we analyzed the data at the prescription level. Prescriptions were counted 95 

multiple times even when antidepressants were prescribed for the same indication. We used 96 

generalized estimating equations with an identity link to estimate the adjusted 1-year risk 97 

difference,11 i.e., the difference in the percentage of redeemed antidepressant prescriptions for 98 

each indication from one year to the next. We treated calendar year as a continuous variable (in 99 

years), and adjusted for age (<25, 25–34, or ≥35 years), primiparity (yes/no) , hospital contact 100 

one year before the index pregnancy for depression (ICD-10 codes F32 and F33, yes/no), other 101 

mood disorders (F30–F31 and F34–F39, yes/no), anxiety disorders (F40–F42 and F93.0–F93.2, 102 

yes/no), eating disorders (F50, yes/no), and other psychiatric disorders (F chapter excluding the 103 

disorders listed above) in the models. Information on hospital contact was obtained from the 104 

Danish Psychiatric Central Research Register,12 which has recorded information on psychiatric 105 

inpatients, emergency department, and outpatient contacts since 1995. We used a robust variance 106 

estimator as some women redeemed several prescriptions. Statistical analyses were performed in 107 

SAS 9.4 (SAS Institute Inc., Cary, NC).  108 

 109 

Ethics  110 

The study was approved by the Danish Data Protection Agency. No informed consent is needed 111 

for a register-based study with public health interest based on anonymized data according to the 112 

legislation in Denmark.  113 
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Results 114 

Of 17,170 pregnancies with redeemed prescriptions for antidepressants, 32.8% of pregnancies 115 

received one antidepressant prescription, 23.1% two prescriptions, and 44.1% three or more 116 

prescriptions. In total, 14.5% of pregnancies were by women aged less than 25 years, 61.8% 117 

aged 25 through 34 years, and 23.7% aged 35 years and above; 45.6% were first parity. Overall, 118 

6.1% of pregnancies were by women with a hospital contact one year before the pregnancy for 119 

depression, 0.7% for other mood disorders excluding depression, 3.1% for anxiety disorders, 120 

0.8% for eating disorder, and 5.1% for other psychiatric disorders. Altogether, 82.3% of 121 

pregnancies received antidepressant prescriptions for depression; 73.1% for depression treatment 122 

only, 5.7% for depression and anxiety disorders, 3.1% for depression and insomnia, and 0.4% for 123 

depression and other episodes including obsessive-compulsive disorder. In addition, 11.5% of 124 

them received antidepressant prescriptions for anxiety disorders only, 3.8% for insomnia only, 125 

0.5% for anxiety and insomnia, and 1.9% for other disorders.  126 

When analyzing indication information at the prescription level, 78.9% of antidepressant 127 

prescriptions were redeemed for depression treatment, 14.1% for anxiety disorders, and 5.5% for 128 

insomnia; 38.4% of the prescriptions were dispensed by general practitioners and 61.6% by 129 

hospital physicians. The median treatment duration was for depression 98 (interquartile range: 130 

30–100) days, anxiety disorders 98 (42–100) days, and insomnia 60 (30–100) days (Table 1). 131 

The most commonly prescribed antidepressants were SSRIs (78.0%), followed by SNRIs 132 

(16.9%), TCAs (5.1%), and MAOIs (<0.1%). For depression treatment, the most frequently 133 

prescribed antidepressants were citalopram (34.9%), sertraline (28.4%), fluoxetine (17.6%), 134 

venlafaxine (14.2%), and escitalopram (5.0%). A small decrease in the percentage of redeemed 135 

antidepressant prescriptions for depression or insomnia was observed from 2006 to 2016, with an 136 
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adjusted 1-year risk difference of -0.4% (95% confidence interval (CI): -0.7% to -0.1%) and -137 

0.6% (95% CI: -0.7% to -0.5%), respectively. However, the percentage of antidepressants for 138 

anxiety disorders increased, and the adjusted 1-year risk difference was 0.9% (95% CI: 0.7% to 139 

1.1%) (Figure 1).  140 

 141 

Discussion 142 

Our study shows that 82.3% of pregnant women redeemed antidepressant prescriptions 143 

specifically for depression treatment. Indications for disorders other than depression accounted 144 

for around 20% of antidepressant prescriptions among pregnant women in Denmark between 145 

2006 and 2016, in contrast to 41.5% in the general Danish population.13 In comparison, almost 146 

half of antidepressants were prescribed for conditions other than depression in the general 147 

population in Canada and the Netherlands.5,7  148 

We found that prescriptions for antidepressants with nondepressive indications among 149 

pregnant women have increased slightly over time. Our findings differ from the results from the 150 

general population, which suggest that prescribing of antidepressants for disorders other than 151 

depression has increased significantly in recent years.5 Our findings suggest more conservative 152 

prescription patterns in pregnancy, possibly due to concerns regarding psychotropic drug use 153 

during pregnancy, which is considered a particularly vulnerable period. The difference in 154 

indications of antidepressant prescriptions compared to the general population could also be 155 

partly explained by the difference in sex, age distribution, and underlying disorders between the 156 

two groups.  157 

There is no validity study available on the treatment indication variable used in the 158 

present study, which must be acknowledged as a limitation. However, there is no evidence to 159 
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support the idea that indications are influenced by system-level incentives or regulations. We 160 

excluded 21.1% of prescriptions with missing or unspecified indications, and we had no 161 

information on why indications were missing or unspecified. If indications are randomly missing 162 

or listed as unspecified, our analyses provide unbiased estimates. However, the following 163 

scenarios cannot be ruled out: if antidepressants with missing or unspecified indications were 164 

mostly prescribed for non-depressive episodes, the percentage of prescriptions for depression 165 

would have been overestimated. Alternatively, if missing or unspecified indications were linked 166 

to more complicated episodes, e.g., depression comorbid with another psychiatric disorder, we 167 

may underestimate the percentage of prescriptions for depression and comorbidity. Moreover, 168 

these results possibly reflect physicians’ prescribing preference in Denmark and may not fully 169 

translate to other countries.  170 

 171 

Conclusions  172 

Antidepressants prescribed during pregnancy are mainly used to treat depression.  About one-173 

fifth of our identified prescriptions in pregnancy had indications for disorders other than 174 

depression, mainly anxiety disorders, which supports that these drugs are prescribed to treat 175 

other disorders in pregnancy, as is observed in the general population. Consequently, an 176 

antidepressant prescription during pregnancy can mainly be viewed as an indication of a 177 

depressive episode and hence may be a suitable proxy for a depression diagnosis.  178 
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Table 1. Treatment indications for antidepressant prescriptions during pregnancy in 234 

Denmark, 2006 to 2016 235 

Treatment indication ┼ Duration of per 
prescription, median 
(interquartile range) in days 

Types of antidepressants 
Any 
antidepressant  

SSRI SNRI TCA 

Depression ╪ 98 (30–100) 37,161 (78.9) 28,686 (78.1) 6466 (81.2) 2004 (83.8) 
Anxiety disorders 98 (42–100) 6660 (14.1) 5617 (15.3) 1043 (13.1) 0 (0.0) 
Insomnia 60 (30–100) 2596 (5.5) 1870 (5.1) 383 (4.8) 342 (14.3) 
Obsessive compulsive disorder 100 (100–200)   376 (0.8)  376 (1.0) 0 (0.0) 0 (0.0) 
Bulimia nervosa 100 (30–100) 140 (0.3) 140 (0.4) 0 (0.0) 0 (0.0) 
Nicotine dependence 50 (50–50) 58 (0.1) 0 (0.0) 58 (0.7) 0 (0.0) 
Other indications including pain 33 (15–60) 102 (0.2) 40 (0.1) 16 (0.2) 46 (1.9) 
Total  98 (30–100) 47,093 (100.0) 36,729 (100.0) 7966 (100.0) 2392 (100.0) 

Figures are numbers (%). 236 
Abbreviation: SSRI, selective serotonin restrictive inhibitor (ATC code N06AB); SNRI, serotonin-norepinephrine 237 
reuptake inhibitor (ATC code N06AX); TCA, tricyclic antidepressant (ATC code N06AA). 238 
The number of prescriptions for SSRI, SNRI, and TCA does not sum up to the total number of prescriptions for 239 
antidepressants, as there are six prescriptions were for monoamine oxidase inhibitor (ATC codes N06AF and 240 
N06AG).  241 
  242 
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Figure 1. Treatment indications of antidepressants prescribed during pregnancy by the 243 

calendar year ┼ 244 

 245 
┼ The figure shows the unadjusted percentage of antidepressants prescribed for depression, anxiety disorders, 246 
insomnia, and other indications in each year.  247 
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