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Abstract
Background  An increasing number of women of reproductive age are treated with attention-deficit hyperactivity disorder 
(ADHD) medication; however, patterns of ADHD medication use for women in the perinatal period have not been well 
described.
Objective  This study aimed to describe ADHD medication use patterns from 1 year before pregnancy to 1 year after delivery, 
and to describe sociodemographic characteristics and clinical features by medication trajectories.
Methods  The population-based cohort study included pregnancies in Denmark between 1997 and 2020, from the Medical 
Birth Register, by women who filled at least one prescription for ADHD medication from 12 months before pregnancy until 
12 months after delivery. We applied group-based trajectory modeling to classify women into subgroups based on the identifi-
cation of heterogeneous ADHD medication treatment patterns, and described the characteristics associated with these groups.
Results  Overall, we included 4717 pregnancies leading to liveborn singletons by 4052 mothers with a mean (standard devia-
tion) age of 27.5 (5.6) years. We identified four treatment trajectories across pregnancy and the postpartum period: continu-
ers (23.3%), discontinuers (41.8%), interrupters who ceased filling prescriptions during pregnancy but resumed postpartum 
(17.2%), and postpartum initiators (17.7%). Continuers were older at the time of conception, gave birth in more recent years, 
were more likely to smoke during pregnancy, and used other psychotropic medications during pregnancy. A large propor-
tion of continuers used methylphenidate (89.1%) compared with the other groups (75.9–84.1%) and had switched ADHD 
medication type during the whole period (16.4% vs. 7.4–14.8%).
Conclusion  We found that approximately 60% of women discontinued or interrupted their ADHD medication around preg-
nancy, and those who continued differed in sociodemographic and clinical factors that may reflect more severe ADHD.

Extended author information available on the last page of the article

Key Points 

This population-based cohort study of attention-deficit 
hyperactivity disorder (ADHD) medication use among 
women in the perinatal period showed four distinct 
trajectories: continuers (23.3%), discontinuers (41.8%), 
interrupters (17.2%), and postpartum initiators (17.7%).

More than half of all women discontinued ADHD medi-
cation during pregnancy.

The sociodemographic and clinical characteristics of 
the continuers and the initiators may reflect more severe 
ADHD.

1  Introduction

Attention-deficit hyperactivity disorder (ADHD) is a neu-
rodevelopmental disorder characterized by symptoms of 
hyperactivity-impulsivity and/or inattention that causes 
considerable impairment in daily life [1]. ADHD affects 
approximately 5% of children and 4% of adults [2, 3], and 
up to 60% of children with the disorder continue to expe-
rience clinically significant symptoms in adulthood [4]. 
Until recently, ADHD in girls has often been overlooked, 
and the diagnoses are delayed in females [5, 6]. However, 
with increasing recognition of ADHD as a common and 
impairing disorder in females [6], more girls and women 
worldwide are now being diagnosed and treated for the 
disorder [7].

Symptoms of ADHD can significantly impact an indi-
vidual’s daily functioning, including work performance, 

http://orcid.org/0000-0002-0103-5534
http://orcid.org/0000-0002-7637-3730
http://orcid.org/0000-0002-6893-2862
http://orcid.org/0000-0002-6851-3297
http://orcid.org/0000-0002-0786-7147
http://orcid.org/0009-0009-4036-3694
http://orcid.org/0000-0002-4529-4431
http://orcid.org/0000-0003-0936-6968
http://orcid.org/0000-0002-5928-2108
http://orcid.org/0000-0002-7300-0488
http://orcid.org/0000-0002-3800-6665
http://orcid.org/0000-0003-4519-1536
http://crossmark.crossref.org/dialog/?doi=10.1007/s40263-024-01076-1&domain=pdf


304	 K. Bang Madsen et al.

social relationships, reproductive behaviors, and parenting 
skills [8–10]. Stimulant and non-stimulant medications are 
commonly used in the treatment of ADHD and, particu-
larly stimulants, have been shown to be effective in reduc-
ing symptoms in both children and adults [11]. Addition-
ally, stimulant medication treatment has been associated 
with reduced risk of mood disorders, suicidality, criminal-
ity, substance use disorders, accidents, injuries, and poor 
educational outcomes in people with ADHD [12]. Over the 
past decade, an increasing number of women of reproduc-
tive age have received ADHD medication treatment [13]. 
In the United States, the prevalence of ADHD medication 
use among women aged 15–44 years increased from 0.9% 
in 2003 to 4% in 2015 [7], with similar patterns observed 
in the Nordic countries [14]. Although the prevalence of 
ADHD medication use during pregnancy is still relatively 
low, there is an increasing trend in the Nordic countries; in 
Sweden, the prevalence increased from 1.6/1000 in 2010 
to 7.9/1000 in 2019, and from 2.5 to 5.5 in Norway [15]. 
Worryingly, there are no established guidelines for admin-
istering ADHD medication during the perinatal period, 
and there is a scarcity of empirical evidence regarding its 
effects on pregnancy and fetal outcomes [8, 16]. Moreo-
ver, there is limited knowledge about medication treatment 
patterns of women with ADHD, specifically during preg-
nancy and the postpartum period. When studying health 
outcomes after medication exposure during pregnancy, 
individuals are typically classified as either exposed or 
non-exposed; however, health outcomes may vary based 
on the specific pattern of medication use, highlighting a 
critical knowledge gap. It is essential to address this gap, 
as medication treatment decisions during these periods can 
have significant implications for both maternal and fetal/
neonatal health. A recent study from Sweden and Norway 
found that ADHD medication use among women around 
pregnancy and postpartum follows multiple distinct pat-
terns, with the majority discontinuing or pausing ADHD 
medication use around pregnancy, and continuation being 
rare [17]. These results need to be replicated to provide 
external validation. It is of interest to assess whether the 
patterns of use and their prevalences are similar in Den-
mark, as the prevalence of medication treatment patterns 
with antidepressants before and during the perinatal period 
have been reported to differ between the Nordic countries 
[18].

In this study, we aimed to describe medication treatment 
patterns among women with ADHD before pregnancy, dur-
ing pregnancy, and after delivery by applying group-based 
trajectories to nationwide register data from Denmark. Fur-
thermore, we examined demographic and clinical factors 
potentially associated with ADHD medication treatment 
patterns.

2 � Methods

2.1 � Study Population

We conducted a population-based cohort study utilizing 
Danish nationwide registers. All residents in Denmark 
are assigned a unique personal identification number, ena-
bling data linkage between registers. We first identified 
all pregnancies leading to singleton live births between 
1997 and 2020 from the Danish Medical Birth Register 
(N = 1,472,383) [19]. To ensure data accuracy, we excluded 
28,093 (1.9%) pregnancies with missing or extreme gesta-
tional age (<154 days or >315 days), as well as 3897 (0.3%) 
pregnancies by women who emigrated or died within 12 
months after delivery to ensure data completeness for 
ADHD medication use in the defined period (Fig. 1).

2.2 � Attention‑Deficit Hyperactivity Disorder (ADHD) 
Medication

We obtained data on ADHD medication dispensations from 
the Danish National Prescription Registry, which provides 
information on the Anatomical Therapeutic Chemical (ATC) 
classification codes and the date of prescriptions filled in 
community pharmacies in Denmark since 1995 [20]. We 
included the following ATC codes to identify all medica-
tions that are prescribed for the treatment of ADHD in adults 
[11] in line with previous work [21] acknowledging that 
some are third- or fourth-line treatments for ADHD: stimu-
lant ATC codes N06BA01, -02, -04, and -12 (amfetamine, 
dexamfetamine, methylphenidate, and lisdexamfetamine, 
respectively), and non-stimulant ATC codes N06BA07 and 
-09, C02AC01 and -02 (modafinil, atomoxetine, clonidine, 
and guanfacine, respectively).

To define ADHD medication treatment status, we identi-
fied women who had filled a prescription within 3-month 
intervals spanning from 12 months prior to time of concep-
tion to 12 months after delivery, totaling 33 months and 
comprising 11 estimation periods (including the 9 months 
of pregnancy). The 11 estimation periods are (1) from 12 
to 9 months before pregnancy start; (2) from 9 to 6 months 
before; (3) from 6 to 3 months before; (4) from 3 months to 
pregnancy start; (5) first trimester; (6) second trimester; (7) 
third trimester; (8) from delivery to 3 months postpartum: 
(9) 3–6 months postpartum; (10) 6–9 months postpartum; 
and (11) 9–12 months postpartum. Exposure to ADHD med-
ication was coded as a binary variable (1) if the dispensation 
date occurred within the 3-month interval, or 0 otherwise. 
Date of conception was calculated by subtracting gestational 
age from the date of birth obtained from the Danish Medical 
Birth Register. Gestational age at birth was derived from 
ultrasound scans during the first or second trimester, or, if 
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missing, conception was established using the initial day of 
the mother's last menstrual period [19].

2.3 � Sociodemographic and Health‑Related 
Maternal Characteristics

We analyzed clinically relevant sociodemographic and 
health-related characteristics of the mothers to explore 
their association with ADHD medication use trajectory 
during pregnancy and the postpartum period. Maternal 
age at the start of pregnancy (<25, 25–34, ≥35 years), 
primiparity (yes/no), smoking during pregnancy (yes/no), 
and calendar year of pregnancy (1996–2005, 2006–2010, 
2011–2015, or 2016–2020) were retrieved from the Dan-
ish Medical Birth Registry. Marital status (married or 
co-habiting, single, divorced or widowed), and level of 
education (mandatory school, above mandatory school) 
in the year of pregnancy were retrieved from Statistics 
Denmark's socioeconomic registers [22]. We also con-
sidered clinical characteristics, including age at the first 
ADHD diagnosis, previous prescriptions of stimulants 
(ATC codes N06BA01, -02, -04, -12) and non-stimulants 
(ATC codes N06BA07 and -09, C02AC01 and -02), and 
other diagnosed psychiatric disorders (substance abuse 
disorders, psychotic disorders, mood/affective disorders, 
anxiety and stress-related disorders, eating disorders, sleep 
disorders, personality disorders, and other psychiatric dis-
orders) any time prior to the trajectory period (12 months 
before pregnancy), inpatient and outpatient treatment for 
psychiatric disorders and somatic disorders in the year pre-
ceding the trajectory period, and sex of the child. ADHD 
onset was defined as the first ADHD diagnosis recorded 

in the Psychiatric Central Research Register or the first 
date of filling an ADHD medication, whichever came first. 
We also examined co-prescribed psychotropic medica-
tions (antidepressants, antipsychotics, opioid analgesics, 
anxiolytics and hypnotics, antiseizure medications, and 
drugs used in alcohol or opioid dependence), including 
any date for redeemed prescriptions from 12 months prior 
to pregnancy to 12 months after delivery. We considered a 
woman exposed to a co-prescribed medication if the date 
of dispensation occurred within a specific 3-month inter-
val. Additional information on the International Classifica-
tion of Diseases (ICD) Eighth Revision (ICD-8) and Tenth 
Revision (ICD-10) codes (ICD Ninth Revision [ICD-9] 
was never implemented in Denmark) for psychiatric diag-
noses, and ATC codes for co-prescribed medications, 
can be found in Online Resource Table 1 and Table 2, 
respectively.

2.4 � Statistical Analysis

We applied group-based trajectory modeling to classify 
women into subgroups based on the identification of hetero-
geneous ADHD medication treatment patterns, using ‘traj’ 
in Stata version 16.0 (StataCorp LLC, College Station, TX, 
USA). We fitted group-based trajectory models with one to 
six groups and tested each model with linear, quadratic, and 
cubic terms to determine the best shapes that fit the data. We 
then decided the optimal number of trajectory groups based 
on four criteria: (1) Bayesian information criterion (BIC) 
and Akaike Information Criteria [23], with a lower BIC and 
AIC indicating a better model fit [24]; the BIC log Bayes 

Fig. 1   Identification of the study population. ADHD attention-deficit hyperactivity disorder
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factor approximation was defined as 2 × [ΔBIC] (subtract-
ing a less complex model from a more complex model), and 
2 × [ΔBIC] higher than 10 is considered solid evidence in 
favor of the more complex model; (2) an average posterior 
probability of ≥0.7 in each group identified; (3) a trajectory 
group had to constitute ≥10% of the total sample; and (4) 
clinical relevance, i.e., whether the trajectory groups have 
practical utility in guiding treatment decisions or interven-
tions. Women were assigned to the trajectory with the maxi-
mum posterior group probability [25].

2.5 � Sensitivity Analyses

In a sensitivity analysis, we restricted the analyses to 2710 
primiparous pregnancies to address the concern about any 
dependency between pregnancies by the same woman. Fur-
thermore, we restricted our analysis to 4344 term-born chil-
dren to evaluate the potential impact of gestational age on 
the trajectories.

In reporting the study, we followed the Strengthening 
the Reporting of Observational studies in Epidemiology 
(STROBE) guidelines.

3 � Results

We included 4717 (0.33%) singletons born to 4052 women 
who filled at least one ADHD medication prescription from 
12 months before pregnancy until 12 months after delivery 
during 1997–2020. The mean age (standard deviation) at 
the first day of pregnancy was 27.5 (5.6) years, 57.5% were 
primiparous, and 34.2% were diagnosed with ADHD before 
age 20 years.

3.1 � ADHD Treatment Trajectory Description

A model with four trajectories provided the best model 
fit according to the selection criteria outlined in Online 
Resource Table  3. The average posterior probabilities 
for all four groups were within an acceptable range of 
0.77–0.92. The four groups were identified and named 
based on their initial position and subsequent trajectory, as 
depicted in Fig. 2: (1) continuers (23.3%): this subgroup 
filled at least one ADHD medication prescription in every 
3-month interval before, during pregnancy, and in the first 
year postpartum; (2) discontinuers (41.8%): this subgroup 
filled ADHD prescriptions in the 12 months before preg-
nancy and stopped filling ADHD medication prescriptions 
during pregnancy; (3) interrupters (17.2%): this subgroup 
reduced filling prescriptions during pregnancy but resumed 
postpartum; and (4) initiators (17.7%): this subgroup did 

not fill ADHD medication prescriptions before pregnancy 
but began postpartum.

3.2 � Characteristics and Clinical Features According 
to ADHD Medication Treatment Trajectories

Table 1 presents an overview of the characteristics and clini-
cal features based on fill trajectories. The continuers tended 
to be older at the start of pregnancy (15.8% were aged 35 
years or older vs. 11.4–12.2% in the other groups), more 
likely to smoke during pregnancy (40.1% vs. 35.2–38.5% 
in the other groups), and had their index pregnancy in more 
recent years (52.8% from 2016 to 2020 vs. 35.8–46.1% in 
the other groups). A larger proportion of continuers used 
methylphenidate (89.1%) compared with the other groups 
(75.9–84.1%) and had switched ADHD medication type 
during the whole period (16.4% vs. 7.4–14.8%). Continuers 
were diagnosed with ADHD at a later age (36.8% at age 25 
years or older) compared with discontinuers (32.3%) and 
interrupters (31.9%), and more had prior prescriptions for 
both stimulant (72.8% vs. 25.5–63.9% in the other groups) 
and non-stimulant medications (28.6% vs. 10.5–27.3% in 
the other groups). All groups largely followed the same pat-
tern in terms of filling other psychotropic medications with 
a decrease around pregnancy, but the continuers had, to a 
larger extent, filled other psychotropic medications overall 
in the period, while the discontinuers had the lowest level 
from pregnancy and onwards (Fig. 3). For initiators, more 
than half had previous pregnancies (55.9%), 53.6% were 
aged 25 years or above when first diagnosed with ADHD, 
45.1% had redeemed prescriptions for antidepressants in the 
period before, during and after pregnancy, while only a few 
had previous prescriptions of stimulants (25.5%) and non-
stimulants (10.5%) prior to 12 months before pregnancy. 
Finally, initiators had the lowest frequency of women who 
had inpatient or outpatient psychiatric contacts (2.8% and 
13%, respectively) the year preceding the trajectory period, 
while they had the highest frequency of inpatient or out-
patient contacts for non-psychiatric disorders (31.8% and 
63.2%, respectively).

3.3 � Sensitivity Analyses

When restricting the analyses to 2710 primiparous pregnan-
cies, we consistently observed the same four ADHD medica-
tion-filling trajectories (Online Resource Fig. 1). However, 
the distribution in trajectories varied from the primary analy-
ses with fewer continuers or initiators and more discontinu-
ers (continuers [16.8%], discontinuers [48.1%], interrupters 
[21.5%], and initiators [13.6%]). To evaluate the potential 
impact of gestational age on the trajectory patterns, we 
examined exclusively term-born children (N = 4344). Here, 
we also observed four medication-filling trajectories (Online 
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Table 1   Characteristics of women with attention-deficit hyperactivity disorder, by trajectory group

Characteristics Continuers  
[n = 1097]

Discontinuers 
[n = 1971]

Interrupters  
[n = 813]

Initiators  
[n = 836]

Sociodemographic factors
Age at conception, years
 <24 255 (23.2) 698 (35.4) 237 (29.2) 254 (30.4)
 25–34 669 (61.0) 1049 (53.2) 477 (58.7) 487 (58.3)
 ≥35 173 (15.8) 224 (11.4) 99 (12.2) 95 (11.4)

Primiparity 580 (52.9) 1294 (65.7) 467 (57.4) 369 (44.1)
Smoking during pregnancy
 Yes 440 (40.1) 694 (35.2) 287 (35.3) 322 (38.5)
 No 623 (56.8) 1217 (61.7) 510 (62.7) 495 (59.2)
 Unknown 34 (3.1) 60 (3.0) 16 (2.0) 19 (2.3)

Maternal marital status in the year of pregnancy
 Married or co-habiting 749 (68.3) 1340 (68.0) 581 (71.5) 606 (72.5)
 Single, divorced, or widowed 348 (31.7) 631 (32.0) 232 (28.5) 230 (27.5)

Maternal highest education in the year of pregnancy
 Mandatory school 589 (53.7) 1088 (55.2) 418 (51.4) 426 (51.0)
 Above mandatory school 491 (44.8) 852 (43.2) 381 (46.9) 388 (46.4)
 Unknown 17 (1.5) 31 (1.6) 14 (1.7) 22 (2.6)

Calendar year of pregnancy
 1996–2005 8 (0.7) 45 (2.3) 9 (1.1) 29 (3.5)
 2006–2010 146 (13.3) 255 (12.9) 103 (12.7) 225 (26.9)
 2011–2015 364 (33.2) 790 (40.1) 326 (40.1) 283 (33.9)
 2016–2020 579 (52.8) 881 (44.7) 375 (46.1) 299 (35.8)

Clinical factors
ADHD medicationa

 Methylphenidate 977 (89.1) 1495 (75.9) 673 (82.8) 703 (84.1)
 Lisdexamfetamine, dexamfetamine, and amfetamines 21 (1.9) 14 (0.7) 5 (0.6) 6 (0.72)
 Modafinil 34 (3.2) 115 (5.8) 52 (6.4) 50 (5.9)
 Atomoxetine 228 (20.8) 425 (21.6) 171 (21) 144 (17.2)
 Clonidine and guanfacine <5 <5 <5 <5

Switch ADHD medication in the period 180 (16.4) 145 (7.4) 120 (14.8) 76 (9.1)
Age at first ADHD diagnosis/treatment, years
 ≤12 50 (4.6) 86 (4.4) 32 (3.9) 26 (3.1)
 13–19 300 (27.3) 688 (34.9) 268 (33.0) 163 (19.5)
 20–24 343 (31.3) 560 (28.4) 254 (31.2) 199 (23.8)
 ≥25 404 (36.8) 637 (32.3) 259 (31.9) 448 (53.6)

Previous prescriptions of stimulants at any time preceding 
the trajectory period

799 (72.8) 1,259 (63.9) 565 (69.5) 213 (25.5)

Previous prescriptions of non-stimulants at any time preced-
ing the trajectory period

314 (28.6) 538 (27.3) 231 (28.4) 88 (10.5)

Maternal psychiatric diagnosis at any time preceding the trajectory period
 Substance abuse disorder 28 (2.6) 46 (2.3) 16 (2.0) 22 (2.6)
 Psychotic disorders 16 (1.5) 36 (1.8) 7 (0.9) 8 (1.0)
 Mood disorders 140 (12.8) 202 (10.2) 81 (10.0) 76 (9.1)
 Anxiety and stress-related disorders 219 (20.0) 371 (18.8) 171 (21.0) 150 (17.9)
 Eating disorders 32 (2.9) 71 (3.6) 24 (3.0) 19 (2.3)
 Personality disorders 98 (8.9) 120 (6.1) 49 (6.0) 57 (6.8)
 Autism spectrum disorders 6 (0.5) 11 (0.6) <5 <5
 Other child-onset psychiatric disorders 55 (5.0) 103 (5.2) 46 (5.7) 32 (3.8)
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Resource Fig. 2), although with fewer continuers and more 
interrupters (continuers [18.1], discontinuers [42.3%], inter-
rupters [22.1%], and initiators [17.5%]).

4 � Discussion

In the present study, we included 4717 pregnancies among 
4052 women who filled at least one ADHD medication pre-
scription from 12 months before pregnancy until 12 months 

after delivery during the period 1997–2020. We identified 
four ADHD medication treatment trajectories: continuers 
(23.3%), discontinuers (41.8%), interrupters (17.2%), and 
initiators (17.7%).

While almost 60% of the women discontinued ADHD 
medication use, only 17% of them re-initiated (interrupt-
ers) after giving birth. Although the discontinuation group 
had a similar pattern of using other psychotropic medica-
tion the year before pregnancy as the other groups, they dis-
continued other psychotropic medication more frequently. 

Data are expressed as n (%)
ADHD attention-deficit hyperactivity disorder
a Adds up to more than 100% because individuals could have filled prescriptions for different ADHD medication types

Table 1   (continued)

Characteristics Continuers  
[n = 1097]

Discontinuers 
[n = 1971]

Interrupters  
[n = 813]

Initiators  
[n = 836]

 Other psychiatric disorders 33 (3.0) 57 (2.9) 22 (2.7) 24 (2.9)
Inpatient treatment for psychiatric disorders in the year 

preceding the trajectory period
38 (3.5) 79 (4.0) 27 (3.3) 23 (2.8)

Outpatient treatment for psychiatric disorders in the year 
preceding the trajectory period

216 (19.7) 448 (22.7) 147 (18.1) 109 (13.0)

Inpatient treatment for non-psychiatric disorders in the year 
preceding the trajectory period

280 (25.5) 448 (22.7) 194 (23.9) 266 (31.8)

Outpatient treatment for non-psychiatric disorders in the 
year preceding the trajectory period

645 (58.8) 1,122 (56.9) 491 (60.4) 528 (63.2)

Co-prescribed medications during the trajectory period
 Opioid analgesics 219 (20.0) 278 (14.1) 117 (14.4) 151 (18.1)
 Antiseizure medications 157 (14.3) 209 (10.6) 83 (10.2) 88 (10.5)
 Antipsychotics 217 (19.8) 307 (15.6) 112 (13.8) 144 (17.2)
 Anxiolytics, benzodiazepine/Z-hypnotics 287 (26.2) 384 (19.5) 176 (21.7) 179 (21.4)
 Antidepressants 451 (41.1) 667 (33.8) 317 (39.0) 377 (45.1)
 Drugs used in alcohol dependence 14 (1.3) 20 (1.0) 9 (1.1) 13 (1.6)

Sex of the child, female 524 (47.8) 952 (48.3) 455 (51.9) 360 (43.1)

Fig. 2   ADHD medication fill 
trajectories from 1 year before 
pregnancy until 1 year after 
delivery. ADHD attention-
deficit hyperactivity disorder, m 
month, T trimester
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Fig. 3   Other psychotropic 
medication, by ADHD medica-
tion fill trajectories. ADHD 
attention-deficit hyperactivity 
disorder, m month, T trimester
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Discontinuing psychotropic medication during pregnancy 
and throughout the lactation period may have been influ-
enced by a motivation to minimize fetal exposure as well as 
infant exposure through breastfeeding. However, not re-ini-
tiating ADHD medication could also reflect a fragile group 
of women with limited access to psychiatric care.

The distinct adverse profile of the continuers may reflect 
a more vulnerable and more severely impaired group who 
might be more difficult to treat, with more shifts in medica-
tion and use of other psychotropic drugs. Hence, they might 
be more strongly advised to stay on medication and also 
more rigorously followed up by their psychiatrist not only 
due to their ADHD but also due to other psychiatric con-
ditions. However, this group could also consist of women 
with very few adverse effects, better treatment response, 
and taking low doses of medication for longer periods that 
would make them more likely to stay in treatment. Refill-
ing prescriptions and maintaining contact with the physician 

is required for consistent treatment, which is not normally 
consistent with a ‘more severe’ ADHD.

Surprisingly, the group of initiators constituted almost 
18% of the women. In this group, women redeemed ADHD 
medication in late pregnancy or after delivery and only a few 
had ever previously filled prescriptions for ADHD medica-
tion. There may be different possible reasons for this, and 
one could be an indication that the challenges that come with 
pregnancy and motherhood might have increased the need 
for treatment. Pregnancy and motherhood can be a strain-
ing period associated with emotional, physical and social 
change, and there is substantial evidence that childbirth 
increases the risk of mental disorders in women in general, 
particularly in women with pre-existing psychiatric condi-
tions [26]. In this group, the majority were diagnosed with 
ADHD late (77% after age 20 years), but almost half had 
filled antidepressants in the period before, during, or after 
pregnancy. Furthermore, while only few had had psychiatric 

Fig. 3   (continued)
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hospital contact in the year preceding the trajectory period, 
the proportion of women having had inpatient or outpa-
tient hospital contacts for non-psychiatric disorders was far 
larger than what was seen in the other groups. Together, this 
may indicate a group of women who were affected by both 
somatic and psychiatric comorbid disorders potentially as a 
result of a delayed ADHD diagnosis [6].

We identified four similar trajectory patterns as a recent 
study of ADHD medication trajectories using Norwegian 
and Swedish register data [17]; however, the proportion 
of pregnancies classified in each of the trajectory patterns 
varied, with a notably higher proportion of continuers in 
Denmark. This may be partly driven by the specification of 
the models, which resulted in a more highly selected group 
defined as continuers in Norway and Sweden (5.7%), with 
a higher proportion of women using ADHD medication in 
each period (around 80–90%). However, the characteristics 
of the continuers were similar in both studies. Those who 
continued in Norway and Sweden were also older, more 
likely to smoke during pregnancy, and had higher use of 
other classes of psychotropic medication compared with 
other groups. However, in contrast to our findings, meth-
ylphenidate was the most prescribed ADHD medication 
overall, while continuers were least likely to use it in Nor-
way and Sweden, likely driven by the increasing use of lis-
dexamfetamine in these countries [15]. The classification 
of ADHD medication also differs between the studies as we 
have included other non-stimulants. We observed that con-
tinuers were most likely to switch medication in the study 
period relative to other groups, suggesting a more dynamic 
treatment approach in Denmark. Moreover, more women in 
the continuation group used lisdexamfetamine, which may 
be related to them being diagnosed in recent years, where 
an overall increase in use of this medication type has been 
observed [15]. Cross-country differences in the proportion of 
continuers may also in part be attributable to differences in 
prescriber attitudes and specialty care access. This pattern is 
also observed for antidepressant treatment during pregnancy, 
where the prevalence of continuers is larger in Denmark than 
in Norway [18].

In the last decade, a notable increase in the utilization of 
ADHD medication has been observed, spanning over both 
the general population and women of reproductive age [7, 
14], including during pregnancy [15]. We observed the same 
trend in our study, with an increasing number of women 
who fill a prescription for ADHD medication before, dur-
ing, or after pregnancy from 2011 onwards. Furthermore, 
the distribution in the trajectories has shifted towards more 
continuers in recent years. Although there are no clinical 
guidelines regarding ADHD medication use during preg-
nancy, the increase in prescription fills during pregnancy 
may reflect psychiatrists increasing willingness to prescribe 

ADHD medication to pregnant women, possibly due to the 
emergent evidence suggesting no risk or low absolute risk 
of adverse pregnancy, birth and offspring outcomes [27–29]. 
However, the lack of clinical guidelines will nevertheless 
result in an imbalanced treatment and guidance for women 
with ADHD dependent on the level of knowledge of each 
treating physician. Given the increasing number of females 
with ADHD entering reproductive age, there is an urgent 
need for international consensus to guide clinical decisions.

The main strength of this study is the use of nationwide 
register-based data, limiting selection bias to a high degree. 
Our study does have certain limitations worth noting. First, 
we focused on modeling filling trajectories. As a result, our 
findings may not entirely accurately reflect how the medica-
tion was used, and the trajectories are not directly observed 
but derived under certain modeling assumptions. Second, 
there is a risk of misclassification when using redeemed 
prescriptions to define exposure status, and underestimat-
ing medication use, when using prescription fills and not 
self-report for drugs that can be used episodically, has been 
reported [30]. Third, we included both modafinil and clo-
nidine because these medications are used off-label in the 
treatment of ADHD when there is a lack of effect of the 
registered preparations despite that the medications do not 
have a registered indication for use in ADHD.

5 � Conclusion

Around 60% of women using ADHD medication in the 
perinatal period discontinued or interrupted their treatment 
around pregnancy. Those who continued ADHD medica-
tion use differed in sociodemographic and clinical factors, 
in terms of greater use of other psychotropic medications, 
more smoking during pregnancy, and more switching 
ADHD medication type, which may reflect more severe 
ADHD. Finally, a large group of women initiated ADHD 
medication in late pregnancy or after delivery. This group 
was characterized by the majority being diagnosed late, a 
larger proportion in antidepressant treatment, and having had 
inpatient or outpatient hospital contacts for non-psychiatric 
disorders than any of the other groups.
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