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Introduction

Women in their reproductive years are commonly prescribed 
dexamphetamine (DEX) for the treatment of attention-def-
icit hyperactivity disorder (ADHD) in Australia (Kittel-
Schneider et al. 2021; Oei et al. 2012). The safety of DEX 
in pregnancy has not been adequately demonstrated, thus 
it is generally recommended where possible women cease 
taking DEX when intending to become pregnant (Besag 
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Abstract
Purpose  Attention-deficit hyperactivity disorder (ADHD) is becoming more commonly diagnosed in women, consequently, 
more women of reproductive age are taking ADHD medication, such as dexamphetamine. However, the safety associated 
with continuing or ceasing dexamphetamine during pregnancy is unclear. This study investigates outcomes associated with 
the continuation of dexamphetamine during pregnancy compared to those who ceased or were unexposed.
Methods  A population-based retrospective cohort of women from Western Australia who had been dispensed dexamphet-
amine during pregnancy and gave birth between 2003 and 2018. Women had either continued to take dexamphetamine 
throughout pregnancy (continuers, n = 547) or ceased dexamphetamine before the end of the second trimester (ceasers, 
n = 297). Additionally, a matched (1:1) comparison group of women who were dispensed an ADHD medication prior to 
pregnancy but not during pregnancy (unexposed) was included in the study (n = 844). Multivariable generalised linear mod-
els were used to compare maternal and neonatal health outcomes.
Results  Compared to continuers, ceasers had greater odds of threatened abortion (OR: 2.28; 95%CI: 1.00, 5.15; p = 0.049). 
The unexposed had some benefits compared to the continuers, which included lower risk of preeclampsia (OR: 0.58; 95%CI: 
0.35, 0.97; p = 0.037), hypertension (OR: 0.32; 95%CI: 0.11, 0.93; p = 0.036), postpartum haemorrhage (OR: 0.57; 95%CI: 
0.41, 0.80; p = 0.001), neonatal special care unit admittance (OR: 0.16; 95%CI: 0.12, 0.20; p < 0.001) and fetal distress (OR: 
0.73; 95%CI: 0.54, 0.99; p = 0.042).
Conclusion  Continuing dexamphetamine throughout pregnancy was not associated with an increase in adverse neonatal and 
maternal health outcomes compared to ceasing. Ceasing dexamphetamine during pregnancy was associated with increased 
odds of threatened abortion compared with continuing dexamphetamine. However, this is something that requires further 
investigation due to the small sample size, difficulties examining timing, and the inability to examine spontaneous abortions. 
The unexposed showed some benefits compared to the continuers, suggesting that where possible the cessation of dexam-
phetamine prior to pregnancy may be advisable.

Keywords  Attention-deficit hyperactivity disorder (ADHD) · Dexamphetamine · Pregnancy · Maternal outcomes · 
Neonatal outcomes
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2014; Kittel-Schneider et al. 2021; Poulton et al. 2018). 
However, unplanned pregnancies can occur, resulting in 
unintentional fetal exposure (Koren et al. 2020). The exact 
prevalence of worldwide psychostimulant medication use in 
pregnant women with ADHD is not known (Andrade 2018). 
However, a study conducted in Norway and Sweden estab-
lished that in 2019, the prevalence of ADHD medication use 
during pregnancy was 5.5/1000 and 7.9/1000 respectively 
(Cohen et al. 2023). If women become pregnant while on 
DEX, physicians typically advise patients to either reduce 
or cease DEX, to reduce exposure and potential harm to the 
developing fetus (Besag 2014; Kittel-Schneider et al. 2021; 
Poulton et al. 2018). However, this advice is based on lim-
ited empirical evidence.

Our understanding of the safety of DEX in pregnancy 
has largely been taken from studies on the use of stimulants 
more broadly, including studies examining ADHD medica-
tion (often with no delineation between medications) (Bro 
et al. 2015; Hærvig et al. 2014; Källén et al. 2013; Nörby et 
al. 2017b; Poulton et al. 2018) and studies examining the 
use of illicit stimulants such as methamphetamine (Gorman 
et al. 2014; Kalaitzopoulos et al. 2018a; Oei et al. 2010; 
Thaithumyanon et al. 2005). The use of ADHD medications 
has been associated with increased risk of being admitted to 
the neonatal intensive care unit (Nörby et al. 2017a), pre-
term birth (Källén et al. 2013; Nörby et al. 2017b; Poulton et 
al. 2018), low Apgar scores (< 7 or < 10, depending on the 
study) (Bro et al. 2015; Poulton et al. 2018), and miscarriage 
(Bro et al. 2015; Hærvig et al. 2014). However, many stud-
ies on the safety of ADHD medications in pregnancy are 
complicated by the contribution of ADHD to adverse mater-
nal and neonatal outcomes (Poulton et al. 2018). Similarly, 
studies examining the use of illicit stimulants in pregnancy 
are complicated by confounding factors relating to illicit 
substance use. Illicit stimulant use during pregnancy has 
been associated with an increased risk of perinatal mortality 
(Gorman et al. 2014), pre-term birth (Gorman et al. 2014; 
Oei et al. 2010), low birth weight (Kalaitzopoulos et al. 
2018b), and low Apgar scores (Kalaitzopoulos et al. 2018b). 
Additionally, neonatal abstinence syndrome has been doc-
umented in neonates exposed to illicit amphetamines and 
methamphetamine (Oei et al. 2010; Thaithumyanon et al. 
2005). However, it is difficult to distinguish the direct and 
indirect effects of illicit stimulants on perinatal health out-
comes, due to the high presence of confounding variables.

Given the possibility of harm associated with ADHD 
medication taken during pregnancy, women may choose 
to cease their medication during their pregnancy. However, 
untreated ADHD can be associated with exacerbation of 
the features of ADHD, causing increased levels of stress, 
anxiety and depression, which are associated with adverse 
maternal and neonatal outcomes (Damer et al. 2021; Glover 

2013; Grigoriadis et al. 2013). As yet, a direct comparison 
between outcomes in women who choose to continue or 
cease ADHD treatment has not been carried out; thus it is 
difficult to ascertain how the benefits to continue or cease 
treatment may affect neonatal outcomes (Anderson et al. 
2018; Damer et al. 2021). Additionally, little is known about 
the safety of DEX use during pregnancy for the treatment 
of ADHD. This study aimed to compare maternal and neo-
natal health outcomes associated with the cessation or con-
tinuation of DEX during pregnancy in women with ADHD. 
Additionally, the study compared outcomes in women who 
continued DEX throughout pregnancy to an unexposed 
comparison group.

Methods

Study design

This retrospective cohort study utilised routinely-collected 
administrative-linked data to investigate the maternal and 
neonatal health outcomes associated with the use of DEX 
in pregnancy. The study included women with ADHD, who 
gave birth in Western Australia (WA) between 2003 and 
2018.

Data sources

The Midwives Notification System (MNS), Monitoring of 
Drugs of Dependence System (MODDS), Hospital Mor-
bidity Data Collection (HMDC) and the WA Registry of 
Births, Deaths and Marriages were linked by the WA Data 
Linkage Branch. Linkage was performed using probabi-
listic matching with clerical review (Gill et al. 1993; Hol-
man et al. 1999). Data from the MNS contained identifying 
information for both the mother and child, which aided the 
linking of maternal dispensing data and data pertaining to 
neonatal outcomes (i.e. hospital and mortality data)(Guide-
lines for midwives notification of case attended, 2021). The 
MNS contains information regarding all live born and still-
born neonates who were at least 20 weeks of gestational 
age or greater than 400 g of birth weight when gestational 
age was unknown (Guidelines for midwives notification 
of case attended, 2021). Medical termination of pregnan-
cies or pregnancy loss prior to 20 weeks gestation are not 
included in MNS (Guidelines for midwives notification of 
case attended, 2021).

Eligible women were identified by linking data from 
the MNS to data from the MODDS. The MODDS contains 
information on the dispensing of all Schedule 8 medications 
in WA. In Australia, the Therapeutic Goods Administra-
tion has classed DEX as a Schedule 8 medicine, meaning 

1 3



Investigating maternal and neonatal health outcomes associated with continuing or ceasing dexamphetamine…

that storing, prescribing, and dispensing of DEX is closely 
monitored, due to its potential for misuse, abuse, and depen-
dence. The MODDS includes a record of the prescription 
date, dispensing date, the quantity dispensed and strength. 
The dispensing date was used with the neonate’s date of 
birth and estimated length of gestation to determine prob-
able exposure.

Participants

The study included three groups of women who had been 
diagnosed with ADHD and had given birth during the 
study period. Women dispensed DEX during pregnancy 
were included in the study if they had continued DEX dur-
ing pregnancy (continuers, n = 547) or had been on DEX 
initially but had ceased DEX prior to the end of the sec-
ond trimester (from conception to day 179) and who did 
not resume DEX use during pregnancy (ceasers, n = 297). 
The third group (unexposed) included a matched cohort of 
women with ADHD who had not used DEX or methylphe-
nidate (MPH) during pregnancy, randomly matched 1:1 to 
women exposed to DEX during pregnancy by smoking sta-
tus and parity (n = 844). Unfortunately, due to the limited 
number of individuals available for random matching, exact 
matching was only permissible using two variables (smok-
ing and parity).

The continuers were dispensed at least one script per tri-
mester for the full pregnancy. Women were also classified 
as continuers if they gave birth prior to the end of the sec-
ond trimester and had a dispensed script in trimesters one 
and two. Ceasers had at least two scripts dispensed, either 
both in trimester one or in trimester one and two (but not 
in the third trimester). Dispensing in the second trimester 
was included, as the woman may not have been aware she 
was pregnant until this time or she may have waited until 
the second trimester to cease, so as to avoid pregnancy 
loss due to possible withdrawal symptoms. The unexposed 
group had been dispensed at least two scripts of either DEX 
or MPH 29–1826 days prior to conception (but not during 
pregnancy). These women were mutually exclusive to the 
continuers and ceasers.

The study cohort was limited to women aged 18–45 years 
with singleton pregnancies. For women with more than one 
eligible pregnancy during the study period, only their first 
pregnancy was included. In this study, a DEX prescription 
for this study cohort included dexamphetamine sulfate and/
or lisdexamfetamine dimesilate (prodrug to dexamphet-
amine sulfate). Women who were treated with MPH during 
pregnancy were excluded.

Outcomes

Primary maternal outcomes investigated included com-
plications during pregnancy and characteristics of labour 
and delivery, using data from the MNS (Guidelines for 
midwives notification of case attended, 2021). Pregnancy 
complications included clinically diagnosed preeclampsia, 
hypertension, antepartum haemorrhage, premature rupture 
of membranes, threatened abortion (< 20 weeks gestation) 
and threatened early labour (< 37weeks) (Guidelines for 
midwives notification of case attended, 2021). Character-
istics of labour and delivery included precipitate delivery, 
postpartum haemorrhage (≥ 500  ml), the onset of labour 
(i.e. spontaneous, induced or a planned caesarean section/
delivery) and caesarean section/delivery (both planned and 
emergency)(Guidelines for midwives notification of case 
attended, 2021).

Given that ADHD patients are at a greater risk of devel-
oping comorbid psychiatric illnesses, hospitalisations for 
mental illness were examined during the third trimester of 
pregnancy and in the postpartum period (42 days post birth) 
(Ebejer et al. 2012; Li et al. 2020). Identification of these 
hospitalisations was determined using hospital morbidity 
data, which classified inpatient mental health illnesses using 
ICD-10-AM codes (F00-F99).

Primary neonatal outcomes of interest were obtained 
from the MNS, which included estimated gestational length 
(weeks), preterm birth (< 37 weeks), very preterm birth 
(< 32 weeks), birth size (i.e. weight, length, and head cir-
cumference), Apgar score (both at 1 and 5 min, with a low 
score being less than 7), neonate length of stay in the hos-
pital (days) and admission to the special care unit (SCU) 
(Guidelines for midwives notification of case attended, 
2021). Neonatal abstinence syndrome (NAS) (P96.1) was 
ascertained from the HMDC using ICD-10-AM codes.

The MNS and WA Death Register provided data on peri-
natal mortality, which included stillbirths and those who 
died within the first 28 days after birth. Fetal distress diag-
nosis at the time of birth was recorded by the MNS.

Percentages of optimal birth parameters were provided 
by the WA Data Linkage Branch. They are calculated as per 
Blair et al. (2005), taking into consideration maternal height 
along with the neonatal gestational age, sex and birth order 
(Blair et al. 2005). The percentage of neonates born with a 
low birth weight (less than 2500 g) was also calculated.

Statistical methods

Characteristics of the women were descriptively sum-
marised for the three groups, which included maternal age, 
smoking status, diabetes, previous pregnancies, mental 
health hospitalisation within 5 years prior to conception 
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women (64.8%) were continuers, while 297 (35.2%) were 
ceasers. For those who ceased using DEX during pregnancy, 
this typically took place in the second trimester (n = 182, 
61.3%). There were 844 women in the matched unexposed 
group. Women in the unexposed group were younger by 
an average of 2 years (coeff: -2.05; 95%CI: -2.71, -1.39; 
p < 0.001) and had 1.5-times the odds of being hospitalised 
with mental health conditions within the five years prior 
to conception than women in the continued group (OR: 
1.58; 95%CI: 1.18, 2.12; p = 0.002) (Table 1). Ceasers were 
not significantly different from the continuers in terms of 
maternal age, smoking status, diabetes diagnosis, number of 
previous pregnancies, mental health hospitalisations (both 
five years prior to conception and in the first trimester), and 
socioeconomic status (Table 1).

Maternal outcomes

Ceasers were more than twice as likely to have a threat-
ened abortion than those in the continued group (OR: 2.28; 
95%CI: 1.00, 5.15; p = 0.049) (Table 2). There was no dif-
ference between the proportion of unexposed and continu-
ers in terms of threatened abortion (OR: 1.13; 95%CI: 0.53, 
2.42; p = 0.756) (Table 2). There was no significant differ-
ence in preeclampsia between the ceasers and continuers 
(OR: 0.64; 95%CI: 0.32, 1.26; p = 0.199) (Table  2). The 
unexposed group were less likely to develop preeclamp-
sia compared to continuers (OR: 0.58; 95%CI: 0.35, 0.97; 
p = 0.037) (Table  2). The unexposed had a lower risk of 
developing hypertension compared to the continuers (OR: 
0.32; 95%CI: 0.11, 0.93; p = 0.036) (Table 2). Less than five 
ceasers were diagnosed with hypertension making compari-
sons unreliable. The unexposed women also had a lower risk 
of having a post-partum haemorrhage compared to the con-
tinuers (OR: 0.57; 95%CI: 0.41, 0.80; p = 0.001) (Table 2). 
However, the risk of antepartum haemorrhage did not dif-
fer between the two groups (OR: 0.78; 95%CI: 0.46, 1.33; 
p = 0.363) (Table  2). The portion of patients experiencing 
postpartum and antepartum haemorrhage was not different 
in ceasers and continuers.

All other maternal health outcomes in those who con-
tinued DEX throughout pregnancy did not significantly dif-
fer from those who ceased DEX or were unexposed. This 
included most complications during pregnancy, such as 
threatened early labour, premature rupture of membranes, 
and antepartum haemorrhage. There were no differences 
between most of the characteristics of labour and delivery, 
which included the onset of labour, caesarean section/deliv-
ery, and precipitate delivery. Mental health hospitalisations 
were also not significantly different in the third trimester 
and postpartum period.

and during the first trimester, remoteness, and socioeco-
nomic status. Remoteness and socioeconomic status were 
calculated by the WA Data Linkage Branch using Spectrum 
software (Pitney Bowes 2015) to perform geocoding, then 
allocating socio-economic indexes for areas (SEIFA) and 
remoteness area (RA) in relation to the applicable census 
year.

To reduce confounding and account for differences 
that might exist between patients in each group, the non-
exposed comparison was matched to exposed patients. The 
two groups were matched 1:1 on smoking status and parity. 
Additionally, comparisons between patient characteristics 
in each group using univariable generalized linear models 
were used to identify differences between the groups that 
were later adjusted when comparing outcomes. Models 
were adjusted for maternal age, and hospitalization for men-
tal health conditions (5 years prior to conception), as well 
as the matched variables smoking status during pregnancy 
and parity (0 or 1 + prior pregnancies). These confounding 
variables were chosen as they have been associated with 
maternal and/or neonatal outcomes and are commonly used 
in pharmaco-epidemiological analysis.

The cessation group and the non-exposed group were 
compared to the continuation group. Maternal and neona-
tal health outcomes were investigated using multivariable 
linear regression (estimated gestation, birth weight), logis-
tic regression (threatened abortion, admission to SCU, fetal 
distress), ordered logistic regression (Apgar scores), nega-
tive binomial regression (parity) and multinomial regres-
sion (onset of labour). As the matching was only carried 
out using two variables and would be considered “loosely 
matched” unconditional logistic regression was used in 
fitting with work done by Kuo and colleagues (Kuo et al. 
2018). A p-value of 0.05 was used to identify statistical sig-
nificance. Data analysis was completed using Stata/SE 17.0 
(StataCorp, College Station, Texas, USA, 2021).

There was a small amount of data missing for remote-
ness, SEIFA, birth length, head circumference, percentage 
of optimal birth length, percentage of optimal head cir-
cumference, and percentage of optimal birth weight. The 
percentage of missing data was less than 5.3% for these 
variables. The portion of missing data did not differ between 
the groups. Where data was missing, these individuals were 
excluded from the analysis of that outcome.

Results

Demographics

A total of 844 eligible women who were dispensed DEX 
during pregnancy were included in this study. Of these, 547 
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very preterm birth) and birth size (birth weight, birth length 
and head circumference). Apgar scores at one minute and 
five minutes were not significantly different between the 
groups. There were also no differences in terms of length of 
stay in hospital, or NAS diagnosis. Perinatal mortality was 
uncommon, with less than five cases in each group.

Discussion

Main findings

Continued DEX treatment for ADHD during pregnancy 
did not appear to be associated with negative maternal or 
neonatal health outcomes when compared to the group that 
ceased DEX during pregnancy. Thus, women with ADHD 
may not need to be discouraged from continuing DEX dur-
ing pregnancy, as we found no association with an increased 
risk of severe adverse maternal or neonatal health out-
comes, although future research is required to support this. 

Neonatal outcomes

Compared with neonates of the continuers, the average 
length of gestation in the ceasers’ neonates was 0.33 weeks 
longer (95%CI: 0.04, 0.61; p = 0.024) (Table 3). The neo-
nates of the unexposed also had a slightly longer average 
estimated length of gestation by 0.30 weeks compared with 
neonates from the continuers group (95%CI: 0.09, 0.52; 
p = 0.006) (Table 3).

The neonates of the continuers and ceasers had compara-
ble levels of admittance to the SCU (OR: 1.09; 95%CI: 0.82, 
1.45; p = 0.560) and fetal distress (OR: 0.73; 95%CI: 0.49, 
1.09; p = 0.122) (Table 3). The neonates from the unexposed 
group were 84% less likely to be admitted to the SCU (OR: 
0.16; 95%CI: 0.12, 0.20; p < 0.001) and to exhibit signs of 
fetal distress (OR: 0.73; 95%CI: 0.54, 0.99; p = 0.042) than 
those from the continuers (Table 3).

All other health outcomes of the neonates of the continu-
ers did not significantly differ from those of the ceasers or 
the unexposed group. This includes prematurity (including 

Table 1  Characteristics of women who continued treatment compared to those who ceased or were unexposed women
Continuers Ceasers Continuers vs. ceasers Unexposed Continuers vs. unexposed

Effect size (95%CI) p-value Effect size (95%CI) p-value
Number of women 547 297 - - 844 - -
Maternal age (years), 
mean ± sd

29.2 ± 5.5 28.6 ± 5.9 coeff: -0.59 (-1.45, 
0.27)

0.184 27.2 ± 6.5 coeff: -2.05 (-2.71, 
-1.39)

0.000

Smoking, n (%) 167 (30.5%) 92 (31.0%) OR: 1.02 (0.75, 1.39) 0.893 259 (30.7%) OR: 1.01 (0.80, 1.27) 0.951
Diabetes, n (%) 42 (7.7%) 19 (6.4%) OR: 0.82 (0.47, 1.44) 0.493 53 (6.3%) OR: 0.81 (0.53, 1.23) 0.313
Previous pregnancies, 
median (IQR)

1 (0, 2) 1 (0, 2) coeff: -0.03 (-0.19, 
0.13)

0.719 1 (0, 2) coeff: -0.05 (-0.17, 
0.07)

0.410

Mental health hospitalisation
Previous (5 years prior to 
conception), n (%)

78 (14.3%) 50 (16.8%) OR: 1.22 (0.83, 1.79) 0.320 176 (20.8%) OR: 1.58 (1.18, 2.12) 0.002

Trimester 1, n (%) 6 (1.1%) < 5 
(< 1.7%)

-a -a 7 (0.8%) OR: 0.75 (0.25, 2.26) 0.614

SEIFA advantage, n (%)
1 (most disadvantage) 53 (9.7%) 24 (8.1%) OR: 0.95 (0.74, 1.22) 0.664 95 (11.3%) OR: 0.91 (0.75, 1.10) 0.318
2 72 (13.2%) 46 (15.5%) 118 (14.0%)
3 168 (30.7%) 98 (33.0%) 251 (29.8%)
4 136 (24.9%) 66 (22.2%) 212 (25.1%)
5 (most advantage) 118 (21.6%) 63 (21.2%) 167 (19.8%)
Remoteness, n (%)
Major city 416 (76.0%) 215 

(72.4%)
OR: 1.23 (0.90, 1.69) 0.199 613 (72.7%) OR: 1.24 (0.97, 1.58) 0.087

Inner regional 96 (17.5%) 54 (18.2%) 137 (16.2%)
Outer regional 22 (4.0%) 19 (6.4%) 61 (7.2%)
Remote 5 (0.9%) < 5 

(< 1.7%)
24 (2.8%)

Very remote 8 (1.5%) < 5 
(< 1.7%)

8 (0.9%)

IQR = interquartile range, n = number, sd = standard deviation, SEIFA = socio-economic indexes for areas, 95%CI = 95% confidence interval, 
coeff = coefficient, OR = odds ratio
a Data not reported to maintain anonymity
Bold p-value indicates statistically significant results (p < 0.05)
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(only for the ceasers), and very early pre-term birth. This 
small sample size also limited the study with how it was 
able to match for potential confounders.

It is unclear how generalisable the results from this 
study would be to other populations, particularly, where the 
patient population and the use of DEX differs from WA. Dif-
ferences in treatment regimes, doses, and access to health 
care may affect outcomes associated with the use of DEX 
in pregnancy.

Interpretation

Maternal health

Maternal health and characteristics of labour and delivery 
were typically similar between the three groups. However, 
women who ceased DEX treatment during pregnancy had 
a 2.2-fold increased risk of threatened abortion (vaginal 
bleeding prior to 20 weeks gestation) compared to women 
who continued DEX treatment. This finding is particularly 
noteworthy, as it may be associated with the DEX with-
drawal process. Although, it could also be explained that 

However, there does appear to be advantages (e.g. decrease 
risk for preeclampsia, hypertension, postpartum haemor-
rhage, admissions to SCU and fetal distress) in ceasing dex-
amphetamine use prior to pregnancy.

Strengths and limitations

This was a large study, including all eligible women within 
WA over a 16-year period. However, it utilised routinely-
collected administrative data, of which some information is 
not collected and thus could not be examined or controlled 
for. This included information on the exposure (e.g. actual 
medication use, medication adherence, and timing of medi-
cation cessation in relation to outcome assertainment), out-
comes of interest (e,g, pregnancy loss prior to 20 weeks), 
and confounders (e.g. severity of ADHD, and alcohol con-
sumption during pregnancy). Importantly, unmeasured dif-
ferences between the groups may have also contributed to 
differences in both maternal and neonatal outcomes. Fur-
thermore, while the study utilised whole-population data, the 
sample size was not sufficient to robustly examine several 
rare outcomes including perinatal mortality, hypertension 

Table 2  Maternal health outcomes of women who continued treatment compared to those who ceased or were unexposed women
Continuers Ceasers Continuers vs. ceasers Unexposed Continuers vs. unexposed

Effect size (95%CI)a p-value Effect size (95%CI)a p-value
Preeclampsia, n (%) 33 (6.0%) 12 (4.0%) OR: 0.64 (0.32, 1.26) 0.199 31 (3.7%) OR: 0.58 (0.35, 0.97) 0.037
Hypertension, n (%) 11 (2.0%) < 5 

(< 1.7%)
-b -b 5 (0.6%) OR: 0.32 (0.11, 0.93) 0.036

Threatened abortion, n (%) 11 (2.0%) 13 (4.4%) OR: 2.28 (1.00, 5.15) 0.049 18 (2.1%) OR: 1.13 (0.53, 2.42) 0.756
Threatened early labour, n (%) 20 (3.7%) 13 (4.4%) OR: 1.22 (0.60, 2.50) 0.589 19 (2.2%) OR: 0.63 (0.33, 1.20) 0.157
Premature rupture of mem-
branes, n (%)

36 (6.6%) 11 (3.7%) OR: 0.55 (0.28, 1.10) 0.092 39 (4.6%) OR: 0.71 (0.44, 1.14) 0.163

Antepartum haemorrhage, n (%) 27 (5.0%) 12 (4.0%) OR: 0.82 (0.41, 1.64) 0.569 32 (3.8%) OR: 0.78 (0.46, 1.33) 0.363
Postpartum haemorrhage, n (%) 81 (14.8%) 38 

(12.8%)
OR: 0.83 (0.55, 1.26) 0.382 79 (9.4%) OR: 0.57 (0.41, 0.80) 0.001

Onset of labour, n (%)
Spontaneous 260 (47.5%) 133 

(44.8%)
- - 394 (46.7%) - -

Induced 175 (32.0%) 103 
(34.7%)

coeff: 0.16 (-0.17, 
0.48)

0.343 292 (34.6%) coeff: 0.14 (-0.11, 
0.40)

0.269

No labour (planned c-section) 112 (20.5%) 61 
(20.5%)

coeff: 0.11 (-0.28, 
0.49)

0.580 158 (18.7%) coeff: 0.09 (-0.28, 
0.39)

0.513

C-section (emergency or 
planned), n (%)

208 (38.0%) 107 
(36.0%)

OR: 0.95 (0.70, 1.27) 0.715 274 (32.5%) OR: 0.87 (0.69,1.10) 0.250

Precipitate delivery, n (%) 54 (9.9%) 27 (9.1%) OR: 0.89 (0.54, 1.44) 0.630 77 (9.1%) OR: 0.83 (0.57, 1.21) 0.347
Mental health hospitalisation
Trimester 3, n (%) 76 (13.9%) 32 

(10.8%)
OR: 0.70 (0.44. 1.10) 0.122 108 (12.8%) OR: 0.84 (0.60, 1.17) 0.301

Postpartum (day 0–42), n (%) 6 (1.1%) < 5 
(< 1.7%)

-b -b 8 (0.9%) OR: 0.93 (0.32, 2.73) 0.891

c-section = caesarean section/delivery, n = number, 95%CI = 95% confidence interval, coeff = coefficient, OR = odds ratio
a Adjusted for smoking status, parity, maternal age and mental health hospitalisation five years prior to conception
b Data not reported to maintain anonymity
Bold p-value indicates statistically significant results (p < 0.05)
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different mechanisms of how they affect the woman and 
neonate leading to differing outcomes than that seen with 
DEX here (Diav-Citrin et al. 2016; Hærvig et al. 2014; Li 
et al. 2020). Another possibility for the conflicting results is 
the section of the comparison group without ADHD (Hær-
vig et al. 2014). This likely resulted in confounding, with 
these comparison women differing substantially from medi-
cated women with ADHD (Hærvig et al. 2014).

Women in the unexposed group were less likely to develop 
preeclampsia compared to the continuers, however, there 
was no difference between the continued and ceased groups 
for this outcome. A study completed by Camacho et al. ( 
2023) found an increased risk of developing preeclampsia in 
women exposed to stimulant medication compared to those 
not exposed. This study did not separate exposure to MPH 

women who experienced a threatened abortion were more 
likely to cease their medication after the event. It was not 
possible with the existing study data to examine the tim-
ing of the threatened abortion in relation to the cessation of 
DEX in our cohort. Additionally, it is unclear if the risk of 
threatened abortion was also reflective of an increased risk 
of spontaneous abortion, which is an important outcome to 
consider for future research.

A Danish study documented that the risk of miscarriages 
(loss of pregnancy prior to 20 weeks gestation) was higher 
among women who continued ADHD medication during 
pregnancy compared to those who were not exposed to 
ADHD medication (OR: 2.07; 95% CI: 1.51,  2.84)(Hær-
vig et al. 2014). However, only MPH, atomoxetine and 
modafinil were investigated, which could potentially have 

Table 3  Health outcomes of neonates exposed to dexamphetamine compared to those with early exposure or non-exposure
Continuers Ceasers Continuers vs. ceasers Unexposed Continuers vs. unexposed

Effect size (95%CI)a p-value Effect size (95%CI)a p-value
Sex (male), n (%) 294 (53.8%) 161 

(54.2%)
coeff: -0.02 (-0.30, 
0.26)

0.887 437 
(51.8%)

coeff: 0.07 (-0.14, 
0.29)

0.503

Estimated gestational length 
(weeks), mean ± sd

38.2 ± 1.9 38.5 ± 2.0 coeff: 0.33 (0.04, 0.61) 0.024 38.6 ± 2.1 coeff: 0.30 (0.09, 
0.52)

0.006

Pre-term birth, n (%) 69 (12.6%) 30 (10.1%) OR: 0.78 (0.49, 1.23) 0.291 78 (9.2%) OR: 0.73 (0.51, 1.03) 0.076
Very pre-term birth, n (%) < 5 (< 0.9%) 6 (2.0%) -b -b 11 (1.3%) -b -b

Birth weight (g), mean ± sd 3302 ± 555 3357 ± 577 coeff: 53.72 (-26.03, 
133.46)

0.187 3319 ± 580 coeff: 7.67 (-53.89, 
69.23)

0.807

Percentage optimal birth weight 100.1 ± 14.1 100.2 ± 2.6 coeff: -0.02 (-2.01, 
1.96)

0.980 99.0 ± 14.3 coeff: -1.27 (-2.80, 
0.26)

0.104

Low birth weight (below 2500 g), 
n (%)

43 (7.9%) 22 (7.4%) OR: 0.94 (0.55, 1.60) 0.823 60 (7.1%) OR: 0.92 (0.61, 1.40) 0.706

Length at birth (cm), mean ± sd 49.8 ± 3.2 50.1 ± 3.0 coeff: 0.31 (-0.12, 
0.75)

0.157 49.9 ± 3.1 coeff: 0.06 
(-0.27,0.40)

0.716

Percentage optimal birth length 100.1 ± 5.0 100.4 ± 4.5 coeff: 0.30 (-0.37, 
0.97)

0.385 99.9 ± 4.5 coeff: -0.25 (-0.77, 
0.27)

0.342

Head circumference (cm), 
mean ± sd

34.1 ± 2.0 34.2 ± 2.0 coeff: 0.10 (-0.19, 
0.38)

0.511 34.2 ± 2.1 coeff: 0.12 (-0.11, 
0.34)

0.308

Percentage optimal head 
circumference

99.3 ± 4.4 99.3 ± 4.5 coeff:- 0.02 (-0.68, 
0.64)

0.947 99.5 ± 4.7 coeff: 0.05 (-0.46, 
0.56)

0.857

Apgar score at one min, median 
(IQR)

9 (8, 9) 9 (8, 9) coeff: -0.07 (-0.35, 
0.21)

0.613 9 (8, 9) coeff: 0.01 (-0.21, 
0.23)

0.932

Apgar score at five min, median 
(IQR)

9 (9, 9) 9 (9, 9) coeff: 0.14 (-0.21, 
0.48)

0.434 9 (9, 9) coeff: 0.05 
(-0.22,0.31)

0.727

Low Apgar score at five min, n 
(%)

10 (1.8%) 10 (3.4%) OR: 1.88 (0.77, 4.58) 0.166 20 (2.4%) OR: 1.35 (0.62, 2.93) 0.456

Length of stay in hospital (days), 
median (IQR)

3 (2–5) 3 (2–5) coeff: 0.00 (-0.11, 
0.12)

0.956 3 (2–5) coeff: 0.01 (-0.08, 
0.10)

0.791

Admission to special care unit, 
n (%)

304 (55.7%) 171 
(57.8%)

OR: 1.09 (0.82, 1.45) 0.560 139 
(16.5%)

OR: 0.16 (0.12, 0.20) 0.000

NAS, n (%) 17 (3.1%) 7 (2.4%) OR: 0.75 (0.30, 1.84) 0.527 26 (3.1%) OR: 1.03 (0.55, 1.96) 0.917
Fetal distress, n (%) 96 (17.5%) 41 (13.8%) OR: 0.73 (0.49, 1.09) 0.122 119 

(14.1%)
OR: 0.73 (0.54, 0.99) 0.042

IQR = interquartile range, n = number, NAS = neonatal abstinence syndrome, sd = standard deviation, 95%CI = 95% confidence interval, 
coeff = coefficient, OR = odds ratio
a Adjusted for smoking status, parity, maternal age and mental health hospitalisation five years prior to conception
b Data not reported to maintain anonymity
The bold p-value indicates a statistically significant result (p < 0.05)
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clinically significant considering there was no difference 
in preterm birth between groups. This was an unexpected 
outcome as previous studies showed a risk of preterm birth 
associated with the continuation of ADHD medication dur-
ing pregnancy opposed to no treatment (Cohen et al. 2017; 
Garey et al. 2020; Humphreys et al. 2007; Jiang et al. 2019; 
Nörby et al. 2017b; Oei et al. 2012; Poulton et al. 2018).

Neonates of the continuers had a greater risk of presenting 
with fetal distress and being admitted to the SCU compared 
to neonates from the unexposed group. Although, neonates 
of the ceasers had a similar risk of these outcomes when 
compared to continuers. This aligns with a few studies that 
found ADHD medication exposure in utero to be associated 
with an increased risk for neonatal admittance to the SCU 
compared to the unexposed group (Jiang et al. 2019; Nörby 
et al. 2017b; Poulton et al. 2018). This increased risk has 
previously been explained by DEX crossing the placenta 
and affecting neonate neurotransmitters, leading to with-
drawal symptoms that require additional care (Jiang et al. 
2019; Li et al. 2020; Shah and Yates 1978). However, in this 
study, there was no association between prenatal exposure 
to DEX with an increased risk of NAS diagnosis when com-
pared to the unexposed group. Fetal distress may contribute 
to the increased risk of being admitted to the SCU, but fetal 
distress is a broad term and the exact reasons for the fetus 
showing distress could not be captured in this study. Further 
analysis of the reason for SCU admission for these children 
is required.

Conclusion

Despite guidelines typically suggesting that were possible 
patients should cease using DEX during pregnancy, in this 
study, approximately two-thirds of women continued treat-
ment. Continuing DEX during pregnancy for the treat-
ment of ADHD was not associated with an increased risk 
of severe adverse neonatal and maternal health outcomes 
when compared to women ceasing DEX during pregnancy. 
Although cessation of DEX may be associated with a 
greater risk of threatened abortion compared to those that 
continue DEX, indicating a possible association with DEX 
withdrawal. However, this is something that requires fur-
ther investigation due to the small sample size, difficulties 
examining timing, and the inability to examine spontaneous 
abortion. The use of DEX during pregnancy was associated 
with an increased risk of preeclampsia, hypertension, post-
partum haemorrhage, admittance to SCU and fetal distress, 
when compared with the non-exposed comparison group, 
suggesting that where possible the cessation to DEX prior 
to pregnancy may be advisable. This emphasises the impor-
tance of tailoring treatment plans for each woman, as they 

and DEX to investigate if there was a difference between 
the stimulant medications (Camacho et al. 2023). Another 
study completed by Cohen et al. ( 2017) also showed similar 
findings, with women exposed to a psychostimulant having 
an increased risk of developing preeclampsia compared to 
unexposed women. A previous study completed by Poulton 
et al. ( 2018) in Australia found an increased risk for devel-
oping preeclampsia if the woman continued ADHD psy-
chostimulant medication throughout pregnancy compared 
to those who were not treated, however, they were unable 
to discern if it was the treatment itself that caused this or a 
direct cause of ADHD. Results from our study, in alignment 
with previous studies (Camacho et al. 2023; Cohen et al. 
2017), indicate that the vasoconstrictive properties of DEX 
and not ADHD itself may play a role in increasing the risk 
of developing preeclampsia in the continuers, as the women 
in the unexposed comparison group were all diagnosed with 
ADHD but had no increased risk of preeclampsia.

The risk of developing clinically diagnosed hypertension 
was greater in the continuers compared to the unexposed 
group. In keeping with this, Newport et al. ( 2016) found 
that women exposed to psychostimulants during pregnancy 
were at a greater risk of developing hypertensive disorders 
during pregnancy than women who did not have any expo-
sure during pregnancy. Hypertension has been associated 
with psychostimulant medication in nongravid adults, there-
fore, it is understandable to see it also develop in pregnant 
women who are taking DEX (Newport et al. 2016). There 
was also no significant difference between the continuers 
and ceasers with regard to hypertension. However, these 
results are based on small numbers and needs to be exam-
ined with care.

Continuers had an increased risk for postpartum haem-
orrhage compared to the unexposed group. However, there 
was no significant difference between these groups when it 
came to antepartum haemorrhage. This was an unexpected 
result, contrasting the results of a previous Australian study, 
which found no increased risk of postpartum haemorrhage 
associated with ADHD medication use in pregnancy com-
pared to those who were untreated (Poulton et al. 2018). 
Further investigation of this outcome is required to deter-
mine the potential cause.

Neonatal health

The continuation of DEX during pregnancy appeared not 
to be associated with an increased risk of severe adverse 
neonatal health outcomes compared to ceasing DEX dur-
ing pregnancy. The neonates of the continuers had slightly 
shorter average lengths of gestation compared to neonates 
from both ceasers and unexposed groups. However, the dif-
ference was minimal (0.3–0.4 weeks) and is unlikely to be 

1 3



Investigating maternal and neonatal health outcomes associated with continuing or ceasing dexamphetamine…

Mortal Wkly Rep 67(2):66–70. https://doi.org/10.15585/mmwr.
mm6702a3

Andrade C (2018) Risk of major congenital malformations associated 
with the use of methylphenidate or amphetamines in pregnancy. J 
Clin Psychiatry 79(1). https://doi.org/10.4088/JCP.18f12108

Besag FMC (2014) ADHD treatment and pregnancy. Drug Saf 
37(6):397–408. https://doi.org/10.1007/s40264-014-0168-5

Blair EM, Liu Y, de Klerk NH, Lawrence DM (2005) Optimal 
fetal growth for the caucasian singleton and assessment of 
appropriateness of fetal growth: an analysis of a total popula-
tion perinatal database. BMC Pediatr 5(1):13–13. https://doi.
org/10.1186/1471-2431-5-13

Bro SP, Kjaersgaard MIS, Parner ET, Sørensen MJ, Olsen J, Bech BH, 
Vestergaard M (2015) Adverse pregnancy outcomes after expo-
sure to methylphenidate or atomoxetine during pregnancy. Clin 
Epidemiol 7:139–147. https://doi.org/10.2147/CLEP.S72906

Camacho X, Zoega H, Gomes T, Schaffer AL, Henry D, Pearson S-A, 
Havard A (2023) The association between psychostimulant use in 
pregnancy and adverse maternal and neonatal outcomes: results 
from a distributed analysis in two similar jurisdictions. Int J Epi-
demiol 52(1):190–202. https://doi.org/10.1093/ije/dyac180

Cohen JM, Hernández-Díaz S, Bateman BT, Park Y, Desai RJ, Gray 
KJ, Huybrechts KF (2017) Placental complications associ-
ated with psychostimulant use in pregnancy. Obstet Gynecol 
(New York 1953) 130(6):1192–1201. https://doi.org/10.1097/
AOG.0000000000002362

Cohen JM, Srinivas C, Furu K, Cesta CE, Reutfors J, Karlstad Ø 
(2023) Prevalence trends and individual patterns of ADHD medi-
cation use in pregnancy in Norway and Sweden, 2010–2019. 
Eur J Clin Pharmacol 79(1):173–180. https://doi.org/10.1007/
s00228-022-03428-6

Council NHaMR (2007) The national statement on ethical conduct 
in human research. https://www.nhmrc.gov.au/sites/default/files/
documents/attachments/National%20Statement/e72.pdf

Damer EA, Edens MA, van der Loos MLM, van Esenkbrink J, Bun-
kers I, van Roon EN, ter Horst PGJ (2021) Fifteen years’ experi-
ence with methylphenidate for attention-deficit disorder during 
pregnancy: effects on birth weight, Apgar score and congenital 
malformation rates. Gen Hosp Psychiatry 73:9–15. https://doi.
org/10.1016/j.genhosppsych.2021.09.003

Diav-Citrin O, Shechtman S, Arnon J, Wajnberg R, Borisch C, Beck 
E, Ornoy A (2016) Methylphenidate in pregnancy: a multicenter, 
prospective, comparative, observational study. J Clin Psychiatry 
77(9):1176–1181. https://doi.org/10.4088/JCP.15m10083

Ebejer JL, Medland SE, van der Werf J, Gondro C, Henders AK, Lyn-
skey M, Duffy DL (2012) Attention deficit hyperactivity disorder 
in Australian adults: prevalence, persistence, conduct problems 
and disadvantage. PLoS ONE 7(10):e47404–e47404. https://doi.
org/10.1371/journal.pone.0047404

Garey JD, Lusskin SI, Scialli AR (2020) Teratogen update: amphet-
amines. Birth Defects Res 112(15):1171–1182. https://doi.
org/10.1002/bdr2.1774

Gill L, Goldacre M, Simmons H, Bettley G, Griffith M (1993) Com-
puterised linking of medical records: methodological guidelines. 
J Epidemiol Community Health (1979) 47(4):316–319. https://
doi.org/10.1136/jech.47.4.316

Glover VP (2013) Maternal depression, anxiety and stress during 
pregnancy and child outcome; what needs to be done. Best Pract 
Res Clin Obstet Gynecol 28(1):25–35. https://doi.org/10.1016/j.
bpobgyn.2013.08.017

Gorman MC, Orme KS, Nguyen NT, Kent EJ, Caughey AB (2014) 
Outcomes in pregnancies complicated by methamphetamine use. 
Am J Obstet Gynecol 211(4):429. .e421-429.e427

Grigoriadis S, VonderPorten EH, Mamisashvili L, Tomlinson G, 
Dennis C-L, Koren G, Ross LE (2013) The impact of maternal 
depression during pregnancy on perinatal outcomes: a systematic 

do have diverse range of personal experiences, expecta-
tions, and levels of risk.

Acknowledgements  The research team would like to acknowledge 
the support and assistance provided by the Linkage, Data Outputs and 
Research Data Services Teams at the Western Australian Data Linkage 
Branch. I would also like to thank the Western Australian Department 
of Health data custodians for providing the Western Australian datas-
ets. These datasets included the Western Australian Registry of Births, 
Deaths and Marriages; Emergency Department Data Collection; Hos-
pital Morbidity Data Collection; Midwives Notification System; and 
the Monitoring of Drugs of Dependence System.

Funding  Department of Health Western Australia Merit Award and a 
National and Health Medical Research Council Fellowship (1172978).
Open Access funding enabled and organized by CAUL and its Member 
Institutions

Data availability  The datasets generated during and/or analysed dur-
ing the current study are not publicly available due to data custodian 
concerns surrounding patient confidentiality.

Code availability  Code is available from the corresponding author on 
reasonable request.

Declarations

Conflict of interest  All authors declare that they have no conflicts of 
interest to disclose.

Ethics approval  Ethical approval was granted for this study by the De-
partment of Health Western Australia Human Research Ethics Com-
mittee (RGS0000003029) and the University of Western Australia 
Human Research Ethics Committee (RA/4/20/5530). Data was de-
identified and any outcome with less than five observations was not 
reported to maintain anonymity. Both ethics committees approved a 
waiver of consent as the study met the criteria set out in the National 
Statement on Ethical Conduct in Human Research (Council 2007).

Consent for publication  Not applicable.

Open Access   This article is licensed under a Creative Commons 
Attribution 4.0 International License, which permits use, sharing, 
adaptation, distribution and reproduction in any medium or format, 
as long as you give appropriate credit to the original author(s) and the 
source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.

References

Anderson KN, Ailes EC, Danielson M, Lind JN, Farr SL, Broussard 
CS, Tinker SC (2018) Attention-deficit/hyperactivity disorder 
medication prescription claims among privately insured women 
aged 15–44 years — United States, 2003–2015. MMWR Morb 

1 3

https://doi.org/10.15585/mmwr.mm6702a3
https://doi.org/10.15585/mmwr.mm6702a3
https://doi.org/10.4088/JCP.18f12108
https://doi.org/10.1007/s40264-014-0168-5
https://doi.org/10.1186/1471-2431-5-13
https://doi.org/10.1186/1471-2431-5-13
https://doi.org/10.2147/CLEP.S72906
https://doi.org/10.1093/ije/dyac180
https://doi.org/10.1097/AOG.0000000000002362
https://doi.org/10.1097/AOG.0000000000002362
https://doi.org/10.1007/s00228-022-03428-6
https://doi.org/10.1007/s00228-022-03428-6
https://www.nhmrc.gov.au/sites/default/files/documents/attachments/National%20Statement/e72.pdf
https://www.nhmrc.gov.au/sites/default/files/documents/attachments/National%20Statement/e72.pdf
https://doi.org/10.1016/j.genhosppsych.2021.09.003
https://doi.org/10.1016/j.genhosppsych.2021.09.003
https://doi.org/10.4088/JCP.15m10083
https://doi.org/10.1371/journal.pone.0047404
https://doi.org/10.1371/journal.pone.0047404
https://doi.org/10.1002/bdr2.1774
https://doi.org/10.1002/bdr2.1774
https://doi.org/10.1136/jech.47.4.316
https://doi.org/10.1136/jech.47.4.316
https://doi.org/10.1016/j.bpobgyn.2013.08.017
https://doi.org/10.1016/j.bpobgyn.2013.08.017
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


D. J. Russell et al.

Kuo CL, Duan Y, Grady J (2018) Unconditional or conditional logistic 
regression model for age-matched case–control data? Front Pub-
lic Health 6:57–57. https://doi.org/10.3389/fpubh.2018.00057

Li L, Sujan AC, Butwicka A, Chang Z, Cortese S, Quinn P, Larsson 
H (2020) Associations of prescribed ADHD medication in preg-
nancy with pregnancy-related and offspring outcomes: a system-
atic review. CNS Drugs 34(7):731–747. https://doi.org/10.1007/
s40263-020-00728-2

Newport DJ, Hostetter AL, Juul SH, Porterfield SM, Knight BT, Stowe 
ZN (2016) Prenatal psychostimulant and antidepressant exposure 
and risk of hypertensive disorders of pregnancy. J Clin Psychiatry 
77(11):1538–1545. https://doi.org/10.4088/JCP.15m10506

Nörby U, Winbladh B, Källén K (2017a) Perinatal outcomes after 
treatment with ADHD medication during pregnancy. Pediatrics 
140(6). https://doi.org/10.1542/peds.2017-0747

Nörby U, Winbladh B, Källén K (2017b) Perinatal outcomes after 
treatment with ADHD medication during pregnancy. Pediatr 
(Evanston) 140(6). https://doi.org/10.1542/peds.2017-0747

Oei J, Abdel-Latif ME, Clark R, Craig F, Lui K (2010) Short-term 
outcomes of mothers and infants exposed to antenatal amphet-
amines. Archives Disease Child - Fetal Neonatal Ed 95(1):F36–
F41. https://doi.org/10.1136/adc.2008.157305

Oei JL, Kingsbury A, Dhawan A, Burns L, Feller JM, Clews S, 
Abdel-Latif ME (2012) Amphetamines, the pregnant woman and 
her children: a review. J Perinatol 32(10):737–747. https://doi.
org/10.1038/jp.2012.59

Poulton AS, Armstrong B, Nanan RK (2018) Perinatal outcomes of 
women diagnosed with attention-deficit/hyperactivity disor-
der: an Australian population-based cohort study. CNS Drugs 
32(4):377–386. https://doi.org/10.1007/s40263-018-0505-9

Shah NS, Yates JD (1978) Placental transfer and tissue distribution of 
dextro-amphetamine in the mouse. Arch Int Pharmacodyn Ther 
233(2):200–208

Thaithumyanon P, Limpongsanurak S, Praisuwanna P, Punnahitanon 
S (2005) Perinatal effects of amphetamine and heroin use dur-
ing pregnancy on the mother and infant. J Med Assoc Thai 
88(11):1506–1513

Publisher’s Note  Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations. 

review and meta-analysis. J Clin Psychiatry 74(4):e321–e341. 
https://doi.org/10.4088/JCP.12r07968

Guidelines for midwives notification of case attended. (2021) Perth, 
Western Australia Retrieved from http://ww2.health.wa.gov.au/
Articles/J_M/MidwivesNotification-System

Hærvig KB, Mortensen LH, Hansen AV, Strandberg-Larsen K (2014) 
Use of ADHD medication during pregnancy from 1999 to 2010: 
a Danish register-based study. Pharmacoepidemiol Drug Saf 
23(5):526–533. https://doi.org/10.1002/pds.3600

Holman CDAJ, Bass AJ, Rouse IL, Hobbs MST (1999) Population-
based linkage of health records in Western Australia: develop-
ment of a health services research linked database. Aust N Z J 
Public Health 23(5):453–459. https://doi.org/10.1111/j.1467-
842X.1999.tb01297.x

Humphreys C, Garcia-Bournissen F, Ito S, Koren G (2007) Exposure 
to attention deficit hyperactivity disorder medications during 
pregnancy. Can Fam Physician 53(7):1153–1155

Jiang Hy, Zhang X, Jiang Cm, Fu Hb (2019) Maternal and neonatal 
outcomes after exposure to ADHD medication during pregnancy: 
a systematic review and meta-analysis. Pharmacoepidemiol Drug 
Saf 28(3):288–295. https://doi.org/10.1002/pds.4716

Kalaitzopoulos D-R, Chatzistergiou K, Amylidi A-L, Kokkinidis 
DG, Goulis DG (2018a) Effect of m ethamphetamine hydro-
chloride on p regnancy outcome: a systematic review and meta-
analysis. J Addict Med 12(3):220–226. https://doi.org/10.1097/
ADM.0000000000000391

Kalaitzopoulos D-R, Chatzistergiou K, Amylidi A-L, Kokkinidis DG, 
Goulis DG (2018b) Effect of methamphetamine hydrochloride 
on pregnancy outcome: a systematic review and meta-analysis. 
J Addict Med, 12(3)

Källén B, Borg N, Reis M (2013) The use of central nervous system 
active drugs during pregnancy. Pharmaceuticals 6(10):1221–
1286. https://doi.org/10.3390/ph6101221

Kittel-Schneider S, Quednow BB, Leutritz AL, McNeill RV, Reif A 
(2021) Parental ADHD in pregnancy and the postpartum period – 
A systematic review. Neurosci Biobehav Rev 124:63–77. https://
doi.org/10.1016/j.neubiorev.2021.01.002

Koren G, Barer Y, Ornoy A (2020) Fetal safety of methylpheni-
date—A scoping review and meta analysis. Reproductive 
Toxicol (Elmsford N Y) 93:230–234. https://doi.org/10.1016/j.
reprotox.2020.03.003

1 3

https://doi.org/10.3389/fpubh.2018.00057
https://doi.org/10.1007/s40263-020-00728-2
https://doi.org/10.1007/s40263-020-00728-2
https://doi.org/10.4088/JCP.15m10506
https://doi.org/10.1542/peds.2017-0747
https://doi.org/10.1542/peds.2017-0747
https://doi.org/10.1136/adc.2008.157305
https://doi.org/10.1038/jp.2012.59
https://doi.org/10.1038/jp.2012.59
https://doi.org/10.1007/s40263-018-0505-9
https://doi.org/10.4088/JCP.12r07968
http://ww2.health.wa.gov.au/Articles/J_M/MidwivesNotification-System
http://ww2.health.wa.gov.au/Articles/J_M/MidwivesNotification-System
https://doi.org/10.1002/pds.3600
https://doi.org/10.1111/j.1467-842X.1999.tb01297.x
https://doi.org/10.1111/j.1467-842X.1999.tb01297.x
https://doi.org/10.1002/pds.4716
https://doi.org/10.1097/ADM.0000000000000391
https://doi.org/10.1097/ADM.0000000000000391
https://doi.org/10.3390/ph6101221
https://doi.org/10.1016/j.neubiorev.2021.01.002
https://doi.org/10.1016/j.neubiorev.2021.01.002
https://doi.org/10.1016/j.reprotox.2020.03.003
https://doi.org/10.1016/j.reprotox.2020.03.003

	﻿Investigating maternal and neonatal health outcomes associated with continuing or ceasing dexamphetamine treatment for women with attention-deficit hyperactivity disorder during pregnancy: a retrospective cohort study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Study design
	﻿Data sources
	﻿Participants
	﻿Outcomes
	﻿Statistical methods

	﻿Results
	﻿Demographics
	﻿Maternal outcomes
	﻿Neonatal outcomes

	﻿Discussion
	﻿Main findings
	﻿Strengths and limitations
	﻿Interpretation
	﻿Maternal health
	﻿Neonatal health


	﻿Conclusion
	﻿References


