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ABSTRACT

Drug abuse by pregnant women is one of the significant problems for mothers and their neonates. This study
aimed to investigate the effects of maternal substance use disorder during pregnancy on neonatal developmental
criteria. In a case-control study, clinical records of 90 neonates diagnosed with neonatal abstinence syndrome who
were admitted to NICU in one of four hospitals affiliated with Shahid-Beheshti University of Medical Sciences in
Tehran, Iran between 2017 and 2020 were compared to 90 neonates without neonatal abstinence syndrome (con-
trol group). Demographic information and data for neonatal developmental characteristics and complications
were extracted from the clinical records of this convenience sample. Data for the type and method of maternal
substance use during pregnancy were collected through a telephone call with mothers. Our data showed that the
prevalence of drug addiction was 1.8% among pregnant women, and the most common drugs used by mothers
were opium (n = 45%, 50%), amphetamine (n = 30%, 33%), and methadone (n = 14%, 16%). Neonates with absti-
nence syndrome had a higher prevalence of transient tachypnea of the newborn (TTN) (P = 0.004), and a preva-
lence of being admitted to NICU (P = 0.05) and for a longer duration (P < 0.001). Their mothers had a higher
prevalence of having pre-eclampsia (P = 0.010). Using morphine vs. amphetamine showed no difference based
on their effects on mothers and neonates. Substance use during pregnancy increased the prevalence of pregnancy
complications (pre-eclampsia) and neonatal complications (TTN and prevalence and duration of hospitalization).
Therefore, planning for the development of health policies to raise awareness among women and more broadly,
all members of the community, is important to prevent the tendency to engage in this potentially high-risk
behavior.
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1 Introduction

Substance use disorder and drug addiction among pregnant women is a real concern around the world
and especially in Iran, where previous research has reported a prevalence of 0.69% to 1.4%, based on
different regions in the country, among pregnant women [1,2]. Due to the essential role of women as half
of the population, and their influence on the culture of the whole family as they are providers of care for
the children, there is a need for increased attention to this important group. Substance use and drug
dependence among pregnant women is a complex problem [3]. The causes of substance use among
pregnant women are very diverse and many factors, including personal, psychological, social, economic,
and cultural factors, are involved. Solving this problem is often more difficult than understanding its
causes and factors. Failure to refer addicted pregnant women to health centers can be an obstacle to
treatment, and threatening policies, such as the criminalization of substance use, discourage pregnant
women from seeking medical treatment [3–5].

According to the World Health Organization, 5 to 10 percent of women use drugs during pregnancy,
which makes the pregnant woman’s lifestyle harmful to herself and her baby. On the other hand, no
medication intervention can change all the behaviors and psychiatric disorders associated with the use of
illicit substances. Additionally, pregnant women who use drugs are less likely to receive prenatal care [6–9].

Infants who have been exposed to opioids during the prenatal period show signs of neonatal substance
abstinence after birth. A national study by the U.S. Department of Drug Abuse and Mental Health found that
illegal drug use was present in 7.4% of pregnant women aged 18 to 25 [6]. Symptoms associated with
neonatal substance abstinence have been reported in 60% to 80% of infants who have been exposed to
heroin or methadone during pregnancy [7]. Other studies have reported that from 2000 to 2009, neonatal
substance abstinence syndrome increased from 1.2 to 3.9 per 1,000 live births, as well as opioid exposure
increased from 1.19 to 5.63 per 1,000 births [8].

Babies born to addicted women may not only suffer from drug withdrawal syndrome, but also they may
have several physical problems that keep them in the hospital and neonatal intensive care units. Newborns
may show withdrawal symptoms during their first few days after birth until the substance leaves their system.
Neonatal abstinence syndrome (NAS) is defined as a condition that may affect newborns who receive
addictive substances during pregnancy through the placenta from their mothers. Symptoms may include
high-pitched and excessive crying, being fussy or ill, vomiting and/or diarrhea, fever and sweating, fast
breathing, frequent sucking, tremors, and diaper rash. Additionally, they may show hypertonia and
overactive reflexes, difficulty gaining weight, trouble falling asleep and staying asleep, feeding
difficulties, or skin mottling. These babies are more vulnerable and stay so during their lifetime. Later in
life, these infants may experience mental disorders, problems in social communication skills, and an
inability to problem-solving capabilities [7,10,11].

Given the importance of neonatal abstinence syndrome, which is an indicator of maternal substance use
during pregnancy, this research investigates these cases to identify the effects of substance use on neonatal
growth and delivery complications.

2 Materials and Methods

This case-control study included 90 neonates diagnosed with substance abstinence syndrome who were
hospitalized at NICUs and were selected as the case group, and another 90 neonates who did not develop
neonatal abstinence syndrome were selected as the control group. Study recruitment was based on
convenience sample selection. Clinical records of both neonates and their mothers were collected from
one of the four hospitals affiliated with Shahid-Beheshti University of Medical Sciences in Tehran, Iran,
between 2017 and 2020.
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Criteria for inclusion in this study included neonates from both male and female sex who had accessible
clinical records. The exclusion criteria consisted of mothers who were required to follow a psychiatric
medication regimen to treat their psychiatric illnesses, lack of records of essential information needed for
this study, and neonate’s death during or up to seven days after delivery. If both mothers and their
neonates met the inclusion criteria, after obtaining the necessary permits, the information required for this
study was extracted from the clinical records of neonates and their mothers based on a checklist
containing questions related to demographic information and their health complications, including
information related to neonatal developmental characteristics.

To determine drug use in mothers during pregnancy, including its type and method of use, the researcher
(a medical student) called the phone number listed in the patient’s clinical files, and after providing a
description of the study to show the importance of conducting this research, and after acquiring verbal
consent, information about mothers’ drug use during pregnancy was collected and recorded on the
researcher’s checklist. The patient’s privacy was observed. The Finnegan chart was available in the
neonate’s clinical records, and the final condition of the neonate was classified into three categories:
normal, abnormal, and unfinished, based on its final registered score. The Finnegan Neonatal Abstinence
Scoring System (FNASS), also known as the Finnegan score, is used to stratify the severity of opioid
withdrawal in neonates. The scoring began within two hours of life. Each symptom and its associated
degree of severity was assigned a score, and the total abstinence score was determined by adding the
scores assigned to each symptom [12]. Records of the Finnegan scale assessed the severity of abstinence
syndrome in drug-exposed neonates in terms of onset, progression, and symptom relief. This scale
generally measures central nervous system disorders, metabolic disorders, vasomotor and respiratory
disorders, and gastrointestinal and intestinal disorders.

On the Finnegan scale, a score above ten was considered a confirmation of substance withdrawal
syndrome [12]. The Finnegan chart included the status of the baby at birth, which included scores starting
from zero and increasing to the following numbers depending on each symptom’s increased severity:
excessive crying or having a high-pitched cry: 3 points; sleep less than 2 h after weaning: 3 points;
increased Moro reflex: 3 points; tremor: 3 points; increased muscle tone: 2 points; myoclonic jerk:
3 points; itching and cramping: 1 point; seizure: 3 points; fever: 3 points; mottled skin: 2 points; nasal
congestion: 2 points; nasal flaring: 2 points; respiratory distress: 3 points; inadequate breastfeeding:
3 points; projectile vomiting: 3 points; and diarrhea: 3 points.

Finally, the results for neonates with NAS were evaluated and compared to the control group. Data were
analyzed through descriptive statistical tests, t-test and its nonparametric equivalent Mann–Whitney U test
for quantitative variables, and chi-square test and Fisher’s exact test for qualitative variables, using the
version 23 SPSS software (Statistical Package for the Social Sciences software) and 2019 version of Stata
software (Stata Corp., College Station, TX, USA). The confidence level of 95% and significance level of
≤0.05 were considered.

3 Results

Our four-year data showed that the prevalence of drug addiction among pregnant women was 1.8%.
Among the mothers of 90 neonates with substance abstinence syndrome, 45 (50%) had a history of
opium use, one had a history of opium extract consumption, one had a history of heroin use, and one had
a history of marijuana use. However, 14 (16%) mothers reported having a history of either methadone or
crack use, and 30 (33%) mothers had a history of amphetamine use during pregnancy.

Neonates with NAS included 49% females, and mostly had a gestational age of 37 to 40 weeks (64%),
with a birth weight of 2500 to 3500 grams (57%), with a head circumference measured at the birth of 33 to
37 cm (81%), were delivered through cesarean section (52%), had normal Apgar score (80%), had normal

IJMHP, 2023, vol.25, no.2 267



brain ultrasound (96%) and had a duration of hospitalization of one to two days in the NICU (80%). The
average number of pregnancies in the mothers of these infants was 2.71 (±1.41).

For the control group (neonates without abstinence syndrome), most of them were female (51%), with a
gestational age of 37 to 40 weeks (62%), with a birth weight of 2500 to 3500 grams (65%), with a head
circumference of 33 to 37 cm (75%) at birth, delivered through cesarean section (62%), with less than
one-day hospital stay in NICU (67%), with normal Apgar score (77%), and had normal brain ultrasound
(96%). The average number of pregnancies in the mothers of these infants was 2.47 ( ±1.32).

Among neonates with abstinence syndrome, opioid/other drugs users compared to amphetamine users
showed no significant differences based on delivery method and neonatal complications, including neonatal
respiratory distress (P = 0.656), neonatal sepsis (P = 0.555), seizures (P = 0.204), transient tachypnea of the
newborn or TTN (P = 0.718), meconium aspiration (P = 0.667), neonatal anomaly (P = 0.709), asphyxia
(P = 0.547), neonatal jaundice (P = 0.456), cerebral hemorrhage (P = 0.709), or the results of Finnegan
chart (P = 0.600) (Table 1).

Table 1: Demographics and clinical information of neonates with abstinence syndrome (n = 90)

Opium/Methadone/others
(n = 60)

Amphetamine
(n = 30)

aP
value

bP
value

Sex Girl 31 (52%) 13 (43%) 0.060 0.456

Boy 29 (48%) 17 (57%) 0.152

Gestational age (week) <28 1 (2%) 3 (10%) 0.121 0.175

28–32 2 (3%) 0 (0%) 0.072

32–37 13 (22%) 9 (30%) 0.080

37–40 37 (62%) 17 (57%) 0.112

>40 7 (12%) 1 (3%) 0.052

Birth weight (gram) <1500 2 (3%) 1 (3%) 0.400 0.998

1500–2500 13 (22%) 6 (20%) 0.102

2500–3500 39 (65%) 20 (67%) 0.68

>3500 6 (10%) 3 (10%) 0.312

Head circumference at
birth (cm)

29–33 12 (23%) 3 (11%) 0.055 0.212

33–37 41 (77%) 24 (89%) 0.064

Type of delivery Cesarean
section

31 (52%) 16 (53%) 0.881

Normal
delivery

29 (48%) 14 (47%)

NICU hospitalization
(week)

0 4 (7%) 2 (7%) 0.855

< 1 23 (38%) 9 (30%)

1–2 22 (37%) 13 (43%)

> 2 11 (18%) 6 (20%)

Apgar score Normal 47 (78%) 25 (83%) 0.848

5–8 10 (17%) 4 (13%)

0–4 3 (5%) 1 (3%)
(Continued)
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Also, among addicted mothers, opioid/other drugs users compared to amphetamine users did not show
significant differences in complications of pregnancy, including intrauterine growth restriction (P = 0.213), pre-
eclampsia (P = 0.555), gestational hypertension (P = 0.257), abortion (P = 0.626), and prenatal death (P = 0.593).

However, a comparison between the case and control groups showed that the prevalence of being admitted
to NICU and the duration of NICU hospitalization in neonates with abstinence syndrome was significantly
higher compared to the neonates in the control group (P = 0.05 and P < 0.001, respectively). Additionally,
neonates with abstinence syndrome had a higher prevalence of TTN (P = 0.004) and a higher prevalence of
pre-eclampsia in their mothers (P = 0.010) compared to the control group (Tables 2 and 3). Yet, between
neonates with abstinence syndrome and the control group, there were no statistical differences based on
gender (P = 0.766), gestational age (P = 0.480), birth weight (P = 0.752), birth head circumference (P =
0.372), number of pregnancies (P = 0.747), type of delivery (P = 0.175), and Apgar score (P = 0.466).

Table 1 (continued)

Opium/Methadone/others
(n = 60)

Amphetamine
(n = 30)

aP
value

bP
value

Brain sonography Normal 44 (73%) 22 (73%) 0.999

Abnormal 2 (4%) 1 (4%)

Not
performed

14 (23%) 7 (23%)

Finnegan scoring system Normal 6 (10%) 2 (7%) 0.600

Abnormal 12 (20%) 4 (13%)

Not
performed

42 (70%) 24 (80%)

Notes: aP values within groups (rows). bP values between drug groups (columns). P values ≤ 0.05 were considered significant.

Table 2: The frequency of neonatal complications among neonates with abstinence syndrome compared to
the control group

Neonatal complications Neonatal abstinence syndrome P value

Yes (n = 90) No (n = 90)

Respiratory Distress Syndrome (RDS) Yes 8 (9%) 6 (8%) 0.578

No 82 (91%) 84 (92%)

Neonatal sepsis Yes 2 (2%) 1 (1%) 0.560

No 88 (98%) 89 (99%)

Convulsion Yes 5 (6%) 2 (2%) 0.247

No 85 (94%) 88 (98%)

Transient Tachypnea of the Newborn (TTN) Yes 16 (18%) 4 (4%) 0.004*

No 74 (82%) 86 (96%)

Meconium aspiration Yes 4 (4%) 1 (1%) 0.184

No 86 (96%) 89 (99%)

Neonatal anomalies Yes 3 (3%) 2 (2%) 0.650

No 87 (97%) 88 (98%)
(Continued)
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4 Discussion

Our data showed the prevalence of drug addiction among pregnant women was 1.8% which shows an
alarming rate of increase compared to the previous studies [1,2]. Our study indicated that the most drugs used
among mothers included opium, amphetamine, and methadone, respectively. There have been limited studies
on this topic in our region. For example, in a study by Gargari et al. in Tehran, they concluded that the most
common drug used among pregnant women was opium [13] which aligns with our findings. However,
another study by Vucinovic et al. in a 10-year study of pregnant women in Croatia found that the most
common drug used by pregnant women in Croatia was heroin [14] which did not agree with our findings.
The reason for this discrepancy may be due to differences in access to different drugs as well as cultural
differences in different societies.

The majority of opiate-addict mothers suffer from other psychiatric comorbidities as well and may adopt
a high-risk lifestyle that creates a higher incidence of sexually transmitted diseases, poor nutritional habits,
and poor antenatal care [14].

However, apart from the type of drugs used in pregnancy, all of these are warnings for health officials
and policymakers who investigate the prevalence, type, and causes of increased substance use during

Table 2 (continued)

Neonatal complications Neonatal abstinence syndrome P value

Yes (n = 90) No (n = 90)

Asphyxia Yes 19 (21%) 16 (18%) 0.572

No 71 (79%) 74 (82%)

Neonatal icterus Yes 10 (11%) 9 (10%) 0.808

No 80 (89%) 81 (90%)
Note: * P values ≤ 0.05 were considered significant.

Table 3: Pregnancy complications compared between mothers to the neonates with abstinence syndrome
and to the control group

Neonatal abstinence syndrome P value

Yes (n = 90) No (n = 90)

Intra Uterine Growth Restriction (IUGR) Yes 7 (8%) 3 (3%) 0.193

No 83 (92%) 87 (97%)

Pre-eclampsia Yes 11 (12%) 2 (2%) 0.010*

No 79 (88%) 88 (98%)

Gestational hypertension Yes 3 (3%) 2 (2%) 0.500

No 87 (97%) 88 (98%)

Abortion Yes 27 (30%) 21 (23%) 0.312

No 63 (70%) 69 (77%)

Stillbirth Yes 4 (4%) 1 (1%) 0.184

No 86 (96%) 89 (99%)
Note: * P values ≤ 0.05 were considered significant.
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pregnancy. Hopefully, through the results of these studies, logical solutions can be found to prevent substance
use during pregnancy.

Another finding of this study included the adverse effects of substance use in pregnancy in increasing the
complications related to pregnancy. The prevalence of pre-eclampsia among mothers of infants with NAS
was significantly higher than among mothers of the control group.

Also, Ramezanzadeh et al. in Tehran examined the consequences of smoking and drug use on maternal
and fetal characteristics. Their study showed that maternal drug abuse during pregnancy increased the
chances of adverse maternal outcomes (pre-eclampsia and hypertension) and adverse fetal outcomes [2].
These findings are consistent with the results of the present study.

The results of the study by Thaithumyanon et al. also showed that the prevalence of pre-eclampsia
among mothers of infants with NAS was significantly higher than other pregnant women [15], which is
similar to our results. In contrast, Alaee et al. examined the effects of opioid exposure on children during
pregnancy and did not report a significant association between the prevalence of pre-eclampsia and drug
use during pregnancy [16] which is inconsistent with the results of our study. The reason for this
discrepancy may be the differences in the type of studies performed and the demographic differences
between research sample populations.

The results of the present study showed that among the neonatal complications, the prevalence of TTN
in neonates with NAS was significantly higher than in the control neonates. A study published by Mashmoul
et al. [17] examined the prevalence of symptoms of drug withdrawal syndrome in infants and evaluated the
severity of symptoms according to the mother’s job and the order of birth. Their study showed that infants
with NAS often suffer from respiratory distress at the beginning of their birth and are more likely to become
hospitalized compared to other infants, which is consistent with the results of our study.

A study by Torshizi et al. [1] examined the prevalence of drug use and its complications in pregnant
women. It showed that 37.6% of neonates with NAS had fetal distress and the prevalence of neonatal
respiratory disorders was significantly higher among neonates born to addicted mothers. Finally, the
authors concluded that although the number of addicted pregnant women was not high, they are
considered high-risk groups due to perinatal outcomes. As a result, preventive training programs during
pregnancy should emphasize the discontinuation of drug use or their replacement with less harmful drugs.

Additionally, in their various studies, Smith et al. as well as James et al. concluded that drug use in
pregnant women might increase the chances for the development of neonatal respiratory disorders,
especially an increase in TTN [18,19], which were also in line with the results of our study. In contrast,
Azizmohammadi et al. examined the relationship between substance use in pregnant women and
pregnancy complications. They concluded that there is no significant relationship between neonatal
respiratory disorders and maternal drug use during pregnancy [20]. This finding was contrary to our
results. This discrepancy may be due to the differences in the sample size and the duration of follow-up
for the two studies.

Our study showed that the duration of hospital stay in the NICU for neonates with NAS was longer than
the control group. The study of Alaee et al. also showed that substance use during pregnancy leads to several
negative consequences for the baby, such as increasing the likelihood of premature birth and birth defects. On
the other hand, by damaging the central nervous system of the fetus, it affects children’s cognitive development,
such as memory and learning, attention, language, problem-solving skills, executive activities, and creates
behavioral damage, such as the development of depression or hyperactivity disorder [15].

Exposure to opioids before birth delays the growth and development of the brain and nerve structures in
the embryonic or postnatal period and even increases the chances of brain damage in cases of ultrasound
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examination of the baby’s brain [15]. However, our results for brain sonography were inconclusive due to
missing data for several neonates.

The results of our study showed that except for TTN, prevalence and length of hospitalization, and pre-
eclampsia, there was no significant difference between neonates with NAS and control neonates for other
fetal and neonatal complications. However, since most drugs of abuse easily cross the placenta, the
results of other studies have shown the effects of such substances in creating adverse effects on the
mother and fetus [21–23]. Given the sensitivity of the issue, more research with a larger sample size is
warranted.

5 Study Limitations

Due to our small sample size and incomplete data, this study could not show statistical significance for
some of the possible adverse maternal and fetal outcomes compared to the control group. However, further
research with larger sample size and long-term follow-up to investigate those effects is needed.

Additionally, since substance use is stigmatized in Iranian society, despite assuring mothers regarding
the confidentiality of their information by the interviewer (researcher), the study participants may not
have disclosed their substance use accurately, either intentionally or due to recall bias and have been
mistakenly included in the control group. As a result, we could not obtain reliable data on substance use
dosages and duration of consumption. While our study did not measure the degree of a dose-response
relationship, it did evaluate the association between substance use and various pregnancy and neonatal
complications. Therefore, further descriptive studies, such as examining the blood levels of drugs in
suspected pregnant women, may be necessary to collect more accurate data.

Although brain sonography results were available for some of the patients, the retrospective structure of
the study prevented us from collecting missing data for the rest of the patients.

6 Conclusions

Our data showed that substance use during pregnancy increases the prevalence of pregnancy
complications (pre-eclampsia) and neonatal complications such as TTN and the prevalence and length of
hospital stay in the NICU. Therefore, due to the increasing prevalence of substance use among pregnant
women, it is important to develop evidence-based plans and health policies in the future aimed at raising
awareness among women and, more broadly, members of the community to prevent mothers from
engaging in this potentially risky behavior. For successful treatment of addicted mothers, which is
measured by abstinence, the provision of support services is very important.
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