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Abstract

Background: Substance abuse treatment is challenging in pregnancy, and methadone maintenance therapy (MMT) is a therapeu-
tic choice. Methadone can cross the placenta and is poorly secreted in breast milk. Given these inconsistent findings of methadone
effect on neonatal outcomes, this study was done to investigate the results in neonates of mothers treated with methadone in Mash-
had.
Methods: In this retrospective cohort study, mothers referring to two academic hospitals of Mashhad University of Medical Sciences,
Mashhad, Iran were studied. Three groups were considered: MMT, other drug abusers, and healthy control. Maternal information,
including demographic characteristics, fertility characteristics, and methadone treatment-related characteristics, and neonatal in-
formation, including demographic characteristics and neonatal outcomes, were assessed.
Results: Overall, 122 pregnant women with a mean age of 29.14± 4.44 years were studied in three groups: control (n = 59), MMT (n =
32), and other drug abusers (n = 31). Baseline characteristics (mothers’ age, residence, chronic hypertension, preeclampsia, diabetes,
heart disease, thyroid disease, and other diseases) were not different between the three groups. The highest history of miscarriage
was seen in other drug abusers (35.5%) (P = 0.023). The mean weight, height, and head circumference of neonates in the control
group were significantly higher than the MMT group (P < 0.001), and in the MMT group was higher than in the other drugs abusers
(P < 0.001). The highest prevalence of malformations (16.1%) and hospitalization in the NICU (51.6%) was observed in infants of other
drug abusers. After adjusting for confounding variables, the odds ratio (OR) of low-birth-weight infants was 13.7 in the MMT group
and 1946 in the other drugs group compared to the healthy control group. The OR of neonates less than 50cm in height was 11.4 in
the MMT group and 22.5 in the other drugs. Besides, the OR of neonates less than 35cm was 4.7 in the MMT group and 7.3 in other
drugs.
Conclusions: Although the neonates of mothers who used methadone had a higher rate of inappropriate intrauterine growth
indices than control group, methadone consumption compared to other drugs had significantly reduced unacceptable outcomes
in neonates. Increased gestational age and reduced preterm delivery risk were observed in methadone-treated mothers.
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1. Background

Over the past decade, the number of pregnant women
addicted to drugs has been increasing. About 90% of
drug-abusing women in the United States are of child-
bearing age (1), and 80 to 90% of pregnancies in these
women are unwanted and unplanned (2). Despite scarce
information on drug addiction during pregnancy, among
5,500,000 women referring to the US hospitals for ad-
diction treatment or its complications, 4% are pregnant
women (3). Besides, 225,000 neonates are born to moth-
ers who use drugs (4). The situation is similar in de-
veloping countries. For example, Iran has progressively

expanded methadone maintenance therapy (MMT) with
around 2700 active programs with over 160,000 active par-
ticipants throughout the country (5). A retrospective co-
hort study of a five-year period on medical records of preg-
nant women showed that from 100,620 deliveries, sub-
stance abuse was recorded for 519 women giving a preva-
lence of 0.5% (6). This shows the necessity of implement-
ing prevention and treatment programs for drug users (7,
8).

Drug use should be stopped during pregnancy due
to neonatal complications (9); however, despite available
treatments and medical care, most of these women re-
sume drug use. Rapid detoxification can lead to maternal
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complications due to drug withdrawal syndrome, such as
abortion, miscarriage, stillbirth, as well as fetal complica-
tions, like intrauterine growth restriction (IUGR), preterm
delivery, and fetal death (10). On the other hand, substance
abuse treatment, including MMT, has always been associ-
ated with many challenges (11, 12). Methadone poses spe-
cial effects; for example, the patient can perform his or her
normal functions without disrupting physical or mental
activity. More importantly, methadone destroys the con-
stant cravings in individuals at the risk of drug reuse (13).

For this reason, maintenance therapy is a long-term
treatment for illicit opioid use (such as heroin and opi-
oid derivatives) (14). The effectiveness of MMT has been
validated (15, 16). MMT reduces and often eliminates the
use of non-prescription opioids, reduces illegal and crim-
inal activities associated with illicit opioid abuse, and ul-
timately, decreases the prevalence of HIV; however, some
studies have suggested that more than 50% of the patients
continued heroin use during MMT (17).

Although methadone crosses the placenta and is
poorly secreted in breast milk, some studies have found
that MMT in mothers is associated with the increased
risk of preterm birth, IUGR, microcephaly, longer hos-
pital stays, and the need to treat neonatal withdrawal
syndrome. Some studies have relied on the confound-
ing effects of adverse maternal lifestyle on some of these
outcomes (18-20). Breastfeeding has been found safe for
methadone-treated mothers (18).

2. Objectives

This study aimed at evaluating the neonatal outcomes
in neonates in mothers treated with methadone compared
to mothers using other drugs and a control group.

3. Methods

This retrospective cohort study was performed in
Imam Reza and Ghaem hospitals in Mashhad in 2017 - 2018.
We evaluated the type of delivery and neonatal outcomes
in neonates of mothers treated with methadone (32 moth-
ers) and mothers abusing other drugs (31 mothers). All eth-
ical issues were observed following the guidelines of the
Helsinki Declaration. This study was also approved by the
Ethics Committee of Mashhad University of Medical Sci-
ences (IR.MUMS.fm.REC.1395.436).

The studied population included the infants referring
to the neonatal intensive care unit (NICU). According to
Wouldes and Woodward (19), as well as the formula for
comparing two ratios of a qualitative variable from two
independent groups, considering an alpha of 10% and a

test power of 80%, based on the NICU referral rates in
neonates of the MMT group (52%) and neonates in the nor-
mal population (10%), a sample size of 30 was calculated
for each group. Due to the difficulty of finding moth-
ers undergoing MMT or abusing other drugs, this sam-
ple size was doubled in the control group (60 mothers).
The third group included 30 mothers who reported using
other drugs, and the final sample size included 120 moth-
ers. Since there were no multiple gestations in our sample,
pregnant women were considered proxies for sample re-
cruitment.

Inclusion criteria were mothers referring to the two
studied hospitals in Mashhad for delivery and those under-
going MMT in the specialized addiction recovery centers
(MMT group). Exclusion criteria were no consent to par-
ticipate in the study and a history of psychosis or previous
mental disorders.

Maternal information, including demographic charac-
teristics (age, education, and place of residence), fertility
characteristics (gravidity, parity, type of delivery, history
of abortion, chronic hypertension, preeclampsia, diabetes,
heart disease, and thyroid disease), and MMT features and
also neonatal information, including demographic char-
acteristics (gender, birth weight and height, head circum-
ference at birth, and gestational age) and neonatal out-
comes (malformations, prematurity, and being admitted
to the NICU) were recorded. In this study, the birth weight
of fewer than 1500 g was considered as low birth weight,
1500 to 3500 g as normal birth weight, and greater than
3500 g as high birth weight.

The MMT group was under the supervision of dedi-
cated methadone clinics. Iran has many methadone main-
tenance programs, and substance abusers are encouraged
to enroll in methadone treatment. In the healthy control
group (i.e., with no reported history of drug abuse in their
life), who were matched for age and gravidity, selected
from the maternity wards of the studied hospitals at the
same period, the sample size was about twice as large as
the two case groups (59 mothers) due to the availability
of non-opiate mothers. The above-mentioned information
was also recorded for this group.

Data were analyzed by SPSS 16.0 (Chicago, SPSS Inc;
2007). The obtained data were described using descrip-
tive statistics (mean and median), measures of dispersion
(standard deviation and range), and frequency distribu-
tion tables. Data were compared, and subgroup analysis
was performed using the chi-square test, t-test, and analy-
sis of variance (ANOVA) or nonparametric equivalents. Lo-
gistic regression was performed using the Enter method,
and an odds ratio with a 95% confidence interval was re-
ported. The model’s goodness of fit was reported using Cox
& Snell R-squared index. All tests were two-tailed, and a P-
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value < 0.05 was considered statistically significant.

4. Results

In this study, 122 pregnant women with a mean age of
29.14 ± 4.44 years (range, 19 to 44 years) were studied in
three groups of control (n = 59), MMT (n = 32), and other
drugs (n = 31). The third group consisted of mothers mostly
using opiate or heroin. There was no significant differ-
ence in the mean age of mothers between the three stud-
ied groups (Table 1). However, the mean gestational age in
mothers who abused other drugs was significantly lower
than the other two groups (P < 0.001). The median of gra-
vidity in the control group was significantly lower than the
other two groups (P = 0.001). The median of parity was
significantly lower in the control and MMT groups com-
pared to mothers using other drugs (P = 0.001). The history
of abortion in mothers using other drugs (35.5%) was sig-
nificantly higher than mothers in control (13.6%) and MMT
groups (12.5%) (P = 0.023).

The mean weight, height, and head circumference of
the neonates in the control group were significantly larger
than the other two groups (P < 0.001). Also, the prevalence
of malformations (P = 0.015) and NICU stay (P < 0.001) was
significantly lower in the control group than in the other
two groups (Table 2; online Appendices 1 and 2).

Logistic regression showed that after adjusting for ma-
ternal age, gravidity, and gestational age, the odds ratio of
low-birthweight infants was 13.7 times higher in the MMT
group and 1,946 times higher in the mothers using other
drugs compared to the control group (R2 = 52%). The odds
ratio of delivering neonates lower than 50 cm in height
was 11.4 and 22.5 times more in the MMT group and moth-
ers using other drugs compared to the control group (R2
= 51%). The odds ratio of delivering infants with a head cir-
cumference of less than 35 cm was 4.7 and 7.3 times higher
in the MMT group and mothers using other drugs com-
pared to the control group (R2 = 32%; Table 3).

5. Discussion

The results of this study showed that although
neonates of MMT mothers had higher rates of inadequate
intrauterine growth indices compared to the healthy
mothers, MMT significantly reduced the neonatal adverse
outcomes compared to mothers who abused other drugs.

In the present study, the mean gestational age was
higher in the control group compared to mothers in the
other two groups, while mothers of the MMT group had a
higher gestational age compared to mothers using other
drugs. Similarly, Dryden et al. reported that the gestational

age of pregnant mothers undergoing MMT was 37.8 weeks
(21). In the study by Holloman et al., gestational age was
38.4 weeks in the MMT group and 36.2 weeks in mothers us-
ing other drugs (heroin or cocaine). Also, the prevalence of
preterm birth was 15% in the MMT group and 53% in moth-
ers using other drugs. There was a significant difference
between gestational age and preterm delivery in these two
groups (22), which indicates that MMT in pregnant women
compared to abusing other drugs can increase the gesta-
tional age and decrease the risk of preterm birth (23, 24).

The mean weight, height, and head circumference of
neonates in the control group were significantly higher in
the control group, MMT group, and mothers using other
drugs, respectively. The reasons for this decline in growth
criteria can be due to several factors, including the side ef-
fects of the drug, factors related to the lifestyle of the drug
abuser, such as dietary habits and quality of nutrition dur-
ing pregnancy, frequent infections, especially genital in-
fections, as well as following fewer healthy recommenda-
tions during pregnancy. The drug dosage can also have
an inverse impact on the growth criteria. The relationship
between lower gestational age at delivery and lower birth
weight has been previously studied (25), which confirms a
significant difference between mothers using other drugs
and the other two groups in the present study. Derakhshan
et al. also showed that low birth weight was more frequent
in the opium-exposed neonates compared to the control
group neonates (26). Holloman et al. reported that the
birth weight of neonates of mothers receiving MMT and
mothers using other drugs was 3,037 and 2,747 g, respec-
tively (22). Like our findings, Hayes et al. (27) and Greig et
al. (28) revealed a reduced head circumference in neonates
of mothers receiving MMT.

In this study, a natural vaginal delivery was not differ-
ent between the three groups. In the study by Holloman et
al., there was also no significant difference between having
a cesarean section in healthy and MMT groups (22); how-
ever, Richard showed a significant increase in cesarean sec-
tion in drug-abusing mothers (29). These different find-
ings can open a new horizon for further investigations.

The prevalence of malformations in neonates shows a
significant difference between the control group and other
drug abusers, which is consistent with previous studies
(24, 30). Besides, there was a significant difference between
the prevalence of NICU admission in neonates of moth-
ers using other drugs and the other two groups. Hollo-
man et al. reported that the prevalence of NICU admis-
sion in neonates was significantly higher in the mothers
using other drugs (26%) compared to the MMT group (16%)
(22). Gargari et al. (6) and Vucinovic et al. (31) also an-
nounced similar results. In addition, the main reasons
for the NICU admission were prematurity and respiratory
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Table 1. Comparison of the Baseline Characteristics of Pregnant Mothers in Three Groups a , b

Control Group (N = 59) MMT Group (N = 32) Other Drugs (N = 31) P-Value

Maternal age (y) 28.90 ± 5.48 28.90 ± 5.48 30.29 ± 3.70 0.22

Gestational age (weeks) 38.63 ± 1.03 37.63 ± 1.31 36.19 ± 1.19 < 0.001 c , d , e

Gravidity 2.32 ± 1.07 (2.0, 2.0 - 3.0) 2.53 ± 0.88 (2.5, 2.0 - 3.0) 3.42 ± 1.15 (3.0, 3.0 - 4.0) 0.001 c , e

Parity 1.19 ± 0.94 (1.0, 1.0 - 2.0) 1.38 ± 0.79 (1.0, 1.0 - 2.0) 2.0 ± 1.0 (2.0, 1.0 - 3.0) 0.001 c , e

Educational level < 0.001

Illiterate 1 (1.7) 2 (6.2) 3 (9.7)

Primary 21 (35.6) 5 (15.6) 22 (71.0)

Diploma 29 (49.2) 25 (78.1) 6 (19.4)

Bachelor 8 (13.6) 0 (0) 0 (0)

Citizen 0.18

Native (Mashhad) 47 (79.7) 30 (93.8) 27 (87.1)

Non-native 12 (20.3) 2 (6.2) 4 (12.9)

Familial relationship 0.91

Yes 13 (22.0) 8 (25.0) 8 (25.8)

No 46 (78.0) 24 (75.0) 23 (74.2)

Abortion history 0.023

Yes 8 (13.6) 4 (12.5) 11 (35.5)

No 51 (86.4) 28 (87.5) 20 (64.5)

Chronic hypertension 0.076

Yes 5 (8.5) 4 (12.5) 8 (25.8)

No 54 (91.5) 28 (87.5) 23 (74.2)

Preeclampsia 0.17

Yes 4 (6.8) 3 (9.4) 6 (19.4)

No 55 (93.2) 29 (90.6) 25 (80.6)

Diabetes 0.17

Yes 0 (0) 2 (6.2) 1 (3.2)

No 59 (100.0) 30 (93.8) 30 (96.8)

Coronary disease -

Yes 0 (0) 0 (0) 0 (0)

No 59 (100.0) 32 (100.0) 31 (100.0)

Thyroid disorder 0.61

Yes 1 (1.7) 0 (0) 1 (3.2)

No 58 (98.3) 32 (100.0) 30 (96.8)

Other diseases 0.58

Yes 1 (1.7) 0 (0) 0 (0)

No 58 (98.3) 32 (100.0) 31 (100.0)

aData are represented as No. (%) or mean ± standard deviation or median (first quartile-third quartile).
bThe statistical tests used to compare the quantitative variables were ANOVA, followed by Kruskal–Wallis (only for gravitational and parity) and chi-squared tests.
c Significant difference between the control and methadone groups.
d Significant difference between the control group and users of other drugs.
e Significant difference between MMT group and users of other drugs.
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Table 2. Comparison of the Findings of Neonates in Three Groups a , b

Control Group (N = 59) MMT Group (N = 32) Other Drugs (N = 31) P-Value

Gender 0.810

Boy 29 (49.2) 17 (53.1) 14 (45.2)

Girl 30 (50.8) 15 (46.9) 17 (54.8)

Weight (kg) 3.24 ± 0.27 2.79 ± 0.22 2.41 ± 0.13 0.001 c , d , e

Height (cm) 50.71 ± 1.84 48.53 ± 1.22 45.39 ± 1.93 0.001 c , d , e

Head circumference (cm) 34.85 ± 1.01 33.47 ± 1.05 32.03 ± 1.14 0.001 c , d , e

Delivery 0.110

NVD 35 (59.3) 25 (78.1) 17 (54.8)

C/S 24 (40.7) 7 (21.9) 14 (45.2)

Malformation 0.015

Yes 1 (1.7) 1 (3.1) 5 (16.1)

No 58 (98.3) 31 (96.9) 26 (83.9)

NICU admission < 0.001

Yes 5 (8.5) 3 (9.4) 16 (51.6)

No 54 (91.5) 29 (90.6) 15 (48.4)

aData are represented as No. (%) or mean ± standard deviation or median (first quartile-third quartile).
bThe statistical tests used to compare the quantitative variables were ANOVA, followed by Kruskal–Wallis (only for gravitational and parity) and chi-squared tests.
c Significant difference between the control and methadone groups.
d Significant difference between the control group and users of other drugs.
e Significant difference between the MMT group and users of other drugs.

Table 3. The Odds of Low Birth Weight, Short Stature, and Small Head Circumference in Mothers Using Methadone and Other Substances Compared to the Control Group

Weight Height Head Circumference

OR (CI95%) P-Value OR (CI95%) P-Value OR (CI95%) P-Value

MMT group 13.79 (1.09 - 173.23) 0.042 11.49 (3.5 - 37.6) 0.001 4.76 (1.55 - 14.5) 0.006

Users of other drugs 1946 (56.1 - 67500) 0.001 22.55 (1.9 - 260.7) 0.013 7.37 (1.06 - 51.0) 0.043

Maternal age 1.17 (0.91 - 1.49) 0.21 0.92 (0.78 - 1.09) 0.37 0.97 (0.86 - 1.10) 0.70

Gravidity 0.20 (0.07 - 0.57) 0.002 1.18 (0.59 - 2.34) 0.62 0.85 (0.50 - 1.46) 0.57

Gestational age 0.59 (0.34 - 1.03) 0.068 0.30 (0.13 - 0.67) 0.003 0.48 (0.28 - 0.82) 0.007

distress (21). Accordingly, the need for NICU admission is
lower in the neonates of the mothers receiving MMT than
in the mothers addicted to heroin. Therefore, MMT can af-
fect the health of infants at birth and reduce the need for
NICU admission, which leads to reduced medical costs im-
posed on the health system and the infant’s family.

Although the results of this case-control study showed
that MMT could reduce the inappropriate neonatal out-
comes, to confirm the effectiveness of MMT in pregnant
women as a treatment protocol, we strongly recommend
a comprehensive controlled clinical trial with sufficiently
large sample size.

One of the limitations of this study was the inability to
evaluate the long-term effects of MMT and abusing other
drugs on neonates due to the study design and the limited

time of this process. Besides, we evaluated drug use based
on self-reports, and no reliable information was available
regarding drug dose dosage. Although we did not docu-
ment the socio-economic status, this criterion was simi-
lar in the MMT group and healthy controls; however, other
drug abusers had a lower condition. Since the most fre-
quent abusive drug was opium, we did not perform a strat-
ified analysis. This analysis is suggested in future stud-
ies, which include a diverse spectrum of abusive drugs.
It should be noted that drug abuse, as a global concern,
is also increasing in Iran, and limited studies have been
conducted on drug addiction and drug abuse in pregnant
women in Iran.
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5.1. Conclusions

In general, methadone use during pregnancy as an
alternative to other drugs can increase gestational age,
neonatal developmental criteria (height, weight, and head
circumference) and decrease preterm delivery and NICU
admission. Therefore, methadone can be used for main-
tenance treatment in patients using other types of drugs
during pregnancy.

Supplementary Material

Supplementary material(s) is available here [To read
supplementary materials, please refer to the journal web-
site and open PDF/HTML].

Acknowledgments

We highly appreciate the support of the vice-
chancellor for research of the Mashhad University of
Medical Sciences. This article results from an MD thesis
approved by the Mashhad University of Medical Sciences
(950864).

Footnotes

Authors’ Contribution: Jarahi, Irvani, and Khadem-
Rezaiyan conceptualized and designed the study, drafted
the initial manuscript, and reviewed and revised the
manuscript. All authors approved the final manuscript as
submitted and agree to be accountable for all aspects of the
work.

Conflict of Interests: There are no conflicts of interests.

Ethical Approval: This study was approved by the Ethics
Committee of Mashhad University of Medical Sciences
(IR.MUMS.fm.REC.1395.436).

Funding/Support: This study was supported by the Mash-
had University of Medical Sciences.

References

1. Kuczkowski KM. The effects of drug abuse on pregnancy. Curr Opin
Obstet Gynecol. 2007;19(6):578–85. doi: 10.1097/GCO.0b013e3282f1bf17.
[PubMed: 18007137].

2. Heil SH, Jones HE, Arria A, Kaltenbach K, Coyle M, Fischer G, et al. Un-
intended pregnancy in opioid-abusing women. J Subst Abuse Treat.
2011;40(2):199–202. doi: 10.1016/j.jsat.2010.08.011. [PubMed: 21036512].
[PubMed Central: PMC3052960].

3. Poon S, Pupco A, Koren G, Bozzo P. Safety of the newer class of opioid
antagonists in pregnancy.Can FamPhysician. 2014;60(7):631–2. e348-9.
[PubMed: 25022635]. [PubMed Central: PMC4096261].

4. Keegan J, Parva M, Finnegan M, Gerson A, Belden M. Addiction in preg-
nancy. J Addict Dis. 2010;29(2):175–91. doi: 10.1080/10550881003684723.
[PubMed: 20407975].

5. Shariatirad S, Maarefvand M, Ekhtiari H. Methamphetamine use
and methadone maintenance treatment: an emerging problem
in the drug addiction treatment network in Iran. Int J Drug Pol-
icy. 2013;24(6):e115–6. doi: 10.1016/j.drugpo.2013.05.003. [PubMed:
23773684].

6. Gargari SS, Fallahian M, Haghighi L, Hosseinnezhad-Yazdi M, Dashti
E, Dolan K. Maternal and neonatal complications of substance abuse
in Iranian pregnant women.ActaMed Iran. 2012;50(6):411–6. [PubMed:
22837120].

7. Alam-mehrjerdi Z, Mokri A, Dolan K. Methamphetamine use and
treatment in Iran: A systematic review from the most popu-
lated Persian Gulf country. Asian J Psychiatr. 2015;16:17–25. doi:
10.1016/j.ajp.2015.05.036. [PubMed: 26123235].

8. Mokri A. [Brief overview of the status of drug abuse in Iran]. Arch Iran
Med. 2002;5(3):184–90. Persian.

9. Mirazi N, Seif A, Zarei F, Pezeshki N, Izadi Z. [Relationship of Mother’s
Hypertension, Age and Drug Use with Neonates Hyperbilirubinemia].
Armaghane Danesh. 2020;25(3):360–73. Persian.

10. Dashe JS, Jackson GL, Olscher DA, Zane EH, Wendel GJ. Opioid
detoxification in pregnancy. Obstet Gynecol. 1998;92(5):854–8. doi:
10.1016/s0029-7844(98)00312-3. [PubMed: 9794682].

11. Joseph H, Stancliff S, Langrod J. Methadone maintenance treatment
(MMT): a review of historical and clinical issues. Mt Sinai J Med.
2000;67(5-6):347–64. [PubMed: 11064485].

12. Ordean A, Kahan M, Graves L, Abrahams R, Kim T. Obstetrical and
neonatal outcomes of methadone-maintained pregnant women: a
canadian multisite cohort study. J Obstet Gynaecol Can. 2015;37(3):252–
7. doi: 10.1016/S1701-2163(15)30311-X. [PubMed: 26001872].

13. Bell J, Zador D. A risk-benefit analysis of methadone maintenance
treatment. Drug Saf. 2000;22(3):179–90. doi: 10.2165/00002018-
200022030-00002. [PubMed: 10738842].

14. National Consensus Development Panel on Effective Medical Treat-
ment of Opiate Addiction. Effective Medical Treatment of Opiate Ad-
diction. JAMA. 1998;280(22):1936–43. doi: 10.1001/jama.280.22.1936.

15. Mattick RP, Breen C, Kimber J, Davoli M. Methadone maintenance
therapy versus no opioid replacement therapy for opioid de-
pendence. Cochrane Database Syst Rev. 2003;(2). CD002209. doi:
10.1002/14651858.CD002209. [PubMed: 12804430].

16. Sees KL, Delucchi KL, Masson C, Rosen A, Clark HW, Robillard H, et al.
Methadone maintenance vs 180-day psychosocially enriched detoxifi-
cation for treatment of opioid dependence: a randomized controlled
trial. JAMA. 2000;283(10):1303–10. doi: 10.1001/jama.283.10.1303.
[PubMed: 10714729].

17. Gowing LR, Farrell M, Bornemann R, Sullivan LE, Ali RL. Brief re-
port: Methadone treatment of injecting opioid users for pre-
vention of HIV infection. J Gen Intern Med. 2006;21(2):193–5. doi:
10.1111/j.1525-1497.2005.00287.x. [PubMed: 16336624]. [PubMed Cen-
tral: PMC1484643].

18. Jansson LM, Velez M, Harrow C. Methadone maintenance and lacta-
tion: a review of the literature and current management guidelines. J
Hum Lact. 2004;20(1):62–71. doi: 10.1177/0890334403261027. [PubMed:
14974702].

19. Wouldes TA, Woodward LJ. Maternal methadone dose during
pregnancy and infant clinical outcome. Neurotoxicol Teratol.
2010;32(3):406–13. doi: 10.1016/j.ntt.2010.01.007. [PubMed: 20102736].

20. Arlettaz R, Kashiwagi M, Das-Kundu S, Fauchere JC, Lang A, Bucher HU.
Methadone maintenance program in pregnancy in a Swiss perina-
tal center (II): neonatal outcome and social resources. Acta Obstet Gy-
necol Scand. 2005;84(2):145–50. doi: 10.1111/j.0001-6349.2005.00510.x.
[PubMed: 15683374].

21. Dryden C, Young D, Hepburn M, Mactier H. Maternal methadone
use in pregnancy: factors associated with the development of
neonatal abstinence syndrome and implications for healthcare re-
sources.BJOG. 2009;116(5):665–71. doi: 10.1111/j.1471-0528.2008.02073.x.
[PubMed: 19220239].

6 Iran J Pediatr. 2022; 32(1):e119240.

https://ijp.brief.land/cdn/dl/1fdeadd6-9860-11ec-80b0-53007f6792d5
http://dx.doi.org/10.1097/GCO.0b013e3282f1bf17
http://www.ncbi.nlm.nih.gov/pubmed/18007137
http://dx.doi.org/10.1016/j.jsat.2010.08.011
http://www.ncbi.nlm.nih.gov/pubmed/21036512
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3052960
http://www.ncbi.nlm.nih.gov/pubmed/25022635
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4096261
http://dx.doi.org/10.1080/10550881003684723
http://www.ncbi.nlm.nih.gov/pubmed/20407975
http://dx.doi.org/10.1016/j.drugpo.2013.05.003
http://www.ncbi.nlm.nih.gov/pubmed/23773684
http://www.ncbi.nlm.nih.gov/pubmed/22837120
http://dx.doi.org/10.1016/j.ajp.2015.05.036
http://www.ncbi.nlm.nih.gov/pubmed/26123235
http://dx.doi.org/10.1016/s0029-7844(98)00312-3
http://www.ncbi.nlm.nih.gov/pubmed/9794682
http://www.ncbi.nlm.nih.gov/pubmed/11064485
http://dx.doi.org/10.1016/S1701-2163(15)30311-X
http://www.ncbi.nlm.nih.gov/pubmed/26001872
http://dx.doi.org/10.2165/00002018-200022030-00002
http://dx.doi.org/10.2165/00002018-200022030-00002
http://www.ncbi.nlm.nih.gov/pubmed/10738842
http://dx.doi.org/10.1001/jama.280.22.1936
http://dx.doi.org/10.1002/14651858.CD002209
http://www.ncbi.nlm.nih.gov/pubmed/12804430
http://dx.doi.org/10.1001/jama.283.10.1303
http://www.ncbi.nlm.nih.gov/pubmed/10714729
http://dx.doi.org/10.1111/j.1525-1497.2005.00287.x
http://www.ncbi.nlm.nih.gov/pubmed/16336624
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1484643
http://dx.doi.org/10.1177/0890334403261027
http://www.ncbi.nlm.nih.gov/pubmed/14974702
http://dx.doi.org/10.1016/j.ntt.2010.01.007
http://www.ncbi.nlm.nih.gov/pubmed/20102736
http://dx.doi.org/10.1111/j.0001-6349.2005.00510.x
http://www.ncbi.nlm.nih.gov/pubmed/15683374
http://dx.doi.org/10.1111/j.1471-0528.2008.02073.x
http://www.ncbi.nlm.nih.gov/pubmed/19220239


Jarahi L et al.

22. Holloman C, Oshodi T, Carlan S. Women Supervised Under Profes-
sional Methadone Programs Show Comparable Pregnancy Outcomes
to Non-Methadone Users [14L]. Obstet Gynecol. 2016;127(Supplement
1):101S. doi: 10.1097/01.aog.0000483423.08397.07.

23. Sharifian J, Jahanian M, Tavassoli F, Tavassoli S, AfzalAghaee M, Af-
shari R, et al. [The Fate of Motherhood, Fetuses and Neonates in
Drug Addicted Pregnant Women]. J Shahid Sadoughi Univ Med Sci.
2011;19(2):183–91. Persian.

24. Torshizi M, Saadatjoo S, Farabi M. Prevalence of narcotic substance
abuse and the maternal and fetal outcomes in pregnant women. J
Jahrom Univ Med Sci. 2011;9(3):14–9. doi: 10.29252/jmj.9.3.3.

25. Daley M, Argeriou M, McCarty D, Callahan JJ, Shepard DS, Williams CN.
The impact of substance abuse treatment modality on birth weight
and health care expenditures. J Psychoactive Drugs. 2001;33(1):57–66.
doi: 10.1080/02791072.2001.10400469. [PubMed: 11333002].

26. Derakhshan R, Roodpeyma S, Balaee P, Bakhshi H. A Case-Control
Study on Perinatal Outcomes of Opium-Addicted Pregnant Women
and Their Offsprings in Rafsanjan, Iran. J Compr Pediatr. 2014;5(1). doi:
10.17795/compreped-14779.

27. Hayes E, Seligman N, Horowitz K, O’Neill M, Leiby B, Dysart K, et al.
252: Dose-response relationship between maternal methadone dose
and decreased neonatal head circumference. Am J Obstet Gynecol.
2007;197(6). S81. doi: 10.1016/j.ajog.2007.10.266.

28. Greig E, Ash A, Douiri A. Maternal and neonatal outcomes follow-
ing methadone substitution during pregnancy. Arch Gynecol Ob-
stet. 2012;286(4):843–51. doi: 10.1007/s00404-012-2372-9. [PubMed:
22584603].

29. Richard A. Heroin addiction and pregnancy. West J Med.
2006;134(7):506–51.

30. Rahi E, Baneshi MR, Mirkamandar E, Haji Maghsoudi S, Rastegari A.
A Comparison between APGAR Scores and Birth Weight in Infants
of Addicted and Non-Addicted Mothers. Addict Health. 2011;3(1-2):61–7.
[PubMed: 24494118]. [PubMed Central: PMC3905520].

31. Vucinovic M, Roje D, Vucinovic Z, Capkun V, Bucat M, Banovic I.
Maternal and neonatal effects of substance abuse during preg-
nancy: our ten-year experience. Yonsei Med J. 2008;49(5):705–13. doi:
10.3349/ymj.2008.49.5.705. [PubMed: 18972589]. [PubMed Central:
PMC2615365].

Iran J Pediatr. 2022; 32(1):e119240. 7

http://dx.doi.org/10.1097/01.aog.0000483423.08397.07
http://dx.doi.org/10.29252/jmj.9.3.3
http://dx.doi.org/10.1080/02791072.2001.10400469
http://www.ncbi.nlm.nih.gov/pubmed/11333002
http://dx.doi.org/10.17795/compreped-14779
http://dx.doi.org/10.1016/j.ajog.2007.10.266
http://dx.doi.org/10.1007/s00404-012-2372-9
http://www.ncbi.nlm.nih.gov/pubmed/22584603
http://www.ncbi.nlm.nih.gov/pubmed/24494118
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3905520
http://dx.doi.org/10.3349/ymj.2008.49.5.705
http://www.ncbi.nlm.nih.gov/pubmed/18972589
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2615365

	Abstract
	1. Background
	2. Objectives
	3. Methods
	4. Results
	Table 1
	Table 2
	Table 3

	5. Discussion
	5.1. Conclusions

	Supplementary Material
	Acknowledgments
	Footnotes
	Authors' Contribution: 
	Conflict of Interests: 
	Ethical Approval: 
	Funding/Support: 

	References

