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Abstract
Background: Paternal lifestyle during sperm development can have an impact on foetal devel-
opment. This study surveys demographic characteristics and lifestyle factors among expectant
fathers who reported use of cannabis and cocaine in the six-month period before conception. We
also study the associations between mothers’ and fathers’ use of cannabis and cocaine. Methods:
This is a cross-sectional study from the Norwegian Mother and Child Cohort Study (MoBa) using
self-reported data on demographic variables and cannabis and cocaine use six months before
conception. Associations were assessed using logistic regression and chi-square tests. Results: A
strong association was found between use of cannabis and cocaine and lifestyle habits such as
alcohol and cigarette use. Alcohol consumption four or more times a week gave an adjusted odds
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ratio (aOR) of 9.7 (95% CI 7.2–13.0) for cannabis and an aOR 21.6 (95% CI 11.5–40.3) for cocaine.
There was also a strong association between maternal and paternal use of cannabis and cocaine.
Conclusion: Use of cannabis and cocaine close to pregnancy seems to be closely linked to other
risk factors, and further studies on how paternal drug use affects the foetus are warranted. The
strong association between maternal and paternal use of cannabis and cocaine may be used to
inform healthcare workers to make good risk assessments.
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Background

Previous research on health among expecting

parents has to a large degree focused on preg-

nant women and their lifestyle before, during

and after pregnancy, and how it affects the foe-

tus (Everett, Bullock, Longo, Gage, & Madsen,

2007; Huizink, 2014; Marroun et al., 2011; Pol-

lard, 2000). Maternal lifestyle factors such as

substance use may alter the developmental tra-

jectory of the foetus and result in adverse out-

comes. However, this is probably not only

confined to maternal exposures, as paternal life-

style during sperm development may also have

an impact by inducing modifications or damage

to the genetic material. Many illegal drugs

might be harmful to the spermatogenesis, and

sperm quality may be altered by chronic expo-

sure to alcohol, nicotine and illegal drugs such

as cannabis, cocaine, heroin, ecstasy and

amphetamine (Pollard, 2000). Although sper-

matogenesis takes 72–81 days in humans, the

sperms in the ejaculated sample resulting in

pregnancy will be more of an average of events

that happened approximately 10–12 weeks ear-

lier (Adler, 1996). The period close to concep-

tion will therefore be a period of special interest

with respect to paternal lifestyle.

Paternal marijuana use during the period of

conception, pregnancy, and postnatally has

been found to be significantly associated with

sudden infant death syndrome (SIDS), adjusted

for alcohol and cigarette use (Klonoff-Cohen &

Lam-Kruglick, 2001). Human spermatozoa

express the cannabinoid receptor type 1 and in

vitro studies exposing human spermatozoa to

marijuana extracts have demonstrated

decreased sperm motility, viability and function

(Whan, West, McClure, & Lewis, 2006).

Cocaine may increase the frequency of

anomalies in the offspring (Pollard, 2000). A

specific binding of cocaine to human sperma-

tozoa has been demonstrated at high concentra-

tions of cocaine, which supports the theory

about the sperm acting as a vector to transport

cocaine into the ovum (Yazigi, Odem, & Pola-

koski, 1991). Preclinical studies in mice have

shown a decrease in biparietal diameter in off-

spring from male mice who had been chroni-

cally treated with cocaine inhalations before

conception, as well as deficits in responsiveness

to stimuli (He, Lidow, & Lidow, 2006). Beha-

vioural depression following paternal cocaine

exposure in mice, as well as a significantly

decreased body weight in cocaine-exposed off-

spring has been reported (Killinger, Robinson,

& Stanwood, 2012).

In a population-based study in Norway, can-

nabis was reported to be the drug of choice, and

cocaine the second most commonly used illegal

drug (Sandøy, 2015). In addition, following lib-

eralization and even legalization of reactional

cannabis use it may be anticipated that more men

will engage in cannabis use possibly also during

the period just before pregnancy. Also, contem-

porary cannabis products contain more of the

active substance delta-9-tetrahydrocannabinol.

Furthermore, use of cannabis for medical pur-

poses is increasing. In Norway, little information
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on cocaine use can be found in health surveys.

However, in the large Norwegian Mother and

Child Cohort, fathers to be were included and

asked about use of cannabis and cocaine.

Risk pregnancies are important to discover.

Women using illegal drugs might hesitate to

inform healthcare professionals about their use.

A strong spousal relation in cannabis use has

previously been shown (el Marroun et al., 2008;

Hopfer, Stallings, Hewitt, & Crowley, 2003). If

an association between maternal and paternal

drug use is confirmed, questioning about part-

ners’ use of drugs might be one way to identify

possible risk.

Since knowledge about the use of illegal

drugs in men who have pregnant partners is

sparse, we aimed to study the use of cannabis

and cocaine among fathers to be during the six

months before conception, and to estimate the

association between lifestyle characteristics

and use of cannabis or cocaine. We also aimed

to evaluate the association between paternal

and maternal use of cannabis and cocaine.

Methods

The Norwegian Mother and Child Cohort
Study

The Norwegian Mother and Child Cohort Study

(MoBa) is a prospective population-based preg-

nancy cohort run by the Norwegian Institute of

Public Health (Irgens, 2014; Magnus et al.,

2016; Magnus et al., 2006). In the MoBa study,

Norwegian pregnant women have answered

detailed self-administered questionnaires sev-

eral times during and after pregnancy in the

period 1999–2008. Of all the women who

received a postal invitation to MoBa, 40.6%
consented to participate. The final cohort

includes approximately 95,200 mothers and

114,500 children, as well as 76,600 fathers. The

fathers answered a questionnaire between week

15 and week 20 of pregnancy, with detailed

questions about lifestyle before and during

pregnancy, including use of cannabis and

cocaine (Magnus et al., 2016). Some of the

information in MoBa is obtained by linkage to

the Medical Birth Registry of Norway, which is

a nationwide register based on mandatory noti-

fication of all births or late abortions in Norway

(Irgens, 2000).

Study population

The present study is based on questionnaires

from 76,656 fathers. The fathers reported on

use of cannabis, ecstasy, cocaine, heroin, and

amphetamine, and were asked to tick one or

more of the following boxes for each drug:

never, previously, six months before preg-

nancy, or now (week 15–20 of pregnancy).

We wanted to focus specifically on users of the

two most commonly used illegal drugs, canna-

bis and cocaine, six months before pregnancy

and to compare these men to those who had

never used any illegal drugs. Fathers with miss-

ing information on cannabis and cocaine use

were excluded, as were fathers who reported

use of any illegal drug previously or during

pregnancy, but not six months before concep-

tion, and also fathers who reported having used

other illegal drugs in combination with canna-

bis or cocaine in the six-month period before

conception. Our study population consists of

61,924 fathers using either cannabis (751) or

cocaine (133) six months before pregnancy, and

fathers who reported that they had never used

any illegal drug (61,040).

Questionnaire

The questionnaire included detailed questions

about cannabis and cocaine use, alcohol, smok-

ing habits, prescribed drug use and other life-

style details (http://www.fhi.no/enmoba).

Information about demographic characteristics,

lifestyle and health variables such as age, mar-

ital status, education, work, income, use of

opioids and benzodiazepines, alcohol and

smoking habits, as well as Hopkins Symptom

Checklist (HSCL) score and whether the preg-

nancy was planned or not was given in preg-

nancy, but for this study it is assumed that this

Munch et al. 3

http://www.fhi.no/enmoba


information was unchanged compared to six

months prior to conception. For education, only

completed education was analysed. Those

fathers who were undertaking more advanced

education were counted in the group corre-

sponding to their highest level of completed

education. Symptoms of anxiety and depression

were assessed in the questionnaire, based on a

screening instrument designed to identify com-

mon psychiatric symptoms (e.g., fearfulness,

hopelessness, feeling blue) – the five-item ver-

sion (SCL-5) of the Hopkins Symptom Check-

list (SCL-25) (Skovlund, Handal, Selmer,

Brandlistuen, & Skurtveit, 2017). For each

symptom the father was asked to tick on a scale

from 1 to 4 if he was not bothered, a little both-

ered, quite bothered or very bothered. The SCL-

5 scores were calculated as the mean value of

the five items to generate an SCL-5 score rang-

ing from 1 to 4. Presence of symptoms of anxi-

ety and depression was defined as having a

score � 2.0. In our study, subjects with two or

more missing items on the SCL-5 were

assigned to missing. When only one item was

missing, it was replaced by the sample mean

value for that item (Skovlund et al., 2017).

The fathers’ use of cannabis or cocaine six

months before conception was compared to the

mothers’ use during the last month before con-

ception. The mothers’ questionnaire contained

information on illegal drug use in the following

categories: never, previously, one month before

conception, during pregnancy, and after preg-

nancy. Although not identical with regard to

time, the category one month before conception

was considered to correspond most closely to

the fathers’ use six months before conception.

We do not have information on fathers’ use in

the period between six months before and week

15–20 of the pregnancy.

Statistics

The proportion of users was tabulated accord-

ing to the fathers’ demographic characteristics

and lifestyle factors. Logistic regression was

used to identify associations between

demographic variables and illegal drug use six

months before conception. Unadjusted analyses

were performed both for the entire study popu-

lation (n¼ 61,924) and in the population for the

adjusted analysis (full information on all cov-

ariates in the model; n ¼ 58,963 for cannabis

and n ¼ 58,377 for cocaine). In the adjusted

analysis for cannabis, all demographic and life-

style variables were included simultaneously in

the model. For cocaine, only statistically signif-

icant variables were included simultaneously in

the final model, due to the low number of

cocaine users. Chi-square tests were performed

to study the association between mothers’ and

fathers’ use close to pregnancy. Exact p-values

are reported if the expected numbers are small.

Statistical Package for the Social Sciences

(SPSS) version 24 was used to analyse data.

Results

Cannabis

A total of 751 fathers (1.2%) reported use of

cannabis as the only illegal drug used in the

six-month period before pregnancy (Table 1).

There was more cannabis use in the younger

age group than in the population of fathers aged

over 30 years, and there was more cannabis use

if the father was not living with the pregnant

mother. The proportion of cannabis users was

lower in fathers who were employed, had

higher levels of education, and higher incomes.

There is a strong association between cannabis

use and use of benzodiazepines and opioids,

which is especially pronounced for benzodiaze-

pines. Among fathers who smoked cigarettes

sometimes or daily six months before concep-

tion, and drank weekly, there was more use of

cannabis. From Table 1 it seems that when the

pregnancy was planned, the proportion of can-

nabis users was lower than in non-planned

pregnancies (0.9% vs. 2.7%). There was also

a higher proportion of cannabis users among

those who reported psychiatric symptoms.

Table 2 shows an association with young

age, being single, having lower levels of
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Table 1. Demographic and clinical characteristics and association with cannabis and cocaine use six months
before conception. The Norwegian Mother and Child Cohort Study (MoBa)

Never used any illegal
drug (n ¼ 61,040) n (%)

Cannabis
(n ¼ 751) n (%)

Cocaine
(n ¼ 133) n (%)

Age (years) n ¼ 61,534
< 24 2573 (96.4) 84 (3.1) 13 (0.5)
25–29 13,437 (98.0) 241 (1.8) 39 (0.3)
30–34 23,826 (98.6) 279 (1.2) 56 (0.2)
35–39 14,715 (99.2) 105 (0.7) 16 (0.1)
> 40 6106 (99.3) 35 (0.6) 9 (0.1)

Marital status n ¼ 61,569
Married 31,204 (99.2) 210 (0.7) 29 (0.1)
Co-habiting 28,424 (98.0) 479 (1.7) 87 (0.3)
Single 422 (92.1) 31 (6.8) 5 (1.1)
Divorced/separated/other 611 (94.6) 26 (4.0) 9 (1.4)

Education (complete) n ¼ 61,924
Unknown 1620 (98.2) 23 (1.4) 7 (0.4)
Lower secondary (9–10y) 2145 (96.8) 59 (2.7) 11 (0.5)
Upper secondary (12–13y) 26,937 (98.5) 355 (1.3) 69 (0.3)
Higher education (> 13y) 30,338 (98.8) 314 (1.0) 46 (0.1)

Work situation n ¼ 61,559
Student/intern 1503 (96.3) 52 (3.3) 5 (0.3)
At home/unemployed/laid off 1420 (95.8) 54 (3.6) 8 (0.5)
Employed 49,658 (98.9) 490 (1.0) 83 (0.2)
Self-employed 6980 (98.0) 114 (1.6) 27 (0.4)
Other 1123 (96.4) 33 (2.8) 9 (0.8)

Income n ¼ 26,462
< 200,000 NOK 2040 (94.6) 107 (5.0) 9 (0.4)
200,000–400,000 NOK 12,255 (98.0) 212 (1.7) 41 (0.3)
> 400,000 NOK 11,673 (98.9) 92 (0.8) 33 (0.3)

Benzodiazepines n ¼ 61,924
No 60,740 (98.6) 733 (1.2) 126 (0.2)
Yes 300 (92.3) 18 (5.5) 7 (2.2)

Opioids n ¼ 61,924
No 60,052 (98.6) 724 (1.2) 128 (0.2)
Yes 988 (96.9) 27 (2.6) 5 (0.5)

Smoking n ¼ 61,774
Never 33,116 (99.8) 61 (0.2) 11 (0.0)
Previously 12,387 (98.9) 112 (0.9) 23 (0.2)
Sometimes* 5627 (95.7) 215 (3.7) 39 (0.7)
Daily* 9762 (95.9) 362 (3.6) 59 (0.6)

Alcohol n ¼ 61,562
Never 1604 (99.9) 1 (0.1) 0 (0.0)
Less than weekly* 35,591 (99.2) 245 (0.7) 28 (0.1)
< 4 times a week* 22,244 (97.8) 424 (1.9) 81 (0.4)
� 4 times a week* 1248 (92.9) 76 (5.7) 20 (1.5)

Planned pregnancy** n ¼ 61,213
Yes 50,419 (98.9) 464 (0.9) 75 (0.1)
No 9919 (96.7) 280 (2.7) 56 (0.5)

Hopkins Symptom Checklist n ¼ 61,384
No psychiatric symptoms 59,004 (98.7) 681 (1.1) 120 (0.2)
Psychiatric symptoms 1469 (95.2) 61 (4.0) 13 (0.8)

Note. NOK ¼ Norwegian Kroner.
*Six months before conception. **Maternal report.
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education, not being employed, use of

benzodiazepines and opioids, smoking, alco-

hol drinking, unplanned pregnancy and psy-

chiatric symptoms. The adjusted analysis

included 690 cannabis users with no missing

information on covariates in the model and

showed a strong association between lifestyle

factors and reported cannabis use. Cigarette

smoking sometimes or daily six months prior

to conception showed very strong associa-

tions with adjusted odds ratios (aOR) of

17.5 (95% confidence interval [CI] 13.0–

23.5) and 18.5 (95% CI 13.8–24.8), respec-

tively, and alcohol consumption four or more

times a week gave an aOR of 9.7 (95% CI

7.2–13.0) in the adjusted analysis. There was

an association between whether the preg-

nancy was planned or not and use of cannabis

or cocaine. Table 2 also shows an association

between psychiatric symptoms and reported

cannabis use.

Cocaine

Cocaine as the only illegal drug used was

reported by 133 fathers (0.2%; Table 1).

There were many similarities between fathers

using cocaine and fathers using cannabis:

young age, low income, low education, use

of benzodiazepines or opioids, smoking and

alcohol drinking, unplanned pregnancy and

psychiatric symptoms. Table 2, where 123

cocaine users and 58,254 non-users had full

information on all covariates, reveals ele-

vated odds ratios for cocaine use among

fathers not living with the pregnant woman,

and for fathers using benzodiazepines (aOR

7.1, 95% CI 3.0–16.8). The strongest associ-

ation was, like for cannabis, between

reported cocaine use and lifestyle habits such

as smoking, and especially alcohol use (aOR

21.6, 95% CI 11.5–40.3). There were also

higher odds ratios for cocaine use in

unplanned pregnancies and when the father

reported psychiatric symptoms.

Association between fathers’ and mothers’
cannabis and cocaine use

A total of 54,226 women included in our study

population had responded to the questions on

cannabis and cocaine use. Table 3 shows a

strong association between paternal and mater-

nal cannabis and cocaine use (p < 0.001). When

the father was a never user, 99.9% of the moth-

ers were as well. When the father was using

cannabis, 30% of the mothers were as well, and

when the father used cocaine, 30% of the moth-

ers used cannabis, and 16% used cocaine. Eight

out of the 10 cocaine-using mothers in our study

population had a partner who used cocaine as

well. In the 122 mothers and fathers who both

used cannabis or cocaine, there was a strong

association for using the same drug (p < 0.001).

Discussion

This study has surveyed the use of cannabis and

cocaine among expectant fathers. We focused

our analyses on reported use six months before

pregnancy, since this is a sensitive period for

male reproductive cells. Strong associations

between use of cannabis and cocaine, respec-

tively, and lifestyle habits such as smoking and

alcohol use were found. There was also a strong

association between use of benzodiazepines

and cocaine.

Cannabis has been reported to be the most

commonly used illegal drug in Norway with

cocaine as the second most common (Sandøy,

2015). In our study there were more cannabis

users than cocaine users: 1.2% reported use of

cannabis and 0.2% cocaine use six months prior

to conception. In comparison, cannabis use dur-

ing the last 12 months has been estimated at

6.1% and 2.6% during the last four weeks in

Norwegian men, and reported cocaine use in

young males was about 3.5% over the last

12 months (Sandøy, 2015). There are several

reasons for the observed low prevalence in our

study. First of all we have information on use in

a shorter period (six compared to 12 months)

and we only include expectant fathers who
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Table 2. Association between demographic characteristics, lifestyle factors and use of cannabis and cocaine.
Unadjusted and adjusted ^ odds ratios (OR)

Cannabis only (95% CI) n¼ 58,963 Cocaine only (95% CI) n ¼ 58,377

Unadjusted OR Adjusted OR^ Unadjusted OR Adjusted OR^

Age (years)
< 24 2.80 (2.20–3.60) 1.10 (0.85–1.60) 2.00 (1.10–3.90) 0.75 (0.36–1.50)
25–29 1.50 (1.30–1.80) 1.30 (1.10–1.60) 1.30 (0.87–2.00) 1.10 (0.70–1.70)
30–34 1.00 1.00 1.00 1.00
35–39 0.62 (0.49–0.77) 0.54 (0.43–0.68) 0.51 (0.29–0.90) 0.43 (0.24–0.76)
> 40 0.49 (0.34–0.71) 0.31 (0.21–0.45) 0.55 (0.25–1.20) 0.24 (0.10–0.57)

Marital status
Married 1.0 1.0 1.0 1.0
Co-habiting 2.5 (2.1–2.9) 1.8 (1.5–2.1) 3.5 (2.3–5.5) 2.6 (1.6–4.0)
Single 11.1 (7.4–16.5) 3.2 (2.0–5.0) 11.8 (4.1–34.0) 3.6 (1.2–11.0)
Divorced/separated/other 6.5 (4.2–9.9) 2.5 (1.6–4.1) 18.0 (8.4–38.6) 6.7 (2.9–15.6)

Education (complete)
Unknown 1.40 (0.86–2.20) 0.96 (0.59–1.60) 1.40 (0.45–4.60) ***
Lower secondary (9–10y) 2.80 (2.10–3.70) 0.82 (0.59–1.10) 3.60 (1.90–7.00)
Upper secondary (12–13y) 1.30 (1.10–1.50) 0.62 (0.52–0.74) 1.60 (1.10–2.40)
Higher education (> 13y) 1.00 1.00 1.00

Work situation
Student/intern 3.50 (2.60–4.70) 2.40 (1.70–3.40) 2.20 (0.87–5.30) 1.40 (0.54–3.70)
At home/unemployed/laid off 4.00 (3.00–5.40) 2.20 (1.60–3.10) 3.30 (1.50–7.20) 2.00 (0.87–4.50)
Employed 1.00 1.00 1.00 1.00
Self-employed 1.60 (1.30–2.00) 1.70 (1.40–2.10) 2.30 (1.50–3.70) 2.40 (1.50–3.70)
Other 3.10 (2.20–4.50) 2.20 (1.50–3.30) 5.40 (2.70–10.70) 3.80 (1.80–7.90)

Benzodiazepines
No 1.0 1.0 1.0 1.0
Yes 5.1 (3.1–8.3) 2.5 (1.4–4.4) 12.5 (5.8–27.0) 7.1 (3.0–16.8)

Opioids
No 1.0 1.0 1.0 ***
Yes 2.3 (1.6–3.5) 1.6 (1.1–2.5) 2.6 (1.1–6.4)

Smoking
Never 1.0 1.0 1.0 1.0
Previously 4.9 (3.5–6.8) 4.8 (3.5–6.6) 5.9 (2.8–12.5) 5.6 (2.6–11.8)
Sometimes* 21.4 (16.0–28.8) 17.5 (13.0–23.5) 21.9 (10.9–44.1) 16.1 (8.0–32.5)
Daily* 20.6 (15.5–27.2) 18.5 (13.8–24.8) 18.5 (9.4–36.3) 13.6 (6.8–26.9)

Alcohol
Less than weekly* 1.0 1.0 1.0 1.0
< 4 times a week* 2.8 (2.4–3.3) 2.9 (2.5–3.5) 4.8 (3.1–7.4) 5.1 (3.2–7.9)
� 4 times a week* 9.4 (7.2–12.3) 9.7 (7.2–13.0) 21.0 (11.7–38.6) 21.6 (11.5–40.3)

Planned pregnancy**
Yes 1.0 1.0 1.0 1.0
No 3.1 (2.6–3.16) 2.0 (1.7–2.4) 3.8 (2.6–5.4) 2.4 (1.6–3.6)

Hopkins Symptom Checklist
No psychiatric symptoms 1.0 1.0 1.0 1.0
Psychiatric symptoms 3.7 (2.8–4.9) 2.1 (1.6–2.9) 4.8 (2.7–8.6) 2.4 (1.3–4.5)

Notes. CI ¼ confidence interval, OR ¼ odds ratio.
^All covariates included simultaneously in the model; fathers with missing values excluded (models included 690 cannabis
users and 123 cocaine users).
*Six months before conception. **Maternal report. ***The variables education and use of prescribed opioids, were not
statistically significant, and were excluded from the model.
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reported use of a single illegal drug during the

actual period. All polydrug users were

excluded. Also the expectant fathers in the

sample were or had been in relationships with

a pregnant partner. This probably results in a

selection of men with a lower prevalence of

illegal drug use. The fact that many pregnan-

cies were planned might also have reduced the

prevalence of drug use close to pregnancy.

Furthermore, our study did not cover the same

time period as the population-based survey

(Sandøy, 2015).

Whether the lower prevalence in our study

reflects actual reduction in use close to preg-

nancy or is due to selection or information bias

is hard to tell. In our adjusted analysis we found

a weak association between planned pregnan-

cies and less reported use of cannabis and

cocaine. More cannabis use among mothers

when the pregnancy was not planned has also

been reported previously (el Marroun et al.,

2008). However, in a previous survey of men’s

smoking and alcohol habits in relation to preg-

nancy it was found that fathers to be did not

change their smoking habits, and that hazardous

drinking was only slightly reduced (Everett

et al., 2007). This behaviour might not differ

for cannabis and cocaine, and the differences

in estimated prevalence may indicate selection

bias and possible underreporting of illegal drug

use rather than change of habits. Underreport-

ing is not uncommon, but self-reported tobacco

use in mothers has been shown to be a valid

marker for exposure in the MoBa cohort (Kval-

vik et al., 2012).

Fathers with missing values on included

covariates are excluded from the adjusted anal-

yses. This might have led to selection bias, but

since the proportion of missing values is small

and there is very little difference between the

proportion of missing vales in users of cannabis

or cocaine, we believe this is not a major issue.

The participants in MoBa are not necessarily

representative of the general population of

pregnant women and their partners. It has pre-

viously been shown that there was a strong

underrepresentation of smoking mothers in the

cohort, compared to the rest of the pregnant

population (Nilsen et al., 2009). Potentially also

a smaller proportion of women who use illegal

drugs themselves, or who have partners who

use illegal drugs, consented to participate. And

even if the woman participated, their partners

might not have consented, leading to a similar

selection whereby fathers in the study popula-

tion have a healthier lifestyle than the whole

population of fathers to be. There is also the

possibility that fathers participating in MoBa

did not answer truthfully. Due to illegal drug

use being taboo, perhaps especially so in rela-

tion to pregnancy, there might be a tendency to

underreport actual use.

Our study demonstrates cannabis and

cocaine use to be strongly associated with life-

style factors. The strongest association found

was between paternal cannabis or cocaine use,

and smoking and alcohol habits. It is also strik-

ing, but hardly surprising, that cocaine users in

particular report more use of benzodiazepines.

A strong association between cannabis and

Table 3. Association between paternal and maternal cannabis and cocaine use before conception in the
MoBa study

n ¼ 54,226
Maternal use of cannabis or cocaine the last month before

conception n (%)

Paternal use of cannabis or cocaine six months
prior to conception

Never Cannabis only Cocaine only

Never 53,822 (99.9) 27 (0.1) 1 (0.0)
Cannabis only 227 (69.6) 98 (30.1) 1 (0.3)
Cocaine only 27 (54.0) 15 (30.0) 8 (16.0)
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cocaine use and marital status and work situa-

tion, respectively, was also demonstrated. In the

population-based study, those who reported

cannabis use the last 12 months also reported

heavier alcohol consumption than the rest of the

population (Sandøy, 2015).

Women who use cannabis during pregnancy

often report paternal cannabis use as well and

paternal cannabis use has been found to be the

strongest predictor for maternal cannabis use

(el Marroun et al., 2008). Overall there is a

strong spousal correlation of cannabis use in

families (Hopfer et al., 2003). This is of impor-

tance since maternal illegal drug use has been

shown to be directly harmful to the foetus (el

Marroun et al., 2009; Huizink, 2009, 2014). As

we also observed a strong association between

maternal and paternal cannabis and cocaine use

close to pregnancy, it is of great concern that

lifestyle advice in pregnancy is directed primar-

ily to the mother. It seems natural to assume

that it will be harder for the mother to quit her

illegal drug use if the father continues his use,

and it is therefore strongly recommended to

also explicitly consider the father’s lifestyle in

pregnancy check-ups. The strong association

may also give an opportunity to obtain informa-

tion about possible risk pregnancies. Even

though underreporting is considered to be pro-

nounced for use of illegal drugs during preg-

nancy, it might be easier for the pregnant

woman to give information about her partner’s

use of illegal drugs than about her own. Includ-

ing questions about the partner’s drug use in

usual pregnancy care might therefore increase

health professionals’ opportunities to make

good risk assessments.

The MoBa database is an excellent source of

information on lifestyle before and during preg-

nancy, due to the detailed questionnaires and

high number of participants. One of the reasons

for inclusion of fathers in MoBa was the con-

cern that environmental exposure of males can

lead to damage or modification of the DNA of

the foetus. An advantage of the long recruit-

ment time is that the exogenous exposures may

have changed over time, so the spectrum of

exposures is very wide (Magnus & Stoltenberg,

2014).

This study on fathers’ use of cannabis and

cocaine during the months before conception

is one of very few in this field, and is unique

regarding the size of the study population. A

further advantage is that the responses are

given directly by the father, and not via mater-

nal report.

Unfortunately, we do not have any informa-

tion concerning the amount of cannabis and

cocaine use. The response categories in the

questionnaire do not contain information

regarding frequency and we are thus unable to

distinguish between onetime incidents and

daily use. Among young men reporting canna-

bis use in the general population in Norway,

65% report that they only used cannabis up to

10 times, and 20% report that they have used

cannabis more than 50 times (Sandøy, 2015).

Since there were few illegal drug users in the

study population, especially cocaine users, the

estimated odds ratios have wide confidence

intervals. In any case, obvious and statistically

significant associations have been demonstrated.

This study is the first step in a project that

aims to study birth outcomes in pregnancies

with paternal cannabis and cocaine use. Life-

style of the expectant fathers must be put on

the agenda, not only because their lifestyles

might have a direct impact on spermatogen-

esis and potentially on the foetus, but also

since the association between the paternal

and maternal cannabis and cocaine use is

proven to be so strong.

Conclusion

In this study 751 (1.2%) of expectant fathers

reported use of cannabis as a single illegal drug

six months prior to conception, whereas 133

(0.2%) reported use of cocaine only. There was

a strong association between cannabis or

cocaine use and lifestyle factors, especially

smoking and alcohol habits. A strong associa-

tion between maternal and paternal use of these

drugs was also demonstrated, and it is therefore

Munch et al. 9



recommended to explicitly consider the father’s

lifestyle in pregnancy check-ups.

Availability of data and materials

The data that support the findings of this study are

available from MoBa, but restrictions apply to the

availability of these data, which were used under

license for the current study and so are not publicly

available.
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Data Inspectorate and was approved by the regional
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Acknowledgments

We are grateful to all the families in Norway who

take part in this on-going cohort study.

Declaration of conflicting interests

The authors declared no potential conflicts of interest

with respect to the research, authorship, and/or

publication of this article.

Funding

The authors disclosed receipt of the following

financial support for the research, authorship,

and/or publication of this article: The Norwegian

Ministry of Health and the Ministry of Education and

Research, NIH/NIEHS (contract no N01-ES-75558),

NIH/NINDS (grant no.1 UO1 NS 047537-01 and

grant no.2 UO1 NS 047537-06A1) have supported

the running of the Mother and Child Cohort Study,

as well as the collection, processing, and storage of

biological material.

ORCID iD

Marte Handal https://orcid.org/0000-0003-1773-

0184

Eva Skovlund https://orcid.org/0000-0002-2997-

6141

References

Adler, I. D. (1996). Comparison of the duration of

spermatogenesis between male rodents and

humans. Mutation Research, 352(1–2),

169–172. doi:10.1016/0027-5107(95)00223-5

el Marroun, H., Tiemeier, H., Jaddoe, V. W. V.,

Hofman, A., Mackenbach, J. P., Steegers, E. A.

P., . . . Huizink, A. C. (2008). Demographic, emo-

tional and social determinants of cannabis use

in early pregnancy: The Generation R study.

Drug and Alcohol Dependence, 98(3),

218–226. doi:10.1016/j.drugalcdep.2008.05.010

el Marroun, H., Tiemeier, H., Steegers, E. A. P.,

Jaddoe, V. W. V., Hofman, A., Verhulst,

F. C., . . . Huizink, A. C. (2009). Intrauterine can-

nabis exposure affects fetal growth trajectories:

The Generation R study. Journal of the American

Academy of Child and Adolescent Psychiatry,

48(12), 1173–1181. doi:10.1097/CHI.0b013e3

181bfa8ee

Everett, K. D., Bullock, L., Longo, D. R., Gage, J., &

Madsen, R. (2007). Men’s tobacco and alcohol

use during and after pregnancy. American

Journal of Men’s Health, 1(4), 317–325.

doi:10.1177/1557988307299477

He, F., Lidow, I. A., & Lidow, M. S. (2006).

Consequences of paternal cocaine exposure in

mice. Neurotoxicology and Teratology, 28(2),

198–209. doi:10.1016/j.ntt.2005.12.003

Hopfer, C. J., Stallings, M. C., Hewitt, J. K., &

Crowley, T. J. (2003). Family transmission of

marijuana use, abuse, and dependence. Journal

of the American Academy of Child and Adoles-

cent Psychiatry, 42(7), 834–841. doi:10.1097/

01.CHI.0000046874.56865.85

Huizink, A. C. (2009). Moderate use of alcohol,

tobacco and cannabis during pregnancy:

New approaches and update on research find-

ings. Reproductive Toxicology, 28(2), 143–151.

doi:10.1016/j.reprotox.2009.04.010

Huizink, A. C. (2014). Prenatal cannabis exposure

and infant outcomes: Overview of studies.

Progress in Neuro-Psychopharmacology and

Biological Psychiatry, 52(Supplement C),

45–52. doi:10.1016/j.pnpbp.2013.09.014

Irgens, L. M. (2000). The Medical Birth Registry of

Norway: Epidemiological research and surveil-

lance throughout 30 years. Acta Obstetricia et

Gynecologica Scandinavica, 79(6), 435–439.

doi:10.1034/j.1600-0412.2000.079006435.x

10 Nordic Studies on Alcohol and Drugs

https://orcid.org/0000-0003-1773-0184
https://orcid.org/0000-0003-1773-0184
https://orcid.org/0000-0003-1773-0184
https://orcid.org/0000-0003-1773-0184
https://orcid.org/0000-0002-2997-6141
https://orcid.org/0000-0002-2997-6141
https://orcid.org/0000-0002-2997-6141
https://orcid.org/0000-0002-2997-6141


Irgens, L. M. (2014). The background of the Norwe-

gian Mother and Child Cohort Study. Norsk

Epidemiologi, 24(1–2), 7–8.

Killinger, C. E., Robinson, S., & Stanwood, G. D.

(2012). Subtle biobehavioral effects produced by

paternal cocaine exposure. Synapse, 66(10),

902–908. doi:10.1002/syn.21582

Klonoff-Cohen, H., & Lam-Kruglick, P. (2001).

Maternal and paternal recreational drug use and

sudden infant death syndrome. Archives of Pedia-

trics and Adolescent Medicine, 155(7), 765–770.

Kvalvik, L. G., Nilsen, R. M., Skjaerven, R.,

Vollset, S. E., Midttun, O., Ueland, P. M., &

Haug, K. (2012). Self-reported smoking status

and plasma cotinine concentrations among

pregnant women in the Norwegian Mother and

Child Cohort Study. Pediatric Research, 72(1),

101–107. doi:10.1038/pr.2012.36

Magnus, P., Birke, C., Vejrup, K., Haugan, A.,

Alsaker, E., Daltveit, A. K., . . . Stoltenberg, C.

(2016). Cohort profile update: The Norwegian

Mother and Child Cohort Study (MoBa). Interna-

tional Journal of Epidemiology, 45(2), 382–388.

doi:10.1093/ije/dyw029

Magnus, P., Irgens, L. M., Haug, K., Nystad, W.,

Skjaerven, R., & Stoltenberg, C. (2006). Cohort

profile: The Norwegian Mother and Child Cohort

Study (MoBa). International Journal of Epide-

miology, 35(5), 1146–1150. doi:10.1093/ije/

dyl170

Magnus, P., & Stoltenberg, C. (2014). The Norwe-

gian Mother and Child Cohort Study (MoBa):

Past, present and future. Norsk Epidemiologi,

24(1–2), 3–6.

Marroun, H. E., Hudziak, J. J., Tiemeier, H., Creemers,

H., Steegers, E. A. P., Jaddoe, V. W. V., . . .

Huizink, A. C. (2011). Intrauterine cannabis

exposure leads to more aggressive behavior and

attention problems in 18-month-old girls. Drug

and Alcohol Dependence, 118(2), 470–474.

doi:10.1016/j.drugalcdep.2011.03.004

Nilsen, R. M., Vollset, S. E., Gjessing, H. K.,

Skjaerven, R., Melve, K. K., Schreuder, P., . . .

Magnus, P. (2009). Self-selection and bias in a

large prospective pregnancy cohort in Norway.

Paediatric and Perinatal Epidemiology, 23(6),

597–608. doi:10.1111/j.1365-3016.2009.01062.x

Pollard, I. (2000). Substance abuse and parenthood:

biological mechanisms, bioethical challenges.

Women & Health, 30(3), 1–24. doi:10.1300/

J013v30n03_01

Sandøy, T. A. (2015). SIRUS Rapport 4/2015. Bruk

av illegale rusmidler: Resultater fra befolkning-

sundersøkelser 2012–2 [SIRUS: Use of illegal

drugs: Results from a population based survey

2012–2014. Report 4/2015]. Retrieved from

https://fhi.no/publ/2015/bruk-av-illegale-

rusmidler/

Skovlund, E., Handal, M., Selmer, R.,

Brandlistuen, R. E., & Skurtveit, S. (2017).

Language competence and communication skills

in 3-year-old children after prenatal exposure to

analgesic opioids. Pharmacoepidemiology and

Drug Safety, 26(6), 625–634. doi:10.1002/pds.

4170

Whan, L. B., West, M. C., McClure, N., & Lewis, S. E.

(2006). Effects of delta-9-tetrahydrocannabinol,

the primary psychoactive cannabinoid in mari-

juana, on human sperm function in vitro. Fertility

and Sterility, 85(3), 653–660. doi:10.1016/j.fertn-

stert.2005.08.027

Yazigi, R. A., Odem, R. R., & Polakoski, K. L.

(1991). Demonstration of specific binding of

cocaine to human spermatozoa. JAMA, 266(14),

1956–1959.

Munch et al. 11

https://fhi.no/publ/2015/bruk-av-illegale-rusmidler/
https://fhi.no/publ/2015/bruk-av-illegale-rusmidler/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


