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Abstract
Background: The partners’ role in determining the alcohol consumption behavior of 
pregnant women is not well studied. We measured alcohol use before and during 
pregnancy in pregnant women and their partners to evaluate the correlation in their 
levels of consumption.
Methods: We evaluated the self- reported alcohol use of 14,822 women and their 
partners during 21,472 singleton pregnancies delivered in Kuopio University Hospital, 
Finland during the period 2009‒ 2018. The information was gathered during preg-
nancy and at the time of childbirth and recorded in two databases that were merged 
to yield a single cohort. Missing data were accounted for by multiple imputation using 
the predictive mean matching method.
Results: In 86% of the pregnancies, women reported alcohol use before pregnancy, 
whereas in 4.5% of the pregnancies women reported alcohol use during pregnancy. 
In contrast, no decrease was detected in their partners’ alcohol use before or during 
pregnancy. In 26% of the pregnancies, the woman reported stopping alcohol use only 
after recognizing that she was pregnant. Before pregnancy, there were strong cor-
relations between the pregnant women and their partners in the total Alcohol Use 
Disorders Identification Test score (rs = 0.69, p < 0.0001) and the self- reported aver-
age weekly amount of alcohol consumed (rs = 0.56, p < 0.0001). During pregnancy, 
there were weak correlations between the pregnant women and their partners in the 
frequency of drinking (rs = 0.20, p < 0.0001) and the average weekly amount of alco-
hol consumed (rs = 0.18, p < 0.0001).
Conclusions: The self- reported alcohol consumption of pregnant women and their 
partners was positively correlated both before and during pregnancy, though the cor-
relation declined substantially during pregnancy. Evaluating the alcohol consumption 
of both parents before pregnancy could assist in identifying women at risk of prenatal 
alcohol exposure. Supporting a reduction in partners' alcohol use could help to reduce 
pregnant women's alcohol consumption and prevent its associated harms.
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INTRODUC TION

Alcohol is a known teratogen and alcohol use during pregnancy re-
mains a significant public health problem. The estimated proportion 
of women consuming alcohol during pregnancy varies greatly be-
tween different countries; the global estimate being 10%, while in 
Europe nearly 16% of women report consuming alcohol at least to 
some extent during their pregnancy (Mårdby et al., 2017; Popova 
et al., 2017). Prenatal alcohol exposure is known to impair fetal 
health without any well- defined safe level (Day et al., 2013; Dejong 
et al., 2019; Mårdby et al., 2017). Alcohol use can lead to stillbirths, 
different kinds of fetal malformations, affect child's psychological 
and physical growth after birth, or the development of fetal alcohol 
spectrum disorders (FASD) (Barr et al., 2006; Cornelius et al., 2002; 
Day et al., 2013; Dejong et al., 2019; Hoyme et al., 2016; Jacobson 
et al., 2021; Jacobson & Jacobson, 1999; Jones et al., 1973; Mårdby 
et al., 2017; Streissguth et al., 1990, 1994). FASD are a group of 
neurodevelopmental conditions and the most important nonge-
netic cause of cognitive disability worldwide (Dejong et al., 2019). 
Because of these lifelong and prevalent consequences on individual 
health, alcohol use during pregnancy represents a burden to the in-
dividuals as well as to society at large.

When studying alcohol use in relation to pregnancy, it is women 
who have predominantly been the object of research. Consequently, 
it is known that alcohol use before pregnancy predicts maternal 
drinking behavior during pregnancy (Corrales- Gutierrez et al., 2020; 
Skagerstróm et al., 2011). In addition, women using alcohol more fre-
quently (Young- Wolff et al., 2020), or reporting binge drinking be-
fore pregnancy (Ethen et al., 2009), are more likely to also continue 
alcohol use during their pregnancy.

Meanwhile, there are very few studies that have investigated 
the effect of the pregnant women's partners’ alcohol consump-
tion or the partners’ influence on the alcohol consumption of the 
pregnant women. The available studies indicate that the drinking 
behavior of women and their partners are positively correlated 
(Corrales- Gutierrez et al., 2020; Rubin et al., 1988) and that the 
level of spousal drinking is associated with maternal drinking 
during pregnancy (Bakhireva et al., 2011; Kautz- Turnbull et al., 
2021). In each of these studies, several hundred pregnant women 
were interviewed. Moreover, there is a lack of studies that would 
have investigated if there are associations between alcohol use 
of pregnant women and their partners both before and during 
pregnancy. In animal studies, male exposure to alcohol during the 
time of periconception seems to affect the offspring (Abel, 2004). 
Consequently, it is important to study the before- pregnancy al-
cohol use because this is linked to unintentional fetal exposure 
during early pregnancy.

Therefore, our aims were to (1) investigate the alcohol use of the 
pregnant women and their partners both before and during preg-
nancy; (2) explore the associations between the use before and 
during pregnancy; and (3) examine if there were correlations be-
tween the alcohol use of the pregnant women and their partners. 
To answer these questions, we compiled a large Finnish birth cohort 

that included information on 14,822 individual women and their 
partners in 21,472 singleton pregnancies.

MATERIAL S AND METHODS

The cohort consisted of 21,472 singleton pregnancies lasting at 
least 22 full gestational weeks, with deliveries between January 1st, 
2009, and May 31st, 2018, in Kuopio University Hospital, Finland. 
Information about both pregnant women and their partners was 
gathered during pregnancy via electronic questionnaires, but also 
in regular maternity clinic visits and at the time of birth, in the ma-
ternity hospital. In the first maternity- clinic visit (usually before the 
10th gestation week), the women were provided with login infor-
mation into the electronic questionnaire that inquired about the al-
cohol use of themselves and their spouses. The women answered 
these online questions during their pregnancy, and the answers 
were restored into a database called PikkuHaikara. The information 
reported by the health care professionals in the maternity hospital 
were recorded into a second database called Haikara.

The information gathered from both parents included their age 
during the pregnancy, and their alcohol use both before and during 
pregnancy. In the online questionnaire, a ten- question Alcohol Use 
Disorders Identification Test (AUDIT) was used to evaluate the 
alcohol- use risk level 1 year prior to the pregnancy. In the Finnish 
AUDIT questionnaire, binge drinking was defined as having six or 
more alcohol doses on one occasion. One alcohol dose was defined 
to contain 12 g of pure EtOH. Furthermore, the average weekly al-
cohol doses both before and during pregnancy and the frequency of 
drinking during pregnancy were inquired.

In addition, maternal parity, gravidity, marital status (both during 
pregnancy and at the time of the childbirth), body weight, height, 
body mass index in the first trimester, and weight gain during the 
pregnancy were recorded. The birth outcomes were documented by 
the health care professionals at the maternity hospital including the 
duration of the pregnancy at delivery, birth weight, head circumfer-
ence, fetal sex, and Apgar scores (1 and 5 min) of the birth, as well as 
recognized birth defects, and stillbirths with the length of the um-
bilical cord and placental weight also being measured. Furthermore, 
the duration of the hospital stay after delivery and any possible neo-
natal treatments were documented.

Statistical analysis

IBM SPSS Statistics Software (v. 27.0.1.0) was used in both data man-
agement and statistical analysis. The two data files (PikkuHaikara 
and Haikara) were merged into a common database by matching the 
cases by the pregnancy identification code (Figure 1). The alcohol 
consumption variables were cross- validated to minimize the possi-
bility of conflicting information from the individual parents. In ad-
dition, outliers were inspected, and impossibly high or low values 
were deleted.
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The missing data were accounted for by undertaking multiple 
imputation (MI), which not only fully utilizes the collected data and 
thus increases the statistical power but also takes into consideration 
the uncertainty of the imputed values (Graham, 2009; Grigsby & 
Mclawhorn, 2019; Van Ginkel et al., 2019). In this study, we used 
MI by Chained Equation with a predictive mean matching method 
(M = 40, k = 5). This method applies regression analysis to find a pool 
of cases (k- nearest values, here k = 5) that closely resemble a case 
with a missing value (Kleinke, 2017). From that pool of cases, it then 
randomly selects one case whose value it imputes in the place of 
the missing value. For more information on MI, the equations used, 
the sensitivity analysis conducted, and the MI models please see the 
Methods S1.

However, while MI is well suited for estimates (mean and stan-
dard deviation) and correlations, it cannot be used to describe the 
frequencies or proportions (Graham, 2009). Thus, the reported fre-
quencies and percentages are those present in the original dataset. 
The mean and standard deviation were analyzed both for available 
cases and for the multiple imputed datasets. To yield the final esti-
mates from the multiple imputed data, Rubin's Rules were used to 
combine the parameter estimates in each of the complete datasets 
(M = 40) (Rubin, 1987).

Bivariate nonparametric correlations of alcohol use variables 
were tested using Spearman's rho. To account for the inflation of 

a false positive rate in multiple testing, the preset two- tailed 0.05 
alpha level was divided by the number of correlations (n = 91). 
Thus, correlation coefficients with a p- value less than the corrected 
alpha (0.0005) were considered statistically significant (Bonferroni's 
method). Finally, we conducted a sensitivity analysis to evaluate 
whether the nonindependence of the pregnancy cases in the original 
cohort (n = 21,472) affected our results. We randomly selected one 
pregnancy for each woman, and then compared these independent- 
case results (n = 14,822) to the results of all pregnancies in the 
cohort.

RESULTS

Our cohort is representative of the pregnant and parenting popula-
tion in Finland. During the study period (2009‒ 2018), 63% of the 
14,822 women gave birth once, while 37% gave birth two or more 
times (Table 1). In 42% of the 21,472 pregnancies, the woman was 
nulliparous, and about 5% of all pregnancies were conceived with 
assisted reproductive technologies. In 82% of the pregnancies, the 
women were in a relationship (i.e., engaged, married, or cohabiting 
with a partner) at the time of the childbirth. On average, the part-
ners were slightly older than the women. The mean duration of the 
gestation at the time of the delivery was 277 ± 14 days (mean ± SD, 
Table 2); 6% of the babies were born preterm (duration of gestation 
less than 259 days). Nearly all babies were born alive and in hospital. 
The sex ratio of the babies was even: 51% were males and 49% were 
females. About 15% of the newborns required some form of special 
treatment immediately after birth in the labor room, in the ward, or 
in the neonatal intensive care unit.

The self- reported alcohol consumption were compared to con-
trast the women with their partners and to evaluate the change 
in alcohol use from before to during pregnancy. The AUDIT ques-
tionnaire evaluated alcohol use 1 year prior to the pregnancy. Due 
to missing values in the original data, the total AUDIT score was 
missing in about every third case in both women and their part-
ners (Figure 2). Of those with a valid final score in the original data, 
about 7% of women and 14% of partners had a score indicating an 
increased alcohol- use risk level, that is, a score above 7 in women or 
a score above 8 in partners, respectively (Babor et al., 2001) (data 
not shown). The multiple imputed means and standard deviations 
of the AUDIT scores were 7 ± 9 for the women and 10 ± 9 for the 
partners (mean ± SD, Figure 2). The frequency of drinking before 
pregnancy and frequency of binge drinking were questions inquired 
in the AUDIT questionnaire (Figure 3). The average weekly alcohol 
doses before pregnancy were about 1.5 doses less in women than 
the amounts consumed by their partners.

In general, the women reduced or terminated their alcohol use 
during pregnancy, while there was no clear change in alcohol use by 
their partners (Figures 3 and 4). In 4.5% of pregnancies, women still 
reported using alcohol during pregnancy. In contrast, in 86% of preg-
nancies, women had been using alcohol before pregnancy. However, 
in about 26% of the pregnancies, the women reported they had 

F I G U R E  1  Compilation of the birth cohort and exclusion criteria. 
The cohort was compiled from two databases: (1) HAIKARA, data 
reported by the health care professionals in the maternity hospital 
and (2) PikkuHaikara, data self- reported by the pregnant women 
using an electronic questionnaire
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stopped using alcohol after pregnancy recognition (Figure 4C). In 
84% of the pregnancies, the women's partners used alcohol during 
pregnancy, a value slightly reduced from the 91% who had con-
sumed alcohol before their partner became pregnant (Figures 3 and 
4). However, none of the partners reported stopping alcohol use 
during the pregnancy (Figure 4D). Furthermore, the mean weekly 
self- reported alcohol dose of women who reported consuming one 
or more doses during pregnancy (3.6; 99% CI 2.8 to 4.3), was sub-
stantially higher than the mean weekly self- reported alcohol dose of 
women who reported consuming one or more doses before preg-
nancy (2.5; 99% CI 2.3 to 2.6).

When comparing the different age groups in women, the 
youngest age group (aged 25 years or less) had the riskiest alcohol 

drinking patterns before pregnancy. In the original data, they had 
more frequently high total AUDIT scores, that is, a score above 7 
(Figure 2), but they also reported more frequent bouts of binge 
drinking (Figure 3). In addition, in the multiple imputed data, the 
mean total AUDIT score (8.1 ± 9.0) (Figure 2) and mean self- reported 
weekly alcohol dose before pregnancy (3.1; 99% CI 2.8 to 3.3 for 
those who used alcohol) (Figure 3) in the youngest age group were 
the highest. However, when they became pregnant, the drinking be-
havior of younger women resembled that of the older age groups 
(Figure 4).

Alcohol use before pregnancy correlated significantly and 
positively with its use during pregnancy in both women and their 
partners (Figure 5). In the mothers, the before- pregnancy average 

TA B L E  1  Demographic data of the parents

Characteristics Valid na % of all cases Mean ± SD Range

Women 14,822 100.0b

Age (years during pregnancy) 21,472 100.0 29.8 ± 5.4 15 to 54

≤25 4735 22.1

26 to 29 5945 27.7

30 to 33 5632 26.2

≥34 5160 24.0

Gravidity 21,472 100.0 2.6 ± 1.9 1 to 20

Parity 21,472 100.0 1.1 ± 1.4 0 to 16

Nulliparous 9037 42.1

Primiparous 6835 31.8

Multiparous 5600 26.1

Number of birthsc 1.4 ± 2.2 1 to 7

1 9337 63.0b

2 or more 5485 37.0b

Used ART 1009 4.7

Marital status (at childbirth) 21,338 99.4

In a relationshipd 17,564 81.8

Singlee 3774 17.6

BMI before pregnancy (kg/m2) 20,493 95.4 24.8 ± 5.1 13.5 to 
57.2

Partners

Age (years during pregnancy) 17,535 81.7 31.5 ± 6.4 15 to 67

Unknown 3937 18.3

≤25 2956 13.8

26 to 29 4149 19.3

30 to 33 4635 21.6

≥34 5795 27.0

Note: N = 21,472. The mean and standard deviation estimate for variables with missing values (% of all cases less than 100) are based on multiple 
imputation.
Abbreviations: ART, assisted reproductive technologies; BMI, body mass index.
aThe number of cases with information in the original data.
bThe percentage refers to the percentage of women in the cohort.
cNumber of births per mother during the cohort time period.
dMarried, engaged, or living with a partner.
eSingle, widowed, or not living with a partner.
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weekly alcohol dose and the total AUDIT score were moderately 
associated with both the frequency of drinking during pregnancy 
(rs = 0.39, p < 0.0001; rs = 0.24, p = 0.0003, respectively) and the av-
erage weekly alcohol dose during pregnancy (rs = 0.37, p < 0.0001; 
rs = 0.26, p < 0.0001, respectively). These correlations were stron-
ger in their partners, although the correlation between the total 
AUDIT score and frequency of drinking during pregnancy had a 
p- value above the multiple testing corrected alpha level of 0.0005 
(rs = 0.27, p = 0.003).

Moreover, the alcohol use of pregnant women and their part-
ners was similar (Figure 5). Strong positive correlations were ob-
served between the pregnant women and their partners in their 
frequency of drinking before pregnancy (rs = 0.48, p < 0.0001), 
and also in the frequency of binge drinking before pregnancy 
(rs = 0.51, p < 0.0001), average weekly alcohol dose before preg-
nancy (rs = 0.56, p < 0.0001), as well as in the total AUDIT score 
(rs = 0.69, p < 0.0001). The correlations between the during- 
pregnancy alcohol use of the parents were weaker than those 
observed before pregnancy. The correlations of the frequency of 
drinking during pregnancy and the average weekly alcohol dose 
during pregnancy between the parents were rs = 0.20 (p < 0.0001) 
and rs = 0.18 (p < 0.0001), respectively. Notably, all the alcohol- 
use questions of the partners displayed a weak statistically sig-
nificant association with the during- pregnancy average weekly 
alcohol dose of the pregnant women.

Finally, we compared the multiple imputed results to those of 
the available case analysis (pairwise deletion) from the original data 
and the results of the sensitivity analysis. In the original data, the 
mean of the total AUDIT scores for both parents was twice lower 
than the multiple imputed estimate (Table S1). There were no sub-
stantial differences between the average weekly alcohol dose esti-
mates in the original and the multiple imputed datasets. However, 
the mean average weekly alcohol dose of women was about one 
unit dose lower in the original data than the estimate in the multiple 
imputed estimates. The direction of the correlations in the original 
data was the same as in the multiple imputed data, but there were 
major differences in their magnitude (Figure S1). The sensitivity anal-
ysis showed that the results were similar between the item and total 
score level multiple imputations (Table S2 and Figure S2). Moreover, 
the results from our analysis, where all the pregnancies from the 
cohort were included, were similar to those obtained by analyzing 
an independent- case sample, where one pregnancy was selected 
randomly for each woman in the cohort (n = 14,822) (Table S3, and 
Figures S3 and S4).

DISCUSSION

In our study, we found that most women self- reported quitting alco-
hol use either before or during early pregnancy, while their partners 

TA B L E  2  Details of the pregnancies and the birth outcomes

Characteristics Valid na % of all cases Mean ± SD

Duration of pregnancy (days) 21,472 100 277.2 ± 14.3

Birthweight (g) 21,464 ~100 3477.6 ± 577.9

Head circumference (cm) 20,668 95.8 34.9 ± 2.2

Umbilical cord length (cm) 21,239 98.9 59.7 ± 13.8

Placental weight (g) 21,179 98.6 598.0 ± 131.7

Hospital stay after delivery (days) 21,472 100 3.7 ± 2.8

Apgarb

1 min 21,470 100 8.6 ± 1.2

5 min 21,470 100 8.9 ± 1.1

Characteristics Specification Valid na % of all cases Specification
Valid
na % of all cases

Fetal sexc Male 10,861 50.6 Female 10,609 49.4

Born alive Yes 21,403 99.7 No 69 0.3

Birth defects Yes 86 0.4 No 21,386 99.6

Required neonatal treatmentd Yes 3304 15.4 No 18,168 84.6

Born in hospital Yes 21,376 99.6 No 91 0.4

Note: N = 21,472. The mean and standard deviation estimates for variables with missing values (% of all cases less than 100) are based on multiple 
imputation.
aThe number of cases with the information in the original data.
bThe mean Apgar value was used in multiple imputation.
cThe sex was unknown for two prematurely born babies.
dSome form of specialized treatments, that is, resuscitation and/or assistance in breathing, treatment for hypoglycemia, antibiotics, phototherapy, 
and/or other types of intensive care were given to the baby either during its birth, in the ward or in the neonatal intensive care unit.
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F I G U R E  2  Total AUDIT score distribution and mean within age groups in women (A) and their partners (B). N = 21,472 pregnancies. 
The AUDIT test evaluated alcohol use 1 year prior to the pregnancy. The total AUDIT score, that is, the total of the ten AUDIT questions 
was missing if one or more of the questions was missing. Note that multiple imputation (MI) cannot be used to report frequencies. Thus, 
the frequency of all cases bar graphs show what portion of the total score was missing in each of the age groups in the original data. The 
bars in the valid cases graphs represent 100% of the number of valid cases in the original data a in each age group. The estimates of AUDIT 
scores multiple imputed mean and standard deviation are presented along with the age group color coding for the bar graphs. In women, 
the youngest age group engaged in the riskiest drinking behavior represented by more frequent high AUDIT scores in the original data 
and the highest mean values in the multiple imputed data. In the partners, the differences in total AUDIT scores among age groups were 
more subtle. It should be noted that there is a large proportion of partners whose age is unknown in the original data, but since also the age 
variable was multiple imputed, there is no mean estimate for this group in the multiple imputed data
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generally did not change their alcohol use during their partner's 
pregnancy. Moreover, we found that the self- reported alcohol use 
of women and their partners before and during pregnancy was sig-
nificantly correlated.

In our cohort, less than 5% of pregnant women self- reported 
alcohol use during pregnancy, which is in line with other studies, 
where the prevalence of women using alcohol during pregnancy has 

been in a range of 6%‒ 25% in the Western World (Alvik et al., 2006; 
Ní Shúilleabháin et al., 2013; Nilsen et al., 2008; Pryor et al., 2017; 
Waterson et al., 1990; Young- Wolff et al., 2020). However, about one- 
fourth of the women reported quitting alcohol use only after they 
became aware that they were pregnant according to their responses 
to the question about alcohol- use status during pregnancy, indicating 
possible prenatal alcohol exposure during early pregnancy. This agrees 

F I G U R E  3  Before- pregnancy alcohol use of the parents in the different age groups. N = 21,472 pregnancies. The bar graphs represent 
the frequency of drinking before pregnancy in A women (n of valid cases 16,340) and B partners (n of valid cases 15,162) and the frequency 
of binge drinking before pregnancy in C women (n of valid cases 17,233) and D partners (n of valid cases 15,515) in the original data. Note 
that multiple imputation (MI) cannot be used to report frequencies. Thus, the frequency of all cases bar graphs shows the proportion of 
the pregnancy cases in each of the age groups that had a missing answer in the original data while the frequency of valid cases bar graphs 
illustrates the distribution of the valid answers in each age group (each age group gives a total of 100%) in the original data. In panels E and F, 
the bars represent the multiple imputed mean and 99% confidence intervals of the before- pregnancy average weekly alcohol dose of women 
and their partners, respectively. The bars with an asterisk (*) in the top right corner of the bar are the estimates of the alcohol users, that is, 
those having one or more weekly doses. Bars without an asterisk are those of all subjects in each age group. In both parents, the youngest 
age group used alcohol before pregnancy less frequently, but binge drank more frequently than the older age groups. The women, in general, 
used alcohol less than their partners
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with previous reports where the majority of women have ceased drink-
ing only after the recognition of pregnancy, even in those cases where 
the pregnancy was planned (Alvik et al., 2006; Pryor et al., 2017). 
Our results indicate that one needs to have a diverse set of questions 
to reliably estimate the prevalence of prenatally alcohol- exposed 

babies. It has been observed that women have reported higher during- 
pregnancy alcohol use levels when asked retrospectively (Jacobson 
et al., 1991). Therefore, our results might underestimate the extent of 
prenatal alcohol exposure, because the questionnaire was delivered 
and responded by the women during their pregnancy.

F I G U R E  4  During- pregnancy alcohol use of the parents in the different age groups. N = 21,472 pregnancies. The bar graphs represent 
the frequency of drinking during pregnancy in A women (n of valid cases 14,301) and B partners (n of valid cases 17,371) and the during- 
pregnancy alcohol use status of C women (n of valid cases 19,509) and D partners (n of valid cases 17,601). Note that multiple imputation 
(MI) cannot be used to report frequencies. Thus, the frequency of all cases bar graphs shows what proportion of the pregnancy cases in each 
of the age groups had a missing answer in the original data while the frequency of valid cases bar graphs illustrates the distribution of the 
valid answers in each age group (each age group gives a total of 100%). In panels E and F, the bars represent the multiple imputed mean and 
its 99% confidence interval of the during- pregnancy average weekly alcohol dose of women and their partners, respectively. The bars with 
the asterisk (*) in the top right corner of the bar are the estimates of the alcohol users, that is, those having one or more weekly doses. Bars 
without an asterisk represent all subjects in each age group. In summary, in about 95% of the pregnancies, the women reported never having 
consumed alcohol during pregnancy. Although, in about one- quarter of pregnancies, the women reported stopping alcohol use only after 
becoming aware that they were pregnant which indicates possible prenatal alcohol exposure during early pregnancy. None of the partners 
reported quitting alcohol use during their partner's pregnancy. The women, in general, used substantially less alcohol during their pregnancy 
than their partners
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Moreover, binge drinking prior to pregnancy recognition is prev-
alent (Alvik et al., 2006; Denny et al., 2019; Dumas et al., 2017; 
Ethen et al., 2009; McCormack et al., 2017) especially among 
younger women (Pryor et al., 2017). Together with late pregnancy 
recognition, this has been associated with a risk of FASD in chil-
dren (May et al., 2014). In our cohort, about one- tenth of women re-
ported regular, at least twice a month, binge drinking during the year 

prior to pregnancy. Furthermore, this was more frequent among the 
women aged 25 years or less. In addition, there was a strong correla-
tion between the binge drinking patterns of pregnant women and 
their partners. Together these results highlight how important it is 
that those couples planning pregnancy should be informed on the 
health hazards posed by alcohol consumption in the early phases of 
pregnancy. In particular, binge drinking should be avoided because 

F I G U R E  5  Correlation heatmap of the self- reported alcohol use and the age variables of the women and their partners. The Spearman 
rho's correlation coefficients are those of the multiple imputed data (MI = 40). Thus, the N in each cell is 21,472. Statistically significant 
correlations (p- value below multiple testing corrected alpha = 0.0005) are indicated in bold. The largest dark blue rectangles highlight 
the correlations between the variables of the women and their partners, and the smaller rectangles inside the blue rectangles show the 
correlations between the same set of alcohol use questions. The yellow rectangles in the upper left corner and the lower right corner 
highlight the correlations between the before-  and during- pregnancy in women and their partners, respectively. aThe before- pregnancy 
frequency of drinking and frequency of binge drinking are both questions in the AUDIT questionnaire, which explains the stronger 
correlation between them and the total AUDIT score than the rest of the variables. The alcohol use of the parents is similar to each other: 
There was a strong statistically significant positive correlation between the parents’ before- pregnancy alcohol use variables and a weak 
statistically significant positive correlation between the parents’ during- pregnancy alcohol use variables
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consuming several alcohol doses on a single occasion is more harm-
ful than having the same amount of alcohol consumed over several 
occasions (Jacobson et al., 1998; Jacobson & Jacobson, 1999). In 
addition, the accessibility and use of effective contraceptives have 
been shown to be an effective measure in reducing prenatal alcohol 
exposure in unintentional pregnancies (Reid et al., 2021).

In our cohort, the rate of decline in drinking during pregnancy in 
women is comparable to previous reports from Norway and United 
States (Kitsantas et al., 2014; Mellingen et al., 2013; Roberts et al., 
2014). We observed that women who continued drinking alcohol during 
pregnancy had been generally more heavy drinkers before pregnancy, 
compared to those who stopped drinking while pregnant. Moreover, in 
the alcohol drinkers, the before-  and during- pregnancy drinking cor-
related significantly, indicating signs of alcohol dependency and an in-
ability to stop even when pregnant. These results are in line with others 
reporting that the prepregnancy alcohol use level and binge drinking 
of the women were important predictors of alcohol use during preg-
nancy (Chang et al., 2006; Ethen et al., 2009; Skagerstróm et al., 2011; 
Young- Wolff et al., 2020). Some earlier studies have claimed that older 
women are more likely to continue drinking during pregnancy (Mårdby 
et al., 2017; Nilsen et al., 2008; Pryor et al., 2017). However, we did not 
observe evidence of this phenomenon in our cohort.

The partners’ alcohol use remained at a similar level both before 
and during the pregnancy when measured either as the proportion 
of drinkers or the mean weekly alcohol doses consumed in agree-
ment with an American study (Bailey et al., 2008). In contrast, in 
Scandinavian countries, there has been a reduction in partners’ alco-
hol use during pregnancy (Högberg et al., 2016; Mellingen et al., 2013). 
Since their partner's pregnancy alone was not sufficient to change 
their drinking habits, it seems that interventions would be needed to 
help them to cut back or even stop drinking. Previous studies have 
shown that the partners would be willing to listen to counseling from 
a midwife on alcohol's detrimental effects (Högberg et al., 2016) and 
to undertake actions to improve their own health (Shawe et al., 2019).

Furthermore, our findings of a significant positive correlation be-
tween before and during pregnancy alcohol drinking between the preg-
nant women and their partners are in line with the previous literature 
(May et al., 2014; Rubin et al., 1988; Waterson et al., 1990). Moreover, 
women seem to be more likely to continue alcohol use during preg-
nancy if they are living with a heavy drinking partner (Bakhireva et al., 
2011) although there are also conflicting reports (Chang et al., 2006). 
Furthermore, heavy drinking by the pregnant woman's partner has 
been associated with FASD (May et al., 2014). Overall, the reduction 
in alcohol use of both parents should be promoted before pregnancy 
to avoid unintentional prenatal alcohol exposure and to minimize the 
possibility of the development of FASD (Corrales- Gutierrez et al., 
2020). Counseling both parents represents an opportunity to address 
their shared norms and attitudes, to make both individuals aware of 
how damaging exposure to alcohol can be for their fetus, and to high-
light the importance of the partner as a support- giver to the pregnant 
women (Crawford- Williams et al., 2015; van der Wulp et al., 2015).

In both women and their partners, the mean multiple imputed 
AUDIT scores were twice as high as the mean AUDIT scores in the 

original data. This suggests that those individuals who were heavy 
drinkers tended not to disclose their alcohol use, which is in line with 
previous reports of an increased nonresponse rate among heavy al-
cohol users (Boniface et al., 2017; Jousilahti et al., 2005).

This study has several limitations. First, self- reported data 
face limitations related to recall, underreporting, nonresponse, 
and social desirability biases leading to possible underreporting 
(Del Boca & Darkes, 2003; Morrow- Tlucak et al., 1989). Second, 
the partners’ data were filled in by the women and there was 
no identification code for the partners. Therefore, we cannot 
be sure if the same partner is involved in several pregnancies. 
Third, more options in reporting alcohol drinking habits during 
pregnancy, such as doses per drinking day and per binge drinking 
bout, would have improved the data; nonetheless, our approach 
of offering a multitude of appropriate answer options was likely to 
both decrease the nonresponse rate and increase the accuracy of 
reporting (Muggli et al., 2015). Fourth, the women were granted 
the log- in information into the online electronic questionnaire at 
their first maternity- clinic visit during the first trimester. However, 
there is no certainty when during their pregnancy the women re-
ported their use. Therefore, from the present data, we cannot 
make conclusions on whether the duration of the pregnancy af-
fected the reported alcohol use or if there was a difference in use 
between the trimesters. Lastly, if we had been able to assay bio-
logical markers for alcohol consumption, for example, phosphati-
dyl EtOH measured from whole blood (Finanger et al., 2021), this 
would have improved the validity of the data.

However, this study has some definitive strengths. First, the co-
hort was systematically collected and it is a representative sample 
of the study population, and it also represents well Finnish birth 
registers (Heino & Gissler, 2020). Our cohort included 21,472 sin-
gleton pregnancies that covered more than 95% of the registered 
22,557 childbirths (of which some were multiparous) during the co-
hort time period. Secondly, an electronic questionnaire was used to 
screen the alcohol use of both women and their partners, reducing 
the social desirability bias. Thirdly, alcohol use was investigated by 
a range of questions covering both the time before and that during 
the pregnancy. Fourth, the sensitivity analysis of the randomly se-
lected one pregnancy independent cases confirmed that although 
the cohort did not meet the assumption of independence, this 
did not have a large effect on the results. Instead, by including all 
21,472 pregnancies in our analyses we got a more precise picture 
of the alcohol use during pregnancy in general and a more reliable 
estimate of prenatally alcohol- exposed fetuses. Lastly, we utilized 
MI which takes into account all of the collected data but also the 
uncertainty of the imputed values, thus generating less bias in the 
estimates.

CONCLUSION

In conclusion, in a large and systematically collected representa-
tive cohort, we observed that there were significant correlations 
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between the self- reported alcohol use of pregnant women and 
their partners both before and during pregnancy. This indicates that 
evaluating the alcohol use of the pregnant women's partners might 
improve the identification of those women who are at risk of using 
alcohol during their pregnancy. Moreover, this could indicate that 
reducing the partners’ alcohol use before pregnancy might help to 
reduce the during- pregnancy alcohol use of their pregnant spouses. 
Further studies are needed to investigate whether supporting the 
reduction of alcohol use of both women and their partners before 
pregnancy could reduce drinking during early pregnancy and unin-
tentional prenatal alcohol exposure.
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