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Background
Maternal smoking remains one of the most common preventable causes of infant morbidity and
mortality in the United States.i There has been national declines in tobacco smoking during pregnancyii
and Ohio has also seen these decreases. However, Ohio's rate of 12.1% was almost double the national
rate of 7.2% in 2016. iii New tobacco products such as electronic vapor products (EVP) are being used with
increasing frequency among women of reproductive age.iv EVPs include products like electronic cigarettes
(e-cigarettes), electronic cigars, electronic pipes, vape pens, and hookah pens. EVPs have been marketed
as a healthier alternative to traditional cigarettes to physicians and the public. iv The Centers for Disease
Control and Prevention (CDC) advises EVPs are not safe for youth, young adults, pregnant women, or
adults who do not currently use tobacco products.v Although CDC says EVPs are not safe, use is common.
In Ohio, 24.5% of adults have reported ever using EVPs; 5.3% report current use (2017 Ohio BRFSS). Studies
have examined the characteristics of individuals who use EVPs, including sociodemographic and smoking
characteristics, and the relationship of e-cigarette use to tobacco cessation with mixed results.vi Despite
the lack of knowledge about the potential health implications to women who use EVPs during pregnancy,
there is increasing incidence of use (current use in Ohio of 22.0% in 2016 and 23.1% in 2017) among women
of reproductive age (women aged 18-44 years) (2017 Ohio BRFSS). Surveillance of EVP use among pregnant
women is a new effort in Ohio. This report examines the use of EVPs, dual use of EVPs and tobacco
cigarettes, and the perception of EVPs as a harm reduction method among Ohio women.

Key Points

• Among Ohio women with a live birth in 2017, over 10,000 (8.2%) women reported ever using electronic
vapor products (EVPs) 2 years before pregnancy, over 5,000 (3.9%) women used EVPs 3 months
before pregnancy, and about 2,000 (1.4%) women used EVPs during the last 3 months of pregnancy.
• More than 70% of women who used EVPs during the last three months of pregnancy also smoked
tobacco cigarettes during the last three months of pregnancy.
• Over 50% of women who reported use of EVPs in the 2 years before pregnancy perceive EVPs as being
less harmful than traditional cigarettes to their health and over one fourth of women perceive EVPs as
being less harmful to their baby.

EVP use before, during, and after pregnancy
The Ohio Pregnancy Assessment Survey (OPAS) examines maternal behaviors and experiences
before, during, and after a woman’s pregnancy. OPAS is administered annually to Ohio women
who experienced a live birth. In 2016 and 2017, OPAS included questions to assess the use of
EVPs before, during, and after pregnancy.
In 2016, the prevalence of EVP use was 10.1% among women who reported ever using EVPs
two years before pregnancy. The prevalence of EVP use decreased to 5.2% in the three months
before pregnancy, and 1.8% during the last 3 months of pregnancy. While the rates of EVP use
slightly declined in 2017, there has been no significant change in EVP use since 2016: In 2017,
8.2% of women reported ever using EVPs in the two years before pregnancy, 3.9% used EVPs
three months before pregnancy, 1.4% used EVPs during the last 3 months of pregnancy, and
2.7% used EVPs 2-4 months after pregnancy (Figure 1).
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Figure 1: EVP use before, during, and after pregnancy, Ohio 2016-2017
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*In 2016, OPAS did not include a question to assess EVP use 2-4 months after pregnancy.
Additional data available in supplementary tables.
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Maternal characteristics of women who used EVPs 2 years before pregnancy by
age, race and ethnicity, education, and region are shown below (Table 1).
Highest rates of EVP use among women who are younger, White,
non-Hispanic, have less than a college degree, and live in suburban regions.
Table 1: Percent of women who reported EVP use within the 2 years before pregnancy, Ohio 2016-2017

Age.

Maternal
Characteristics

2016 (%,CI)

2017 (%,CI)

Age

Almost twice as many women aged 25
years and younger used EVPs (13.1%, 12.0%)
compared to women aged 34 years and older
(6.5%, 6.6%) in 2016 and 2017, respectively.

<25

13.1 (8.7-17.4)

12.0 (9.3-14.7)

25-34

9.5 (7.2-11.7)

6.8 (5.5-8.2)

>34

6.5 (2.7-10.3)

6.6 (3.9-9.2)

Race/Ethnicity.

Race/Ethnicity

White, non-Hispanic women had the
highest percentages of EVP use 2 years
before pregnancy. Among White, nonHispanic women, 11.4% in 2016 and 9.8% in
2017 reportedly used EVPs 2 years prior to
becoming pregnant compared to 6.6% and
3.9% of Black, non-Hispanic women in 2016
and 2017, respectively. Almost 5% of Other,
non-Hispanic women (4.9%) used EVPs 2 years
before pregnancy.

White,
non-Hispanic

11.4 (9.1-13.6)

9.8 (8.3-11.3)

Black,
non-Hispanic

6.6 (2.3-11.0)

3.9 (2.2-5.7)

NA

5.6* (1.9-9.3)

5.5* (0.7-10.4)

4.9 (2.1-7.7)

Education.

Education
12.2 (5.2-19.3)

10.7 (6.9-14.6)

15.8 (10.8-20.8)

11.3 (8.4-14.1)

14.3 (9.5-19.1)

13.2 (10.0-16.4)

Associate degree

9.3 (4.1-14.5)

8.7 (4.9-12.5)

Bachelor’s degree
or higher

3.3 (2.0-4.6)

2.4 (1.6-3.2)

Metropolitan

10.3 (8.3-12.2)

7.9 (6.6-9.2)

Appalachian

8.8 (3.4-14.3)

9.2 (5.3-13.1)

Rural, non-App

6.9* (1.6-12.1)

10.6 (6.4-14.7)

Suburban

13.2 (6.2-20.1)

6.9 (4.0-9.8)

9.9 (8.0-11.8)

7.7 (6.4-8.9)

Highest rates of EVP use were identified
among women with a high school education
(15.8% in 2016 and 11.3% in 2017) and some
college and no degree (14.3% in 2016 and
13.2% in 2017). Comparatively, the lowest rates
of EVP use were observed among women
with a bachelor’s degree or higher (3.3% in
2016 and 2.4% in 2017).

Region.

Regional rates differ by year. In 2016,
suburban areas of Ohio had the highest
percentage of women who reported use of
EVPs 2 years before pregnancy (13.2%). In
comparison, 2017 data identified women living
in Rural, non-Appalachian areas of Ohio with
the highest percentage of EVP use (10.6%).

Hispanic
Other,
non-Hispanic

No High School
diploma
High School Grad
or GED
Some college,
no degree

Region

1OEI

1Ohio Equity Institute (OEI)
*numerator smaller than 15. Please interpret estimate with caution.
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Dual use of EVPs and Cigarettes before, during, and after pregnancy
Dual use of EVPs and cigarettes is common. The prevalence of dual use of EVPs and tobacco cigarettes
before and during pregnancy slightly declined from 2016 to 2017. In 2016, 94.4% of women participated
in dual use of both EVPs and smoking cigarettes during the last 3 months of pregnancy (Figure 2).
In comparison, almost three out of four women (72.2%) who used EVPs during the last 3 months of
pregnancy, also reported smoking cigarettes in 2017. Dual use among women who used EVPs in the
past 2 years was 88.1% in 2016 and 87.5% in 2017. Among women who reported EVP use in the 3 months
before pregnancy, 85.0% also reported smoking cigarettes in 2016 compared to 80.7% in 2017. In 2017, the
prevalence of dual use was lowest during post pregnancy (58.9%) compared to pre-pregnancy (87.5% and
80.7%) and pregnancy (72.2%) (Figure 2).
Figure 2: Dual use of EVPs and Cigarettes before, during, and after pregnancy, Ohio 2016-2017

2016

2017

87.5% of women who

88.1% of women who

used EVPs 2 years before
pregnancy also smoked
cigarettes

used EVPs 2 years before
pregnancy also smoked
cigarettes

85% of women who

80.7% of women who

used EVPs 3 months
before pregnancy also
smoked cigarettes

used EVPs 3 months
before pregnancy also
smoked cigarettes

72.2% of women who

94.4% of women who

used EVPs last 3 months
of pregnancy also
smoked cigarettes

used EVPs last 3 months
of pregnancy also
smoked cigarettes

58.9% of women who

used EVPs 2-4 months
after pregnancy*also
smoked cigarettes

*Data for 2-4 months after pregnancy are only available for 2017.
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Perception of EVP harm
EVPs have been marketed as a healthier alternative to traditional cigarettes. The prevalence of EVP
use has increased in recent years as well as their popularity.vi The Centers for Disease Control and
Prevention (CDC) advises EVPs are not safe for youth, young adults, pregnant women, or adults who
do not currently use tobacco products. There is still much to learn about the effectiveness of EVPs as a
quitting mechanism,v resulting in varying viewpoints of stigma and perceptions of EVPs and their health
implications. Most EVPs contain nicotine, which is addictive and toxic to developing fetuses and harmful
for brain development.v
In 2017, more than 1 out of 4 women that used EVPs before, during, and after pregnancy perceived EVPs
to be safer to the health of their baby than traditional cigarettes. Additionally, over 50% of women
perceived EVPs to be safer to their personal health than traditional cigarettes (Table 2).

Table 2: Perception of EVP harm among women who used EVPs before, during, and after
pregnancy, Ohio 2017
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72.3%

68.7%
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59.9%

59.3%
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49.3%
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0.0
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to pregnancy

EVP use last 3 months
pregnancy

EVP use 2-4 months after
pregnancy

Perceived e-cigarettes are less harmful than traditional cigarettes (self)
Perceived e-cigarettes are less harmful than traditional cigarettes (baby)

About two thirds of women who used EVPs during the last
3 months of pregnancy perceived them to be less harmful
than traditional cigarettes for their health (68.7%) and the
health of their baby (59.3%).

Conclusion
EVPs have been subject to much debate regarding their use and ability to assist individuals to quit
smoking. These findings provide the first data for Ohio on the prevalence of EVP use among pregnant
women, and suggest that further, national, research is needed to gain a better understanding of why
pregnant women who use EVPs during pregnancy also tend to use tobacco cigarettes. Since EVPs
deliver variable amounts of nicotine, vii, viii and EVP users tend to be dual users, counseling to switch to
EVPs may not actually result in reduced nicotine exposure to the fetus. Smoking cessation efforts during
pregnancy should include messages on reducing and quitting all forms of nicotine including EVPs and
should not emphasize replacing cigarettes with EVPs.viiii

Data Sources and Methods

This report contains data from the 2016 and 2017 Ohio Pregnancy Assessment Survey and the Behavioral
Risk Factor Surveillance System (BRFSS). The Ohio Pregnancy Assessment Survey (OPAS) is the Ohiospecific continuation of the Pregnancy Risk Assessment Monitoring System (PRAMS), also designed
to examine maternal behaviors and experiences before, during and after a woman’s pregnancy, and
during the early infancy of her child. The datasets only include Ohio mothers with a live birth. However,
OPAS data are weighted and representative of all women with a live birth in Ohio in a given year. OPAS
sample included 3,386 women in 2016 and 5,377 women in 2017. The Ohio BRFSS monitors the behaviors
associated with the major causes of preventable morbidity and mortality in the adult population of
Ohio, e.g. cardiovascular disease, cancer, diabetes, and injuries. The BRFSS is the primary source of statespecific data about health risk behaviors and health status among the states’ resident population.
Access more information regarding OPAS and BRFSS at Ohio Department of Health’s website
(www.odh.ohio.gov).

Definitions

Ohio Equity Institute (OEI): The Ohio Equity Institute (OEI) is a collaboration between the Ohio
Department of Health and local partners. Created in 2012 to address racial disparities in birth outcomes,
population data is used to target areas for outreach and services in the nine counties with the largest
disparities. OEI 2.0 launched on October 1, 2018. This targeted structure was developed to ensure that
the program addresses the biggest drivers of infant mortality and the population most at risk for poor
birth outcomes. Teams work to connect the highest priority pregnant women from target counties
to evidence-based clinical and social service resources through local community workers known as
Neighborhood Navigators. OEI teams are also responsible for adoption and implementation of policy
and/or practice change impacting the social determinants of health across their designated county.
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Supplementary Tables
Table 1. Prevalence of EVP use around the time of pregnancy among Ohio women with a live birth in 2016

EVP use 3
EVP use last
months prior to
3 months
pregnancy (%, CI) pregnancy (%, CI)
10.1 (8.2 - 12.0)
5.2 (3.8 - 6.7)
1.8 (0.9 - 2.6)

EVP use in past 2
years (%, CI)
Overall prevalence
Use of tobacco
cigarettes
In last 2 years
In 3 months prior
to pregnancy
In last 3 months
of pregnancy
In the 2-4 months
after pregnancy
(current use)

Overall
prevalence
(%, CI)

88.1 (82.9 – 93.3)
85.0 (77.4 – 92.6)

23.2 (20.6-25.8)
94.4 (87.7-100.0)

12.1 (10.0-14.2)
17.3 (14.9-19.7)

Table 2. Prevalence of EVP use around the time of pregnancy among Ohio women with a live birth in 2017

EVP use in
past 2 years
(%, CI)

Overall
prevalence
Use of
tobacco
cigarettes
In last 2 years
In 3 months
prior to
pregnancy
In last 3
months of
pregnancy
In the 2-4
months after
pregnancy
(current use)

8.2 (7.1 – 9.4)

EVP use 3
months prior
to pregnancy
(%, CI)
3.9 (3.0 – 4.7)

EVP use last
3 months
pregnancy
(%, CI)
1.4 (0.8 – 1.9)

EVP use 2-4
months after
pregnancy
(current use)
(%, CI)

Overall
prevalence
(%, CI)

2.7 (2.0-3.5)

87.5
(83.3 – 91.7)
80.7
(73.0 – 88.5)

23.4 (21.7-25.2)
72.2
(55.7 – 88.8)

11.5 (10.1-12.9)

58.9 (44.4-73.4)

15.4 (13.9-16.9)

Table 3. Perceptions, Ohio 2017

Overall prevalence

Perceive e-cigarettes
are less harmful than
traditional cigarettes (self)
(%, CI)
52.5 (45.0 – 60.0)

Perceive e-cigarettes
are less harmful than
traditional cigarettes
(baby) (%, CI)
28.3 (21.6 – 35.0)
EVP use 2-4
months after
pregnancy
(current use)
(%, CI)

EVP use in past 2
years (%, CI)

EVP use 3
EVP use last
months prior to
3 months
pregnancy (%, CI) pregnancy (%, CI)

Perceive
e-cigarettes are
less harmful
than traditional
cigarettes (self)

52.5 (45.0 – 60.0)

59.9 (49.2 – 70.6)

68.7 (51.2 – 86.2)

72.3 (60.0-84.6)

Perceive
e-cigarettes are
less harmful
than traditional
cigarettes (baby)

28.7 (21.9 – 35.6)

33.5 (22.9 – 44.0)

59.3 (40.6 – 78.0)

49.3 (35.6-62.9)

Table 4. Demographics of Ohio women with a live birth who used EVPs within 2 years before pregnancy, 2016
and 2017

Maternal
Characteristics
Age
<25
25-34
>34
Race/Ethnicity
White, non-Hispanic
Black, non-Hispanic
Hispanic
Other, non-Hispanic
Education
No High School diploma
High School Grad or
GED
Some college, no degree

2016 (%, CI)

2017 (%, CI)

13.1 (8.7-17.4)
9.5 (7.2-11.7)
6.5 (2.7-10.3)

12.0 (9.3-14.7)
6.8 (5.5-8.2)
6.6 (3.9-9.2)

11.4 (9.1-13.6)
6.6 (2.3-11.0)
NA
5.5* (0.7-10.4)

9.8 (8.3-11.3)
3.9 (2.2-5.7)
5.6*(1.9-9.3)
4.9 (2.1-7.7)

12.2 (5.2-19.3)
15.8 (10.8-20.8)

10.7 (6.9-14.6)
11.3 (8.4-14.1)

14.3 (9.5-19.1)

13.2 (10.0-16.4)

Associate degree
Bachelor’s degree or
higher
Region
Metropolitan
Appalachian
Rural, non-App
Suburban
1OEI

9.3 (4.1-14.5)
3.3 (2.0-4.6)

8.7 (4.9-12.5)
2.4 (1.6-3.2)

10.3 (8.3-12.2)
8.8 (3.4-14.3)
6.9* (1.6-12.1)
13.2 (6.2-20.1)
9.9 (8.0-11.8)

7.9 (6.6-9.2)
9.2 (5.3-13.1)
10.6 (6.4-14.7)
6.9 (4.0-9.8)
7.7 (6.4-8.9)

1Ohio Equity Institute (OEI)
*numerator smaller than 15. Please interpret estimate with caution.

