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Introduction:

Tobacco use causes preventable morbidity and mortality, and leads to high medical costs annually.
In Maine, both cigarette and electronic cigarette (e-cigarette) use among high school students are
higher than the national average. To what extent Maine health care providers are familiar with tobacco
use prevention is unknown. We aimed to describe the knowledge, attitudes, and practices of Maine
health care providers regarding youth tobacco use. We also determined what preventive services they
provide, and measured their self-efficacy regarding screening and counseling for tobacco use.

Methods:

In this cross-sectional study, health care providers were surveyed about their knowledge, attitudes, and
measured their self-efficacy and practices related to youth tobacco use. Logistic regression modeling
and chi-square tests were used to determine associations between variables.

Results:

Providers with at least 10 years of experience had more self-efficacy to discuss cigarettes (OR, 3.4; 95%
CI, 1.6 - 7.4; P = .002) and chewing tobacco (OR, 3.1; 95% CI, 1.5 - 6.8; P = .003), but not e-cigarettes
(OR, 1.2; 95% CI, 0.6 - 2.5; P = .6), with their patients. However, neither self-efficacy nor familiarity with
prevention resources and policies impacted screening practices.

Discussion:

Knowledge alone is not sufficient to cause behavioral change. However, the high self-efficacy expressed
by providers indicates their willingness to adopt changes to their clinical practices, given adequate
training.

Conclusions:

There are knowledge and practice gaps in tobacco prevention efforts. Training health care providers
and implementing tobacco screening practices will improve the quality of health services offered to
Maine youth at clinic visits.
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I

n the United States, tobacco use is a major cause
of preventable morbidity and mortality that results
in $170 billion in medical costs every year.1
Between 2011 and 2019, use of cigarettes, cigars,
and smokeless tobacco among youth declined
steadily.2 However, the use of electronic cigarettes
(e-cigarettes) increased. In 2019, 28% of all high
school students reported using e-cigarettes in the
past 30 days.3 The 2017 National Youth Tobacco
Survey showed that among all high school students
who currently use any form of tobacco, 47% used
Correspondence: Titilola Balogun, MBBS, MPH, DrPH
University of New England
716 Stevens Avenue
Portland, ME 04103
tbalogun@une.edu
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2 or more products. The survey also showed that
e-cigarettes were the most frequently used tobacco
product by youth nationwide.3 The most common
documented reasons for using e-cigarettes were
the use of e-cigarettes by a family member or
friend, the availability of pleasant flavors, and
the perception that e-cigarettes are less harmful
than “regular” cigarettes.4 Risk factors for starting
tobacco use include issues related to self-image,
peer and family influence, stress, online advertising
of tobacco products in the media and movies, and
other cultural factors.2
In Maine, information about health and healthrelated behaviors among high school students is
collected every odd-numbered year using the Maine
1
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Integrated Youth Health Survey.5 Recent data from
the survey show that current e-cigarette use among
high school students almost doubled from 15% in
2017 to 29% in 2019.6 E-cigarette use was evenly
distributed among public health districts.7
As is the case nationally, the prevalence of “regular”
cigarette smoking among high school students in
Maine is decreasing. Current cigarette use was
7% in 2019 compared to 9% in 2017 and 11% in
2015.7-9 Although the rates for cigarette smoking
are declining, both cigarette and e-cigarette use
among Maine high school students are much
higher than the national average.2,10 In addition,
current cigarette use is higher among Maine youth
compared to other states in New England, except
Vermont.10
According to the Surgeon General’s report on
smoking and health, almost 90% of adult smokers
started smoking before 18 years old. Based on
current trends, 1 in every 13 people who are
currently children may die from a tobacco-related
illness later in life.11 Tobacco use, including noncombustible products like chewing tobacco, leads
to many complications, such as cancer, heart
disease, low birth weight, preterm delivery, and
chronic obstructive pulmonary disease.12,13 These
complications call for strong efforts in primary and
secondary prevention to minimize the burden and
consequences of tobacco use.
The Committee on Substance Use and Prevention
of the American Academy of Pediatrics (AAP)
recommends that health care providers increase
their capacity to screen for and manage substance
use in pediatric patients.14 Additionally, in 2019,
the US Preventive Services Task Force released
updated recommendations on the benefits of
primary care-related screening and counseling of
pediatric and adolescent patients in preventing
tobacco use among youth.15 To what extent health
care providers in Maine are aware of or adhere to
these policies is unknown. Given that studies have
shown a protective relationship between information
received from a health care provider and tobacco
use among youth,16-18 health care providers across
the state of Maine were surveyed to assess their
knowledge, attitudes, and practices regarding
youth tobacco use; determine what preventive
services they provide; and measure their selfefficacy regarding screening and counseling for
tobacco use.
https://knowledgeconnection.mainehealth.org/jmmc/vol3/iss2/3
DOI: 10.46804/2641-2225.1076

METHODS
Study design
This cross-sectional study conducted an online
survey of health care providers across Maine
between February 2019 and November 2019. The
study was deemed exempt by the University of New
England’s Institutional Review Board.
Subject recruitment
A survey link was sent via email to health care
providers through their professional associations,
including the Maine Chapter, AAP; Maine Nurse
Practitioners Association; Maine Dental Association;
Maine Dental Hygienists Association; and Maine
Association of Physician Assistants. A contact
person from each organization was identified, and
these contacts shared the survey link with their
members. The inclusion criteria were all health care
providers in Maine who see patients aged 11 to 18
years.
We developed a 24-question survey to evaluate the
knowledge, attitudes, self-efficacy, and practices of
health care providers on youth tobacco use. The
survey included multiple choice, Likert-scale, and
open-ended questions. Details of the survey can be
found in the supplementary materials.
Data analysis
Data were collected using REDCap and exported to
Stata IC/15 software for analysis.19 Frequency tables
and charts were generated. Logistic regression
analyses were used to determine associations
between predictor variables (geographical location,
duration of practice) and outcome variables
(familiarity with the magnitude of tobacco product
use, familiarity with tobacco prevention resources,
confidence to discuss tobacco use, confidence
to screen for tobacco use, and confidence to
offer counseling for tobacco use). Ordinal logistic
regression analyses were used for responses
with more than 2 levels (confidence to discuss
e-cigarette use, confidence to discuss chewing
tobacco, and confidence to discuss tobacco issues
with parents).
Chi-square tests of association were also used to
determine whether significant associations exist
between binary categorical variables (availability
of screening policies, availability of counseling
policies).
2
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Dummy variables were created for the question
“How familiar are you with the magnitude of
combustible (regular) cigarette use among Maine
youth between the ages of 11 and 18 years?” The
options were recoded to a binary variable. The
responses “Very familiar” and “Somewhat familiar”
were recoded to “Familiar,” while the responses
“Somewhat unfamiliar” and “Unfamiliar” were
recoded to “Unfamiliar.” This recoding was also
done with the e-cigarette version of the question.
Geographical location was self-reported by health
care providers and collapsed into binary variables
such that “Urban” and “Neither urban nor rural” were
recoded to “Urban” for bivariate logistic regression
and chi-square analysis.
Frequency of screening for each variable of
cigarettes, e-cigarettes, and chewing tobacco were
also collapsed into binary variables. “Annually,”
“At every well-child visit,” and “At every sick visit”
were coded as “1.” Also, “Never,” “Rarely,” “No
particular frequency,” and “Upon request by parent/
guardian” were coded as “0.” Significance level was
set at P < .05. All confidence intervals had a 95%
confidence level.

RESULTS
Of 128 participants who took the survey, 14 were
not health care providers and were excluded. Table
1 shows the demographic characteristics of study
participants. More than 90% described themselves
as female, and most described their geographical
location as rural.
Knowledge
Most providers were familiar with the magnitude of
cigarette and e-cigarette use among Maine youth.
Providers were evenly split on their knowledge
of age at which youth start smoking: 51% agreed
and 49% disagreed that youth start smoking at
age 12 years or younger. Also, 40% agreed and
60% disagreed that youth started smoking at age
14 years or older. The survey also showed that
77% of participants agreed that 1 in 4 youth would
try smoking a cigarette if their friend offered it to
them. Also, 60% agreed that 16% of youth aged
14 years or older have used an e-cigarette. Among
health care providers, 95% agreed that having
a family member or friend who smokes is a risk
factor for youth tobacco use. Their familiarity with
the magnitude of use was 90% for e-cigarettes and
88% for cigarettes.
Published by MaineHealth Knowledge Connection, 2021

Table 1. Demographic Characteristics of Study
Participants
Characteristic

N (%)

Age, y
25-34
35-44
45-54
55≤
Prefer not to say

10 (9)
35 (31)
32 (28)
36 (32)
1 (1)

Sex
Female
Male
Prefer not to say

104 (91)
8 (7)
2 (2)

Duration of Practice, y
<5
5-9
10-14
15-20
>20

24 (21)
18 (16)
22 (19)
19 (17)
31 (27)

Geographical location
Rural
Urban
Neither urban nor rural

68 (60)
24 (21)
22 (19)

Job title
Nurse*
Nurse practitioner
Physician
Social worker
Counselor
Dental hygienist
Dentist
Clinical therapist
Physician assistant

40 (36)
28 (25)
14 (13)
13 (12)
11 (10)
2 (2)
2 (2)
1 (1)
1 (1)

*Includes school nurses and registered nurses

Comparing the geographical location of the health
care provider, logistic regression modeling indicated
that the odds that rural providers were familiar with
regular cigarette use was 4.4 times higher than
for urban providers (95% CI, 1.3 - 15.1; P = .01).
However, there was no significant difference in
familiarity with e-cigarette use between urban and
rural providers (OR, 1.89; 95% CI, 0.5 - 6.6; P = .31).
With respect to duration of practice, familiarity with
the magnitude of cigarette or e-cigarette use did
not differ significantly between providers with less
than 10 years of experience and providers with 10
3
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years or more experience (Table 2). Awareness of
existing policies or resources, and their distribution
by practice duration, are shown in Figure 1.
Duration of practice was not significantly
associated with knowledge of MaineHealth Center
for Tobacco Independence, the Surgeon General’s
requirements, the AAP statement, or other
prevention services and resources (Table 2). Also,
familiarity with these resources was not associated
with a greater frequency of screening for cigarettes
(OR, 1.6; 95% CI, 0.7-  3.9; P = .1), e-cigarettes (OR,
2.1; 95% CI, 0.8 - 5.1; P = .3), or chewing tobacco
(OR, 1.9; 95% CI, 0.7 - 5.0; P = .3).
Geographical location was not significantly
associated with familiarity with MaineHealth Center
for Tobacco Independence (OR, 1.4; 95% CI,
0.6 - 3.1; P = .43), the Surgeon General’s advisory
(OR, 0.7; 95% CI, 0.3 - 1.6; P = .4), the AAP policy
on screening (OR, 0.89; 95% CI, 0.4 - 1.9; P = .8), or
other tobacco prevention resources in Maine.
Attitudes
Attitudes toward various tobacco products differed
(Table 3). Among providers, 99% disagreed with
the statement that chewing tobacco was safer than
inhaled tobacco, 98% disagreed that e-cigarettes
are safer than regular cigarettes, and 95% disagreed
that e-cigarettes could help youth stop smoking
regular cigarettes. On who should counsel youth

on tobacco use, most providers indicated parents
(90%), followed by physicians (64%), school
teachers (46%), nurses (40%), school counselors
(36%), nurse practitioners (32%), dentists (24%),
social workers (19%), and physician assistants
(14%). The results of the other measures for
attitudes are presented in Table 3.
Practice
Only 29% of providers reported the existence of
worksite policies on screening for use of cigarettes,
e-cigarettes, or any tobacco by youth ages 11 to
18 years. And only 25% reported the existence of
policies related to offering counseling on tobacco
use to youth. There was no significant difference
between rural and urban providers regarding
the availability of screening (χ2 = 1.28; P = .26) or
counseling (χ2 = 0.32; P = .57) policies. The results
for the question “In the past 12 months, how often
did you screen youth between the ages of 11 and
18 years for combustible (regular) cigarette use?”
are presented in Table 3.
Self-efficacy
Most providers reported confidence in their ability
to discuss tobacco use with patients aged between
11 and 18 years (Table 2). Using ordinal logistic
regression, at least 10 years of practice was
associated with confidence to discuss cigarette and
chewing tobacco use, but not e-cigarette use, with
patients (Table 2).

90
80

70

Frequency

60

50

<10 years
≥10 years

62.0%

40

70.0%

30
20

10
0

59.6%
60.5%

38.0%

MaineHealth
Center for
Tobacco
Independence

30.0%
AAP Policy on
tobacco use and
exposure

40.4%

39.5%

53.8%
46.2%

Surgeon General Maine Prevention Maine Prevention
Advisory on eServices
Score
cigarette use

Figure 1. Maine Health Care Provider Familiarity with Tobacco Prevention Resources and Policies
by Duration off Practice (n = 114). AAP, American Academy of Pediatrics.
https://knowledgeconnection.mainehealth.org/jmmc/vol3/iss2/3
DOI: 10.46804/2641-2225.1076
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DISCUSSION
Health care providers at MaineHealth are
knowledgeable about youth tobacco use. However,
slightly more providers are aware of e-cigarette use
compared to regular cigarette or chewing tobacco
use. We attribute this greater awareness to the
increased coverage of e-cigarettes in the media
and across public health platforms in recent years.
We asked providers what they thought about the
age of onset of tobacco use, because knowing the
age at which use starts is key to timing effective
intervention efforts. The more knowledgeable
health care providers and administrators are, the
more likely they can proactively intervene at earlier
ages. Overall, Maine providers know that youth start
using tobacco products well before the age of 18
years. One reason for the rise in use of e-cigarettes
by youth is the belief that they are safer than
regular cigarettes.4 Because health care providers
comprehend the magnitude of youth tobacco use
and the risk of using tobacco products, they have
a strong base on which to advise patients and
their families. Interestingly, despite having more
clinical experience, health care providers who have
been in practice for at least 10 years are not more
knowledgeable about the magnitude of tobacco
use, nor are they more likely to express confidence
in discussing e-cigarette use with patients. We posit
that this finding is logical, particularly if providers
have not received formal training in preventing
e-cigarette use.
Another important finding is that many providers
in our study were not knowledgeable about the
existence of prevention policies and resources,
with the exception of the MaineHealth Center for
Tobacco Independence. Even among providers
who were aware, their knowledge of national and
local prevention resources was not significantly
associated with their screening and counseling
practices. The reason could be beyond their
control and more within the scope of healthcare
administrators and school superintendents who
can develop and enforce policies. This possibility
has implications for practice because adhering to
existing policies by the Surgeon General, AAP,
and other advocacy organizations should improve
prevention efforts and health outcomes.
Although knowledge informs intervention, knowledge
alone is not sufficient to drive behavioral or policy

Published by MaineHealth Knowledge Connection, 2021

change. This notion was supported by our finding
that knowledge of the magnitude of the problem, or
of available tobacco prevention resources, was not
associated with increased screening or counseling
practices. Hence, other constructs, such as selfefficacy, needed to be assessed.
Self-efficacy significantly predicts behavioral
change.20, 21 The high self-efficacy demonstrated by
providers in our sample indicates that given the right
policies and conditions, providers could increase the
frequency of screening and counselling. However,
regardless of how long they have been in practice,
all providers would benefit from well-designed
trainings by advocacy organizations across the
state.
Overall, the attitudes of health care providers
demonstrate that they do not see e-cigarettes as
being safer than regular cigarettes, implicating that
they are not promoting e-cigarettes to their patients.
Most respondents indicated that counseling youth
on tobacco use should mostly be done by parents,
physicians, and schoolteachers. These responses
are consistent with literature on the most important
protective factors for youth tobacco use. Studies
clearly demonstrate the potential protectiveness
provided by health care providers, schoolteachers,
and parents.17,22 Therefore, existing tobacco
prevention programs in Maine need to actively
engage these populations and provide necessary
skills and training. Parents, schoolteachers, and
clinicians who provide care to middle and high
school students should be included in trainings for
how to screen and counsel youth on tobacco use.
For schools, however, one limitation is that students
would have to agree to counseling before using the
resource, and parental consent may be required.
It is concerning that most health care providers’
employers do not have policies on screening or
counseling for youth tobacco use, despite existing
recommendations. Similarly, at a time when health
advocates propose screenings at every visit to a
health care provider,22-24 less than one-third of Maine
providers screen youth at well visits. This finding is
consistent with studies from other states in which
fewer health care providers screen for tobacco
use.25,26 This lack of screening is unfortunate given
their potential to discourage youth tobacco use.15,17
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Table 2. Health Care Provider Familiarity, Knowledge, and Self-Efficacy in Tobacco Use
Screening by Duration of Practice
OR (P value)*

95% CI

Familiarity with the magnitude of cigarette use in Maine

1.0 (1.0)

0.3-3.1

Familiarity with the magnitude of e-cigarette use in Maine

1.5 (.5)

0.5-5.4

Knowledge of MaineHealth Center for Tobacco Independence

0.7 (.4)

0.3-1.7

Knowledge of Maine Prevention Services

0.8 (.6)

0.3-1.8

Knowledge of Maine Prevention Store

0.6 (.4)

0.2-2.0

Knowledge of Surgeon General’s Advisory

0.7 (.4)

0.3-1.6

Knowledge of American Academy of Pediatrics statement

1.7 (.2)

0.8-3.7

Confident to discuss cigarette use with patients

3.4 (.002)

1.6-7.4

Confident to discuss e-cigarette use with patients

1.2 (.6)

0.6-2.5

Confident to discuss chewing tobacco with patients

3.1 (.003)

1.5-6.8

Confident to discuss tobacco use with parents of patients

2.0 (.07)

0.9-4.0

Comfort with screening patients for tobacco use

1.2 (.6)

0.5-2.7

Abbreviation: OR, odds ratio; CI, confidence interval
*Compares providers in practice for at least 10 years to those in practice for less than 10 years.

Table 3. Responses of Maine Health Care Providers Regarding Tobacco Use in Youth
Question

E-cigarettes
N (%)

Cigarettes
N (%)

Chewing tobacco
N (%)

Use is a problem

113 (99)

109 (96)

66 (58)

Screened for use at every well-child
visit or annually

44 (38)

49 (43)

33 (29)

Rarely or never screened for in the
past year

33 (29)

29 (25)

51 (44)

111 (97)

102 (89)

Confident to discuss use with patients
107 (94)
between 11 and 18 years old

https://knowledgeconnection.mainehealth.org/jmmc/vol3/iss2/3
DOI: 10.46804/2641-2225.1076
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This practice gap in tobacco prevention
demonstrates a need for more efforts by advocacy
organizations and tobacco prevention programs
across Maine to have health care providers
understand their role in tobacco prevention efforts.
The role of policy in promoting health interventions
cannot be overemphasized. If there are no policies
in place, it will be challenging to increase the rates
of screening or counseling for youth tobacco use,
or to evaluate the success of those interventions.
Also, a lack of policies will lead to inconsistent
results. Screening and counseling policies in clinical
settings will make the prevention interventions
comprehensive, assist with measuring outcomes,
and aid with evaluation efforts. Having a policy
in place could increase screening numbers and
get providers the necessary training.18,27 Despite
their high self-efficacy, health care providers need
more motivation and guidance to provide needed
screenings and counselling.
This study demonstrates a gap in tobacco
prevention efforts in Maine. There are several
tobacco prevention initiatives in the state; however,
increased coordination of their efforts with health
care providers will improve the translation of policy
to practice. We suggest that the coordinating agency
oversee the education of health care providers,
parents, and schoolteachers on current tobacco
prevention policies, how to screen patients, and
how to provide health education to their patients,
children, or students. In addition, they should also
work with health administrators and health care
providers to develop internal policies on tobacco
screening and counseling for youth.
Our study had a few limitations. We had a small
sample size, which could be due to relying on
a convenience sample through professional
associations. We also had a low response rate,
which may be due to the dearth of health care
providers in Maine. It is also known that health care
providers have lower response rates to surveys.28
Due to these limitations, we are cautious in
generalizing our findings to the larger population of
health care providers in Maine. Furthermore, this
study does not include homeless youth or youth in
correctional facilities, as many of the services that
we assessed are not easily accessible to these
populations.
Future qualitative interviews of health care
providers and administrators should be conducted
Published by MaineHealth Knowledge Connection, 2021

to determine issues, barriers, and solutions to
incorporating universal tobacco screening and
counseling into their services.

CONCLUSIONS
This study identified gaps in the preventive efforts for
tobacco use in Maine. Whereas cigarette smoking
and other forms of tobacco use are less prevalent
than e-cigarette use, the current prevalence of
cigarette smoking among Maine youth is higher
than the national average. Inconsistent policies on
screening youth for tobacco use could contribute to
a rise in e-cigarette use. We propose that agencies
should develop policies to improve screening for
youth tobacco use across the state of Maine and
properly coordinate prevention efforts to improve
health outcomes over the next few years.
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