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Abstract

Purpose—In the United States, the prevalence of the use of alternative tobacco products (ATPs)
(e.g., hookahs, e-cigarettes, cigars/cigarillos) has increased sharply. As future health care
providers, medical students will play a critical role in health promotion and disease prevention.
This study investigated medical students’ use, knowledge, and beliefs about cigarettes and ATPs.

Method—In 2014, the authors surveyed all students enrolled at one medical school in New York
City. The survey included questions about personal use of tobacco products, perceptions about the
harms of ATPs and their role in disease causation, education about ATPs, and cessation training
and practices related to ATPs and cigarettes. The authors compared results across medical school
classes.

Results—Of 720 students, 431 (59.9%) completed the survey. Of those, 64 (14.7%) were current
users of tobacco or smoking products, including cigarettes (17, 3.9%), ATPs (21, 4.8%), or
marijuana (39, 8.9%). Many believed that ATPs contributed less than cigarettes to various
diseases. Respondents received less cessation intervention training regarding ATPs than cigarettes
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(P <.0001). They felt less confident providing ATP cessation counseling than cigarette cessation
counseling (P <.0001) and were less likely to report counseling patients on ATP cessation than
cigarette cessation (46, 10.7% vs. 280, 64.8%, P < .0001).

Conclusions—A concerning percentage of surveyed medical students use tobacco products,
including ATPs, and lack the knowledge, education, and cessation counseling skills to provide
accurate information about them to patients. ATP education should be added to medical school
curricula to address this gap.

Tobacco use is the leading preventable cause of death in the United States and globally.! In
addition to traditional cigarettes, a number of alternative tobacco products (ATPs) now are
available. These include hookahs or waterpipes, in which tobacco mixed with molasses is
smoldered in the bowel of the hookah then drawn through water and inhaled; chewing
tobacco or snus, which is a smokeless tobacco product that comes in loose-leaf strips of
shredded tobacco leaves; electronic cigarettes or e-cigarettes, which are battery-powered,
provide nicotine through a cartridge, and allow the user to exhale nicotine vapor from the
end of the e-cigarette; kreteks, which are clove cigarettes that contains 60%-90% tobacco;
and cigars, which are large bundles of tobacco tightly rolled in leaf tobacco then smoked.2
Although the total consumption of cigarettes in the United States decreased by 33% between
2000 and 2011, the consumption of ATPs and nicotine delivery systems (e.g., e-cigarettes)
increased by more than 100% over the same time period.2 A 2012 Centers for Disease
Control and Prevention (CDC) report indicated that a staggering 21.3% of U.S. adults used a
tobacco product (including cigarettes, cigars/cigarillos, regular pipes, hookahs/waterpipes,
smokeless tobacco, and e-cigarettes) every day or some days. By region, prevalence was
highest in the Midwest (23.9%), followed by the South (22.9%), Northeast (19.7%), and
West (19.0%). However, the use of hookahs was most prevalent in the Northeast (0.7%)
compared to other regions.* Because of these findings, the CDC warned that the decrease in
cigarette consumption is being “offset by increases in [the use of] other forms of tobacco.”

In contrast to our extensive knowledge of the effects of cigarette use, there is a marked
paucity of information about the epidemiology and health effects of ATP use. Existing
studies have shown that certain ATPs, such as hookahs, deliver tar, nicotine, and carbon
monoxide in higher doses than cigarettes and are likely associated with adverse health
effects that are comparable to or more severe than cigarettes.5-8

Physicians play a critical role in disease prevention and healthy lifestyle promotion. They
have the potential to influence patients’ behaviors as well as the responsibility to help
further reduce all tobacco use. Medical students’ use, knowledge, and beliefs about ATPs
are of vital importance because the willingness of physicians to provide prevention
counseling is heavily influenced by their own habits, knowledge, and beliefs.910 In fact,
physicians who personally use tobacco are less likely to provide cessation counseling to
patients.1! Recent studies in a number of countries have found that as many as 20% of
medical students use ATPs,12:13 although no such studies have been conducted in the United
States.

To fill this gap in the literature, we surveyed medical students at a large medical school in
New York City to assess their use, knowledge, and self-reported level of education and
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cessation training regarding ATPs. In addition, we assessed their beliefs about the
importance and impact of health care professionals in tobacco cessation efforts.

The institutional review board at New York University School of Medicine deemed this
study exempt, as the research involved the use of a survey instrument for educational
purposes and the information obtained was not recorded in such a manner that individual
participants could be identified.

We sent an anonymous Internet survey to all 720 medical students enrolled at New York
University School of Medicine; the survey remained open for seven weeks from February to
March of 2014. We used class email lists to contact students and sent a total of four
reminder emails. To encourage participation, one of the reminders was sent by the dean of
medical education. In addition, students were informed that they would have the opportunity
to enter a raffle for an iPad Mini upon completion of the survey. E-mail addresses entered
for the raffle were uncoupled from the survey data to maintain anonymity.

Survey development

Measures

The survey consisted of 33 questions adapted from previously validated surveys, including
the National Youth Tobacco Surveyl4 and the Global Health Professionals Student
Survey,1® and from a survey of the hookah habits of medical students at one Canadian
medical school.18 It also contained newly created questions that were developed and
reviewed by survey specialists to ensure clarity. The final survey questions fell into five
major categories: (1) demographics; (2) personal use of various tobacco products and
nicotine delivery systems; (3) perceptions about the harms of ATPs and their role in disease
causation; (4) self-reported level of education about ATPs; and (5) self-reported cessation
training and practices related to ATPs and cigarettes. The survey instrument had an
estimated completion time of ten minutes. It was piloted with the author’s Master of Science
in Clinical Investigation seminar class, and the wording of several questions was edited for
clarity.

Demographics—Students were asked to provide their age, sex, medical school class, race/
ethnicity, and clinical experience.

Personal use of tobacco products and nicotine delivery systems—Students
were asked to indicate the frequency of their use of cigarettes, e-cigarettes, cigars/cigarillos,
hookahs, smokeless tobacco, and marijuana. Responses included: “once or more in my life”
which indicated lifetime use, “past year” which indicated use in the past year, and “past 30
days” which indicated current use.

Perceptions about the harms of ATPs and their role in disease causation—
Students were asked, “Compared to cigarettes, what is the potential for harm for each of the
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following products?” Responses included: “more harmful,” “equally harmful,” “less
harmful,” “I don’t know,” and “currently the answer is not known.” Students then were
asked to indicate the degree to which ATPs and cigarettes are responsible for various
diseases on a five-point scale (1 = not at all responsible, 2 = a little responsible, 3 =
somewhat responsible, 4 = moderately responsible, 5 = largely responsible).

Self-reported level of education about ATPs—Students were asked to indicate the
level of education about ATPs and cigarettes they received on a five-point scale (1 = no
education, 2 = a little education, 3 = some education, 4 = a lot of education, 5 = excessive
education). To explore their general knowledge of tobacco products, students were asked the
following questions: (1) What percentage of U.S. high school students have used a tobacco
product in the last 30 days?; (2) Which of the following are found in electronic cigarettes?;
and (3) How much tobacco does one cigar contain compared to conventional cigarettes?

Self-reported cessation training and practices related to ATPs and cigarettes
—Students were asked to indicate their agreement with the statement “I have received
enough training on ATP cessation intervention” using a five-point scale (1 = strongly
disagree through 5 = completely agree). They then were asked the same question about
cigarettes. To assess their confidence in cessation counseling, students were asked to answer
“How confident are you that you can counsel smokers of ATPs to give up smoking?” on a
five-point scale (1 = very confident through 5 = not at all confident). Again, they were asked
the same question for cigarettes. To assess their counseling practices, students were asked to
respond with “yes” or “no” to the question “Have you ever counseled anybody on cessation
of ATPs?” Once more, they were asked the same question for cigarettes. Finally, students
were asked to indicate their agreement with the statements “Advising patients to quit
smoking is a priority to me” and “Counseling patients on smoking cessation increases the
chance they will quit” using a five-point scale (1 = strongly disagree through 5 = completely
agree).

We examined respondents’ demographic characteristics and performed Student’s t-tests to
compare differences between self-reported level of education, degree of disease causation,
counseling confidence, and level of cessation training on ATPs versus cigarettes. To
compare differences in scaled responses between multiple medical school classes of
students, we used bivariate one-way analyses of variance and post-hoc pairwise comparisons
with Sidak correction. For binary responses, such as the percentage of respondents who
reported conducting cessation counseling, we used Pearson’s chi-square and Fisher’s exact
test. Because most respondents completed the entire survey, we excluded incomplete
responses from our analyses in a casewise manner. We determined statistical significance
using a two-sided a = 0.05 and performed all analyses using Stata 12 SE (StataCorp,
College Station, TX).
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Of the 720 students to whom the survey was sent, 431 submitted complete surveys, for a
complete response rate of 59.9%. An additional 103 students submitted partially completed
surveys, for an overall response rate of 74.2%. Compared to those who submitted complete
surveys, the partial respondents did not differ by age, race, gender, medical school class, or
completion of at least one month of clinical experience. Complete respondents also did not
differ from the entire medical school population in terms of age, race, or gender.

Demographics

Of the 431 complete respondents, the average age was 25 with a range from 21 to 32 years;
221 (49.7%) were female and 226 (50.3%) male; 241 (53.4%) were White, 122 (27.8%)
Asian or South Asian, 31 (7.0%) reported multiple races, 28 (6.3%) Hispanic or Latino, and
11 (2.3%) Black. By medical school class, 109 (24.6%) were first-year students, 89 (20.2%)
second-year students, 91 (20.2%) third-year students, 124 (27.6%) fourth-year students, 23
(5.1%) in the MD/PhD program, and 10 (2.1%) in a gap year pursuing research or a dual
degree. The majority of respondents (311, 69.4%) reported having some prior clinical
experience while in medical school (via clerkships or volunteer activities).

Personal use of tobacco products and nicotine delivery systems

When asked about their personal use of tobacco or smoking products, 263 (60.2%)
respondents reported ever using and 64 (14.7%) reported currently using any of the six
products we studied. With regards to ATPs, 226 (51.7%) respondents reported ever using
and 21 (4.8%) reported currently using them. Overall, current use was most prevalent for
marijuana (39, 8.9%), followed by cigarettes (17, 3.9%), cigars (9, 2.1%), e-cigarettes (7,
1.6%), hookahs (5, 1.1%), and smokeless tobacco (4, 0.9%). Even though use of hookahs in
the past month was less prevalent then use of other ATPs, they were the most commonly
used product over the past year (71, 16.3%) and over respondents’ lifetime (188, 43.0%)
(see Table 1).

Perceptions about the harms of ATPs and their role in disease causation

Only a small percentage of respondents correctly reported that the potential harm for each
ATP compared to cigarettes is currently unknown: 94 (21%) chose the correct response for
cigars, 13 (2.9%) for hookahs, 8 (1.8%) for smokeless tobacco and cigars each, and 4 (1.2%)
for cigars. In addition, respondents reported that cigarettes were more responsible than ATPs
for causing each of the following diseases: gastrointestinal, lung, liver, and bladder cancers;
chronic obstructive pulmonary disease; and coronary artery disease (all P <.001) (see Table
2).

Self-reported level of education about ATPs

Compared to education about cigarettes, respondents reported receiving significantly less
education about the epidemiology, health effects, and secondhand smoke effects of ATPs
(all P <.0001). When comparing respondents’ answers among medical school classes,
second-, third-, and fourth-year respondents reported receiving significantly more education
about the epidemiology of cigarettes than did first-year respondents (P = .001, P =.0001, P
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=.0001, respectively); on the topic of the epidemiology of ATPs, third- and fourth-year
respondents reported receiving significantly more education than did first-year respondents
(P =.003, P =.002, respectively). On the topic of the health effects of cigarettes, second-,
third-, and fourth-year respondents reported receiving significantly more education than did
first-year respondents (all P =.0001); on the topic of the health effects of ATPs, only third-
and fourth-year respondents reported receiving significantly more education than did first-
year respondents (P =.001, P =.006, respectively). On the topic of the secondhand smoke
effects of cigarettes, second-, third-, and fourth-year respondents reported receiving
significantly more education than did first-year respondents (P = .003, P =.001, P =.0001,
respectively) and third-year respondents significantly more than second-year respondents (P
=.002); on the topic of the secondhand smoke effects of ATPs, third- and fourth-year
respondents reported receiving significantly more education than did first-year respondents
(P =.002, P =.024, respectively) (see Table 3).

The percentages of respondents who correctly answered the general tobacco knowledge
questions ranged from 2.7% to 21.5% as listed in Table 4. The percentage of correct
responses was not significantly different among respondents across medical school classes
for any of the questions (see Table 4).

Self-reported cessation training and practices related to ATPs and cigarettes

Respondents reported receiving less cessation intervention training regarding ATPs than
regarding cigarettes (P < .0001) and feeling less confident providing ATP cessation
counseling than in providing cigarette cessation counseling (P < .0001). In fact, 386 (89.4%)
had never counseled anyone concerning ATP cessation, compared to only 152 (35.2%) who
had not done so for cigarettes (P < .0001) (see Table 5).

When compared across medical school classes, second-, third-, and fourth-year respondents
all reported receiving significantly more training regarding cigarette cessation interventions
than did first-year respondents (all P =.0001) and feeling more confident in counseling
cigarette smokers to quit (all P =.0001). In addition, third- and fourth-year respondents
reported receiving significantly more training regarding cigarette cessation interventions
than did second-year respondents (P = .001, P = .011, respectively). When asked about
training regarding ATP cessation interventions, third- and fourth-year respondents reported
receiving significantly more training than did first-year respondents (P =.0001, P =.002,
respectively ) and feeling more confident counseling ATP users to quit (all P =.0001).

Respondents’ beliefs about whether smoking cessation counseling was a priority to them
and whether smoking cessation counseling provided by physicians increased the chances
that patients would quit were not significantly different across medical school classes (see
Table 5).

Discussion

In this study, we explored medical students’ use, knowledge, and beliefs about ATPs. To our
knowledge, ours is the first to explore these characteristics in U.S. medical students. Our
findings indicate that a notable percentage of medical students use tobacco products and lack
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the knowledge, education, and skills needed to provide accurate information about ATPS to
patients as well as to protect their own health. The growing use of ATPs among Americans
combined with the lack of knowledge of their danger among future physicians support the
introduction of ATP education into the medical school curriculum.

In contrast to the 18% of adults and 14% of high school students in the United States who
currently smoke cigarettes,17:18 only about 1% of physicians do.1® We found that four times
as many students at the studied medical school as physicians currently smoke cigarettes.
Whether those who smoke cigarettes as medical students will continue as physicians is
unclear. In all, 15% of the students in our study currently use a smoking or tobacco product,
including cigarettes, e-cigarettes, hookahs, cigars, chewing tobacco, and marijuana. While
we are unaware of data regarding physicians’ ATP use, the prevalence of current hookah
and cigar use, 1% and 2% respectively, among the medical students in our study, is
comparable to that found in the study of Canadian medical students (6% were current
hookah users and 6% were current cigar users).6

Given the public’s relatively regular contact with physicians--three times per year for the
average American adult!®--and the role that physicians play in providing authoritative health
information to patients, the public likely will turn to physicians for accurate information
regarding new tobacco products, such as ATPs. However, our data suggest that medical
students do not learn as much about ATPs as they do about cigarettes. Thus, training future
physicians in effective smoking cessation counseling has the potential to improve public
health.1420 |t is crucial then to inform and alert future physicians about new tobacco
products so they can better contribute to tobacco control efforts.

The 2014 report from the Surgeon General, entitled “The Heath Consequences of Smoking:
50 Years of Progress,” noted a causal link between cigarette smoking and the number of
newly diagnosed cases of diseases, such as liver cancer and diabetes.?! Our study
demonstrated that the majority of students at the studied medical school recognized that
cigarettes are largely or moderately responsible for causing debilitating or mortal diseases,
such as lung cancer and coronary artery disease. These students, however, were not as
certain about the causal relationship between cigarettes and the diseases recently linked to
cigarette smoking, such as liver and bladder cancer.?! The authors of the study of Canadian
medical students8 observed a similar pattern, suggesting that this may be a common issue
in medical education in North America.

The medical students in our study, on average, reported that ATPs were less likely than
cigarettes to cause various chronic diseases and cancers. However, while these questions
were intended to ask students to estimate the proportion of disease incidence in a population
that is due to ATP or cigarette use, a number of other interpretations were also possible. For
example, some might have interpreted the question as asking for the contribution of ATPs or
cigarettes to the initiation and development of the diseases, and others might have assumed
that cigarettes are more likely to cause disease than ATPs because more people smoke
cigarettes than use ATPs. Although research on the long-term health consequences of ATP
use is in its infancy, meta-analyses have linked hookah use to lung cancer and low birth-
weight.22 Other studies have linked hookah use to esophageal cancer,23-24 stomach cancer,23
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poor birth outcomes,25-27 and endothelial dysfunction.28 Educating medical students about
these potentially fatal outcomes associated with ATP use is necessary to address this
knowledge gap and to correct the popular misconception that ATPs are safe alternatives to
cigarettes.

As many as 70% of cigarette smokers visit a physician each year,2° and a counseling
intervention as short as three minutes can significantly increase cessation rates in cigarette
smokers who want to quit.1%30 Yet only about 66% of primary care physicians, and even
fewer specialists, discuss smoking cessation with patients who smoke cigarettes.1® Reasons
why so few physicians provide such highly effective counseling include lack of information
about smoking cessation,3! lack of confidence in counseling skills,32 lack of support
services,33 and time constraints.31:33 Given the widespread belief that ATPs are safer and
healthier than cigarettes, physicians must learn about the existing evidence regarding ATPs
and initiate the discussion about ATP cessation with their patients.

Findings from our study indicate that medical students receive significantly less training on
ATP cessation interventions than on cigarette cessation interventions. Consequently, more
students reported being “not so confident” advising ATP users to quit, and almost 90% had
never counseled anyone on ATP cessation. Interestingly, the medical education curricula on
tobacco cessation in New York City has not been assessed since 2004.34 Ideally, ATP
education will be added to existing tobacco modules, but before this can happen, a system-
wide assessment of all forms of tobacco education should be performed. This
comprehensive evaluation should be repeated every year or two to identify gaps in tobacco
education and areas for improvement after the introduction of ATPs to the curriculum.
Medical students should learn about the available cessation techniques that are tailored
towards ATP use. To date, only one study of ATP cessation interventions, specifically
hookah use, has been conducted; the authors found that behavioral counseling sessions plus
bupropion therapy were more effective in facilitating hookah use cessation than cigarette
smoking cessation.3 Thus, the responses in our study that students received poor ATP
cessation education, though of concern, probably reflect the general paucity of information
about effective ATP cessation counseling.

Our study has at least two noteworthy limitations. First, we surveyed a sample of medical
students at only one U.S. medical school, and we cannot generalize our findings to other
schools. Second, while we did achieve a 60% complete response rate (and a 74% overall
response rate), which is higher than that in other published studies concerning medical
students,16:34:36 we cannot know if respondents’ reported use, knowledge, and beliefs differ
from those of non-respondents.

In summary, our findings indicate that a surprising number of medical students at one U.S.
medical school use tobacco products, including ATPs, and that they lack the knowledge,
education, and cessation counseling skills needed to provide accurate information about
ATPs to their future patients. We recommend that medical schools incorporate ATP
education into the curriculum and encourage similar studies at other medical schools across
the United States to better understand students’ use, knowledge, and beliefs. We hope that
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doing so will inform future physicians about the dangers of all tobacco use and reduce its
prevalence among physicians and the public.
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Medical Students’ Use of Alternative Tobacco Products (ATPs) and Cigarettesa

Table 1

No. (% of 431)

Usedinthe  Usedinthe

Product Used ever past year  past 30 days
Hookahs 188 (43.0) 71 (16.3) 5(1.1)
Marijuana 136 (31.1) 53 (12.1) 39 (8.9)
Cigars/Cigarillos 123 (28.2) 29 (6.6) 9(2.1)
Cigarettes 122 (27.9) 29 (6.6) 17 (3.9)
Smokeless tobacco 32(7.3) 5(1.1) 4(0.9)
E-cigarettes 18 (4.1) 14 (3.2) 7(1.6)
Any product? 263(60.2) 130 (29.8) 64 (14.7)
Any ATPC 226 (51.7) 96 (22.0) 21 (4.8)

Page 11

a . . . . -
An anonymous online survey was completed by 431 medical students at one medical school in New York City in 2014. Students were asked to
indicate the frequency of their use of various tobacco and smoking products.

Includes cigarettes, e-cigarettes, cigars/cigarillos, hookahs, smokeless tobacco, and marijuana.

C . . L
Includes e-cigarettes, cigars/cigarillos, hookahs, and smokeless tobacco.
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Table 2
Medical Students’ Perceptions about the Roles of Alternative Tobacco Products (ATPs) and Cigarettes in

. . a
Disease Causation

ATPs, Cigarettes,

Disease mean (SD) mean (SD) P valueP
Gl cancer 3.9 (1.0) 4.3(0.8) <.001
Lung cancer 3.6 (1.0) 4.9(0.4) <.001
Liver cancer 2.6 (1.0) 2.8(1.1) <.001

Bladder cancer 3.0(1.1) 3.7(1.2) <.001

COPD 3.6 (L.0) 49(03)  <.001

CAD 35 (1.0) 4407  <.001

Abbreviations: SD indicates standard deviation; GI, gastrointestinal; COPD, chronic obstructive pulmonary disease; CAD, coronary artery disease.

a . . . . -

An anonymous online survey was completed by 431 medical students at one medical school in New York City in 2014. Students were asked to
indicate the degree to which ATPs and cigarettes are responsible for various diseases on a five-point scale (1 = not at all responsible; 2 = a little
responsible; 3 = somewhat responsible; 4 = moderately responsible; 5 = largely responsible).

bStudent’s t-test
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Medical Students’ General Knowledge of Tobacco Products®

Table 4

No. (%) responded correctly

Second-  Third-  Fourth- P
First-year year year year ~ value
Overall (n= students  students students  students (by
Question 47)  (n=109) (=89 (N=91) (n=124) classP
What percentage of 96 (21.5) 20(18.4) 18(20.2) 21(23.1) 29(23.4) 421
U.S. high school
students have used a
tobacco product in the
last 30 days?
Which of the 28 (6.3) 7(6.4) 7(7.9) 4 (4.49) 8 (6.5) 1.000
following are found in
electronic cigarettes?
How much tobacco 12 (2.7) 1(0.9) 4(4.5) 2(2.2) 4(3.2) .375

does one cigar contain
compared to
conventional
cigarettes?

aAn anonymous online survey was completed by 431 medical students at one medical school in New York City in 2014. Students’ general

Page 14

knowledge of tobacco products was tested using the questions listed above. The correct answers are: (1) 15%-20%; (2) nicotine, humectants,
tobacco specific nitrosamines, diethylene glycol; and (3) more than a pack (20 cigarettes).

b_.
Fisher’s exact test

Acad Med. Author manuscript; available in PMC 2016 December 01.



Page 15

Zhou et al.

d0UBLIBA JO SISA[eue >m>>-cho

18911 w.«cmuamn

‘(916 AJ219]dW09 = G 01 dalbesip A|Buoiis = T) ‘unb [IM A8y} 8oURYD BU) SBSEaIOUIl UOIIeSSad

Burjows uo suaired Buijasuno) ‘(salbe Aja1a|dwod = g 01 saibesip AjBuoas = T) "aw 03 Aioud e s1 Bujows 3nb 01 syuaired BuisIApyY {(0u 10 $aA) ¢San1a1eb19/Sd 1V 4O U0IeSSad uo ApogAue pajasunod
19A3 NOA aAeH ‘(JuapIyu0d AJSA = G 03 JUSPIJUOD [[e Je Jou = T) ¢Buisjows dn aAIb 0] sa18Jeb19/Sd1 W JO SI9YOWS [9SUN0J UBd NOA eyl NOA aJe JuspIju0d MOH ‘(9316 Aje19|dwod = G 0) aaibesip AjBuons
=T) .£UOIUBAISIUI UOITeSSad aNatebio/d 1 uo Buluresy ybnous pan1adas aney |,, eyl aa1be NoA op yonw moH :Sjuswialeis Buimo]|oy syl 03 puodsas 0} payse a1am Sjuapnls saanoeld palejal pue Buiuresy
UOHess80 818.1eB10 pue d | v IN0ge suonsanb Jo SaLias B Padse a1am SIUSPNIS “#TOZ Ul AHO YI0A M3N Ul [004dS [edIPaLL BUO Je SJUpNIS [edIpaw Tey Aq pala|diuod sem ABAINS 8UIJUO SNOWAUOUE UY

unb |jm
A8U} 82UBYD B} S8SEAIIUI UOIJESSAI
Burjows uo suaired Buijasunod

o8EE v by €Y 7y VIN €Y 1JuaWIBa1Be J0 [A3] UeSIN
aw Joj Aiond
. e S| Bupjows 3nb 03 syuaired
08082 A7 €Y 187 ey VIN A7 Buisinpy Juswiasibe Jo [aA3] UBSIN
1000° > (0'56) (996) (8'65) (6'81) (8'v9) uonessad a)1a1eBld uo suoAue
p vIT v8 ras) 0z - 08¢ P3]asuno? 13Aa oym (%) "ON
00 (oom) (56T) (§'11) 1000° > UOI1eSS8) d 1V U0 auoAue
p 14 LT 01 (8e)v a (zo1) 9v Pajasunod Jana oym (%) 'ON
1000° > 1nb 01 s1exjows anatehio [asunod
2 ¥'e g'e Tt 44 - 1€ 0] 30UBPIUOI JO [9A3] UBN
. . 1nb 01 188N 41V |9suUnod
,1000" > vz vz 22 81 qrooo" > 2z 01 92UBPIJU0 JO [9A3] BB
suonuaAIaUI
1000° > uonessad anatebio uo Buluren
e} 8¢ 6°€ €e ST - ¥ ybnou3 :juswaalbe Jo [aA3] UBBIN
suonuaAIaIUI
. . UOI1eSS3d d 1V Uo Bulureny
51000 > 0z 17 I'T 91 qrooo" > 6T ubnou3 :uswaalbe Jo [aAs] UesIA
(ssep (0t (18=u) (8=u) (901 (sdL1v (cev =u) wel|
AQ)enend =u) Sjuepnis  swepnls  =u) 'SAS9110 110 e JBAO
Sjuepns  Jeak Jeak SjUepNs  |[eJOA0)aNeAd
Jeak -payL -puodes  resk
-yrino4 -S4

sanaIeBb1D pue (Sq.1V) S1oNpoid 009Bq0 | BAITRUIS]|Y 01 Pale|ay S8110eId pue Bulures| uonessa) paluoday-}|as ,Suapms [eaIpain

G 9lqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Acad Med. Author manuscript; available in PMC 2016 December 01.



Page 16

Zhou et al.

159} ma:cm._so_o

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Acad Med. Author manuscript; available in PMC 2016 December 01.



