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Racial Differences Pertaining to a Belief about Lung Cancer Surgery

Results of a Multicenter Survey

Mitchell L. Margolis, MD; Jason D. Christie, MD, MS; Gerard A. Silvestri, MD; Larry Kaiser, MD; Silverio Santiago, MD;

and John Hansen-Flaschen, MD

Background: Patients at the Philadelphia Veterans Affairs Med-
ical Center frequently voice concern that air exposure during lung
cancer surgery might cause tumor spread. Several African-Ameri-
can patients asserted that this belief was common in the African-
American community.

Objective: To assess the prevalence of the belief that air expo-
sure during lung cancer surgery might cause tumor spread and
gauge the influence of this belief on the willingness of African-
American and white patients to have lung cancer surgery.

Design: Prospective questionnaire survey.

Setting: Philadelphia Veterans Affairs Medical Center and Uni-
versity of Pennsylvania, Philadelphia, Pennsylvania; Los Angeles
Veterans Affairs Medical Center, Los Angeles, California; and
Medical University of South Carolina, Charleston, South Carolina.

Patients: 626 consecutive patients in pulmonary and lung cancer
clinics.

Measurements: None.

Results: 38% of patients (61% of whom were African American
and 29% of whom were white) stated that they believe air expo-
sure at surgery causes tumor spread. The most significant predic-
tor of belief was African-American race (odds ratio, 3.5 [95% Cl,
1.9 to 6.5]), even after controlling for other relevant variables in a
multivariable analysis. Nineteen percent of African Americans
stated that this belief was a reason for opposing surgery, and
14% would not accept their physicians' assertion that the belief is
false. These rates were also statistically significantly higher among
African-American than white patients.

Conclusions: Belief in accelerated tumor spread at surgery is
prevalent among general pulmonary outpatients and lung cancer
clinic patients facing lung surgery, particularly among African-
American patients. Our findings may pertain to key racial dispar-
ities in lung cancer surgery and survival rates and suggest that
culturally sensitive physician training or outreach programs di-
rected at disparate beliefs and attitudes may help to address racial
discrepancies in health care outcomes.
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At the Philadelphia Veterans Affairs (VA) Medical Cen-
ter in Philadelphia, Pennsylvania, we frequently en-
counter patients undergoing evaluation for lung lesions
who have beliefs that might constrain acceptance of surgi-
cal options, including the notion that lung cancer spreads
if exposed to air during surgery (referred to in this paper as
the “study belief”). Several African-American veterans de-
clined surgical evaluation on this basis and confided that
this belief was common in the African-American commu-
nity. We wondered whether this conviction could be dis-
proportionately common among African-American pa-
tients, thereby more frequently undermining the best
chance for cure in this population. To assess the origin,
distribution, and importance of this belief, we surveyed
outpatients attending 5 pulmonary or thoracic surgery
practices located in 3 U.S. cities.

METHODS
Patient Recruitment

Patients were recruited from the outpatient clinics and
medical practices of the Philadelphia and Los Angeles VA
Medical Centers, University of Pennsylvania (Philadel-
phia), and Medical University of South Carolina (Charles-
ton). When checking in at the clinic site, patients were
given a 1-page survey and were asked to complete it while
awaiting their physician encounter. Participation was vol-
untary, and health care entitlements were not altered or
abridged if a patient declined to participate. The Commit-
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tee on Studies Involving Human Beings at the University
of Pennsylvania approved the study, and the institutional
review boards of the study sites waived informed consent.

The study sites were chosen to include adequate num-
bers of African-American and white patients from the
Northeast, South, and West Coast regions of the United
States, including 2 VA sites; 3 non-VA sites; 3 clinics serv-
ing pulmonary outpatients, many at increased risk for lung
cancer; and 2 clinics serving patients with lung tumors or
cancer. The VA and university clinics comprised general
pulmonary clinics with the following estimated distribu-
tions of patient conditions: chronic obstructive pulmonary
disease, 40%; asthma, 20%; miscellaneous, 20%; sarcoid-
osis and interstitial disease, 15%; and lung cancer, less than
5%. The University of Pennsylvania surgical practice and
Medical University of South Carolina lung cancer clinic
comprised 90% of patients with lung cancer who were
considered for or had undergone surgical biopsy or resec-
tion and 10% miscellaneous other patients.

Data Collection

A multicenter, cross-sectional survey of consecutive
clinic attendees was conducted between 1 July 1999 and
31 December 2000 by using anonymous, self-administered
questionnaires distributed by clinic ancillary personnel to
each patient at the time of a clinic visit. In 1 clinic, the
surveys were distributed directly by the physicians. Clinic
personnel at the 5 participating sites included 15 physi-
cians (12 white people, 1 Pacific Islander, 1 Asian Ameri-



can, and 1 African American) and 28 nurses, respiratory
therapists, and clerks (14 African Americans, 13 white peo-
ple, and 1 Pacific Islander). Surveys were completed while
the patient was waiting to be seen by a physician.

The survey instrument was tested and refined in a
pilot study (1). The questionnaire was reviewed by an ep-
idemiologist and a psychometrician and reflects a compos-
ite Flesch—Kincaid grade level of 5.9. It contains 6 key
questions about the study belief near the beginning of the
survey, 1 of which was intentionally phrased negatively to
assess potential “yea sayer” biases among respondents.

Statistical Analysis

The prevalence of individual beliefs was calculated
with 95% Cls. In the univariable analysis, we assessed the
association of African-American race with belief. Racial
comparisons were made only between African Americans
and white people, since the sum of Asian Americans, His-
panics, and others was less than 5% of the cohort. Re-
sponses did not include ethnic subgroups within the white
category. In addition, we assessed the association of other
baseline variables with individual beliefs, including age,
sex, education level (less than eighth grade, eighth to twelfth
grade, college, or more), houschold income (<$20 000 per
year, $20 000 to $50 000 per year, or >$50 000 per year),
religious affiliation, VA or non-VA site, surgical clinic ver-
sus general pulmonary clinic, urban versus rural residence,
region of the country, marital status, and individual survey
site.

To test the strength and independence of the association
of each risk factor with individual beliefs, we performed a
multivariable explanatory analysis. In this analysis, each demo-
graphic variable (for example, African-American race) was
evaluated after adjustment for other potential confounding
variables by fitting all covariables in a logistic regression
model. A P value less than 0.05 after adjustment for all con-
founding variables was considered significant. All statistical
analyses were performed by using Stata software, version 7.0
(Stata Corp., College Station, Texas).

Role of the Funding Source

The funding source had no role in the collection, anal-
ysis, or interpretation of the data or in the decision to
submit the manuscript for publication.

ResuLTs

We received 626 completed surveys of 652 that were
distributed; 96% of respondents answered at least three
quarters of the questions. Respondents included 251 VA
patients (153 from Philadelphia and 98 from Los Angeles),
151 pulmonary outpatients and 127 thoracic surgery out-
patients at the University of Pennsylvania, and 97 chest
cancer clinic patients from the Medical University of South
Carolina. Four percent of clinic attendees declined to par-
ticipate.

The patients were predominantly middle-aged or el-
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Context

Some people believe that exposing the lungs to air during
surgery for lung cancer causes tumor spread.

Contribution

Of 626 outpatients seen in 5 pulmonary and lung cancer
clinics in different parts of the United States, 38% be-
lieved that air exposure causes tumor spread. African
Americans espoused the belief more often than did white
people. Nineteen percent of African Americans said that it
was a reason to decline surgery if they had a tumor.

Cautions

These findings may help explain some apparent disparities
in lung cancer care, but they don't elucidate underlying
reasons for differences in beliefs and don't directly link
beliefs to actions.

—The Editors

derly (mean age [£SD], 60.4 * 14 years), male, and white
and lived in an urban setting, which reflected the geo-
graphic distribution of the clinics surveyed. Table 1 lists
patient demographic characteristics.

Regarding the 6 key questions, 45% of all patients had
heard of the study belief and 37% believed it to be true.
Although 49% thought most people they know believed it,
only 12% knew of a case, 10% identified it as a reason to
oppose lung surgery, and 9% would not believe their phy-
sician’s advice that the belief was false. For each key ques-
tion, highly significant differences were found in the rela-
tive proportions of responses from white people versus
African Americans (Figure). For example, 29% of white
people versus 61% of African Americans thought the study
belief was true (P < 0.001), 5% of white people versus
19% of African Americans would oppose surgery on the
basis of the belief (? = 0.001), and 5% of white people
versus 14% of African Americans (P = 0.001) would not
believe their doctor on this issue.

The percentage of African-American respondents who
thought the study belief was true (61% [86 of 142 pa-
tients]) was actually marginally higher than the percentage
who had heard of it (57% [89 of 156 patients]). This
apparent paradox was related to a smaller number of Afri-
can-American patients responding to the “truth” question.
No patient reported belief in a statement that he or she had
never heard of.

Univariable analyses showed that African-American
versus white race was a significant factor for each of the 6
key questions. Education (college education versus less than
eighth grade), household income greater than $50 000 per
year versus $20 000 to $50 000 per year or less than
$20 000 per year, women versus men, and VA site versus
non-VA site were significant for 3 or 4 of the questions.
Urban versus rural residence, region of the United States,
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and pulmonary versus surgical clinic were significant for 0
or 1 of the questions.

Multivariable analysis (Table 2) showed that most of
the statistically significant differences by univariable analy-
ses were no longer significant when confounding factors
were considered. However, racial differences remained sig-
nificant (2 < 0.006) for all questions despite adjustment
for all covariables. Pulmonary clinic versus surgical clinic
was the only factor to emerge as significant in the multiva-
riable analysis; pulmonary clinic patients were significantly
more likely to believe the study belief was true (odds ratio,
2.34 [95% CI, 1.24 to 4.44]). No significant first-order
interactions were detected between race and other clinical
variables about the study belief.

Only 21% of patients responded to the survey ques-
tion asking where and when the study belief was first
encountered; responses were generally vague (“don’t re-

Table 1. Patient Demographic Characteristics

Characteristic Patients, n (%)
Race or ethnicity
African American 157 (25)
White 409 (65)
Asian American 10 (2)
Hispanic 9 (1)
Unknown or other 41 (7)
Sex
Women 202 (32)
Men 415 (66)
Unknown 9 (1)
Age
>70y 163 (26)
50-70 y 310 (50)
<50y 144 (23)
Unknown 9 (1)
Education
=<Eighth grade 32 (5)
High school 295 (47)
College 211 (34)
Unknown 88 (14)
Income per year
$0-$20 000 159 (25)
$20 000-$50 000 169 (27)
>$50 000 148 (24)
Unknown 150 (24)
Residence
Urban 370 (59)
Rural 165 (26)
Unknown or other 91 (15)
Region
South 84 (13)
West 91 (15)
Northeast 352 (56)
Unknown or other 99 (16)
Religion
Baptist 110 (18)
Catholic 189 (30)
Unknown or other 327 (52)
Clinic type
Pulmonary 402 (64)
Surgical 224 (36)
Clinic site
VA 251 (40)
Non-VA 375 (60)

* VA = Veterans Affairs.
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Figure. Responses to survey questions by race.
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member” or “from the gossip mill”) and did not differ
appreciably between African-American and non—African-
American respondents (data not shown).

Discussion

Using a questionnaire survey of patients attending 5
U.S. pulmonary or thoracic surgery outpatient clinics, we
found widespread belief that exposure of lung cancer to air
at the time of surgery promotes cancer spread. At all study
sites, this belief was considerably more common among
African Americans than white people. Nineteen percent of
African-American respondents versus 5% of white respon-
dents expressed opposition to lung cancer surgery on the
basis of this belief, and 14% of African-American respon-
dents versus 5% of white respondents indicated that they
would reject physician advice to the contrary. Multivari-
able analyses showed that these racial differences were in-
dependent of income, education, sex, and other covariables.

It is unclear why these convictions are more common
among African-American patients, but there is ample evi-
dence that African Americans may have medical beliefs and
attitudes that differ from those of white peoples (2-8);
however, differences seemed less important in 1 study of
VA cardiac care (9). Perhaps the legacy of racial discrimi-
nation against African Americans, mistrust and disenfran-
chisement from the current health care system, and mis-
givings about medical advice from non—African-American
physicians contribute to the disparities we observed (10).
Previous experience with inferior surgical or perioperative
care could also play a role. Other major factors may be
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rooted in Afro-centric cultural, religious, and folk beliefs,
perceptions, and metaphors (11-13). Indeed, our results
may reflect cultural differences determined by many fac-
tors; race may simply be a marker for the differences in
attitude we observed.

Our results are highly compatible with those of previ-
ous studies in patients with breast cancer (11-13) and a
national survey of African Americans (14), although we
found no previous data about the study belief as it specif-
ically pertains to lung cancer.

We could not find direct scientific evidence that tu-
mors spread on contact with air when the chest is opened
surgically. However, tumor extirpation, perhaps by removal
of angiogenesis inhibitors, might lead to accelerated metas-
tasis in some instances (15, 16). Many physicians can cite
anecdotal cases in which metastatic disease seemed to “crop
up” shortly after major pulmonary resection, despite nega-
tive findings on preoperative extrathoracic imaging. In
addition, many patients in our survey recalled sorrowful
personal experiences in which widespread tumor dissemi-
nation was definitively established only at thoracotomy.
Thus, one can easily understand how belief in the study
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notion has been somewhat accepted in lay and even scien-
tific circles. Nevertheless, accelerated residual tumor growth
after surgical resection seems to be distinctly uncommon
clinically, and widespread acceptance of the study belief
could undermine the best chance for cure of early-stage
lung cancer.

The relationship between African-American race and
lung cancer is complex and incompletely understood (17).
Lung cancer is more prevalent and associated with overall
lower 5-year survival rates among black people, with a no-
table lack of improvement between 1985 and 1998 (18).
However, no such racial difference in survival exists for
patients with advanced lung cancer, despite an unexplained
disparity in chemotherapy use for metastatic disease (19).
When similar treatment is provided, African Americans
and white people have similar outcomes, both for patients
with early-stage disease undergoing lung resection (20) and
patients with late-stage disease receiving radiation therapy
(21). Thus, the most important discrepancies relate to ear-
ly-stage resectable disease, as evidenced by 2 recent disturb-
ing papers. Greenwald and colleagues (22) found that
among residents of Detroit, Michigan; San Francisco, Cal-

Table 2. Multivariate Analyses of Demographic Variables for 3 Key Survey Questions about the Study Belief*

Patients Opposed to Surgery
because of Belief

Patients Who Would Accept
Physician's Advice that Belief Is False

Variable Patients Who Believe Tumors Spread
when Exposed to Air
Odds Ratio (95% CI) P Value

Race or ethnicity
African American 3.50 (1.89-6.49) 0.001
White 1.00

Sex
Women 0.69 (0.40-1.18) 0.173
Men 1.00

Age
>70y 0.54 (0.27-1.07) 0.075
50-70 y 0.83 (0.47-1.45) >0.2
<50y 1.00

Education
=Eighth grade 2.28 (0.75-6.88) 0.145
High school 1.34 (0.80-2.23) >0.2
College 1.00

Income per year
$0-$20 000 2.31 (1.09-4.90) 0.028
$20 000-$50 000 1.37 (0.71-2.67) >0.2
>$50 000 1.00

Residence
Urban 0.71 (0.42-1.22) >0.2
Rural 1.00

Region
South 0.84 (0.37-1.86) >0.2
West 1.35 (0.65-2.83) >0.2
Northeast 1.00

Religion
Baptist 0.76 (0.34-1.69) >0.2
Catholic 1.00

Clinic type
Pulmonary 2.34 (1.24-4.44) 0.009
Surgical 1.00

Clinic site
VA 0.48 (0.23-1.01) 0.052
Non-VA 1.00

Odds Ratio (95% ClI) P Value Odds Ratio (95% ClI) P Value
5.35 (1.66-17.3) 0.005 0.21 (0.07-0.64) 0.006
1.00 1.00

0.96 (0.27-3.34) >0.2 3.86(1.13-13.2) 0.031
1.00 1.00

1.27 (0.34-4.78) >0.2 0.67 (0.19-2.34) >0.2
1.64 (0.51-5.25) >0.2 1.02 (0.35-2.94) >0.2
1.00 1.00

3.24 (0.65-16.3) 0.153 0.96 (0.14-6.65) >0.2
1.34 (0.48-3.75) >0.2 1.08 (0.39-2.98) >0.2
1.00 1.00

5.37 (0.58-49.5) 0.138 0.93 (0.20-4.40) >0.2
2.47 (0.27-22.5) >0.2 0.50 (0.13-1.97) >0.2
1.00 1.00

0.49 (0.16-1.48) >0.2 1.42 (0.52-3.85) >0.2
1.00 1.00

0.73 (0.14-3.88) >0.2 0.84 (0.22-3.23) >0.2
1.36 (0.45-4.10) >0.2 1.41 (0.35-5.68) >0.2
1.00 1.00

0.51 (0.12-2.22) >0.2 0.36 (0.70-1.87) >0.2
1.00 1.00

1.34 (0.30-6.00) >0.2 1.42 (0.39-5.21) >0.2
1.00 1.00

1.61 (0.40-6.53) >0.2 1.16 (0.31-4.40) >0.2

1.00

1.00

* VA = Veterans Affairs.
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ifornia; and Seattle, Washington with stage I non—small-
cell lung cancer diagnosed between 1980 and 1982, Afri-
can Americans were 20% less likely to undergo surgery and
31% less likely to survive 5 years. Bach and colleagues (23)
reported a 13% lower rate of surgery and an 8% lower
5-year survival rate for African Americans among elderly
patients with early-stage lung cancer in 10 U.S. sites.

The basis for the disparity in lung cancer surgery rates
has been elusive. Various hypotheses have been suggested,
including racial prejudice on the part of health care pro-
viders (24), inadequate access to medical care (22), exces-
sive comorbid conditions among African Americans that
preclude curative surgery (23), suboptimal patient—physi-
cian interactions (24), and patient preferences (23). Al-
though prospective studies have been called for, little
progress has been made in identifying the responsible fac-
tor(s). However, recent preliminary data suggest discrepan-
cies arise from statistically significantly lower acceptance of
surgical resection among African Americans compared
with white people, rather than a lower likelihood of being
offered surgery (25).

Our finding that 19% of African-American respon-
dents (versus only 5% of white respondents) cite the study
belief as the basis for opposing lung cancer surgery suggests
that this disparity may contribute to the discrepant rates of
early-stage lung cancer surgery and survival noted above
(22, 23). If so, perhaps 1 factor related to these racial dif-
ferences has now been identified. Alternatively, other be-
liefs may be important, or the study belief may simply be a
marker for other factors; further research is warranted.

Our data also raise the question about whether lower
rates of surgical treatment (and survival) may be remedied
through additional culturally sensitive physician training or
outreach programs targeted at African-American patients at
risk for lung cancer. Such programs must respect African-
American social and cultural models, be mindful of current
mistrust and disenfranchisement of African-American pa-
tients in the current U.S. health care system, yet also reflect
contemporary uncertainties about tumor biology and met-
astatic spread. Our findings also suggest that diverse atti-
tudes and beliefs may underlie other racial differences in
health care, by serving to polarize specific populations from
advances in health care. Identifying and modifying harmful
beliefs may be a realistic, practical, and promising means to
tackle important racial discrepancies in health care out-
comes.

Our study has several limitations. Patients who de-
clined to participate could not be characterized, given the
anonymous survey technique; however, the nonparticipa-
tion rate was less than 5% and unlikely to affect the results.
Only 5 sites were surveyed, and all were located in urban,
coastal areas of the United States. Thus, the surveyed sam-
ple may not fully represent the entire population at high
risk for lung cancer in the United States or all patients
facing lung cancer surgery. However, we surveyed a large
number of African-American and non—African-American
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patients, with and without lung cancer, and obtained re-
sults that were highly compatible with previous work and
strikingly consistent across 2 large practices devoted to lung
cancer surgery, 2 VA outpatient pulmonary practices, and
1 large university pulmonary practice. Another objection is
that patients may act differently if actually confronted with
the prospect of lung cancer surgery, not according to their
responses in a hypothetical survey. Here it must be noted
that the percentages of patients opposing surgery on the
basis of the study belief are much lower than the percent-
ages of patients espousing belief in its veracity. Further-
more, surgical clinic attendees were statistically signifi-
cantly less likely than general pulmonary clinic patients to
believe in the study notion. We obtained no insurance
data, but racial differences persisted when we compared
veterans with surgical outpatients in the private sector.
Marital status can also influence the choice of surgery for
lung cancer (26), but our marital data were insufficient for
analysis because of the belated addition of the pertinent
question to the survey instrument. In addition, responses
were inadequate to allow us to comment meaningfully on
the source of the study belief in our sample.

A final objection is that the paucity of African-Amer-
ican physicians staffing the clinics in our survey could have
influenced the results, particularly among African-Ameri-
can respondents. African-American physicians care for sta-
tistically significantly more African-American patients than
do other physicians (27). Moreover, patients in race-con-
cordant relationships with their physicians rate their visits
as statistically significantly more participatory, a key index
of patient satisfaction (28). Thus, African-American pa-
tients might be more inclined to put aside their belief
about air exposure and accept curative lung cancer surgery
if so advised by an African-American physician. However,
our data were obtained under conditions representative of
the U.S. health care system, in which African Americans
make up 5% or less of physicians (29). In addition, our
surveys were anonymous within the limitations of our
clinic settings; contained only 1 question about race in the
identifying information; and were usually administered by
ancillary clinic personnel, 50% of whom were African
American. Therefore, we believe our patients probably an-
swered honestly and not according to a racial agenda pre-
cipitated by test conditions or clinic staffing.

We conclude that the belief that air exposure at the
time of lung cancer surgery causes tumor spread is preva-
lent, especially among African Americans, and that this
finding may be helpful in approaching key racial disparities

in lung cancer care.
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