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Regular cancer screening can

prevent the development of some

cancers and increase patient sur-

vival for other cancers. We evalu-

ated the reported cancer screening

prevalence among a nationally rep-

resentative sample of all US work-

ers with data from the 2000 and

2005 Cancer Screening Supple-

ments of the National Health Inter-

view Survey. Overall, workers with

the lowest rates of health insurance

coverage (in particular, Hispanic

workers, agricultural workers, and

construction workers) reported the

lowest cancer screening. There was

no significant improvement from

2000 to 2005. (Am J Public Health.

2009;99:59–65. doi:10.2105/AJPH.2008.

135699)

The American Cancer Society1–3 and other
groups4 recommend regular professional
screening examinations for the prevention of
cervical and colorectal cancer through removal
of precancerous lesions and for the early detec-
tion of these and other cancers (e.g., breast,
prostate) to reduce mortality (Table 1). A key
Healthy People 2010 objective is ‘‘to eliminate
health disparities among segments of the
population including differences that occur by
gender, race, or ethnicity, geographic location,
or sexual orientation.’’5 However, as noted by
Barbeau et al.,6 occupation is not identified as a
significant predictor of health disparities. We
used a nationally representative database to
examine health disparities and reported cancer
screening behaviors of US workers in 2000
and 2005.

METHODS

The National Health Interview Survey
(NHIS) is an annual, cross-sectional household
survey of the US civilian noninstitutionalized
population conducted by the National Center
for Health Statistics (NCHS). The NHIS Cancer
Control Module was administered to all NHIS
participants in 2000 and 2005 and included
questions on reported regular cancer screening
examinations. The conditional response rates
to the 2000 and 2005 sample adult compo-
nent of the NHIS (and their Cancer Control
Modules) were 82.6% and 80.1%, respectively.

Variables

Detailed employment information coded by
occupation and industry was collected on all
participants older than 18 years who reported
working (paid and unpaid) during the week
before the NHIS survey.7 Standard industry
codes were grouped into the new National Insti-
tute of Occupational Safety and Health National
Occupational Research Agenda (NORA) industry
groups representing 8 sectors of industry.8 Oc-
cupation type was derived from detailed US
Census occupation codes and collapsed into the 4
occupational status groups used by NCHS.9

Participants were asked if they had ever had
a particular cancer screening examination by a
doctor or other health professional. Screening
was evaluated in different gender-specific age
groups per contemporary national recommen-
dations (Table 1): home or office stool blood
(combined for study purposes) and colorectal
screening (sigmoidoscopy, colonoscopy, or
proctoscopy) for men and women, mammo-
gram for women 40 years or older, manual
breast examination for women 20 years or
older, Papanicolaou test for women 18 years or
older, and prostate-specific antigen (PSA) test-
ing for men 50 years or older. The question on
PSA testing was asked somewhat differently in
2000 and 2005, but results of both surveys
were included.

Statistical Analysis

All worker and gender-specific prevalences
were created depending on the specific
screening test reported. We tested statistical
differences, comparing 95% confidence inter-
vals for all prevalences within a year as well as
between years; we calculated these confidence

intervals with SUDAAN version 9.0 (Research
Triangle Institute, Research Triangle Park, NC)
by multiplying the standard error of each
prevalence by 1.96. To create total estimates of
US workers (including the subpopulations), we
applied the annual sample–person weights and
summed them over each annual group and the
associated subgroups. Because of the complex
sample survey design, we used SAS version
9.1.3 (SAS Institute Inc, Cary, NC) and
SUDAAN for all analyses, with adjustment for
case weights and design effects.10

RESULTS

The NHIS Cancer Control Module was ad-
ministered to 19702 (2000) and 18422
(2005) employed participants of an estimated
128480200 and 133103520 US workers,
respectively. The results are displayed by race/
ethnicity, NORA industry sector (Table 2), and
occupational status (Table 3) for each age- and
gender-specific appropriate subgroup. Of note,
between-year comparisons (i.e., 2000 vs 2005)
did not show uniform improvement and were
significantly different for all workers only for
colorectal screening (32.4% vs 43.2%), man-
ual breast examination (89.0% vs 83.3%), and
PSA (50.8% vs 58.4%).

Race/Ethnicity

Both male and female Hispanic workers
reported the lowest prevalence of cancer
screening for all screening examinations. These
differences were statistically significant and
included home or office blood stool screening
(2005: 24.5% Hispanics vs 41.0% all US
workers), colorectal screening (2000: 23.7%
vs 32.4%), manual breast examination (2005:
62.2% vs 83.3%), mammogram (2005:
75.2% vs 86.5%), Papanicolaou test (2000:
85.2% vs 93.9%), and PSA (2005: 37.4% vs
50.8%). In general, Black workers reported
cancer screening rates between those of His-
panics and all US workers (including Blacks
and Hispanics).

Industry and Occupation

Among the National Institute of Occupa-
tional Safety and Health NORA industry sec-
tors (Table 2) for all workers; those in agricul-
ture, forestry, or fishing; and those in
construction had the lowest reported rates of
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TABLE 1—American Cancer Society Cancer Screening Recommendations for Years 2000 and 2005 and

Healthy People 2010 Cancer Screening Recommendations

Cancer Site Breast Cancer (Women) Colorectal Cancer Cervical Cancer (Women) Prostate Cancer (Men)

American Cancer Society cancer screening recommendations for 2000 and 2005

ACS (2000) Clinical breast examination every

3 years, aged 20–39; annually,

aged ‡ 40. Mammography

annually, aged ‡ 40.

Start at age 50. Annual fecal

occult blood test and flexible

sigmoidoscopy every 5 years, or

double contrast barium enema,

every 5–10 years, or

colonoscopy every 10 years.

Sexually active women or those

‡ 18 years, annual Pap test

and pelvic examination. After

more than 3 consecutive

satisfactory normal annual

examinations, the Pap test may

be performed less frequently at

the discretion of the physician.

Annual digital rectal examination

and PSA test should be offered

to men starting at age 50.

ACS (2005) Clinical breast examination as

part of a periodic health

examination, preferably

at least every 3 years,

aged 20–39; annually,

‡ 40 years. Mammography

annually, age ‡ 40.

Start at age 50. Fecal occult

blood test, fecal

immunochemical test annually,

or flexible sigmoidoscopy or

fecal occult blood test annually

and flexible sigmoidoscopy, or

double contrast barium enema

every 5 years, or colonoscopy

every 10 years.

Begin approximately 3 years after

a woman begins having vaginal

intercourse, but no later than

age 21. Every year with

conventional Pap tests or every

2 years using liquid-based Pap

tests. At or after age 30, women

who have had 3 normal test

results in a row may be

screened every 2 to 3 years

with cervical cytology alone, or

every 3 years with a human

papillomavirus DNA test plus

cervical cytology. Women ‡ 70

years who have had 3 or more

normal Pap tests and no

abnormal Pap tests in the last

10 years and women who have

had a total hysterectomy may

choose to stop cervical cancer

screening.

Digital rectal examination and

PSA test should be offered

annually, starting at age 50, for

men who have a life expectancy

of at least 10 years.

Healthy People 2010 objectives and target screening rates

Objectives Reduce the breast cancer death

rate. Increase the proportion of

women ‡ 40 years who have

received a mammogram within

the preceding 2 years.

Reduce the colon cancer death

rate. Increase the proportion of

adults who receive a colorectal

cancer screening examination.

Increase the proportion of

women who receive a Pap test.

Reduce the prostate cancer

death rate.

Baseline (1998) and target

screening rates

67% of women ‡ 40 years

received a mammogram within

the preceding 2 years.

Target: 70%.

35% of adults ‡ 50 years

received a fecal occult blood

test within the preceding 2

years. Target: 50%. 37% of

adults ‡ 50 years have ever

received a sigmoidoscopy.

Target: 50%.

92% of women ‡ 18 years have

ever received a Pap test. Target:

97%. 79% of women ‡ 18 years

received a Pap test within the

preceding 3 years. Target: 90%.

Efforts aimed at reducing deaths

through screening and early

detection remain controversial

because of the uncertain

benefits and potential risks of

screening, diagnosis, and

treatment. Digital rectal

examination and the PSA test

are two commonly used methods

for detecting prostate cancer.

Note. ACS = American Cancer Society; PSA = prostate-specific antigen; Pap = Papanicolaou.
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cancer screening. These included home or
office blood stool screening (2000: construc-
tion workers, 27.0%; 2005: agricultural
workers, 27.6%), colorectal screening (2000:
agricultural workers, 23.2%), manual breast
examination (2005: agricultural workers,
72.7%), mammogram (2000: construction
workers, 77.1%), and Papanicolaou test (2000:
construction workers, 87.1%). However,
manufacturing workers reported the lowest
rates of PSA testing in 2000 (40.1%).

Among the NCHS occupational status (Table
3) for all workers, farm workers in general had
the lowest reported rates of cancer screening,
although blue collar and service-industry
worker rates were also low. These included
home or office blood stool screening (2005:
farm workers, 21.5%), colorectal screening
(2000: farm workers, 20.8%), manual breast
examination (2005: farm workers, 67.0%),
mammogram (2005: farm workers, 61.2%),
and Papanicolaou test (2005: farm workers,
79.1%). However, blue collar workers reported
the lowest rates of PSA testing in 2000 (42.5%).

Health Insurance

With respect to respondents’ reports of
having current health insurance, Hispanic
workers had the lowest statistically significant
reported rates compared with all workers
within the same year (2005: 59.1% vs 82.3%).
For the NORA sectors, Hispanic workers in
agriculture, forestry, or farming had the lowest
rates (29.9%) of health insurance coverage in
2000, and Hispanic construction workers had
the lowest rates (30.6%) of health insurance
coverage in 2005. For occupational status,
Hispanic farm workers had the lowest rates
(30.4%) of health insurance coverage in 2000.

DISCUSSION

These results from a nationally representa-
tive sample demonstrate substantial health
disparities in reported cancer screening be-
havior among US workers by race/ethnicity
and by industry or occupational group. In
general, taking into account small sample sizes,
Hispanic workers and workers in the farming
and construction industry or occupations
reported the lowest rates of cancer screening.
These same workers also reported the lowest
rates of health insurance coverage. The

reported lack of health insurance is particularly
worrisome given that the US health care system
relies heavily on health insurance from em-
ployers to cover not only the worker but also
the worker’s family.

A major limitation of the NHIS survey is that
the data are self-reported and may misrepre-
sent true rates of screening or health insurance
coverage. For example, based on a review of
studies that compared self-reported chronic
conditions in the NHIS with physicians’ re-
cords, there is considerable underreporting and
some overreporting by the participants.11,12

However, results for US workers in terms of both
self-reported health insurance and cancer
screening behavior are consistent with other
national survey sources.13 A second limitation is
with sample size in some occupational and race/
ethnicity categories. The NCHS considers sample
sizes of fewer than 45 to be unstable; however,
we included small samples in the tables to pro-
vide important national data on the National
Institute of Occupational Safety and Health
NORA industrial sectors and on occupational
status for the occupational health and primary
care communities. Finally, these are cross-
sectional data; therefore, we cannot conclude, for
example, that the low reported prevalence of
health insurance coverage among Hispanic
workers is responsible for the low use of cancer
screening among these same workers.

Although cancer screening behavior has
been shown to depend on many factors,14–16

our results suggest that access to care is a major
obstacle. Health insurance and cancer screening
are increasingly made available through the
workplace.17,18 Therefore, results from this study
can be used to target workplace cancer screening
programs, particularly those that serve the sub-
populations of workers who lack health
insurance. j
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Estimating the World
Trade Center Tower
Population on September
11, 2001: A Capture–
Recapture Approach

Joe Murphy, MA

I applied the capture–recapture

method to estimate the World Trade

Center tower population at the time

of the September 11, 2001, terrorist

attacks. Available lists helped identify

8965 survivors and 2152 confirmed

casualties. The capture–recapture

model suggested that an additional

4435 survivors were present, putting

the total count of all present at 15552

(95% confidence interval=15216,

15897). An accurate estimate repre-

sents the potential number at risk

for trauma as a result of direct expo-

sure to the events of the day. (Am J

Public Health. 2009;99:65–67. doi:

10.2105/AJPH.2007.124768)

On September 11, 2001, 2 airplanes crashed
into the World Trade Center towers in New
York City as part of a terrorist attack. In addi-
tion to the loss of life, survivors were ex-
posed to hazardous dust and debris from the
collapse of the buildings, and many people
endured psychological trauma.1–4 No one has
definitively determined the number of persons
present in the 2 towers at 8:46 AM on that day
when the first airplane crashed into the North
Tower, and no one may ever be able to do so.
Several estimates have been made previously,5–7

but none made use of capture–recapture
methods, which are useful in estimating popula-
tion size when enumeration by more-direct
methods is not feasible.8–10

My objective was to apply the capture–
recapture method to 3 list sources of individ-
uals determined to be present inside the World
Trade Center towers on September 11 to esti-
mate the number present when the first airplane
struck. This number represents a population at
risk for long-term health effects as a result of
direct exposure to the events of the day.

METHODS

The World Trade Center Health Registry
(WTCHR) is a database used for following up
with individuals exposed to the disaster of
September 11 to evaluate the short- and long-
term physical and mental health effects. Ex-
posed groups, including rescue and recovery
workers, residents, students and school staff,
building occupants, and passersby, were lo-
cated and interviewed. Potentially eligible in-
dividuals were identified through a multitude
of list sources and could also register through
the project Web site or toll-free telephone
number. In all, 71437 interviews were com-
pleted, including 8965 with individuals present
in the World Trade Center towers at 8:46 AM

on September 11.
Those present in the towers—a group with

high potential for physical and psychological
trauma as a result of exposure to the events
of the day—were identified from 3 different
list sources for the WTCHR. The first list
included 3622 individuals who volunteered
by Web site or telephone to complete the
WTCHR survey (the self-identified list), and
were confirmed to be present in the buildings
on September 11. The second list included data
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