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Improving the Quality of Industry and Occupation

Data at a Central Cancer Registry

Karla R. Armenti, scp,'* Maria O. Celaya, mpH,” Sai Cherala, mp,' Bruce Riddle,?

Pamela K. Schumacher,® and Judy R. Rees, M, BCh, PhD?

Background Central cancer registries are required to collect industry and occupation
(I/O) information when available, but the data reported are often incomplete.

Methods We audited the completeness of 1/0 data in the New Hampshire State Cancer
Registry (NHSCR) database for diagnosis year 2005, and reviewed medical records for a
convenience sample of 474 of these cases. We compared I/0 data quality before and after a
statewide registrar training session on occupationally related cancers.

Results The original 2005 data contained both I/O data in 11.5% of cases, and lacked any
I/O data in 74.5%. Corresponding figures for cases selected for audit were 15.2% and
77.2%, which improved to 54.2% and 11.8% after medical record review. After registrar
training, 47% of reports contained both I/0 data, and only 14.4% of cases lacked any I/O
data.

Conclusions Statewide training to highlight the importance of I/0 data is an effective

method to improve I/0 data quality. Am. J. Ind. Med. 53:995-1001, 2010.
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INTRODUCTION

Although central cancer registries funded by the
National Program of Cancer Registries (NPCR) are required
to collect industry and occupation (I/O) information when
available, it is recognized that I/O data in cancer registries
have many limitations [NPCR Program Manual, 2008].
Obtaining reliable, standardized data may be affected by
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inconsistent recording of I/O in the medical record; lack
of resources and trained personnel at the registry level;
inconsistencies in documenting ‘““usual occupation;” and
complex coding schemes tied to vague narrative I/O (e.g.,
“retired” is listed in a very large percentage of cases) [Fulton
et al., 2002].

In 2002, North American Association of Central Cancer
Registries (NAACCR) researchers published a report on the
collection and use of I/O data by NAACCR member registries
[Fulton et al., 2002]. A survey of all member state registries
found that three fourths of the 41 respondents required I/O data
in case reports, but this requirement was mandated by state law
in only half of these registries. Only 8% of central registry
respondents routinely checked the completeness of I/O data in
cancer case reports. One respondent had used I/O data in an
annual report, but 27% had used their I/O data at least once in a
special epidemiological study.

Background and Preliminary Studies

There is evidence to suggest that a variety of cancers may
result from occupation-related risk factors and exposures
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[Steenland et al., 2002]. Previously, New Hampshire
epidemiologists examined patterns of occupational mortality
in the state [Schwartz, 1988]. Occupation, industry, age, date
and cause of death information was abstracted from the death
records of all white male New Hampshire resident decedents
(aged 20 years or older) for a 10-year period. Out of
37,500 death certificates abstracted and coded, useful
occupational and industrial statements were found on more
than 92% of death certificates. Another study using New
Hampshire mortality data found an association between
certain occupations and industries and the occurrence of
prostate cancer [Krstev et al., 1988]. Several research studies
relating to occupational cancers have already been carried
out using registry data, illustrating that central registries can
be a valuable source of data for such research [Common-
wealth of Massachusetts, 2003; Bates, 2007; Kang et al.,
2008].

A few studies have examined the usefulness of I/O data
from the medical record or from a cancer registry [Swanson
et al., 1984; Balarajan, 1985; Olsen et al., 1987; Brownson
et al., 1989; McDiarmid et al., 1991]. In an audit by the
Massachusetts Cancer Registry, a detailed medical record
review improved either the presence or detail of I/O
information for 32% of cancer case reports. When combining
data from the audit and routine cancer reporting, 1/O
information could be found for 82% of the cases sampled
[Levy et al., 2001]. To our knowledge, there have been no
published studies evaluating improvements in I/O data
quality after the provision of training to hospital registrars
who report to central cancer registries.

We decided to examine the quality of I/O data in the NH
State Cancer Registry and to quantify the potential improve-
ment that could be gained by more focused medical record
review and by training of cancer registrars.

MATERIALS AND METHODS
Cancer Registry Data

This study was based on cancer data from the New
Hampshire State Cancer Registry (NHSCR), a statewide
cancer surveillance program founded in 1986 that collects
incidence information on in situ and invasive cancers
diagnosed and/or treated at medical facilities in New
Hampshire, including hospitals, physicians’ offices, free-
standing oncology clinics, and pathology laboratories. The
New Hampshire State Cancer Registry received gold
certification from the North American Association of Cancer
Registries (NAACCR) for diagnosis year 2005 with an
estimated case completeness of 107.4% (NAACCR Registry
Certification on Quality, Completeness and Timeliness of
2005 Data, Summary of Certification Measures, May 2006).
For every cancer case, hospitals report an initial, or rapid,
case report within 45 days from the date of diagnosis, and a

more complete, or definitive, case report is due within
180 days of diagnosis. As part of the definitive report,
registrars are required to collect the patient’s usual industry
and occupation, which are defined as the kind of work
performed during most of the patient’s working life before a
cancer diagnosis [Havener and Thornton, 2008].

We evaluated the presence of industry and occupation (I/
O) data in reports for diagnosis year 2005 among New
Hampshire residents with an incident cancer diagnosed or
treated at a New Hampshire hospital (n = 5,602). We focused
on data reported only by New Hampshire hospitals, which
accounted for 79% of cancer case reports in 2005, to assess
whether I/O data are generally available in hospital medical
records. Cancer reports based only on death certificates or
received from neighboring states were excluded from the
audit because medical record review is not possible in
those cases. We used the categories described below for
the presence of all, some or no I/O data. From these cases, we
randomly selected 20 cases for every cancer registrar in the
15 hospitals with in-house cancer registries (‘“‘registry
hospitals”’), and 20 cases for each of the 11 other reporting
(“‘non-registry’’) hospitals. The 20 cases consisted of 2 cases
from each of the 5 major sites: female breast, prostate, lung,
colon, and hematopoietic; and 10 cases from other sites. If
enough records could not be accessed from the major sites,
other sites were included to total 20. A total of 708 cases were
eligible for review.

Medical Record Review

During NHSCR’s routine data quality audit, auditors
were asked to collect all available data on past and current
occupation and industry. Auditors reviewed records from the
earliest available hospital encounter to the last provided in
the hospital medical record. Auditors were not provided with
the original reported I/O data. The following information was
collected: date of source where I/O was found, source of I/O
history, and exact text about I/O from medical record. We
also collected duration of occupation, record of hazardous
exposure, first and last dates of hospital encounter. The
source within the medical record from which I/O was found
was categorized into nine groups, including hospital face/
admission sheets, dictated physician reports, and nurse/
patient admission notes. Although 708 cases were potentially
eligible for medical record review, some hospitals acces-
sioned fewer than 20 cases/year, and not all cases were
available at the time of review, resulting in a final sample of
474 cases actually reviewed.

1/0 Classification

A trained occupational coder from the National Institute
for Occupational Safety and Health (NIOSH) classified I/0
data according to the US Bureau of Census Industry and



Occupation Classification system [2000]. The Census
2000 Industry codes were grouped into 20 major sectors
based on the 1997 North American Industry Classification
System [NAICS, 1997], and occupation codes were
grouped into 23 major occupation groups based on the
2000 Standard Occupational Classification [SOC, 2000]
Manual [US Census, Standard Occupational Classification,
2000]. These classification systems are used by US govern-
ment agencies for statistical reporting of industry and
occupation responses. I/O codes were assigned to each case
report in the study sample before and after medical record
review. Both sets of codes were then categorized according to
the availability of I/O information. Categories were devel-
oped for: Both I/O available; industry only; occupation only;
both I/O coded to an unpaid workforce; occupation available,
but industry coded to unpaid workforce; industry available,
but occupation coded to unpaid workforce; industry coded
to unpaid workforce, but occupation unknown; and I/O
unknown. Unpaid workforce included homemakers (house-
wives), volunteers, students, ‘“‘retired,” and ‘“‘did not work™
(never worked, child, infant, inmate, disabled, etc.). We then
created a variable that used the best data that could be
obtained by combining information from both the
medical records review and the cancer registry database, or
“Best 1/0.”

Post-Training Data

New Hampshire cancer registrars and other hospital staff
involved in cancer reporting were invited to participate in the
NHSCR bi-annual training meeting in April 2008. This
meeting included presentations on the rationale for improv-
ing I/0 data, the results of our study on I/O data quality, and
suggestions to improve the efficiency of collection of I/O text
in cancer reports. We examined the presence of industry and
occupation data in reports sent to NHSCR after this meeting,
from May 2008 through February 2009 (n = 5,495), using the
same categories described previously for the presence of all,
some or no I/O data.

Analysis

We calculated the proportions of records having all,
some or no I/0 data, as described above, in NHSCR data
from diagnosis year 2005, from the sample of cases that
we reviewed, and for data reported after the training
meeting. Using the proportion of sampled NHSCR original
reports (N =474) containing some I/O data as the
reference point, we used the two sample test of proportions
(Stata 10.1, StataCorp, College Station, TX) to assess
the quality of data (1) collected during our medical record
review for these same 474 patients, and (2) reported to
NHSCR during the 10 months after hospital registrar
training.
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RESULTS

There were 6,713 incident cancer reports in the NHSCR
database for diagnosis year 2005 (Table I), of which the 5,602
used for analysis were those reported by New Hampshire
hospitals. The 474 cases that we reviewed were reasonably
representative of New Hampshire residents newly diagnosed

TABLE l. Characteristics of 6,713 Cancer Cases in the New Hampshire Can-
cer Registry and 474 Randomly Selected Cancer Cases Included in Study*

NHSCR Sample
No. % No. %
Age
0-49 1,142 170 65 137
50-59 1454 217 106 224
60—64 832 124 64 135
65-69 861 12.8 43 9.1
70-74 963 14.3 60 12.7
75-79 569 8.5 58 12.2
80+ 892 133 78 16.5
Total 6,713 1000 474 100.0
Race
White 6,575 979 465 981
Non-white 68 10 4 08
Unknown 70 10 5 11
Total 6,713 1000 474 100.0
Sex
Male 3,193 476 239 504
Female 3,520 524 235 496
Total 6,713 1000 474 100.0
Primary site
Female breast 1,292 19.3 58 12.2
Lung and bronchus 937 14.0 47 99
Prostate 770 15 36 76
Colo-rectal 651 97 48 101
Hematopoetic 199 30 43 8.0
Melanoma of skin 432 6.4 30 6.3
Female genital system 335 50 24 51
Bladder 319 48 49 10.3
Other digestive organs 363 54 31 6.5
Oral cavity and pharynx 167 25 14 30
Larynx 60 09 3 06
Testis 31 0.5 1 02
Other urinary organs 143 21 1 2.3
Brain and other nerv. syst. 172 26 7 15
Thyroid 133 20 17 36
Lymphoma 288 43 27 5.7
Unknown and other 421 6.3 28 6.9
Total 6,713 1000 474 100.0
*Diagnosis year 2005.
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FIGURE 1. Source ofindustry/occupation (1/0) informationin patient medical records of 429 cancer cases where I/0 was available,

diagnosis year 2005.[ Color figure canbe viewedinthe onlineissue,whichis available at wileyonlinelibrary.com.]

with cancer in 2005: 98% Caucasians (NH incident cancer
population 98%); 50% male (NH incident cancer population
48%); mean age was 65; sampled cases included a small
excess of bladder cancer and hematopoetic (leukemia)
cancers, and a lower number of prostate, breast and lung
cancers (Table I). Of the 474 cases sampled for review, 15.2%
contained complete I/O data (compared with 11.5% for NH
cases overall), and 77.2% contained no I/O data [compared
with 74.5% for NH cases overall (Table II)].

Careful review improved the proportion of registry
reports with no industry or occupation data from 77% to 12%.
Of the original I/O data reported to NHSCR, only 72 (15%)
reports contained complete /O data, 36 (8%) contained
partial data and 366 (77%) reports lacked any information on
industry and occupation. The detailed medical record review
identified complete I/O data for 257 (54%) of cases; partial
data for 161 (34%) and no I/O data for 56 (12%). The

proportion of records containing partial or complete I/O data
during our medical record review (418/474; 88%) was
significantly higher than the equivalent proportion contained
in the original reports to NHSCR (108/474; 23%; P < 0.001).
Combining data from the original cancer registry case report
and the study audit gave marginal additional improvements
in data quality over the study audit data alone.

The location of I/O data within a medical record varied
by facility, depending on the characteristics of their record
system. Overall, I/O data could be easily identified 36% of
the time on the face sheet. Physician-dictated reports, such as
history and physicals and consults (36%), and admission
notes completed by nurses or patients upon intake (16%)
were also a valuable source of I/O data (Fig. 1). Patients were
more likely to have some /O data recorded in the medical
records if they were males and if they were aged 50-59
(Table III). There was some variability in the I/O data

TABLE Il. Comparison of Industry and Occupation (1/0) in Study Population, /0 Collected on Review, and Cancer Cases Reported After Training

Study sample

Diagnosis year 2005, Original Review Post-training

total (n = 5,602) % (n=474)% (n=474)% (n = 5,495) %
|/0 available 1.5 15.2 542 477
Industry or occupation only 77 3.2 131 14.6
1/0 unpaid workforce 51 40 19.2 200
Occupation available, industry unpaid workforce 0.7 0.2 02 19
Industry available, occupation unpaid workforce 05 0.2 13 14
Industry unpaid workforce, occupation unknown 0.0 0.0 0.2 0.0
1/0 unknown 745 772 1.8 144




obtained from records by cancer site, ranging from 85% for
those with cancer of the lung and bronchus to 98% among
patients with hematopoetic cancers.

Of the 5,495 cancer cases reported to NHSCR
after the registrar training session, the proportion of
records reported to NHSCR that contained any (partial or
complete) I/O data (4,701/5,495; 85.6%) was significantly
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higher than the equivalent proportion contained in the
reports submitted to NHSCR before training (108/474;
23%; P <0.001). After training, only 14.4% of
reports lacked any I/O data (compared with 75% of
diagnosis year 2005 cases), and 47.7% of reports contained
both industry and occupation data (compared with 12% of
2005 cases).

TABLE lIl. Percent of Cancer Cases With Industry/Occupation Data Recorded in Patient Medical Records,

Diagnosis Year 2005
Total
No. % Original % Reabstract % Best® %
Age
0-49 65 13.7 200 87.7 871.7
50-59 106 224 302 90.6 943
60—64 64 135 18.8 859 891
65-69 43 9.1 16.3 90.7 930
70-74 60 12.7 26.7 88.3 88.3
75-79 58 122 241 845 914
80+ 78 16.5 179 88.5 88.5
Total 474 100.0 22.8 88.2 90.5
Race
White 465 981 230 88.2 90.5
Non-white 4 038 00 1000 100.0
Unknown 5 11 200 80.0 80.0
Total 474 1000 22.8 88.2 90.5
Sex
Male 239 504 26.8 89.1 929
Female 235 496 18.7 87.2 881
Total 474 100.0 22.8 88.2 90.5
Primary site
Female breast 58 122 10.3 845 86.2
Lung and bronchus 47 99 170 809 851
Prostate 36 76 27.8 917 917
Colo-rectal 48 101 333 938 979
Hematopoetic 43 8.0 15.8 974 97.7
Melanoma, skin 30 6.3 233 833 900
Female Gyn 24 51 16.7 79.2 792
Bladder 49 10.3 306 89.8 918
Oral cavity and pharynx 14 30 429 786 85.7
Other digve organs 31 6.5 194 87.1 90.3
Larynx 3 0.6 00 1000 100.0
Testis 0.2 00 1000 100.0
Other urinary organs 11 2.3 455 909 100.0
Brain and other nerv. syst. 7 15 286 74 714
Thyroid 17 36 294 94.1 941
Lymphoma 27 57 18.5 889 889
Unknown and other 28 6.9 212 939 929
Total 474 100.0 22.8 88.2 90.5

?Best data obtained by combining original and reabstracted 1/0 data.
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DISCUSSION

Our study demonstrates for the first time that cancer
registries can make substantial improvements in the quality
of industry/occupation data through group training of cancer
registrars. In New Hampshire, training meetings often
include efforts to raise awareness of data needed for special
studies and feedback on their results. Cancer registrars are
frequently challenged by competing demands on their time,
and justifiably focus their efforts on the provision of data
directly related to the diagnosis and treatment of cancer.
However, our study shows their willingness to respond when
the central registry highlights its interest in the collection of
high quality industry and occupation data in the cancer
report.

While New Hampshire’s cancer registrars have clearly
shown their willingness to report high quality I/O data, they
are constrained by the quality of data in medical records. Our
analysis was limited to healthcare providers’ documentation
in hospital medical records, whose accuracy has not been
assessed. Of the 474 medical records examined, 12%
contained no I/O information, a proportion that most likely
varies by provider, an inherent problem when there is no
standard protocol for the collection of I/O during a provider-
patient encounter.

In many cases, it takes additional effort for a cancer
registrar to determine from medical records whether patients
had changed occupations during their lifetime, and this often
requires additional requests for old volumes of medical
records that may not be readily available. There may also be a
subjective element in deciding which occupation of several
should be regarded as the “‘usual” occupation, although
training documents are available [NCHS Guidelines, 1988].
In addition, the central registry database is not suited to the
inclusion of a detailed occupational history. Other studies
have shown that medical students’ ability and willingness to
collect occupational histories from all patients, including
women and young persons, can be improved with training
specific to occupational content [Sokas etal., 1991; McCurdy
etal., 1998]. However, the importance that providers attach to
this kind of activity is not clear.

An additional limitation of our study is its general-
izability to other states. New Hampshire, with a population of
1.3 million, has only 27 reporting hospitals and approxi-
mately 32 cancer registrars. For many years, we have held bi-
annual training meetings, and have developed strong
relationships with reporters from the whole state: their
ability to make an extra effort to improve I/O reporting
when requested may not be as easily replicated elsewhere.
In addition, we would need to repeat our assessment of I/O
data quality in the future to determine whether the
effect of training diminishes over time, and at what point
that occurs. It would also be feasible to include the
same topic in future training sessions in an effort to

maintain the high quality data seen within the first year after
training.

In conclusion, our study shows that central cancer
registry data on industry and occupation among cancer
patients can be substantially improved by means of minimal
training provided to cancer registrars to highlight the
importance of these data.

ACKNOWLEDGMENTS

The authors thank the cancer registrars and other staff of
New Hampshire facilities who are involved in cancer
reporting, and Patrice Braden, Claire Davis, and Christina
Robinson for their assistance in data collection for this study.
This study was supported by the Centers for Disease Control
and Prevention’s National Program of Cancer Registries,
through cooperative agreement US8/DP000798 awarded to
the New Hampshire Department of Health and Human
Services, Division of Public Health Services, Office of
Health Statistics and Data Management. Its contents are
solely the responsibility of the authors and do not necessarily
represent the official views of the Centers for Disease Control
and Prevention or New Hampshire Department of Health and
Human Services.

REFERENCES

Balarajan R. 1985. Comparison of occupations recorded at cancer
registration and death. Public Health 99(3): 169—173.

Bates MN. 2007. Registry-based case-control study of cancer in
California firefighters. Am J Ind Med 50(5): 339-344.

Brownson RC, Davis JR, Chang JC, DiLorenzo TM, Keefe TJ, Bagby
JR, Jr. 1989. A study of the accuracy of cancer risk factor information
reported to a central registry compared with that obtained by interview.
Am J Epidemiol 129(3): 616-624.

Centers for Disease Control. Hyattsville, MD. Available at: http://
www.cdc.gov/nchs/data/misc/hb_occup.pdf.

Commonwealth of Massachusetts. 2003. Executive Office of Health and
Human Services, Department of Public Health. Occupation as a risk
factor for breast cancer among women in Massachusetts, 1982—1992:
Statewide Report.

Fulton JP, Chiaverini L, Roffers S, Curran D, Parrish P, Clutter G, Hall I,
Jamison M, Newton C. 2002. The collection and use of occupation and
industry data by NAACCR member registries. In: Wu XC, et al., editors.
Cancer in North America, 1995-1999, Volume Three: NAACCR
Combined Incidence. Springfield, IL: North American Association of
Central Cancer Registries, April 2002, p IV-1-1V-8. Also see: http://
www.naaccr.org/filesystem/pdf/CINA1995-999Article.pdf.

Havener L, Thornton M, editors. 2008. Standards for cancer registries
volume II: Data Standards and Data Dictionary. 13th edition, Version
11.3. Springfield, IL: North American Association of Central Cancer
Registries. p 335-336.

Kang D, Davis LK, Hunt P, Kriebel D. 2008. Cancer incidence among
male Massachusetts firefighters, 1987-2003. Am J Ind Med 51(5):
329-335.



Krstev S, Baris D, Stewart PA, Hayes RB, Blair A, Dosemeci M. 1988.
Risk for prostate cancer by occupation and industry: A 24-state death
certificate study. Am J Ind Med 34(5):413-420.

Levy J, Brooks D, Davis L. 2001. Availability and quality of industry
and occupation information in the Massachusetts Cancer Registry. AmJ
Ind Med 40(1):98-106.

McCurdy SA, Morrin LA, Memmott MM. 1998. Occupational history
collected by third-year medical students during internal medicine
and surgery inpatient clerkships. J Occup Environ Med 40(8):680—684.

McDiarmid MA, Bonanni R, Finocchiaro M. 1991. Poor agreement of
occupational data between a hospital-based cancer registry and
interview. J Occup Med 33(6):726—729.

North American Industry Classification System (NAICS) Manual:
United States. 1997. US office of management and budget. Lanham,
MBD: Bernan Press.

National Center for Health Statistics. 1988. Guidelines for Reporting
Occupation and Industry on Death Certificates. US Department of
Health and Human Services. Public Health Service.

National Program of Cancer Registries. 2008. NPCR Program Manual,
version 1.0. Centers for Disease Control and Prevention. Division of
Cancer Prevention and Control, National Center for Chronic Disease
Prevention and Health Promotion. Accessed March 12, 2009. Available
at: http://www.cdc.gov/cancer/npcr/registry/.

Industry/Occupation Data in a Cancer Registry

1001

Olsen GW, Bender AP, Jagger H. 1987. The quality of occupational data
recorded from the face sheet of Minnesota hospital medical records.
Minn Med 70(2):88-91.

Schwartz E. 1988. A proportionate mortality ratio analysis of pulp
and paper mill workers in New Hampshire. Br J Ind Med 45(4):234—
238.

Sokas RK, Diserens D, Johnston MA. 1991. Integrating occupational
health into the medicine clerkship using problem-based learning. ] Gen
Intern Med 6(5):450-454.

Standard Occupational Classification Manual. 2000. US Office of
Management and Budget. Lanham, MD: Bernan Press; and Springfield,
VA: National Technical Information Service. Also see US Bureau of
Labor Statistics website: http://www.bls.gov/soc/.

Steenland K, Burnett C, Lalich N, Ward E, Hurrell J. 2002. Dying for
work: The magnitude of US mortality from selected causes of death
associated with occupation. Am J Ind Med 43(5):461-482.

Swanson GM, Schwartz AG, Burrows RW. 1984. An assessment of
occupation and industry data from death certificates and hospital
medical records for population-based cancer surveillance. Am J Public
Health 74(5):464-467.

US Census Bureau. Industry and Occupation. 2000. Census 2000
Industrial Classification System. Available at: http://www.census.gov/
hhes/www/ioindex/ioindex.html.



