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Intdwfion
Nonmelanoma skin cancer (NMSC)

is by far the most commonly diagnosed
malignancy in the United States and is in-
creasing rapidly in incidence.1-5 Mortality
from this cause has been poorly studied,
however. Mortality rates based on death
certificate data indicate that from the
1950s to the 1970s, there was a substantial
decline in death due toNMSC.6 However,
these rates may be inaccurate.6- We re-
viewed reported NMSC deaths (a) to es-
timate the accuracy of death certification,
(b) to evaluate secular changes in accu-
racy, (c) to determine the reasons for in-
accuracy, (d) to assess implications for the
interpretation ofnationalNMSC mortality
rate statistics, and (e) to suggest improve-
ments.

Methods
We reviewed certificates and sought

medical records for all deaths among
Rhode Island residents during 1979
through 1987 for which the underlying
cause of death was coded as NMSC (In-
temational Classification ofDiseases, 9th
version [ICD-9], code 173). Appendix A
describes our criteria for determining
whether the cause of death code was cor-
rect.

Some of the underlying causes of
death written on the death certificates by
the physicians certifying the deaths were
potentially ambiguous with respect to ap-
propriate ICD-9 code. To aid in distin-
guishing problems ofcoding practice from
problems in coding policy, we sent a short
questionnaire in September 1990 to 53
health departments (50 states, New York
City, the District of Columbia, and Puerto
Rico). For six diagnoses, we asked
"Which ICD-9 code would you use to
classify a death certificate with the follow-
ing underlying cause listed on the death
certificate?"

We use the term "accuracy" herein
to refer to the proportion of certificates
correctly classified under ICD-9 code 173
among all evaluable certificates classified
under that rubric. This is the "confirma-
tion rate,"8 that is, the (positive) predic-

tive value of classification under this ru-
bric if our evaluation of the medical
records is taken as the standard of refer-
ence.

P values are two-tailed and were cal-
culated using the Student's t statistic or
linear regression.

Results
During 1979 through 1987, 116 deaths

(including 4 out-of-state deaths) among
Rhode Island residents were classified un-
der ICD-9 code 173. Six deaths were ex-
cluded (see Appendix B). Fifty-nine (54%)
of the 110 remaining deaths were incor-
rectly classified as NMSC. The mean age
at death of the incorrectly classified group
was lower (63.3 years) than the correctly
classified group (74.5 years; P < .00001).
There was a significant increase in mis-
classification over the 9-year period of
study (P = .02). Autopsies were per-
formed in only four cases, one ofwhich (a
noncutaneous, malignant fibrous histiocy-
toma) was misclassified. The incorrectly
classified deaths did not differ from the
correctly classified deaths with respect to
gendet or whether death occurred in a
hospital (Table 1).

Table 2 displays the cause of death
determined by examination of medical
records of misclassified deaths. Striking
trends were noted on comparison of the
cause actually written on the death certif-
icate by the certifying physician with the
correctness of classification (see Table 3).
Ifthe problem categories ofsquamous-cell
cancer or carcinoma of the neck or of the
head and neck, cancer or carcinoma of the
neck or of the head and neck, and malig-
nant fibrous histiocytoma are eliminated,
the accuracy of classification increases
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from 46% to 88%, but only five (10%) of
the correctly classified deaths are re-
moved.

We received responses from43 (81%)
of the health departments to the single
mailing of the questionnaire regarding ac-
tual coding practices. Two did not code
cause of death themselves. There was no
unanimity in coding for the three proble-
matic categories described previously
(squamous-cell cancer of the neck or of
the head and neck, cancer of the neck or
of the head and neck, and malignant fi-
brous histiocytoma), although for each the
majority were consistent with the Na-
tional Center for Health Statistics (NCHS)
recommendations (see Table 4). Some
states described inconsistencies in their
coding of these diagnoses.

Fifty-five (50%) of the 110 deaths
were classified under ICD 173.4 (scalp and
neck). These included 48 (98%) ofthe mu-
cosal carcinomas, the 1 lip carcinoma, and
6 (12%) of the correctly classified NMSC
deaths.

Diwsuion
We noted inaccurate classification of

cause for over half of the reported NMSC
deaths among Rhode Island residents.
The vast majority of the misclassified
deaths were due to mucosal squamous-
cell carcinoma of the head and neck re-
gion. The vast majority of these could be
distinguished from true NMSC deaths by
examination of the death certificate. Cod-
ing of certain diagnoses has been incon-
sistent among health departments. The
policy ofcoding squamous-cell carcinoma
of the head and neck with NMSC (ICD-9
code 173) accounted for more than half of
the misclassified deaths. Most (83%) of
the misclassified deaths were coded under
ICD 173.4.

Our study was subject to certain lim-
itations. Postmortem examinations were
rarely performed, although results of his-
topathologic examinations ofrelevant sur-
gical specimens were available for almost
all deaths. The documentation available in
the medical records was frequently sub-
optimal. We adhered to specific criteria
that required some evidence that the
NMSC contributed to death; stricter cri-
teria would have resulted in a higher pro-
portion of unclassifiable cases, but our es-
timates of accuracy then might be biased
since these unclassifiable cases would
have been primarily individuals with ad-
vanced stages ofNMSC and no documen-
tation ofthe events immediately leading to
death.
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The applicability of our findings to
other areas of the United States is sup-
ported by the response of the Rhode Is-
land Department of Health to our ques-
tionnaire. Their reported coding of cancer
or squamous-cell cancer of the neck or of
the head and neck was in accord with the
practice reported by a majority of the
health departments. A more thorough
evaluation of the generalizability of our
results awaits replication of our methods
in other populations.

Prior investigations of the accuracy
ofNMSC death statistics are few. In 1970
through 1971, routinely coded death cer-
tificate diagnoses were compared with
hospital diagnoses derived from the Third
National Cancer Survey (TNCS).8
Among the 67 deaths with the underlying
cause NMSC (ICD-8 173) on the death
certificate and with a hospital record of
malignancy in the TNCS, only 18 (27%)
were confirmed to have NMSC by the
TNCS record abstract. These 18 also rep-
resented only 35% of the 51 deaths with
any malignancy as the underlying cause
and only NMSC noted in the hospital
record abstract. Further evaluation of the
medical records pertaining to these deaths
was not performed.

Among 130 deaths coded as NMSC
in California in 1959, 39 (30%) were deter-
mined to be due to NMSC, 73 (56%) were
determined to be due to other causes, and,
for 16 (12%), the cause could not be de-
termined.7 Among 133 NMSC deaths
(i.e., coded under ICD-6 rubric 191) in
Queensland, Australia, in 1960 through
1964, 95 (71%) on investigation were
NMSC and 28 (21%) were other cancers.9

Most of the inaccuracies could be
avoided by more consistent application of
existing coding practices, by more uni-
form acceptance oftheNCHS coding rec-
ommendations, and by changing the cod-
ing policy for squamous-cell cancer of the
neck or head and neck to a rubric other
than 173.

We must underscore the previously
stated limitations in the interpretability of
published NMSC mortality rates.1,6,10,11
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To best track the present epidemic of this
very common cancer site, we need to
complement existing sources of incidence
data with refinements in the use of our
primary source of mortality data: the
death certificate. El
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Provider Compliance with
Recommended Dietary Fluoride
Supplement Protocol
Steven M. Levy, DDS, MPH, and Gary Muchow, MA, PhD

Introduction
Community water fluoridation re-

mains the most efficient and cost-effective
method to receive the recommended lev-
els of fluoride for dental caries preven-
tion.1 Dietary fluoride supplements are ad-
vocated2 for children not served by
optimally fluoridated water (46% in the
United States).3

Before prescnbing supplements, flu-
oride histories and assays of the major
sources of drinking water should be ob-
tained in order to establish a balance be-
tween dental caries prevention and in-
creased risks of dental fluorosis (mottled
enamel).2 Dental fluorosis is an enamel
hypoplasia caused by the ingestion of ex-
cessive fluoride during the years of tooth
calcification.4 Water fluoride assay as a
tool in preventing dental fluorosis is espe-
cially important in light of recent evidence
of an increased prevalence of dental
fluorosis,4-6 of substantial prevalence na-
tionwide,7 and of the association of di-
etary fluoride supplement use with in-
creased fluorosis risks.68-11 The need for
water fluoride assay to help avoid fluoro-

sis has been emphasized recently in the
US Department of Health and Human
Services' review of the benefits and risks
of fluoride.12

Table 1 shows the dietary fluoride
supplement dosage schedule currently
recommended.'314 Dosage is dependent
on age and water fluoride level. There are
many steps in the proper evaluation of di-
etary fluoride supplement need, dosage
determination, and monitoring of patient
compliance.'1 Many studies have re-
ported difficulties with patient compli-
ance,16 but few have addressed provider
compliance with recommended proto-
col.17.18 A pilot study investigating the in-
teractions that occurred between provid-
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