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Incidence and mortality rates for non- o.9_1.o2

Hodgkin's lymphoma (NHL) continue I 0.73.0_°'s7"°95
to rise dramatically throughout the I 0.42-0.72(IowcSt10%)OBS<6(20)

world (1,2). Changes in diagnostic prac-
tices and in levels of exposure to the
established risk factors for NHL (includ-
ing genetic predisposition, immuno-
suppression, infection with human
immunodeficiency virus [HIV], and Non-Hodgldn'sLymphoma

D_'_I00,O00 (os--6.eo)

various occupational exposures) cannot • 7.43-9.48(lfighe.st10%)

account for the long-term, worldwide I 7.09-7.42
6.80-%08

increases (3). On the basis of epi- 6.60-6.796.42-6.59

demiologic and experimental observa- 6.23-6.41

tions, some investigators (4,5) recently II 6.o0-6.z25.72-5.99

suggested that sunlight may contribute I 5.30-5.713.38-5.29 (l,owe_ 10%)

to the development of NHL and its up-
ward trend. In particular, the rise in
NHL incidence parallels the global rise
in melanoma incidence (6), patients
with NHL are at an elevated risk of Fig. 1, A. White men. Mortality rates for melanoma of the skin, nonmelanoma skin cancer, and non-

Hodgkin's lymphoma (per 100 000 person-years, age-adjusted, 1970 U.S. population), 1970-1989, by
developing melanoma (7-10), and ex- state economic area. OBS = observed.

perimental data show immunosuppres-
sive effects of UV radiation that may

predispose to melanoma or other can- was highest in the South during all three white population because melanoma
cers (11). decades, and nonmelanoma skin cancers are rare

The hypothesis that sunlight exposure To evaluate the latitudinal gradients in other populations in the United

may affect NHL risk (4,5,10) prompted in more recent years, we prepared maps States. Mortality rates varied enough
us to review the geographic patterns of based on mortality rates for state
mortality rates in the United States for economic areas during the period 1970-
the following three decades: 1950-1959, 1989 for melanoma of the skin, non-
1960-1969, and 1970-1980 (12). In melanoma skin cancer, and NHL

white men and white women, NHL (National Center for Health Statistics, *Affiliation of authors."Division of Cancer
mortality was consistently lower in the Hyattsville, MD: unpublished data). EpidemiologyandGenetics,NationalCancerIn-
southern half of the United States, par- State economic areas are individual stitute,Bethesda,MD.

Correspondence to: Patricia Hartge, Sc.D., Na-

ticularly during the earliest period. In counties or groups of contiguous coun- tionalInstitutesof Health, ExecutivePlazaNorth,
contrast, mortality from melanoma of ties having similar demographic com- Rm.443,Bethesda,MD20892.
the skin and nonmelanoma skin cancer position. We examined rates in the See "Notes" section following "References."
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pronounced concentration in the Mid-

B. White women west and the Plains evident among
women.

Some areas (e.g., San Francisco) with
high NHL mortality among white men

MelanomaoftheSkin during the most recent decade reflect theo0._1oo,ooo(us=.t.so>

I _3.o5c,_h_o_> early presence of HIV infection (13).
1.9o-z0_ Nevertheless, the geographic patterns of1.78-1.$9

,_-L77 the 1980s were generally similar to1.59-1.67

1.49-1.58 those of the decades before the emer-
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,.29-L39 gence of HIV-related NHL (12).
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0._L17Oo,,t_) UV radiation levels depend on
oBs<6<4) meteorological conditions as well as on

latitude. Adjusting for latitude, altitude,
and cloud cover, we estimated annual
ambient levels of solar UVB radiation,

measured in Robertson-Berger (RB)
Non-molanomaSkinCaneorunits. The measurements were taken
o..th_oo,ooo(us--o.,_)from RB meters, which measure radia-
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0.55-0.67 tion in the UVB range according to the0,51-0,54

o._-0.5o action spectrum for skin erythema,
0.44-0.47

0.4241.43 averaged from 1974 to 1987 (14).
0.35-0.41

i o35-0.37 In Fig. 2, we compared the estimated
0.30-0.34
0_29<to,,_1o_) average UVB level in each state with

oBs,_<so> the average white male mortality rate
for each cancer during approximately
the same period (1978-1988). We fitted
regression models with the estimated

state-specific UVB as the independent
Non-Hodgldn'sLymphoma variable and state mortality rates (on a

t_,h_,_loo.ooo(us_.sl) logarithmic scale) for melanoma of the

I 5.12-7.14 (highest 10%)

4.sg.s.n skin, nonmelanoma skin cancer, and
4.73.4._ NHL as the dependent variables. On4.59-4.72

_.47-4.5s average, the higher the estimated level
4.27-4.46

i 4.tt-4._ of UVB was in a state, the higher the
3.ss-4.to mortality rates were for both melanoma3.60-3.87

2._3.590,,_t 10%) and nonmelanoma skin cancers. In par-
ticular, each additional RB unit cor-

responded to a 0.24% higher rate of
mortality from melanoma of the skin

Fig. 1, B. Whitewomen.Mortalityratesfor melanomaof theskin,nonmelanomaskincancer,andnon- and a 0.39% higher rate of mortality
Hodgkin'slymphoma(per 100000person-years,age-adjusted,1970U.S. population),1970-1989,by from nonmelanoma skin cancer. Bystateeconomicarea.OBS= observed.

contrast, each additional RB unit cor-

responded to a 0.16% lower rate of mor-
from the highest to the lowest decile to the highest rates were in the South. tality from NHL. All three coefficients
reveal geographic patterns. Among NHL mortality showed no consistent were statistically significant (P<.0001),
white men, the rates ranged from under latitude gradient, although some high- and the coefficients of variation were
1.9 (per 100 000 person-years) in the rate areas appeared in the North. In par- 0.287, 0.293, and 0.339, respectively.
lowest decile to greater than 3.5 in the ticular, rates in men and women were The relationships between average
highest for melanoma of the skin, from elevated in the Midwest, in the Plains, UVB level and average mortality rates
under 0.7 to greater than 1.7 for non- and in parts of New York State and were similar among white women (data
melanoma skin cancer, and from under northern New England. In addition, high not shown). Each additional RB unit
5.3 to greater than 7.4 for NHL. rates appeared in scattered coastal areas corresponded to a 0.16% higher rate of

Among white men (Fig. 1, A) and (northern California, Washington State, mortality from melanoma of the skin, a
white women (Fig. 1, B), the updated southern Louisiana, the Mid-Atlantic, 0.14% higher rate of mortality from
maps for melanoma of the skin and non- and New England). NHL mortality rates nonmelanoma skin cancer, and a 0.17%
melanoma skin cancer each continued to showed generally similar patterns in white lower rate of mortality from NHL. The
display a marked gradient with latitude; men and white women, with a more coefficients of variation were 0.136,
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Get regular mammograms starting at age 50.

A message from the National Cancer Institute's Cancer Information Service and

National Black Leadership Initiative on Cancer. Call 1-800-4-CANCER for more information.
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