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ABSTRACT

A proportionate nortality study was conducted to
determine if white, male, Kansas farners were at
i ncreased risk of death from various site- specific
cancers and accidents during 1983-1989. Kansas farners
were found to be at an increased risk of death from
prostate cancer, brain cancer, non-Hodgkin's |ynphons,
and | eukem a. The%/ were also found to be at el evated
ri sk of death from all accidents, notor vehicle
accidents, accidents resulting from falling objects,
and  machi nery accidents. Results are generally
consistent with findings of research undertaken in
several I ndustrialized countries and vari ous
agricultural states of the United States.
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| NTRODUCTI ON

Farmers are exposed to environnmental agents and engage in
physical activities that increase their risk of death for certain
diseases and injuries (see Blair et al., 1985, 1990: Brown et al.
1990; Denis, 1988; Dosman and Cockcroft, 1989; Hoar et al., 1986;
Wgle et al. 1990; Zahmet al., 1988, 1990). They are at increased
risk of death from various site-specific cancers and accidents (see
Bell et al., 1990; Blair, 1982, Blair et al., 1985, Dosman and
Cockcroft, 1989; Etherton et al., 1991; Saftlas et al., 1987; Spinell
et al., 1989; Stubbs et al., 1984). A substantial body of research has
accurmul ated on the nortality risks of farners In a nunber of
industrialized nations as well as several agricultural states in the
United States. Wth the exception of Frey and Genn's (1988) study of
cancer nortality rates for the 1983-1984 period, no research exists on
the nortality risks facing Kansas farnmers. A proportionate nortality
study of deaths from various site-specific cancers and accidents for
white, nule, Kansas farmers over the period 1983-1989 was undertaken
to expand the know edge base.

METHODS

Al'l deaths that occurred anmong white, Kansas nales (20 years and
ol der) between the years 1983 and 1989 were identified from official
death certificate records of the Kansas Department of Health and
Envi ronment . Fenal e cases were excluded fromthe analysis, because
accurate occupational data were not readily available for them Non-
white cases were excluded because of the snmall nunber of non-white
farnmers in Kansas. The following information was collected for each of
the 69,920 cases included in the analysis: age at death; specific
cause of death according to the Wrld Health O ganization's (19775

; an

usual occupation according to farmng (farmowners, tenants, and
| aborers) and non-farmng occupational categories established by the
U S. Bureau of the Census (1983).

Age- st andardi zed proportionate nortality ratios (PM%} wer e
conputed for Kansas farmers according to the following fornula for the
specific causes of death listed in Tables 1 and 2:

PR = dj/(sum [j =1-12] O B )

wher e

PR = cause-i-specific age-standardized proportionate nortality
ratio:

= specific cause of death;
age band (1 = 20-24, 2 = 25-29, 3 = 30-34, 4 = 35-39, 5 = 40-44, 6

= 45-49, 7 = 50-54, 8 = 55-59, 9 = 60-64, 10 = 65-69, |l= 70-74,
and 12 = 75+);
di = nhunber of deaths for specific cause of death i for white nale

farmers, 1983-1989;
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'? = nunber of deaths from all causes of death for white male farners
In age band j, 1983-1989;

= ratio of the total nunber of deaths for specific cause of death i
d to total nunber of deaths from all causes for white males in
age band j, 1983-1989.

The PMR i s an age-standardi zed ratio that corrpares the extent to
whi ch observed deaths anong Kansas farmers vary as a proportion of the
expected nunber of deaths. EFor a good technical discussion of the
PMR see Zeigham and Mrris [1983] or Al derson [1986].) A PMR of |ess
or nore than 1.00 indicates a rate deviating from expectations. The
Poi sson nodel was used to assess the extent to which PMRs devi ated
significantly fromunity (Bailar and Ederer, 1964).

RESULTS

Cancer

PMRs for deaths from 27 site-specific cancers are reported in
Tabl e 1. Kansas farners have a S|dgn|f|cantly reduced risk of death
fromoverall cancer (PMR = cancer of the lung (PVR = .74).
The reduced nortality risk for t hese cancers anong farmers 1s
typically attributed to the "healthy worker effect” and the |ow rates
of al cohol and tobacco use anong farmers (Blair, 1982; Blair et al.,
1985). Farmers are at a significantly el evated risk of death for
Prost ate cancer (PR = 1.17), brain cancer (PMR = 1.27), non-Hodgkin's

ynphonma ( = 1.22), and | eukeni a (PMR = 1.39). PMRs for other site-
specific cancers are within expected limts. Results are generally
consistent with research conducted in California (Stubbs et al.,
1984); Illinois (Buesching and Wl | stadt, 1984); lowa (Blair et al.,

1989; Burneister et al., 1981, 1989); Mnnesota (BI air et al., 1989);
Nebr aska §BI air and Thomas, 1979; Blair and Wite, 1985) Nort h
Carolina (Delzell and G ufferman, 1985); Wah (Schurracher 1985) ;
Washi ngt on M| ham 1976), and W sconsin (Saftlas et al. 1987), as
wel | as Canada, England and Wales, Finland, and Iceland (Blair, 1982;
Blair et al. 1985; Gal | agher et al. 1984a, 1984b, 1989 Not kol aj et
al., 1987, Raf nsson and Gmnarsdothr 1989; Wgle et al., 1990).

Acci dent s

PVRs for deaths from 14 different types of accidents are reported
in Table 2. PMRs for four of these types of accidents are higher than
expected for Kansas farmers. Significantly elevated PMRs exist for all
accidents (PMR = 1.30), nmotor vehicle or road accidents (PWR = 1.46),
acci dents resultlng from falli ng objects (PMR = 2.08), and machinery
accidents (PMR = 4.33). PMRs for the remaining types of accidents are
within expected limts. Results are generally consistent with previous
research undertaken in Canada (Spinelli et al. 1989%; California

iStubbs et al., 1984); New York (Stark et al. 1987);  Washi ngton
M | ham 1976): and W 'sconsi n (Saftlas et al. 1987)
CONCLUSI ONS

Prelimnary results clearly indicate that Kansas farnmers are at
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an elevated risk for certain types of death. The standard
interpretation is that farmers engage In physical activities and come
into contact with environnental agents that increase their risk of
death. Further research is needed to assess the full scope and
underlying causes of the nortality risks facing Kansas farnmers.
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Table 1. Proportionate Mrtality Ratios (PMRs) for Deaths from
f%ég Specific Cancers anong Wite Male Farmers in Kansas, 1983-

CD-9 No.? Site No. of Deaths PMR
140- 208 All Sites 3022 . 95*
140 Li 1 .98
141- 149 O her buccal 39 . 80
150 Esophagus 44 .75
151 St omach 84 1.06
153- 154 Large intestine 375 .96
155 Li ver 33 1.05
157 Pancr eas 167 1.01
152, 156, Ot her digestive 58 1.29
158, 159
162 Lung 750 L 14%*
160, 161, QO her respiratory 31 .81
163
164 Hear t 3 1.24
170-171 Bone and connective 19 .90
tissue
172-173 Skin 54 1.10
175 Br east 3 . 69
185 Prostate 574 1. 17**
186- 187 Testes, penis, and 5 1. 06
ot her genltal
188 Bl adder 91 . 83
189 Ki dney 84 .97
191 Brain 81 1.27*
190, 192-195 O her? 18 1.14
199 Unspecified sites 117 1. 05
200, 202 Non- degkln s | ynphona 142 1.22*
201 Hodgki n"s di sease 10 1.13
203 Mul ti pl e nyel ona 57 1.03
204- 207 Leukem a 134 1.39**
208 Leukem a of unspecified 32 1.27
cell type

' p<.05 * p<.01

a.Cause of death according to Nnth Revision of the
International Classification of D seases (WHO, 1977).

b. This category consists of eye (190); other and unspecified
parts of the nervous system (192): thyroid gland (193); other
endocrine (194); and head, face, and neck (195).
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Table 2. Proportionate Mrtality Ratios (PMRs) for Deaths from
Accidents anong Wiite Male Farners in Kansas, 1983-1989

|CD-9 No. Cause of Death No. of Deaths PVR

E800- E949 Al'l accidents 507 1. 30**

E810- E829 Mot or vehicle or 201 1. 46**
road acci dent

E840- E845 Aircraft accident 4 .90

E850- E860 Poi son: drugs or 5 .30
al cohol

E861- ES66 Poi son: chem cal s 1 .94

E867- E869 Poi son: gases 5 1.16

E880- E888 Fal | s 105 1.05

E900- E909 Nat ural and 14 .61
envi ronnent al
factors

E910 Dr owni ng 6 1.06

E916 Struck by falling 13 2. 08*
obj ect

E919 Machi nery acci dent 61 4, 33**

E921- E923 Firearnms or 9 1.32
expl osi on

E924 Bur ns 1 . 76
Al | ot her 82 .99
acci dents

*p < .05 p <.01
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