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Per cep tions and Be hav iors
of Pri mary Care Phy si cians

Re gard ing Farmers’ Oc cu pa tional
Ex po sures and Health

T. S. Prince, MD, MSPH 
Su san Westneat, MA

ABSTRACT. Back ground:  Ag ri cul tural work re mains one of the most
haz ard ous oc cu pa tions in terms of in jury and ill nesses. It is not well
known, how ever, to what ex tent phy si cians who care for farm ers are
aware of these risks, or if they per form ad di tional med i cal sur veil lance or 
coun sel ing spe cif i cally for their farm ing pa tients.

Methods: At a se ries of re cent med i cal con fer ences, 209 phy si cians
com pleted ques tion naires con cern ing farm health is sues and per sonal
med i cal prac tice be hav iors.

Re sults: Given a se ries of dis eases known to be as so ci ated with farm -
ing and asked to com pare prev a lence rates be tween their farm ing pa -
tients and their other work ing pa tients, the re spon dents rated only skin
dis eases as be ing more prev a lent among farm ers. Risk per cep tion in -
creased with per sonal farm ex pe ri ence and num ber of farm ing pa tients
seen.

Con clu sions: Some pri mary care phy si cians, par tic u larly those with a 
lim ited knowl edge of farm ing as an oc cu pa tion, may un der es ti mate the
health risks as so ci ated with ag ri cul tural ex po sures.  [Ar ti cle cop ies avail -
able for a fee from The Haworth Doc u ment De liv ery Ser vice: 1-800-342-9678.
E-mail ad dress: <getinfo@haworthpressinc.com> Website: <http://www.
HaworthPress.com>  2001 by The Haworth Press, Inc. All rights re served.]
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BACKGROUND

Farming has con sis tently been one the most haz ard ous oc cu pa tions
in terms of in jury and ill ness.1 The rate of oc cu pa tional in jury fa tal i ties
for farm work ers in 1994-1995 was ap prox i mately six times higher than 
the na tional av er age for all work ers, and has been con sis tently and sig -
nif i cantly higher for at least the past two de cades.2,3  Farm re lated
nonfatal in jury rates have also re mained among the high est re ported for
any oc cu pa tion.1,4 Trac tor roll-overs, farm ma chin ery en trap ment or
crush in ju ries, trauma from large an i mals, and falls are com mon causes
of in ju ries, and many of these in ju ries re sult in sig nif i cant mor bid ity and 
mor tal ity.4

Ag ri cul tural ex po sures are also as so ci ated with in creased risks for a
va ri ety of ill nesses.1 Pes ti cide in tox i ca tion and green-to bacco ill ness
rep re sent typ i cal acute con di tions that are eas ily rec og nized as be ing re -
lated to farm ing.4,5 Sev eral sub acute and chronic dis eases, in clud ing re -
ac tive re spi ra tory con di tions such as silo-fill ers’ lung, are caused by
oc cu pa tional ex po sure on the farm. Re cently, con cern has in creased
about unique or in creased ex po sures as so ci ated with large-scale farm -
ing meth ods, par tic u larly swine con tain ment fa cil i ties.4,6 In ad di tion,
cer tain com mon dis eases in the gen eral pop u la tion are more fre quent in
farm ers as a di rect re sult of their work. These in clude hear ing loss,
osteoarthritis of the hip, and skin can cer.1,7 Finally, sec ond ary fac tors,
not di rectly re lated to work ex po sures, af fect the health of the farm fam -
ily. These in clude ru ral healthcare ac cess is sues, the avail abil ity of ad e -
quate health in sur ance for farm fam i lies, and the stress of farm work in
the chang ing ag ri cul tural econ omy.8,9

De spite the ex ist ing clin i cal and epidemiologic data dem on strat ing
spe cific health risks as so ci ated with ag ri cul ture, there is lim ited sci en -
tific lit er a ture re gard ing the ex tent to which prac tic ing phy si cians are
aware of these risks and/or mod ify their med i cal prac tice be hav iors spe -
cif i cally for their farm ing pa tients.1 0 This study de scribes a group of pri -
mary care phy si cians’ per cep tions re gard ing spe cific health risks for
their pa tients who farm, and whether the phy si cians pro vide ad di tional
coun sel ing or dis ease screen ing for their farm ing pa tients. It ex am ines
fac tors that may in crease fa mil iar ity with the farm ing en vi ron ment, and
how these in flu ence per cep tions of risk and clin i cal prac tice be hav iors.
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MATERIALS AND METHODS

Three times each year the Uni ver sity of Ken tucky hosts a one-week
fam ily prac tice re view course, which is typ i cally at tended by 75-200
phy si cian par tic i pants from around the coun try. The ques tion naire de -
signed for this study asked par tic i pants’ spe cialty and char ac ter ized cer -
tain de mo graphic as pects of their clin i cal prac tice. It also ad dressed the
phy si cians’ own farm ex pe ri ence, if any, and grouped this by type: cur -
rently farm ing, pre vi ously farmed, or grew up on a farm.

Re spon dents were then given a list of dis ease cat e go ries and asked if
their farm ing pa tients were at higher, lower, the same, or un known risk
com pared to their other work ing pa tients. They were also asked if they
added any coun sel ing or screen ing for their farm ing or farm fam ily pa -
tients based on ex po sures/risk. An other sec tion asked if con tin u ing
med i cal ed u ca tion (CME) pro grams at tended within the last three years
had any con tent re lated to ag ri cul tural health is sues.

Prior to dis trib ut ing the sur vey at the first con fer ence, sev eral fam ily
prac tice and pre ven tive med i cine phy si cians and epidemiologists re -
viewed ques tions. The sur vey, which asked no per sonal iden ti fy ing in -
for ma tion, was lim ited to a sin gle page (both sides) to en cour age
par tic i pa tion. It was dis trib uted at all three 1998 courses (Feb ru ary,
May, and No vem ber), prior to one of the lec tures, with a brief ex pla na -
tion and re quest for par tic i pa tion. Col lec tion boxes were placed at sev -
eral lo ca tions in the meet ing hall.

By the end of the three meet ings, 209 ques tion naires were col lected.
This rep re sented 52% of the phy si cians reg is tered to at tend, but 64% of
those that were pres ent for the ses sions (by head count) when the sur vey 
was dis trib uted. There was no for mal char ac ter iza tion of the non -
participants, but sev eral phy si cians (5-10 each ses sion) vol un teered that 
they did not par tic i pate be cause they did not see farm ers in their prac -
tice, though no in struc tions were given re gard ing this when the forms
were given out. Re sults were en tered into a da ta base and anal y sis was
per formed with the SAS soft ware sys tem.1 1

RESULTS

Of the 209 re sponses re ceived, 152 (72.4%) came from fam ily prac ti -
tio ners. The spe cialty dis tri bu tion is shown in Ta ble 1. Though the ma -
jor ity of re sponses came ei ther from Ken tucky (n = 40, 19%) or the
ad ja cent states (TN, VA, OH, IL, IN, WV, MO; n = 84, 40%), there
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were also par tic i pants from 19 other states. No coun tries ex cept the
United States were rep re sented. One hun dred and ninety-five (93%)
knew they had farm ers or farm fam i lies in their pa tient pop u la tion. This
group makes up the ba sis for the rest of the anal y sis.

Ta ble 2 shows the es ti mated fre quen cies of pa tient en coun ters in volv -
ing farm ers and farm fam i lies. The ma jor ity of those with farm-re lated
dis eases (FRDz), par tic u larly in volv ing hos pi tal iza tions and fa tal i ties,
were seen by a small per cent age of the phy si cians who had large farm
pa tient pop u la tions. How ever, the ma jor ity of re spon dents did re port
see ing one or more farm ing pa tients per day in their prac tice. The num -
ber of farm ers seen with skin can cer in the past year av er aged 8.3 cases.

Ta ble 3 shows over all re sponses for im pres sion of dis ease risks.
More re spon dents rated risks as “higher” rather than “lower” for their
farm ing pa tients, but many ei ther felt that the risks were sim i lar or did
not know the rel a tive risk. Of the con di tions listed, only skin dis eases
were rated as be ing more prev a lent in farm ers by the ma jor ity (73%) of
phy si cians sur veyed.

Im pres sions of risk did change sig nif i cantly (Ta ble 4) when con trol -
ling for ei ther per sonal farm ing ex pe ri ence or num ber of farm ing pa -
tients treated. Those phy si cians treat ing three or more farm ing pa tients
per week were more likely to feel their farm ing pa tients were at ad di -
tional risk. How ever, a ma jor ity (53%) felt that farm ers were at a higher
risk only for ac ci dents not re lated to mo tor ve hi cles (non-MVA). Using
a higher num ber of pa tients as a cut-off did not change this find ing sig -
nif i cantly (not shown), although the num ber for phy si cians see ing large
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TABLE 1. Phy si cian Spe cialty Dis tri bu tion

Spe cialty Num ber Per cent age

Fam ily Prac tice 152 73

Gen eral Prac tice 27 13

In ter nal Med i cine 12  6

Emer gency Med i cine  9  4

Other  9  4
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TABLE 2. Farm Pa tient Med i cal Prac tice Char ac ter is tics

Char ac ter is tic N Mean StDev. Range : 25th, 75th %

% of Pa tients Live on Farm 194 21 19 1-90 : 5, 30

% of Pa tients Work on Farm 189 19 18 1-90 : 5, 30

# of Farm Pa tients/Week 181 21 25 0-125 : 3, 25

# of Farm-Re lated Dis ease/Month 182 5.7 10 .9 0-100 : 1, 6

# Hos pi tal ized with FRDz* Past Year 174 1.6 3 .5 0-25 : 0, 2

# of Farm-Re lated Fa tal ities Past Year 167 0.2 0 .7 0-5 : 0,0 (Sum = 33)

# Children with FRDz/Month 180 2.4 5 .3 0-45 : 0, 2

# Farmers with Skin Can cer Past Year 179 8.3 16 0-110 : 1, 10

*FRDz: Farm Re lated Dis ease (Ill ness and In jury)

TABLE 3. Per cep tions of Dis ease Prev a lence–Farmers vs. Other Working Pa -
tients

Con di tion N Higher (% ) Lower (%) Same (%) Un known (%)

MVA 173 17 27 38 19

NonMVA* 174 46 11 23 20

Ar thri tis 173 44  8 31 17

Lung Dis ease 174 41 13 30 16

Skin Dis ease 174 73  5 10 12

*NonMVA: All ac ci dents not in volv ing mo tor ve hi cles



num bers (> 25) of farm ing pa tients per week was small (n = 45), and
this lim ited our anal y sis. Sim i larly, no spe cific trend was noted by spe -
cialty type or prac tice size (not shown).

The ma jor ity of phy si cians who had any type of farm ex pe ri ence
( Table 4) viewed farm ing as a risk fac tor for ar thri tis (53%) and lung
dis ease (52%). These phy si cians also rated the risk of mo tor ve hi cle ac -
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TABLE 4. Ef fect of Phy si cian’s Per sonal Farm Ex pe ri ence and Num bers of
Farmers Seen on Per cep tion of Dis ease Prev a lence

Con di tion N Higher (%) Other* (%)
p-value

(chi-square)

MVA

< 3 Farmers/week 38  8 92
> 3 Farmers/week 124 20 80   .05

No Farming Ex pe ri ence 87 13 87

(+) Farming Ex pe ri ence 85 21 79 NS [.12]

NonMVA 
< 3 Farmers/week 48 27 73
> 3 Farmers/week 133 53 47 < .01

No Farming Ex pe ri ence 87 49 51
(+) Farming Ex pe ri ence 86 45 55 NS

Ar thri tis
< 3 Farmers/week 48 32 68
> 3 Farmers/week 133 48 52 < .01

No Farming Ex pe ri ence 87 38 62
(+) Farming Ex pe ri ence 85 53 47 < .05

Lung Dis ease
< 3 Farmers/week 48 23 77

> 3 Farmers/week 133 47 53 < .01

No Farming Ex pe ri ence 87 33 67
(+) Farming Ex pe ri ence 86 52 48   .01

*Other: In cludes an swers of lower, same, and un known



ci dents (MVA) higher among farm ers (20% vs. 8%), al though this dif -
fer ence did not achieve sta tis ti cal sig nif i cance. In ter est ingly, how ever,
per sonal farm ex pe ri ence did not in crease their per cep tion of risk re -
lated to ac ci dents not in volv ing mo tor ve hi cles. No sig nif i cant dif fer -
ences were noted when the spe cific types of phy si cians’ per sonal farm
ex pe ri ences (cur rent, pre vi ous as adult, pre vi ous as child) were an a -
lyzed sep a rately (not shown).

In terms of coun sel ing or ad di tional screen ing, fewer than half the re -
spon dents (43%) re ported any change in med i cal care be hav ior for their
farm ing pa tients, though both num ber of farm ing pa tients seen and prior 
farm ex pe ri ence in creased the per cent ages (Ta ble 5). Of those that did
pro vide ad di tional coun sel ing (n = 84), the ma jor ity did so at ei ther
farm-re lated ill ness/in jury vis its (61%) or rou tine (health main te nance
type) ex am i na tions (71%), but not at other acute vis its (40%). Phy si -
cians who did per form ad di tional screen ing based on farm ex po sure
(n = 68) pri mar ily per formed skin ex ams (91%), hear ing tests (31%),
and ar thri tis screen ing (30%). All other test ing com bined (in clud ing
pes ti cide and pul mo nary screen ing) was per formed by only thir teen re -
spon dents. Spe cific types or fre quency of the coun sel ing and di ag nos tic
test ing was not de ter mined.
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TABLE 5. Phy si cian Be hav iors Re gard ing Farming Pa tients

Be hav ior N Yes (%) No (%)
p-value

(chi-square)

Ad di tional Coun seling 
< 3 Farmers/week 45 3 1 69

> 3 Farmers/week 125 5 4 46   .01

 No Per sonal Farming Ex pe ri ence 90 3 5 65
(+) Per sonal Farming Ex pe ri ences 90 5 9 41 < .01

Ad di tional Screening 

< 3 Farmers/week 45 2 4 76

> 3 Farmers/week 121 4 5 55   .01

No Per sonal Farming Ex pe ri ence 88 2 8 72
(+) Per sonal Farming Ex pe ri ence 88 4 9 51 < .01



Only seven phy si cians (4%) had re ceived con tin u ing med i cal ed u ca -
tion in the pre vi ous three years that in cluded any dis cus sion of ag ri cul -
tural health top ics. Six of these had re ceived one hour of train ing, while
one phy si cian had three hours. All of the train ing was re lated to risk of
trau matic in jury, and not chem i cal, bi o log i cal ex po sures or psy cho-so -
cial stress ors.

DISCUSSION

With the ex cep tion of skin dis eases, the ma jor ity of phy si cians sur -
veyed did not view ag ri cul tural work as a sig nif i cant risk fac tor for the
con di tions sur veyed. More did rate their farm ing pa tients as be ing at a
higher ver sus a lower risk com pared to their other work ing pa tients, but
many felt the risks were sim i lar or did not know. The per cep tion of risk
did in crease with the num ber of farm ing pa tients seen and, with the ex -
cep tion of non-mo tor ve hi cle ac ci dents, with the farm ing ex pe ri ence of
the phy si cian. All of the dis eases ex am ined in this study have been as so -
ci ated with an in creased risk from ag ri cul tural work com pared to other
oc cu pa tions in gen eral, al though in this study there was no con trol for
the spe cific type of farm ing per formed by pa tients, or for which other
oc cu pa tions the phy si cians used as their ba sis of com par i son.

Var i ous fac tors have been pro posed that may pos si bly ex plain the
lack of con cur rence be tween the in creased ag ri cul tur ally re lated risks
de fined by ep i de mi o log i cal stud ies and the risks per ceived by prac tic -
ing phy si cians. Many oc cu pa tional and en vi ron men tal in flu ences o n
dis ease are of ten not strongly em pha sized in med i cal school cur ric ula,
res i dency train ing, or con tin u ing ed u ca tion courses.12,13 Studies have
sug gested that both in pa tient med i cal charts and pub lished case re ports
of ten do not in clude oc cu pa tional his to ries. 12,14

These fac tors may be even more prom i nently re lated to the lack of
rec og ni tion of the as so ci a tion be tween ag ri cul tural ex po sures and health.15
Farmers them selves may not view their work as haz ard ous, and there -
fore may not ex press con cern to their phy si cian.16 Sev eral pa pers have
ad dressed the rel a tive lack of (and need for) em pha sis on ag ri cul tural
health is sues in med i cal schools. 15,17

Sev eral med i cal schools, how ever, have rec og nized this need and es tab -
lished pro grams at var i ous ed u ca tional lev els to ad dress train ing is sues.18,19

In ad di tion, var i ous sci en tific, phil an thropic, and gov ern men tal or ga ni -
za tions, in clud ing the Na tional In sti tutes of Oc cu pa tional Safety and
Health, the North Amer i can Agromedicine Con sor tium, and the W. K.
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Kellogg foun da tion, spon sor a va ri ety of ef forts to in crease aware ness
of (and pre ven tion ef forts for) ag ri cul tural risks. Re cent sur veys of ru ral 
health ser vice pro vid ers iden tify and em pha size spe cific ag ri cul tural
health top ics about which phy si cians want more in for ma tion, and in di -
cate pos si ble de liv ery mech a nisms.10,20

In re gards to this study, sev eral fac tors (in ad di tional to those dis -
cussed pre vi ously) im pact the use ful ness and in ter pre ta tion of the data,
ei ther in her ently as a func tion of study de sign or by the num ber and na -
ture of the par tic i pants. The length of the sur vey in stru ment did not al -
low for ad di tional prac tice de tails, such as length of time in prac tice,
types of farm ing per formed by those phy si cians with farm ex pe ri ence,
or the num ber of full-time vs. part-time farm ers in the prac tice. For mo -
tor ve hi cle ac ci dents, there was not a choice be tween those re lated to
oc cu pa tional ver sus nonoccupational causes. There was a pre dom i -
nance of prac ti tio ners from states near Ken tucky, and phy si cians i n
other parts of the coun try may have re sponded dif fer ently. Sim i larly,
while the vast ma jor ity of par tic i pants at this con fer ence are board-cer -
ti fied, prac tic ing pri mary care phy si cians, there may be a se lec tion bias
to ward cer tain at ti tudes in con fer ence at ten dees ver sus the non-at tend -
ing pri mary care phy si cians who treat farm ers. It is dif fi cult to as sume,
how ever, that knowl edge of farm ing risk fac tors would be sig nif i cantly
in creased among phy si cians who at tend few CME of fer ings or are not
board-cer ti fied.

De spite these lim i ta tions, this study sup ports the idea that ad di tional
med i cal ed u ca tion at var i ous train ing lev els may be valu able in in creas -
ing aware ness of health risks re lated to ag ri cul tural work. In ad di tion, it
sup ports the need for more re search to char ac ter ize the as so ci a tion be -
tween phy si cian aware ness, clin i cal prac tice be hav ior, and health out -
comes in pre vent ing and treat ing ag ri cul tur ally re lated dis ease.
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