1252

Increased Exposure to Cryptesporidia among Dairy Farmers in Wisconsin
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Cryptosporidiam miection is an importamt cause of diarrhea in hurdans and livestock; no
effective therapy is known. A self-administered questionnaire and an ELIEA were used 1o assess
the risk of exposure o cryptosporidia among 70 dairy farmers and 58 who{were not dairy farmers

in Wisconsin. Dairy farmers (44, 3%0) were more likely to be seropositive
were other persons (24.0%; relative risk = 1.9). Among dairy farmers,
canister mathod of midking were associnted with seropositive stafus, A
not dairy farmers, feeding or milking cows was associated with being sero
suggest that dairy farmers and other persons who have contact with ca
Cryprosporidinm infection than are persons whe do not have such con
avoidance of farming practices associated with Cryprosporidium infectio

infection among dairy farmers.

Cryprosporidium parvurn is a coccidian parasite that can
cause chronic. life-threatening didrrhea in immunocompro-
“mised persons and self-limited diamhea in immuenocompe-
tent persons [1, 2]. Effective thempeutic or prophylactic
agents have not been developed. While socysts have been
found in the stools of «5% of symplomatic persons examined
in the United States [2, 3], estimates of seroprevalence in the
United Swnes have been much higher, manging from 17% 10
35% [4~6).

Livestock. including cattle, can also become infected with
cryptosponidia, Infection of young dairy calves with crypto-

sporidia typically causes self-limited diarrhea but has been”

associated with intractable diarrhea and death [ 1, 2]. Swdies
in California [7]. Maryland [B]. and ldaho [9] found that
5%~39% of dairy calves had oocysts in their stools. Each year
in the United States. an estmated $6.2 million is lost from
crypiosponidiosis in calves |2].

Cattle have been implicated as a source of human crypto-
sporidiosis. Infection among rural persons in Finland {10}
and Israel [11) and animal handlers i the United States | 1]
has been associated with cattle. Infected catile may also con-
tribuie 1o waterborme outbreaks of crypicspondiosis [6]. Par-
son-to-person transmission [4, 11] may subsequendy in-
crease the npumbear of human infections.
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While these reporls have documented isolated incidents
associated with infecied livestock, no studies have evajuated
the risk for persons ih the United States who have frequent
comact with potentjally infected animals, such as dawy
farmers, and who may thus be at increased sk of exposure 10
crvptosponidia. We tudied 2 cohort of persons in central
Wisconsin 1o estimaje the seroprevalence of Crypiosporid-
iusm infection among persons in this agricultural area to de-
termine if persons With frequent exposure to cattle are al
increased risk for Cryprosporidium infection and 1o identify
demographic and behavioral characteristics associated with
exposure,

Methods

Marshfield is an agiculrural. principally dairy, community in
north-central Wiscongin. kn 1973, 2097 persons kiving or work:
ing on randomly seigoied farms in the Marshfield area wert
nsked 10 participate inja longitudinal study of respiratory diseas®
at the Marshfield Mddical Rescarch Foundation: 72% agreed
[12]. Fifty-eight percént were male and 98% white. Identified
from the original cohdn by their serologic reactivity to antigen
associated with farmef's lung disease, 115 farmers consenited 1©
participate in 2 longithdinal study of respiratory disease and the
present study. condugted in 1990, Sixteen nonfarming partic
pants were volunteers from employees of the Marshfieid Clinic-

Demographic. occipational, and farm information were ob
tained by a self-adnfinimered questionnaire. All participant®
were classified accofding 10 their reporied farming staiu®
current farmers. ex-faftners. and never farmers. Ex-farmers Wer
persons who reported having quit farming since being enrolled
in the original study| in 1975. The 16 participants from e
Marshfield Clinic. were considered never farmers. hiad
never been employed on a farm. and 6 had never had any far™
experience (e.g.. helging with hay-making). For the other 10
the median.time sinpe any farming experience was 26 ¥ea©
(rmnge. 12-47)
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addition o being classified by farming stats, participants
e classified by their reported dairy farming status. All farmers
eny farmers or ex-farmers) who reported their principal
ing activity as dairy were considered dairy farmers. Persons
L were considered not to be dairy farmers included those who
wie never farmers as well as current farmers and ex-farmers
wi reported their major farming activity to be nondairy {¢.g..
bt panltry}: however. cument farmers and ex-farmers in this
sfup may have milked or fed cows.
arm informaton inciuded type and size of farm, number and
e of adult animals on the farm, and the methods for feeding
4 milking cows by dairy farmers. Dairy farmers in the sample
d either a canister method of milking. in which milk from
cow is collected inta a canister camisd to a ceniral dumping
ion for cooling, of & pipline methed. in which milk is col-
X..d from each cow and pumped through a pipeline to a cool
P tank.
NAn ELISA [13] was used 10 determine the presence of 126G
Slltibodies 10 crypospatidia in serum sarmples colleeted at the
e the questionnaire was completed. The sensitivity and speci-
ty of this assay compared with stool examination have each
en reported to be 95% [13].
In umivariate statistical analysts, we calcuiated the relative risk
R ) of being seropositive to cryplosporidia for varipus expo-
oo SE and 95% confidence intervals (CI) for each RR were
_ ated [14]. If we were unable 1o calculate an RR because
B uncxposed persons were seropositive, the difference in pro-
B riions was tested with the Maniei-Haenszel 3! test (P <« 05)
B4]. Lincar wends in propartions were assessed by the x? 1est for
Wend (P < .05) [ 14]. Finaily. factors that were significant (F <
J5) in univariate analysis were examined with logisuc regres-
to examine their independence: odds ratios (OR) and SE

calculated [15].

v

mlts

aracteristics of periicipants Sercioge test results from

icipants were indeterminate and were excluded from
&nalysis. All 11 individuals were current farmers or ex-
5, 8 (72.7%) were dairy farmers (7 current farmers),
3 (27.3%) were not dairy farmers (1 current farmer),

04 (86.7%) were bom in Wisconsin, All were white.
median age was 52 years (range. 28-78). Of all 120
ticipants, 74 (61.7%) were curent farmers. 30 (25.0%)
ex-farmers, and 16 {13.3%) were never farmers. A 1012l
persons (67.3%) were dairy farmers (64 current farmers
¥ ax-farmers) wiile 50 (32.7%) were pot dairy farmers.
ry farmers. the average number of cattie milked was
ile the average number of acres farmed was 289.

participants. Among the 120 participants, 43 (33 8%)
seropositive for cryptosporidia. Dairy farming (RR =
5% C1, 1,1—3.2) was associated with seropositive siatus.
nder, age, education, and number of years in Wiscop-
Fere not {table 1), Thirty-ons current farmers (41.9%)
opositive, compared with 9 ex-farmers (30.0%) and 3

Y
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Fthe remaining |20 participants. 102 (83.0%) were male.
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Table 1. Reiative risks for exposure 0 pryplospondia. Marsh-
field, Wisconsin. F99. ‘
Positive Haggarive Relative risk
(n=43) (=77} (955 1)
Bex
Male 36 > 0.9 (0.5-1.7)
Female ‘ 7 1l -
Ape (ycars) .
»30 24 43 1.0 {0.6-1.%)
<50 L k o1 —
High school educAtion
Mo § Rk 1.0 (0517
Yes 34 40 -
Years in Wisconsin
=45 26 40 1.3 (08-21)
<45 17 kY _
Dawry farmet
Yag H ] 19(1.1-3.2)
Mo 12 i} —_
Binhplace '
Wistonsin ’ 4] B3 3.2 (0E-11LE)
Oiher 2 14 e
- Farming gtatus ‘ .
Current farmer 3l K| 2.2 {D.B-6.4)"
Ex-farmer. : T8 21 1.6 (Q.5-5.1)
Mever farmer K 213 —
i

NOTE. Cl. confidencs inierval.
= Comyrared with naver farmers.
Y Current farmer vs. ex-fermer vs. novef

fafmer: x° for linear trend =
3.625; Fw 057, !

|
|
never farmers (18.8%) (linear tren:ll. P = (6) Comparsd
with never farmers. current farmers ahd ex-farmers were 2.2
(95% Cl. 0.8-6.4) and 1.6 (95% C‘T 0.5-5.1) times more
likely 1o be seropositive, Tespecuvely. Among ax-farmets. the
length of time since leaving farming ged from <1 year (#
= 1) 10 >3 years {» = |7) and wad not significantly asso-
ciated with serclogic status. i :
Dairy farmers, Of the 70 dairy farmers. 3| (44.3%) were
seropositive for cryptosporidia. Persops 50 years of age had
2 90% greater risk of being seropositiye than did persons <50
years of age (RR = 1.9 95% CI, 1[1-3.3) (table 2). Dairy
farmers who reported using a canistef method of milking had
almost twice the risk of being seropositive as did farmers who
used pipeline milking (RR = 1.9; 95% Cl. 1.2-3.2). Dairy
farmers who haé.been farming =25 years. milked =50 cows,
or only fed animels inside were morg likely 1o be seropositive
than were farmers who had been farming for =25 years.
milked 250 cows. or fed animals duiside as well as inside,
respectively; however, these associftions were Dot statisti-
cally significant, In logistic regression analysis with age and
method of milking as independenjt variabies. being =50
vears of age was associated with seropositive status (OR =
3.3: 95% Cl. 1.2-9.0): the association with using 2 canister
method of milking was not statistjcally significant (OR =

7.8; 95% Cl. 1.0-8.0).

000591,
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- Table 1. Relatve risks for exposure o cryplosponidia, dairy
farmers. Marshficld. Wisconsin. 1990

crvplosporidia; this
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15 within the range (17%—35%) of serc-

prevalence estimates from other studies in the United States

[4-6]. Our estimate

of seroprevalence in Marshfield may be

at the upper limit of this range because of the large perceni-

age (58.3%) of dairy
seroprevalence amd
dairy farmers (24.0
range of estimates,

farmers in cur sample population. The
ng persons in this study who were nen
ey 15 more centrally located within this

Among dairy fammpers. the percentage who were seroposi-

tive increased with
tion was not observ
ses. First, older dai
imense, prolonged.
{(independent of fa

ce. among other persons. this associs-
d. These findings suggest two hypothe-
farmers may have had a hiswery of more
ot frequent exposure to cryptosporidia
ing practices) than was experienced by

younger dairy farmers. We are unable to adequately address
this hypothesis becguse detailed lifetime exposure hisiones
were not assessed apd the rate at which anti-crypiosporidial
antibody decays between exposures or in the absence of
reexposure is unkndwn.

Alternatively. older dairy farmers may be more likely 10

Fositive Megative Relative nsk
A =31} {n = 19) (93501

Sex

Male 27 4 Lo4G3-22)

Female 4 5 —
Age (years

230 1o 13 LO(Lr-3%)

=50 12 26 —
High school education .

No 2 2 L1 {0620y

Yey 22 30 -
Time farming

=25 vears 20 r3 b4 {0.8-2.5)

<25 years 0 185, —
Birthplace

Wistonsin . 2% is 0.8 (6.2-2.4)

Other 1 4 —
Milking metbod®

Canistey 14 7 1.9 (1.2-3.2)

Pipzline 15 29 -
Number miled

=350 19 1] b4 {0.6-2.5)

=50 iz 21 —
Feeding loanon®

Inaide onke 19 19 L4 {0.B=26)

Ingide and ouside 9 14 -

NOTE. Fammers includes current Farthers of ea-farmers (n = My CL
confidence mizrval. '
" The cells do nov add up 10 70 because of missing values.

Persons who were riot dairv farmers, Among the 50 per-
sons who were not dairy farmers. 12 (24.0%) were seroposi-
tive for ervprosporidia, Twelve (30%) of 40 persans bom in
Wisconsin were seropositive. compared with € of 10 bomn
elsewhere (P = .04). Among persons whe were not dairy
farmers. the percentage that were seropositive varied incon-

ststently with age. Three of 5 persons who reported currentiy

milking or feeding cows (e.g., on 2 hobby farm ) were seropos-
itive. while 9 (20%) of 45 who reported no such activity were
seroposiive (RR = 2.9 95% C1. 1.2-7.6). In logistic regres-
sion analvsis, neither of the independent variables, birth-
place.in Wisconsin and currently milking or feeding cows,
was significantly associaled with being seropositive.

Discenssion

In this study, the risk of being seropositive for cryptospo-

ridia was ~ 1.9 times higher for dairy farmers than for other’
persons. This finding. along with 2 soggestion of increased
risk for persons who fed or milked cows even though they
were nol dairy farmers, suppornts our hypothesis that frequemt
exposure 1 cattle is associated with increased risk of Crapro-
sporidium infection. ‘
Overll. 35% of study participanis were seropositive for.

0005922

* currently milking or]

engage in specific f
EXPOSUR [ CIYPLOS

rming practices that increase the risk of
poridia than are younger datry farmers.

Although not assogiated with age in this stwdy. one such
practice. using a carister method of milking. was associaed

with expasure in uy

ivariate analysis. Other potential high-

risk practices that Were not measured, such as the use of
group housing for vbung calves [2], may be more common

among older farmer

Inconclusive sero
ciated with intermirf
ridiz {13} If such w
underestimated the
farming sinct we ex
ttrminate result, E
farmers, and 1 of thy

.
ogic results have previously been asso
ent or Jow-level exposure to crypiospo-
ere the case in this study, we may have
risk of exposure associated with dairy
fluded the 11 pariicipants with an inde-
beht (72.7%) of these 11 were dairy
b 3 who were not dairy farmers reponed
feeding cautle,

Our study has several limitations. As is possible with all
studies that rely on ﬁlf—reponed exposure, the ability 10 e

call specific exposu
who were seroposit

s may have differed between persons
ve and those who were seronegatite.

However, we consi
stantial problem be
sures for respiratory

The resulis may
cause the original

rit unlikely that recall bias was a sub-
use the questionnaire focused on exp
rather than gastrointestinal disease.

t be generalizable to other farmers be
mple was drawn from a limited geo-

graphic area. In addijtion. the farmers in this study were n0t
entirely representative of the original, randomly seiented.
sample. Although thi original sampie and the farmers in this
study were similar by race, mean age of the original SﬂmP{’e
(in 1975) was 4] veafs compared with 51 years for farmers i
the current study {in 1990). Males made up 58% of the ongr.
nal sample compared with 8 5% of farmers in this study: how~
ever. we did not find gender to be associated with serolofic
status,
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hecause we used available daw from a 15-year cohor
-y that was intended to assess the nisk for selected respira-
L diseases among farmers. we were unable to adeguately
dltress several possible confounding factors. These faciors
Id include the presence and pumber of calves on the
, the prevalence of infection among calves. and the fre-
-fency and duration of farmer contact with calves. Though
gth of time as & farmer was measured, its effect was diffi-
{ 10 assess in this study because of its high degree of corre-
.aon with age. We were also unable 1o assess the existence
Aother non—farm-related exposures o cryptosporidia, in-
-Rding drinking water [6] and the presence in the household
sflchitdren who attend day care centers [2].
Despite these limitations, we found that dairy farmers
e at higher risk of exposure 10 cryptosporidia than were
er persons in this study. Additional work is needed to
‘&entify specific farming practices that may ejevate this nsk,
& determine the risk of secondary transmission of farm-ac-
-ired infection to family members and other ciose contacts.
2Bd 1o define the morbidity associated with such iransmis-
sbr. Identification of high-risk farming practices could lead
‘ll the development of recommendations and strategies 10
Whterrupt transmission of cryptosporidia to humans and re-
gice cryplosparidia-associated  morbidity and mortality
Anong calves and the resulting economic toll.
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