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Fascioliasis is endemic inJamaica. This study uses survey and livestock pro- 
duction data to assess the animal health, veterinary public health, and economic 
impact of the disease. 

Introduction 

Fasciola hepatica, the etiologic agent of fascio- 
liasis in the Caribbean region, occurs through- 
out the major islands of the Greater Antilles 
and in foci on two islands (Martinique and 
Saint Lucia) of the Lesser Antilles. 

According to a study conducted by the Pan 
American Health Organization (I), fasciolia- 
sis is recognized as causing prodigious losses 
to the food animal industries of Cuba, the Do- 
minican Republic, Haiti, and Jamaica. The 
extent of these losses may be partially quanti- 
fied by examining the prevalence of bovine 
liver condemnations, an indicator of morbidi- 
ty produced by liver-fluke infestation. In this 
regard, Dobsinsky (2) found liver condemna- 
tion rates ranging from 10.7 to 32.9 per cent 
in Cuba in 1968; Barnish et al. (3) found rates 
ranging from 9.8 to 23 per cent on Saint Lucia 
in 1978; and Gentilini et al. (4) found 60 per 

‘Also appearing in Spanish in the B&tin de la Oficina 
Sanitaria Panamericana. The work reported here is part of 
the Animal Health and Veterinarv Public Health Project 
UAM-3300) of the. Governmen; of Jamaica, the can 
American Health Organization, and the United Nations 
Development Program. 

2Lecturer in Parasitology, Department of Zoology, 
University of the West Indies, Kingston 7, Jamaica. 

3Regional Adviser in Veterinary Public Health, Pan 
American Health Organization. 

$Director of Veterinary Services, Veterinary Division, 
Ministry of Agriculture, Hope Gardens, Kingston 7, 
Jamaica. 

cent of the livers were condemned at one Hai- 
tian abattoir in 1964. Also, Frame et al. (5, S) 
have cited a liver condemnation rate on Puer- 
to Rico of 3.18 per cent. The economic conse- 
quences of these animal protein losses have 
been investigated on Puerto Rico, where the 
direct monetary loss in carcass retail value due 
to offal condemnation rose from US$24,400 in 
1948-1949 (7) to US$2,270,000 in 1976 (s). 

Human fascioliasis also has a long history of 
occurrence in the Caribbean region (s), but 
has been considered of minor public health 
significance. Recently, however, findings from 
Cuba and Puerto Rico have indicated that 
clinical cases are more common than was sus- 
pected, and that an even larger number of 
asymptomatic human infections remain un- 
recognized (9, 10). 

Bovine hepatic distomiasis has been recog- 
nized on Jamaica since the early part of this 
century (11, 12). Preliminary studies on the 
epidemiology of the disease have identified 
the intermediate host as Lymnaea ( = Fossaria) 

cuber&s (13) and have demonstrated the oc- 
currence of the infection in Jamaican sheep 
(14) and goats (1.5). 

Because of the potential economic and 
public health significance of fascioliasis for 
Jamaica, the study reported here was under- 
taken by the University of the West Indies, 
the Government of Jamaica (Veterinary Divi- 
sion), and the Pan American Health Organi- 
zation. That study sought to quantify epi- 
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demiologic variables relating to the occurrence 
and morbidity of fascioliasis, and to estimate 
the current economic losses attributable to 
persistence of the disease. 

Materials and Methods 

The national prevalence of ruminant fascio- 
liasis on Jamaica was assessed by analyzing 
fecal specimens obtained from cattle, sheep, 
and goats from November 1979 to April 1980. 
Specimens were collected from all parts of the 
island except from Cockpit Country in the 
west and the Blue and John Crow mountain 
ranges in the east, due to the inaccessibility of 
these areas. 

With regard to cattle and goats, 48 animals 
of each kind were sampled in each of Jamai- 
ca’s 13 parishes. Each parish was divided into 
quadrants of equal area, and a total of 12 
specimens were collected from a minimum of 
four different farm units in each area. 

Sheep were sampled in the six parishes 
where sheep-raising was a significant activity. 
The sample size was adjusted in each area 
covered to include approximately 10 per cent 
of the whole flock. 

Equal numbers of samples were collected 
from cattle in the age ranges of 3-9, 10-15, 
16-21, and 22-27 months, and from sheep and 
goats in the age ranges of 9-15, 16-21, 22-27, 
and 28-30 months. 

The specimens were collected by the Veteri- 
nary Division of the Ministry of Agriculture 
through its national network of parish veteri- 
narians and animal health assistants. A pro- 
forma history was completed for each animal, 
and a 4-5g rectal fecal specimen was collected 
and submitted to the Central Veterinary 
Laboratories in Kingston within 24 hours for 
fecal analysis. These specimens were air- 
freighted from the western parishes. 

All the specimens analyzed (see Table 1) 
were examined within 36 hours of collection 
using a modified double flotation technique 
(‘IS). The detection of a single F. hepatica egg 
after zinc sulfate flotation was considered in- 
dicative of infection. 

Results and Discussion 

Epidemiologic Study 

The relative size of the sampled ruminant 
populations is shown in Table 1. Goats and 
cattle that had received anthelminthic treat- 
ment less than six weeks before specimen col- 
lection were excluded from the study. The 
total proportions excluded, 16.7 and 12.4 per 
cent, respectively, were homogeneously dis- 
tributed and did not generate geographic or 
age bias in the sample. Data from all the 
sampled sheep were included in the study be- 

Table 1. The numbers of cattle, goats, and sheep included in the survey; 
the estimated size of the respective national herds; and the percentage 

of each national herd included in the survey. 

Livestock 
type 

Cattle 
Goats 
Sheep 

Fecal specimens 

NO. NO. 
collected analyzed 

624 sob 
5a7a 514b 

268 268 

Estimated we of Percentage of 
national herd nattonal herd 

(in thousands) sampled 

358.9C 0.14% 
368.6c 0.14% 

2.N 12.2% 

aIncomplete data for Hanover Parish. 
bspecimens from cattle and goats receiving antihelminthics less than six weeks before the 

specimen collection were excluded from the study. 

cPAH0 extrapolation based on Ministry of Agriculture census data for 1958-1968. 
dEstimate made during the survey. 
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cause the majority of the sheep had recently 
received anthelminthics, making exclusion 
impractical. 

The geographic distribution of sampling 
sites with infected goats and cattle is shown in 
Figure 1. Infected herds were identified in 
four different types of ecologic zones: the irri- 
gated alluvial plains of central Clarendon and 
southern St. Catherine parishes; the rainy 
lowland plateaus; the high-rainfall (200 cm 
per annum) coastal areas of St. Thomas and 
Portland parishes; and the marshlands 
(morass) of St. Elizabeth and Westmoreland 
parishes. These zones are characterized by the 
existence of persistent or frequently replen- 
ished aquatic habitats. 

Infected sheep were confined to coastal 
areas in the parish of Portland. The relative 
rarity of fascioliasis in this species may reflect 
widespread anthelminthic use, but it could 
also be a consequence of the species’ present 
geographic distribution. That is, Jamaica’s 
sheep population declined from 6,200 animals 
in 1967 (17) to 2,200 in 1981, and most flocks 
are now confined to arid, well-drained areas. 
In all, 83 per cent of the sheep population is 
currently situated outside the endemic zones 
shown in Figure 1, perhaps reflecting inten- 
tional exclusion of flocks from areas associated 
with acute ovine fascioliasis. 

Figure 2 shows the prevalence of fascioliasis 

in goats and cattle by parish, as indicated by 
the analysis of fecal specimens, and compares 
these prevalences to data on bovine liver con- 
demnation. In this regard, it should be noted 
that meat inspectors do not ordinarily con- 
demn the entire liver of an infected animal, 
but instead excise the visibly affected portion. 

Accordingly, offal condemnations are recorded 
as the total weight condemned in a particular 
parish each month, providing no direct indica- 
tion of the number of slaughtered animals in- 
fected. For our purposes, figures providing a 
basis for inter-parish comparison were derived 
by dividing the total weight (in kg) of the in- 
fected condemned liver by the number of cat- 
tle slaughtered; this yielded a rough composite 
measure of the intensity of infection. 

Nationally, the prevalence of bovine fascio- 
liasis indicated by the coprologic survey was 
22.2 per cent. Moreover, parish-by-parish 
comparison of these results and the offal con- 
demnation data indicate a correlated geo- 
graphic distribution, with the disease appear- 
ing most prevalent in the eastern and far- 
western parishes. 

The parish distribution of fascioliasis in 
goats, as indicated by the survey, somewhat 
resembled that of fascioliasis in cattle; na- 
tionally, the observed prevalence of infesta- 
tion among goats was 17.2 per cent. Records 
of goat offal condemnations were not ade- 

Figure 1. The parishes of Jamaica, showing the location of unsurveyed areas 
and the portions of each parish found to harbor endemic fascioliasis. 
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Figure 2. Data from the study survey and reference 22 indicating the 
occurrence of F. he@zticu infection in the parishes of Jamaica. The top and 
bottom charts (A and C) show the percentages of goat and cattle coprologic 
survey specimens yielding positive results. The middle chart (B) shows the 

average amount of beef liver condemned (in kg) per slaughtered animal. 

4 % OF FECAL SPECIMENS 
FROM CATTLE FOUND TO 
CONTAIN F. HEPATlCA EGGS 

KG OF BEEF LIVER CONDEMNED 
PER HEAD SLAUGHTERED 

C % OF FECAL SPECIMENS 
FROM GOATS FOUND TO 
CONTAIN F. HEPATICA EGGS 

r 
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quate to provide a basis for comparison with 
these data. 

Infected sheep were only observed in one 
parish, the indicated national prevalence of 
fascioliasis in sheep being a mere 0.72 per 
cent. This result probably reflects the virtual 
exclusion of sheep from fluke-endemic areas 
and the extensive use of anthelminthics by 
local sheep-raisers. 

The data for cattle in Figure 2 show that the 
method of fecal analysis used failed to detect 
infections in some areas proved positive by 
slaughter inspection. That is presumably be- 
cause the zinc sulfate technique, while appro- 

priate for mass-surveys under conditions 
where technological services are limited, sacri- 
fices sensitivity for convenience and yields 
results that tend to underestimate the preva- 
lence of low-grade infections. 

The influence of climatic conditions (rain- 
fall and altitude) were assessed by examining 
the distribution of farm units with “endemic” 
fascioliasis-an “endemic” farm being de- 
fined as one where the infection was detected 
in at least one member of a cattle or goat herd. 
As Figure 3 shows, farms in all of Jamaica’s 
rainfall zones (areas receiving between 100 
and 500 cm of rain per year) were found to 

Figure 3. Relationships between rainfall and farm elevation in Jamaica and the 
prevalence of fascioliasis among goats and cattle. The number of farms 

surveyed in each case is shown in parentheses. 

100 156 206 25 

RAINFALL (CM/YEAR) RAINFALL (CM/YEAR) 

50 ‘1 Cd) 

I I 
500 900 

ALTITUDE (METERS) ALTITUDE (METERS) 
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harbor the infection. However, the prevalence 
of endemic farms was highest in places that re- 
ceived over 250 cm of rain per year. No infec- 
tions were detected in cattle herds kept at alti- 
tudes above 750 meters or in goat herds kept 
above 600 meters. Moreover, the percentage 
of farms with infected goats and cattle was in- 
versely associated with altitude, being highest 
below 150 meters, 

A rough assessment of the interaction be- 
tween rainfall and altitude was made with the 
data shown in Table 2. Predictably, the per- 
centage of “endemic” cattle and goat farms 
was found to be highest in places situated 
below 300 meters that received over 200 cm of 
rain a year. This percentage declined as alti- 
tude increased; and finally, at altitudes above 
600 meters only one of the 44 cattle and goat 
herds surveyed was found to be infested. 

The positive correlation between the occur- 
rence of fascioliasis and rainfall is readily ex- 
plained, because the parasite’s semi-aquatic 
intermediate host snail populations maintain 
themselves most efficiently in areas with per- 
sistent aquatic habitats. The negative correla- 
tion between fascioliasis and altitude, leading 
eventually to exclusion of F. hepatica at high 
altitudes, is harder to explain. Average tem- 
peratures do tend to be lower at higher alti- 
tudes. For example, data provided by Jamai- 
ca’s Meteorological Service indicate that the 
St. Catherine plains (altitude below 30 me- 

ters) experience temperatures ranging from 
10.1 to 35.6%) the average annual minimum 
and maximum temperatures being 15.3 and 
31.9’C. Considerably higher, at a place 
named Cinchona in St. Andrew Parish (alti- 
tude 1,500 meters), the temperatures range 
from 8.3 to 27.2%, the average annual mini- 
mum and maximum being 11.7 and 23.0%. 
Despite such lower temperatures, however, 
even the Cinchona ranges equal or exceed 
those of southern parts of the U.S., where a F. 
hepatica cycle sustained by Fossaria cubensis is 
endemic. It thus appears unlikely that low 
temperatures exclude F. cubensis from elevated 
areas of Jamaica, although the indigenous 
snail strain could conceivably be differentially 
adapted to the higher temperatures found at 
low elevations. 

Another possibility is that Jamaica’s up- 
lands fail to provide enough persistent aquatic 
habitats for the host snail. This seems likely, 
since the island’s limestone hills are both steep 
and permeable, thereby tending to prevent 
formation of such habitats and to encourage 
runoff. Paradoxically, the uplands’ high an- 
nual rainfall areas, characterized by young 
fast-flowing streams, seem especially unlikely 
to provide suitable habitats for the host snail. 
It thus appears, within the Jamaican context, 
that the rainfall level alone is a poor indicator 
of fluke endemicity. 

The seasonality of fascioliasis in Jamaica 

Table 2. Percentages of farms raising cattle and goats with fascioliasis 
under varying conditions of altitude and rainfall. 

Altmdea 

Farms with cattle Farms with goats 

Annual rai fall 
a 

Annual rainfall Annual rainfall Annual rainfall 
s 200 cm > 200 cm szoo cm > 200 cm 

Farms % with Farms % with Farms % with FarInS % 
surveyed fascioliasls surveyed fascmliasls surveyed fascmliasis surveyed fsscioliasis 

< 300 meters 
300-600 meters 

> 600 meters 

90 32.2 57 52.6 75 18.7 67 44.8 

45 13.3 55 20.0 38 5.3 31 22.6 

12 a.3 16 0 10 0 6 0 

aFarm altitudes were estimated from a map made by the Directorate of Overseas Surveys Ordinance 

Survey Office, United Kingdom, 1976 (DOS 410, Series E 721, 1:50,000, 1976) 
bFarm rainfall levels were determined on the basis of rainfall data supplied by the Government Meteoro- 

logical Service of Jamaica. 
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Figure 4. The number of cattle slaughtered in Jamaica (shaded bars) and the 
amount (in kg) of bovine liver condemned, 1978-1979, by month. 

C*TTLE 
SLAUGHTERED 
(in THOUSANDS) 

was investigated using monthly bovine liver 
condemnation data for the years 1978-1979 
(Figure 4). The weight of the condemned offal 
did not vary significantly throughout the year. 
This finding, consistent with a pattern of 
chronic bovine fascioliasis, gives no indication 
of either the incidence or seasonality of infec- 
tion . 

The Economic Impact 

Direct Losses 

Mortality. No deaths due to intra-hepatic 
migration of F. hepatica in cattle have been de- 
scribed in Jamaica, although anecdotal reports 
indicate that the liver dysfunction associated 
with chronic infection may be an accessory fac- 
tor in some deaths. Acute fascioliasis, in which 
liver function is compromised by massive 
simultaneous infection, has been observed in 
both sheep and goats (13, 18). In fact, an en- 
tire herd of goats in one high-rainfall area suc- 
cumbed in a single season, effectively dissuad- 
ing local farmers from keeping small ru- 
minants. 

Offal condemnations and morbidity. The aver- 
age number of mature flukes found in the bile 
ducts of cows from one St. Andrew abattoir 
was 51 f 13 per cow (n= 15), plus an un- 
determined number of migrating juveniles. 
This intensity of infection compares with 24 
f 7 per cow (n = 49) found among dairy cattle 
in Australia’s Macalister irrigation area 
(19,l, and 67 (n = 900) found among cattle in 
Belfast, Northern Ireland (20). Mature infec- 
tions were associated with fibrosis and calcifi- 
cation of major bile ducts, and with parenchy- 
mal fibrosis. 

As the latter chain of events demonstrates, 
acute small ruminant fascioliasis involves two 
kinds of loss: damage to the stock and its po- 

Table 3 shows the total losses due to rec- 
orded bovine liver condemnations on Jamaica 
during the period 1978-1980, losses that ap- 
pear due almost entirely to fluke-induced le- 
sions. These losses are expressed in terms of 
the weight of liver trimmed off and discarded. 
In all, the average annual retail value of the 
liver lost is estimated at J$257,000 (US$l = 
Js1.78). 

During the same three-year period, regis- 
tered abattoirs slaughtered an average of 

tential progeny, and future exclusion of small 26,000 goats per annum. Curried goat meat is 

ruminants from high-risk pastures. This latter 
component is especially important on small 
islands where pasturage is limited; but neither 
loss component has been adequately quanti- 
fied on Jamaica. 
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Table 3. An assessment of the worth of beef liver condemned as a result of fascioliasis in 
Jamaica. This assessment is based on 1978-1980 cattle slaughter statistics (22, 22) and upon 

the assumption that 22.2 per cent of the slaughtered cattle were infected. 

1978 

Year 

1979 1980 
Three-year 

average 

No. of cattle slaughtered 59,308 59,995 63,995 61,099 
Weight of liver condemned (in kg) 32,147 33,037 30,399 31,861 

Estimated value CJ91.78 = US$l) J$259,000 J16266,OOO J16245,OOO 516257,000 
Estimated loss infected per head 51619.7 51620.0 5917.2 Jtl9.0 

the traditional fare at Jamaican social gather- 
ings, the animals being purchased on the hoof 
and slaughtered and butchered at the site. An 
estimated 80 per cent of all goats slaughtered 
are dispatched in this manner, the total num- 
ber of goats slaughtered annually on the island 
thus being on the order of 130,000 head. In 
1980, 1,400 kg of liver were “trimmed” from 
the 29,600 goat carcasses that were officially 
inspected. Approximately 50 per cent of this 
trimming was due to F. hepatica lesions; and 
so, if one extrapolates these data to cover the 
estimated annual slaughter population of 
130,000 goats, it would appear that roughly 
3,250 kg of goat liver with a retail value of 
some J$29,000 was rendered unfit for con- 
sumption each year. 

In contrast, sheep-liver losses were relative- 
ly slight. Registered abattoirs slaughtered an 
average of 1,230 sheep per year in 1978-1980. 
The tourist industry, which is almost entirely 
supplied through regulated dealers, currently 
provides the major market for mutton. This 
fact, together with the very small size of the 
sheep population, lends veracity to this esti- 
mate. Extrapolating from this figure, the na- 
tionwide cost of sheep offal condemnations ap- 
pears trivial, amounting to something on the 
order of J$280. 

If the current practice of “trimming” were 
replaced with whole-organ condemnation, this 
would substantially increase the cost of the 
disease. For instance, if one assumes an aver- 
age liver weight of 5.0 kg per head for cattle 
and 1.5 kg per head for goats (23, 24), then 
the cost of condemning the livers of infected 

cattle (22.2 per cent of the national herd) 
would amount to some J$546,000 per year, 
while the cost of condemning the livers of in- 
fected goats (17.2 per cent of the herd) would 
amount to some J$303,000 per year. 

Milk production. Before considering the ef- 
fects of fascioliasis on milk production, it is 
necessary to clarify the contribution of local 
dairy production to the Jamaican dairy indus- 
try. National dairy-product consumption is 
estimated at 160 million liters of Fresh Milk 
Equivalent (FME) per year, of which 75 per 
cent is imported (25, 26). Butter and cheese 
are not manufactured by local commercial 
establishments, but are processed and repack- 
aged locally. Imported milk solids are the 
major component of locally produced ice 
cream, flavored milk, malted milk, and asep- 
tic (UHT)” milk. 

Both total and per capita milk consumption 
increased during the period 1960- 1974, con- 
densed milk retaining its dominance of the 
local market (Table 4A). Estimates of domes- 
tic fresh milk production (Table 4B) indicate 
some slight improvement during that period, 
although the accuracy of these data has been 
questioned; for example, 1967 production has 
been variously estimated at 42.29 million 
liters (30), 33.12 million liters (281, and 17.51 
million liters (25,). 

There appear to be four major outlets for 
domestic fresh milk. As indicated in Table 4B, 
in 1981 some 9 per cent was retained on the 
farm for feeding calves and general purposes; 

5UHT = Ultra-high-temperature. 
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Table 4A. Domestic milk consumption in Jamaica, in millions of 
liters of Fresh Milk Equivalent. 

Milk category 
Per capita 

Liquid Condensed skiDzed W Total consumptmn 
whole consumotion (in liters) 

1960a 24.7 31.2 27.3 0.9 84.1 51.9 
1967c 35.0 52.1 21.1 7.0 115.3 60.7 
lw& d 46.6 61.4 22.0 23.7 153.7 101.7 

a&urce~t Department of Statistics (27) and Atsu (28). 
kwrce: Food and Agriculture Organization (25). 
cSource: Division of Economic Statistics (29). 
dEstimated data. 

Table 4B. Domestic milk production in Jamaica, in millions of liters. 

Milk distribution 

Farm Calf 
web feedb 

Conden- 
saw 

Raw 
milkd 

Total 
productm 

1960 1.5 
1974 2.0 
198ld 1.8 

1.9 13.2 17.0 4.4 38.0a 
2.4 3.2 21.9 19.3 48.d’ 
2.2 2.0 16.6 22.1 44.7 

aSources: Department of Statistics (27) and Atsu (28). 
burce. Food and Agriculture Organization (25). 
cSource: Division of Economic Statistics (29). 
dEstimated data. 

roughly 40 per cent was pasteurized and pack- 
aged by “processors” for the commercial liq- 
uid milk market; an inaccurately known but 
significant proportion was sold through irreg- 
ular channels as raw milk; and a steadily de- 
creasing proportion was supplied to the con- 
densary. 

This distribution pattern is associated with 
a multi-tiered pricing system in which grade 
“A” milk sells to the processors at 5160.83 per 
liter, grade “B” sells to the condensary at 
580.58 per liter, and raw milk sells at prices 
that tend to exceed those of grade “A” with- 
out attendant processing costs. It is thus ap- 
parent that over 80 per cent of the local milk 
sold attracts a minimum farm-gate price of 
J$O.83 per liter. 

Chronic fascioliasis is known to reduce the 
quality and amount of milk produced by in- 

fected dairy animals (31, 32). In general, the 
positive effect of anthelminthic treatment on 
national milk production can be shown by the 
relationship 

Mt=Y,. N . P, . Pi . Pt 

where M, = the improvement in national yield 
due to anthelminthic treatment (in liters); 
Y, = the milk yield per lactating cow per an- 
num (in liters); N = the number of animals in 
the national dairy herd; P, = the proportion 
of the herd lactating at one time; Pi = the pro- 
portion of the herd with fascioliasis; and 
P, = the proportional increase in the average 
infected animal’s milk yield due to treatment. 

Two estimates of Y, are used. One of 
these, 1,775 liters per cow per annum, ap- 
proximates the present average yield. The 
other, 2,420 liters per cow per annum, is the 
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Ministry of Agriculture’s projected yield for 
“improved” herds and represents the antici- 
pated output of cattle in an upgraded national 
dairy herd. 

As of 1976, N was estimated at 36,000 
head, of which approximately 80 per cent 
were Jamaica Hope cattle of all grades and the 
remainder were mainly Holsteins. The Minis- 
try of Agriculture estimates that 70 per cent of 
the national herd is lactating at any one time, 
making P, equal to 0.7. 

For these calculations, Pi (the proportion of 
the dairy herd with fascioliasis) is considered 
equal to 22.2 per cent (the percentage of all 
cattle infested). However, this figure may 

underestimate the prevalence of fascioliasis in 
dairy cattle, since the major dairy producers 
are located in the infested alluvial plains of 
south-central and southeastern Jamaica, and 
60 per cent of the dairy farms use flood irriga- 
tion to improve the pasture. 

P, (the percentage improvement of milk 
yield that results from treatment) is estimated 
at 8 per cent. This estimate is based on a 
report by Ross (31) that found a “low-grade” 
infection with approximately 100 flukes re- 
duced a cow’s milk yield by 8 per cent, while 
“heavy” infections could reduce her produc- 
tion by over 20 per cent. 

As Table 5 indicates, if these various figures 

Table 5. Projected increases in the milk yields of infected dairy cattle 
following anthelminthic intervention. 

Value of total actual and projected 
Milk yields: production, in J$ millions: 

Per cow Total (in At grade At grade 
(in liters millions of A prices B prices 
per year) liters per year) 

At current mtionnl herd’s #m- 
ducti+ level: 

Pre-treatment 1,775 liters 44.70 m. liters 37.10 25.93 
Post-treatment 1,806 liters 45.52 m. liters 37.78 26.40 
Projected benefit 0.82 m. liters 0.68 0.47 

At an ‘b$wooed” natmal herd’s 
projected productivity level: 

Pretreatment 2,420 liters 60.98 m. liters 50.61 35.37 
Post-treatment 2,463 liters 62.07 m. liters 51.52 36.00 
Projected benefit 1.09 m. liters 0.91 0.63 

Table 6. Average annual meat production in Jamaica 
during the period 1978-1980. 

Slaughter weight 

Type of No. slaughtered 
livestock per year 

Cattle 59,779 
Goatsa 26,083 
Goatsb 130,000 

Sheep 1,234 

Lwe weight 
(million kg) 

11.66 
0.33 
1.63 

0.02 

Dressed weight 
(million kg) 

9.72 
0.27 
1.36 

0.02 

Source: Data Bank and Evaluation Division (.?I). 
aGoat slaughter at regulated abattoirs. 
bEstimated goat slaughter (80 per cent outside of regulated abattoirs). 
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are entered into the above formula, the results 
suggest that successful anthelminthic treat- 
ment of the herd could improve dairy output 
by somewhere between 0.82 a.nd 1.09 million 
liters per year, an amount of milk valued at 
between J$470,000 and J$910,000. 

Meat @~duction. Infection intensities of less 
than 50 flukes per head may temporarily re- 
duce weight gains in beef cattle up to 8 per 
cent and suppress their feed conversion eff- 
ciency by up to 11 per cent (33, 34). Together, 
these effects produce a significant reduction in 
dressed carcass weight at slaughter age. Table 
6 shows Jamaica’s mean annual meat produc- 
tion statistics for cattle, goats, and sheep over 
the period 1978-1980 (21). Using those fig- 
ures, even a 1 per cent reduction in the mean 
carcass weight of these animals would result in 
an economic cost to the industry on the order 
of J$825,000. 

Indirect Losses 

Treatment costs. Table 7 shows the propor- 
tion of farms with sheeps, goats, and cattle 
using anthelminthics active against F. hepaticu. 
The proportion is directly related to herd size, 
with higher percentages of large herds receiv- 
ing treatment. Table 8 extrapolates from these 
data to estimate national fasciolicide expendi- 
ture in the cattle industry at 516560,700 per 
year. This represents a mean expenditure of 
about Js62.00 per head, with relatively larger 
average expenditures per head being made by 
farmers with large herds. These treatment 
costs do not include the cost of labor needed to 
administer the anthelminthics, the cost of buy- 
ing and transporting the drugs, and opportu- 
nity costs. 6 

Existing estimates of amounts spent on vet- 
erinary services for Jamaican cattle are con- 

6Where financing has to be used to maintain the status 
quo (e.g., ensuring herd health) it is not available for ex- 
pansion or development. The cost of treatment therefore 
has two components: the actual monetary cost and the 
loss of an exactly equivalent amount from the capital 
funds available for development. The latter is referred to 
as “ opportunity cost.” 

fined to dairy animals. In 1969 Atsu (28) cal- 
culated that the average cost of artificial in- 
semination, medicines, and services came to 
J$6.40 per dairy cow, representing 3.3 per 
cent of total production costs. More recently, 
the Ministry of Agriculture has estimated that 
this cost had risen to 51649.00 in 1982, which 
still represented about the same share (3.8 per 
cent) of production costs. 

Regarding the cost of goat treatment, it 
should be noted that goat ownership is ubiqui- 
tous in both rural and urban Jamaica, the 
typical stock consisting of two breeding does 
with progeny. On farms varying in size from 1 
to 200 hectares the mean goat density is only 
2.76 head per farm unit (17). Herds of more 
than 10 animals are unusual, and probably 
less than 10 herds have over 100 head. This 
relative independence of goat herd size and 
farm area stands in marked contrast to the 
situation regarding cattle, in which 54 per 
cent of the national cattle population is found 
on 0.2 per cent of the farms (see Table 8). 

For present purposes, it is therefore as- 
sumed that all goats a.re maintained in herds 
of less than 10 animals and (as the data in 
Table 7 suggest) that the flukicide oxyclosa- 
nide is administered to 0.6 per cent. On this 
basis, the current national cost of anthelmin- 
thics administered in a four-dose regimen ap- 
propriate for treating acute caprine fascioliasis 
can be estimated as being on the order of 
J$l1,600. 

As indicated in Table 8, it appears reason- 
able to estimate the current overall cost of 
treating sheep for fascioliasis at about J$l,300. 
However, there is some evidence that rafoxa- 
nide, the most popular drug used, is selected 
primarily because of its activity against the bot 
fly Oestms ovis (35). 

Current and Projected Losses 

Table 9 summarizes the estimated losses 
due to fascioliasis. As shown, the total mone- 
tary cost of the disease is estimated as being 
approximately 5$2,400,000. It should be 
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Table 7. Percentages of cattle, goats, and sheep receiving anthelminthics active against F. hefiahmz 

in Jamaica, and the average cost of the various drugs administered, 1979-1980. 

Type of 
livestock 

Cattle 

Goats 

Sheep 

Herd SIX 

l-10 animals 
1 I-50 animals 
> 50 animals 

Cost dose: per 

l-10 animals 
1 l-50 animals 

> 50 animals 
Cost dose: per 

l-10 animals 
1 l-50 animals 

> 50 animals 
Cost per dose: 

No of % of national herd receiving the following drugs 
farms 

surveyed Oxyclosamdea Albendazoleb Rafoxamde= Any flukicide 
% % % % 

162 0.6 0 0 0.6 
80 5.0 0 1.5 6.5 
20 10.0 5.0 15.0 

5165.69 5166.47 J$: .89 

161 0.6 0 0 0.6 
46 0 2.2 4.3 6.5 

8 12.5 12.5 25.0 
JSO.91 5161.62 Jao0.3 1 

18 0 0 0 0 
18 5.6 0 22.2 27.8 
9 J8:.91 11.1 .J$:.31 11.1 

.J$1.62 

a3 per cent oxyclosanide, 1.5 per cent levamisole (Nilzan; Imperial Chemical Industries, Ltd.). 
b2.5-10 per cent albendazole (Vaibazen; Smithkline Animal Health, Ltd.). 
T.3 per cent rafoxanide (Ranide; Merck, Sharp, and Dohme, Ltd.). 

Table 8. Current expenditures (at 1980 prices) on fasciolicides for treating 
cattle and sheep in Jamaica. 

Herd size 
(No. of animals) Total cost 

O-10 1 l-50 

Cattle expenses: 
No. of farms >0.4 hectares 
Mean no. of cattle per farm 
Anthelminthic cost for 3 doses 
per treated animal per year 
(in J$ thousands): 

oxyclosmde 
albendarole 
rafoxanide 
total 

Cost per head (in JS) 

Sheep expenses: 
No. of farms 
Mean no. of sheep per farm 
Anthelminthic cost for 4 doses 
per treated animal per year 
(in JS thousands): 

oxyclosanide 
albendazole 
rafomnide 
total 

Cost per head (in J$) 

134,620 700 295 
0.80 29.8 514.3 

14.2 22.9 328.5 
0 0 193.1 
0 2.0 0 
14.2 24.9 521.6 560.7 
0.21 1.86 5.37 

83 23 9 
2.65 24.0 160.1 

0.1 0 
0 1.0 
0.2 0 
0.3 1.0 1.3 
0.48 0.72 

.Source: Department of Statistics, Agricultural Census Unit (17). 
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Table 9. Summary of estimated economic losses due 
to fascioliasis in Jamaica (1980 prices). 

Cost (in JS) 

ChPXlt Projected 
cost cos 

Direct losses: 
Edible offal condemnation 286,300 849,000 
Suboptimal milk production 680,000 910,000 
Suboptimal meat production 825,000 825,000 

Indirect losses: 
Cost of anthelminthics 573,600 573,600 

Total losses 2,364,900 3,157,600 

noted, however, that projected improvements 
in dairy industry productivity and stricter 
controls on meat inspection procedures could 
increase the projected loss to J$3,200,000. 
These estimates assume no concomitant in- 
crease in the national herd or in meat produc- 
tion, nor do they include the potentially major 
costs due to mortality, reduced carcass quali- 
ty, and the need for animal health care ser- 
vices. Moreover, even though this study has 
assigned no special value to foreign exchange, 
it is true that a substantial proportion of the 
estimated losses involve foreign exchange 
drains-because foreign exchange must be 
used to purchase anthelminthics and cattle 
feed, and to import substitutes for local meat 
and dairy products. 

Public Health Considerations 

There have been no recorded cases of 
human fascioliasis in Jamaica, although zoo- 
notic infection of man is known to occur in 
Cuba, the Dominican Republic, and Puerto 
Rico. The prevalence of human fascioliasis in 
the northern ‘Caribbean and the morbidity it 
produces have not been adequately quan- 
tified, although there is some evidence that 
records of overt disease underestimate the 
prevalence of subclinical infections. For exam- 
ple, a single Cuban clinic observed 27 clinical- 
ly apparent cases in the course of a three-year 

study during the period 1973-1976 (9), while a 
recent survey of 184 asymptomatic subjects 
from an endemic region of Puerto Rico re- 
vealed that 7.1 per cent had Fusciola hepaticu 
eggs in their stools (10). Thus, even though 
the Cuban data constitute the most complete 
recent record of human fascioliasis in the 
Caribbean region, those data do not suggest 
anything, like the 7.1 per cent prevalence of 
asymptomatic cases found in the Puerto Rican 
study. 

It has been suggested that zoonotic infection 
of man is genuinely absent from Jamaica, and 
that its differential distribution within the 
Caribbean region is a function of local dietary 
patterns that may themselves reflect the differ- 
ent ethnic origins of the island’s population 
(36). That does not suggest grounds for com- 
placency, however, since changes in irrigation 
techniques, particularly for salad vegetables, 
could result in the occurrence of the human 
disease in Jamaica, with its attendant social 
and economic costs. 

Conclusions 

The study reported here has shown that 
fascioliasis is endemic in Jamaica below 500 
meters and exists at prevalences and levels of 
intensity that reduce livestock productivity. 
The monetary cost of this constraint, which is 
proportional to the size and efficiency of the 
livestock industry, has been estimated for ex- 
isting livestock production and population 
levels. Improvements in productivity and in- 
creases in the national herd will therefore 
cause an increase in the absolute monetary 
losses produced by this disease. The impor- 
tance of this point can be brought out by con- 
sidering two proposed developments in the 
Jamaican livestock industry. 

First, it has been proposed that the national 
herd of Jamaica Hope dairy cattle be in- 
creased. A similar expansion of the Puerto 
Rican cattle industry from 1948-1976 was 
paralleled by an increase in the prevalence of 
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fascioliasis, which rose from 7.5 to 3 1.7 per 
cent (5, 6); and the disease is now approaching 
hyperendemic proportions (10, 37). Direct 
monetary losses due to bovine liver condemna- 
tions increased tenfold over the same period 
(5, 7). Expansion of the Jamaican dairy herd 
could have similar undesirable sequelae. 

Second, it has also been proposed that a 
sheep-rearing industry be reestablished with 
Barbados Black-Belly or St. Elizabeth flocks. 
It must be recognized, however, that the detri- 
mental effects of acute fascioliasis on sheep in- 
dustries are much more severe than the effects 
of chronic fascioliasis on cattle production 
(38). The current trivial losses due to sheep 
fascioliasis on Jamaica reflect the insignificant 
size of the Jamaican sheep population, but in- 
cautious expansion of sheep husbandry could 
rapidly result in that industry becoming the 

major single source of fascioliasis-induced 
losses. 

In order to avoid such increased losses, 
development of the livestock industry should 
be paralleled by development of a locally ap- 
propriate fascioliasis control strategy. Current 
animal health practices, based on salvage and 
remedial treatment, are inefficient and expen- 
sive, and make no contribution to controlling 
the incidence of infection. Furthermore, stra- 
tegic control is generally more cost-effective 
than sporadic treatment, since it confines 
treatment to the periods and localities at great- 
est risk and uses animal management tech- 
niques to reduce the incidence of infection. 
This approach is particularly applicable to 
developing countries because it minimizes ex- 
penditures on anthelminthics and hence helps 
to conserve scarce foreign exchange. 

ACKNOWLEDGMENTS 

We would like to thank the staff of the Agriculture for generously allowing access to 
Ministry of Agriculture’s Veterinary Division their comprehensive statistical records on the 
for their invaluable support during the per- Jamaican livestock industry. In addition, 
formance of the survey described here. We are candid discussions with private-sector dairy 
also indebted to the Economic Planning Unit processors, in particular United Dairy 
(Farm Management Section), the Data Bank Farmers Ltd. and Cremo Ltd., greatly facili- 
and Evaluation Unit, and the Research and tated the study. 
Development Department of the Ministry of 

SUMMARY 

This study attempts to quantify the animal 
health, veterinary public health, and economic im- 
pact of fascioliasis in Jamaica. A coprologic survey 
conducted for this purpose in late 1979 and early 
1980 revealed an overall fascioliasis prevalence of at 
least 22.2 per cent (n = 520) in cattle and 17.2 per 
cent (n = 514) in goats. In general, the prevalence 
of the disease was found to be directly correlated 
with rainfall and inversely correlated with altitude. 
Four ecological zones of endemicity were identified 
and related to the epidemiology of the intermediate 
host, Fossaria cubensis. 

The economic cost of the disease was estimated 

from production statistics and a questionnaire 
survey. Losses were categorized as being either 
direct (due mainly to liver condemnation and sub- 
optimal dairy or beef production) or indirect (due 
mainly to treatment costs). The estimate did not in- 
clude the less quantifiable costs associated with 
mortality, provision of veterinary services, and lost 
opportunities for development. The total economic 
cost of fascioliasis in Jamaica, as indicated by the 
above data, appears to be on the order of Jf2.4 
million (JSl.78 = US$l.OO); and if anticipated im- 
provements in Jamaica’s livestock industry are 
allowed for, this total rises to 513.2 million. It is 
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noteworthy that a significant share of this cost 
would be in scarce foreign exchange spent on drugs 
and on imported substitutes for local meat and 
dairy products. 

It should also be recalled that fascioliasis is a zoo- 
nosis producing significant numbers of human 
cases in the Greater Antilles, and that inappropri- 
ate changes in vegetable cultivation practices could 
cause it to become a significant human health prob- 
lem in Jamaica. 

Finally, there is a very real danger that proposed 

increases in Jamaica’s cattle and sheep herds could 
enormously increase the prevalence of the disease, 
as has happened elsewhere. It is therefore recom- 
mended that development of the country’s live- 
stock industry be paralleled by development of 
an appropriate fascioliasis control strategy. Such 
a planned approach to fascioliasis control, which 
tends to be relatively cost-effective, confines treat- 
ment to the periods and localities at greatest risk 
and uses animal management techniques to reduce 
the incidence of infection. 
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SMALLPOX ERADICATION SURVEILLANCE 

In conformity with the 1980 recommendations of the Thirty-third World 
Health Assembly for post-eradication surveillance of smallpox, the World 
Health Organization is continuing to coordinate and participate in the in- 
vestigation of suspected smallpox cases throughout the world. 

Between January 1979 and July 1983, 143 reports of suspected smallpox 
cases were received from 58 countries. These rumors were investigated by 
national health authorities or joint national/WHO teams and, when re- 
quired, specimens were tested by a WHO collaborating center for labora- 
tory confirmation of the diagnosis. Results of the investigation of 142 re- 
ports (one is still under investigation) showed that none of the cases in- 
volved were smallpox. Most of them were actually misdiagnosed cases of 
other diseases such as chickenpox or measles. These results further aug- 
ment confidence in the absence of smallpox worldwide. 

Source: World Health Organization, Weekly Epidemzological Record 58(29):226, 1983. 


