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Stool examinations of 186 Indochinese refugees and 90 immi
grants from Mexico resettled in Contra Costa County, Cali
fornia, have shown that 60 percent of refugees and 39 percent 
of immigrants are infected with one or more species of patho
genic protozoa and helminths. The mean prevalences of infec
tions among refugees and immigrants, respectively, were: 
hookworm, 25 and 2 percent; whipworm, 22 and 12 percent; 
Ascaris, 20 and 12 percent; Giardia lamblia, 11 and 11 percent; 
Strongyloides, 9 and 1 percent; and Entamoeba histolytica, 2 
and 4 percent. Clonorchis sinensis was found in 13 percent of 
refugees and dwarf tapeworm in 9 percent of immigrants. 
Rates of infection varied with age and sex.

Treatment o f these parasitic infections is important and jus
tified because: the prevalence is high; some species are highly 
pathogenic and directly transmittable; most species have long 
life spans; and safe broad-spectrum drugs are now available.

Of the various diseases and infections of Indo
chinese refugees resettled in the United States, in
fections with intestinal parasites, especially soil 
transmitted helminths, are more prevalent than 
any other condition.

This paper reports the results of a survey of the 
prevalence of intestinal parasites among Indochi
nese refugees and Mexican immigrants resettled in 
Contra Costa County, California. The treatment of 
such infections is also discussed.

Requests for reprints should be addressed to Dr. F. Arfaa, 
933 Mohr Lane, Concord, CA 94518.

Methods
Between early 1978 and the end of April 1980, 

about 3,000 Indochinese refugees entered and re
settled in Contra Costa County, California. Stool 
samples of 186 refugees referred by health author
ities or physicians to the county’s Public Health 
Laboratory were examined for intestinal parasites.

In addition, stool samples of 90 immigrants 
from Mexico who entered and resettled in the 
county during the same period were examined in 
the same laboratory and the results used for com
parison of the rates of parasitic infections between 
two groups.

Three stool specimens were collected from each 
person over a period of five to seven days. Stools
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Table 1. Rate of Helminthiasis by Age and Sex Among Indochinese Refugees 
Resettled in Contra Costa County, California (1978-1980)

Age Percentage of Prevalence
Groups Number
(years) Examined Roundworm Whipworm Hookworm Strongyloides Clonorchis

M F T M F T M F T M F T M F T M F T
0-4 18 14 32 19 31 24 13 31 21 6 0 3 6 8 7 0 15 7
5-9 10 12 22 22 33 29 33 0 14 22 50 38 0 17 10 22 8 14

10-14 10 6 16 22 50 33 33 66 47 22 33 27 17 0 7 22 0 13
15-19 13 13 26 31 15 23 8 15 12 31 15 23 0 15 8 8 15 12
20-39 40 25 65 16 5 12 29 14 24 34 19 29 16 5 12 16 19 17
40 & 
over

13 12 25 9 20 14 27 20 24 45 20 33 18 0 10 27 0 14

Total 104 82 186 19 21 20 24 20 22 28 21 25 10 8 9 15 12 13

M =m ale  F=fem ale T= to ta l

Table 2. Rate of Infection with One or More Species of Helminths or Pathogenic Protozoa 
Among Indochinese Refugees Resettled in Contra Costa County, California (1978-1980)

Prevalence (%)
Helminth Protozoa

Age Number
Group
(years)

Examined Single
Species

Two
Species

Three
Species

Four
Species

Giardia
lamblia

Entamoeba
histolytica All Types*

0-4 32 21 17 3 0 28 3 55
5-9 22 20 14 14 5 19 0 62

10-14 16 33 27 13 0 13 7 80
15-19 26 27 8 8 0 12 4 50
20-39 65 32 17 7 2 17 2 64
40 & 
over

25 19 5 10 10 0 0 42

Total 186 26 15 8 2 16 2 60

*Parasite species included are: roundw orm , w hipw orm , hookworm, Strongyloides, C lonorchis sinensis, 
Giardia lamblia, and Entamoeba histolytica

were passed into clean containers. Using the 
wooden sticks provided, a portion of stool the size 
of a cherry was placed into an empty bottle and the 
same amount into a bottle containing polyvinyl al
cohol (PVA). The samples were transferred to the 
laboratory and were examined between one and 
three days after collection.

In most cases, fecal specimens were collected 
from all members of a family. Unpreserved sam
ples were routinely examined by standard zinc flo
tation and formalin-ether concentration methods. 
Specimens preserved in PVA were used to prepare 
trichrome stains, as recommended by Brooke and 
Goldman.1
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Table 3. Rate of Infection with One or More Species of Helminths or 
Pathogenic Protozoa Among Immigrants from Mexico Resettled 

in Contra Costa County, California (1978-1980)

Prevalence (%)
Age Number

Group Examined One or More Giardia Entamoeba
(years) Species of Helminth lamblia histolytica All Types*

0-4 18 11 11 0 28
5-9 21 52 19 10 62

10-14 11 27 0 9 36
15-19 6 50 17 17 66
20-39 26 19 12 0 27
40 & 
over

8 25 0 0 25

Total 90 29 11 4 39

*Parasite species included are: roundworm , w hipw orm , hookworm,
Strongyloides, dw arf tapeworm , Giardia lamblia, and Entamoeba his
tolytica

Slides prepared by various methods were exam
ined microscopically for parasite eggs and or
ganisms.

Results
Among the Indochinese refugees, the overall 

rate of infection with one or more species of para
sites was 60 percent, with a rate of 80 percent in 
the age group of 10 to 14 years (Table 1). The 
highest percentages of infection with roundworm 
(Ascaris lumbricoides) and whipworm (Trichuris 
trichiura) were in the age group of 10 to 14 years, 
while for hookworm and Strongyloides stercoralis 
the highest infection rate was in the age group of 5 
to 9 years. Multiple infections with these hel
minths, Clonorchis sinensis, protozoa (Giardia 
lamblia), and Entamoeba histolytica were com
mon (Table 2).

The rates of infection with various helminthia
ses were lower among the .90 Mexican immigrants 
than among the Indochinese refugees. Again, rates 
of infection varied with age and sex, with higher 
rates among the lower age groups (Table 3). Only 1 
percent were infected with Strongyloides, but 24 
percent of the children in the age group of 5 to 9 
years had dwarf tapeworm (Hymenolepis nana).
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Among the Mexican immigrants, Ascaris was 
found in 12 percent of the population, whipworm 
in 12 percent, hookworm in 2 percent, and dwarf 
tapeworm in 9 percent. Five percent of immigrants 
were infected with two or more species of hel
minths. Rates of infections with G lamblia and E 
histolytica were 11 percent and 4 percent, respec
tively.

Discussion and Conclusion
The potential public health impact of the influx 

of hundreds of thousands of refugees from South
east Asia into the United States has been a subject 
of controversy among public health authorities, 
sponsoring agencies, and the public over the last 
two years.

According to the 1980 World Refugee Survey ,2 
the estimated number of Indochinese refugees re
settled in the United States by 1979 was 220,000 
and is expected to increase to more than 400,000 
by the end of 1980. The number of Indochinese 
refugees resettled between October 1, 1979, and 
January 1, 1980, is 119,158, of which about 3,000 
are living in Contra Costa County, California.2

In addition to diseases infecting refugees in 
their countries of origin, unsanitary conditions of 
camps where they may spend a long time before
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coming to this country contribute to their ill 
health. According to the present data, as well as 
other reports,3 5 at least 60 percent of Indochinese 
refugees are infected with one or more intestinal 
parasites. The incidence of infections with hook
worm (50 to 72 percent in some areas) is higher 
than that with other helminths or with protozoa.

Of the parasites infecting the Indochinese refu
gees, S stercoralis and G lamblia are particularly 
important, considering their pathogenicity and the 
percentage of people infected. It should be noted 
that the observed rate of infection with Strongy- 
loides (9 percent) would have been higher if more 
specific methods of examination had been used.5

In this study, the rates of parasitic infections 
found in immigrants from Mexico were lower than 
those reported by other investigators.6 The find
ings of the present study are similar to those of 
Lindes7 in that most members of a family were 
infected with the same species of parasite.

Treatment of the Indochinese refugees and 
Mexican immigrants infected with intestinal para
sites is justified and recommended, considering 
the following facts:

1. More than 50 percent of the Indochinese 
refugees and almost 50 percent of the Mexican im
migrants are infected with intestinal parasites, a 
rate much higher than in the general population of 
the United States.

2. Parasite infections usually involve more than 
one species. Some species, such as S stercoralis, 
G lamblia, and E histolytica, are highly pathogenic 
and directly transmittable. With Strongyloides, 
there are the additional factors of complications 
due to the infection and the possibility of autoin
fection.

3. Most helminths have long life spans. Thus, 
to achieve cure through self-elimination of infect
ing organisms can require several years of living in 
helminth-free communities.

4. It was observed during this study that the 
work load of the diagnostic laboratory was in
creased because many patients had been referred 
two or three times.

5. Highly effective and safe broad-spectrum 
drugs are now available for the treatment of most 
soil transmitted helminth infections, and reinfec
tion of treated people is unlikely with the change 
to a more hygienic environment.

The drug of choice for treatment of helminthia
sis should be safe and effective against most spe
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cies. Results of trials in countries in which soil 
transmitted helminths are prevalent show that 
several new anthelminthics are effective against 
most intestinal helminths, but only a few against 
whipworm. These trials have shown that meben
dazole (Vermox) is very effective and safe in the 
treatment of infections with Ascaris, Trichuris, 
Strongyloides, Trichostrongylus, and hookworm.8 
Except for Trichostrongylus infections, adminis
tration of a standard dose of mebendazole will re
sult in the cure of most cases. Best results have 
been achieved by giving mebendazole tablets in 
doses of 100 mg twice daily (morning and evening) 
for three consecutive days.

Treatment of giardiasis and amebiasis is more 
difficult and warrants greater justification and 
caution. Amebiasis in particular presents consid
erable diagnostic problems. As Krogstad and col
leagues have stated: “ Even after the diagnosis is 
established, substantial uncertainty about the best 
treatment remains. The most reasonable approach 
at present is treatment selected for the patient’s 
particular form of disease, and careful follow-up 
observation, including evaluation of the patient’s 
close contacts.” 9
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