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INTRODUCTION 

One of the major achievements in the 
recent socioeconomic development of the 
Southeast Asian countries has been the 
construction of dams for production of 
electricity, for irrigation of downstream 
areas to increase production of rice and 
other agricultural products and for fish in 
the man-made lake. These great engineering 
schemes have yielded many benefits, parti
cularly to the riparian countries of the 
Lower Mekong Basin. 

However, the construction of the dams in 
other places such as the Aswan Dam in 
Egypt, has introduced certain disadvantages, 
including the spread. of schistosomiasis in the 
irrigation areas of the Nile river. So far 
there have been few reports from the Lower 
Mekong Basin concerning the adverse effects 
on medical problems to the local people 
following the construction of dams on 
tributaries of the Mekong river. However, 
according to recent investigations on the 
patterns . of endemicity of the diseases 
following the construction of the Ubolratana 
Dam in Khon Kaen Province, Northeast 
Thailand, there was increased prevalence of 
many local endemic diseases in certain 
popUlation groups in the area including 
hookworm and other intestinal parasitic 
infections, liver fluke infections, leptospirosis, 
scrub typhus, angiostrongyliasis, eosinophilic 

This project was supported in part by a research 
grant No. L-71-01 from SEAMEO-TROPMED 
Project. 

meningitis and malaria (Harinasuta et aI., 
1970), and also nutritional disorders (Mi
gasena, 1972). Many of these infections 
unfortunately are chronic and progressive, 
affecting the indigenous as well as the newly 
settled people in the areas. These sub
sequently will impair the health of the popu
lation resulting in impediment of the national 
economy and thus represent a major obstacle 
in the socioeconomic development of the 
country in general. 

The construction of Ubolratana Dam in 
Khon Kaen Province, Northeast Thailand 
resulted in the formation of a huge lake. 
There followed the migration of numerous 
settlers to the lake periphery most of whom 
turned to fishing instead of farming which 
had been their traditional occupation. These 
people have changed their way of living, 
occupation and food sources. Such major 
changes give rise to enquiries on many 
medical problems including :

1. Whether or not there would be any 
alteration in the prevalence and patterns of 
transmission of the tropical endemic and 
parasitic diseases in relation to the drastic 
changes of environment, food and other 
habits of the people. 

2. Whether the health and nutritional 
status of those people would be affected? 

3. To what extent was the lake water being 
polluted by the new lakeside settlers and the 
significance of this pollution to the people 
living in the vicinity and beyond the dam? 
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Since no data were available at present, 

information regarding the health status of the 

lakeside dwellers was necessary not only to 

the study area but also could be applicable to 

others areas under Socioeconomic Develop

ment Scherre of the Lower Mekong Basin. 

For this project, a cross section study for 

base-line data was employed. The investiga

tions were limited to a particular group of the 

people who live permanently in fishing 

villages on the lake shore. All of them earn . 

their living by fishing; only a Jew also grow 

rice and other crops. 


The study was made during early rainy 

season, May-July 1972, when the facilities 

and transportation were available. 


MATERIALS AND METHODS 
GULF OF THAILAND 

Description of the area and population 

Ubolratana Dam was built during 1964
1966 at Nam Pong District of Khon Kaen Map I-Map of Thailand, showing Mekong River, 

Nam Pong Lake and Ubolratana DamProvince*, Northeast Thailand. It was in Khon Kaen Province, Northeast of 
constructed on Nam Pong river, a tributary Thailand. 

of the Mekong River, situated about 450 
kilometers by road from Bangkok (Map 1). on the land on the shore of the lake and 
The dam resulted in the formation of a large earned their living as fishermen in permanent 
fresh-water lake called Nam Pong Lake with fishing villages. Some new settlers from 
a water capacity of about 2,000 million cubic elsewhere also established themsleves here 
meters, a surface area of 400 square kilome and · there around the lake in temporary 
ters and an average depth of about 16 meters. fishing camps which finally became per

manent villages. The latter group of settlersThe lake itself is surrounded by a moun
often caused pollution of the water in the . tainous range on its northern and western 
lake.

sides and some hilly highlands on the other 
sides. There are many narrow plain-like The number of the lakeside dwellers is at 
water-side areas where about 1000 families present more or less stabilized since the 
have settled in villages of different sizes. Government does not permit any more new 
Most of these villagers originally resided settlers in the areas. 
somewhere in the area before it was flooded 
by the reservoir. They had moved away Samples were collected from the inhabitants 
during the construction Of the dam; when of 3 villages at different locations on the 

periphery of the lake, namely Village No.1,the lake was formed they returned and settled 
Ban Kao-Ka (population of 568), Village No. 

>I< Details of Khon Kaen Province was described 
previously (Harinasuta et at., 1970). 2, Ban Kud Can (population of 297) and 
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Village No.3 Ban NoenPow Dang (popula
tion of 304). 

Mapping and census 

Mapping of the houses and population 
census were conducted in the 3 villages. The 

11:- name, age, sex and number of persons in each 
house were recorded. Regular visits were 
made by the research team for surveillance 
and to note population movements. 

Medical and environmental sanitation records 
and physical examinations 

The medical history of each individual, 
especially concerning mild and severe illnesses, 
the state of environmental sanitation and 
notes on food preferences were recorded on a 
survey card before any physical examination 
was performed. 

Stool examinations 

Two direct faecal smears utilizing ap
proximately 2 mg each as well as Stoll 
counts (if necessary), were employed in the 
examination of each specimen. All parasitic 
cysts and eggs were recorded on the survey 
cards. The intensity of hookworm infections 
was determined by Stoll count (number of 
eggs per gram of faeces). 

Haemoglobin and serum protein determina
tions 

Venous blood samples were taken from 
those volunteered. Haemoglobin and hae
matocrit values were determined by the 
cyanmethaemoglobin and microhaematocrit 
methods respectively; total serum protein, 
albumin and globulin fractions analyses were 
estimaed by the Biuret method. This work 
was limited since there were difficulties in 
obtaining venous blood samples from the 
villagers. 
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Blood examination for malaria 

Thick and thin blood films were collected, 
stained with Giemsa and examined for 
malarial parasites. 

Survey of intermediate hosts of parasitic 
infections 

Snails in the lake were examined for 
cercariae of Opisthorchis viverrini (Bithynia 
snails) and infective larvae of Angiostrongylus 
cantonesis (Pila snails). Surveys of fish were" 
also made in order to find metacercariae of 
O. viverrini ,and the 3rd stage larvae of 
Gnathostoma spinigerum. 

RESULTS 

Health status of the people 

Of a total population of 1169 persons in 
the 3 villages under study, 1088 (93.1 %) were 
examined for health status and parasitic 
infections. 

There were 84,49 and 52 houses in Village 
No.1, 2 and 3 respectively. The number of 
persons in a house varied from 2 to 15, with 
an average of 6. Of the whole population 
59.9 %were children aged 0-14 years. The 
ratio of males to females was 1 :1.01. Age
group and sex distribution according to the 
standard vital statistics are shown in Fig. 1 
and Table 1. 

Population 

Fig. 1-Diagram of age and sex distributions of 
the people living in the 3 villages 
situated on periphery of Nam Pong Lake 
(in 1972), according to the standard 
vital statistics. 
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Table 1 


Distribution by age-group and sex of the people living in 3 villages situated on the shores of 

Nam Pong Lake (in 1972), according to the standard vital statistics. 


Age-group Males Females Total 

0-4 109 (9.3 %) 114 (9.7%) 223 (19.0%) 
5-9 103 (8.8%) 109 (9.3%) 212 (18.1 %) 

10-14 77 (6.5%) 83 (7.1 %) 160 (13.6%) 
15-19 ' 55 (4.7%) 51 (4.3%) 106 (9.0%) 
20-24 35 (2.9%) 49 (4.1 %) 84 (7.1 %) 
25-29 38 (3.2%) 29 (2.4%) 67 (5.7%) 
30-34 38 (3.2%) 38 (3.2%) 76 (6.5%) 
35-39 29 (2.4%) 38 (3.2%) 67 (5.7%) 
40-44 27 (2.3%) 19 (1.6 %) 46 (3.9%) 
45-49 21 (1.7%) 14 (1.1 %) 35 (2.9%) 
50-54 12 (1.0%) 17 (1.4%) 29 (2.4%) 
55-59 16 (1.3 %) 9 (0.7%) 25 (2.1 %) 
60+ 19 (1.6 %) 20 (1.7 %) 39 (3.3 %) 

Total 579 (49.5%) 590 (50.4%) 1169 (100%) 

Table 2 

Distribution by age-group and sex of the people examined in 3 villages situated on the shores of 
Nam Pong Lake (in 1972). 

Status Age-group Males Females Total 

Pre-school age Below 7 148(13.6%) 157(14.4 %) 305 (28.0%) 
School age 7-12 105 (9.6%) 106 (9.7%) 211 (19.3 %) 
Teen-age 13-20 80 (7.3 %) 80 (7.3 %) 160 (14.7%) 
Young adult 21-30 61 (5.6%) 76 (6.9%) 137 (12.5 %) 
Adult 31-40 49 (4.5%) 66 (6.0%) 115 (10.5%) 
Middle age 41-50 45 (4.1 %) 33 (3.0%) 78 (7.1 %) 
Old age 51 + 44 (4.010) 38 (3.4 %) 82 (7.5%) 

Total 532(48.8%) 556(51.1 %) 1088 (100%) 

The villagers were grouped according to Environmental sanitation 
their status in the rural community, i.e. House: Most of the houses in the villages 
children at pre-school age and school age, in general were built 2-3 meters above the 
teen-agers, young adults, adults, middle ground in order to use the space underneath 
aged and older persons. The age-group and for keeping cattle, poultry and pigs (Fig. 2). 
sex distribution of these people is summarized Houses with thatched roofs and wooden 
as in Table 2. walls and floors 'were usually found in 
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contamination of the lake water by excrement 
was possible. Some children, however, 
defecated directly into the water in the lake. 

Water for drinking and domestic use: The 
water used for such purposes was obtained 
from sub-soil water in the small pools dug 
near the edge of the lake. 

Dietary patterns 

Villagers ate three times a day (breakfast, 
lunch and dinner). A meal consisted of a 
large amount of glutinous rice, raw or under
cooked fish, fermented fish ("pIa ra") dried 
chillies and some vegetables. Only on festive 
occasions, e.g. weddings or New Year 
celebrations, were other special kinds of food 
and meat consumed. 

A common dish called "koi pia" was 
prepared from fresh , raw small fish together 
with condiments including chilli, garlic and 
onion, vinegar or lemon, fermented fish 
sauce and roasted rice and eaten with vegeta
bles. It was regarded as a favourite dish 
among the villagers. The various kinds of 
food normally eaten by the villagers are 
shown in Table 3. 

Snails (Pila sp.) were rather rare in the diet 
since not many edible snails were found 

Table 3 

Major food items consumed by the people in Village No.2 (obtained from questionaires 
to 257 adults). 

~ > 

Fig. 2-Typical thatched-roof houses usually found 
in clusters in villages. 

clusters, with roads cutting across. The 
villages were located almost at the edge of 
the lake at the highest water level. 

General habits : Since all of the villagers 
had previously been farmers they spent 
their lives in a simple and easy way. They 
were still poor, less educated, with unhygienic 
conditions, no amenities, walking bare-foot, 
contented with their mode of life etc. It was 
observed that many of them had transistor 
radios for listening to local music and official 
programs . 

Basic sanitation : Only one house had a 
latrine in the 3 villages. For practical pur
poses most of the people defecated on the 
ground in the bush near the villages, thus 
favouring soil pollution. In the rainy season, 

Food items 

Rice, glutinous 
Rice, white 
Fish, raw or under-cooked 
Fish, raw as "koi-pla" 
Fish, fermented as "pIa ra" 
Fish, cooked 
Shrimp, raw 
Pork and beef (on occasions only) 
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Persons eating 
Number 

.. 

% 

257 100 
0 0 

250 97.3 
193 75.1 
221 86.0 

45 17.5 
214 83.3 
154 59.9 
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around the lake periphery. Ducks and chic
kens were reared in many houses, but they 
were only for sale (including their eggs) and 
were hardly eaten as normal and regular food. 

Occupations 

The people in the fishing villages and 
fishing camps earned their living by catching 
fish from Nam Pong Lake and sell these in 
the Fish Market situated on the eastern side 
of the lake (Fig. 3). In 1971 about 10 

Fig. 3-Fish market located on the eastern side of 
the Lake. 

million tons of fish were taken from this 
lake. The fish of larger size were transported 
and sold in various towns in Northeast 
Thailand, while the smaller ones (3-6 inches 
in length) were eviscerated and fermented 
with salt and rice to make fermented fish 
("pla-ra"), a common food for Northeast 
people. This femented fish was distributed 
to all provinces of the Northeast, sometimes 
even to other parts of Thailand. 

The fishing was mainly work for the men. 
Some children after school hours helped their 
fathers to catch small fish in the shallow 
waters along the edge of the lake. However, 
they have no experience in fishing and 
according to the laws and regulations, the 
use of heavy equipment to catch fish is 
prohibited. Therefore, small easily capsized 
boats, fishing rods and nylon gill-nets were 
used for catching fish in the lake. It was 
observed that accidental deaths from drown
ing were not uncommonly reported every 
year. 

TROP. MED. PUB. HLTH. 

The women usually performed house work 

and helped in cultivating rice and few cash

crops on small plots of land near their houses. 


The normal, active life of this group of 

people seemed to start earlier than in other 

rural areas. The teen-aged persons, after 

finishing their elementary schooling, began 

their fishing careers as assistants to the 

elders. Therefore, the income per family in 

these villages might be expected to be higher 

than that of the rice farmers. However, this 


~...-' 
was not always true since there were "middle 

men" in the Fish Market who were in a 

position to create an environment of perpetual 

poverty for the fishermen. 


Medical record and physical examinations 

The health situation of the people in these 

villages was obtained by asking medical 

histories of members of the families (Fig. 4). 

It .was found that gastrointestinal distur

bances were the major complaints, including 

abdominal pain, flatulence dyspepsia, indi

gestion, and constipation or diarrhoea. 


Fig.4-Recording medical histories froth women 

folk. 


Others complaints included difficulty in 

micturition in some adults and the presence of 

worms in the faeces of many children. Histo

ries of jaundice were very rare. 


Mild respiratory infections such as coryza, 

bronchitis were commonly found among the 

villagers under investigation. 


Vol. 4 No. 3 September 1973 426 

I 



~ .,.. 

~ 
Y> Table 4 

Showing the prevalence by age-group of intestinal helminthic and protozoal infections in 1088 persons in 3 villages on the shores ~ 	 gtS-	 of Nam Pong Lake, Khon Kaen Province, Northeast Thailand. Sl8 0i Helminth Protozoa 8 '" 
\0 Age-group No. exam. Z -
Y> 
-..I 	

O.V. H.w. S.S. T.t. T.sp. In.f. H.p. A.1. B.c. G.I. T.h. ~ 
0 

.. ~ 
Below 7 305 7 47 7 1 1 10 31 5 

( 2.3%) (15.4%) (2.3%) (0.3%) (0.3%)' (3.3%) (10.2%) (1.6%) 
7-12 211 74 76 17 3 1 8 25 23 4 

(35.1 %) (36.0%) (8.1 %) (1.4%) (0.5%) (3.8%) (11.8%) (10.9~.,) (1.9%) ! 
13-20 160 66 66 6 1 1 6 	 23 10 3 ~.(41.3%) (41.3%) (3.8%) (0.6%) (0.6%) (3;8%) (l4.4%) (6.3%) (1.9%) 	 ..,

c:21-30 137 73 53 5 1 1 9 4 	 19 7 2 '" (53.3%) (38.7%) (3.6%) (0.7%) (0.7%) (6.6%) (2.9%) (0.7%) .,(13.9%) (5.1 %) (1.5%) Z 
31-40 115 53 36 6 	 2 1 8 1 5 3 

(46.1 %) (31.3%) (5.2%) (1.7%) (0.9%) (7.0%) (0.9%) (4.3%) (2.6%) ~ 
41-50 .78 34 23 2 1 1 1 9 2 1 i!:i 

(5
(43.6%) (29.5%) (2.6%) (1.3%) (1.3%) (1.3%) (11.5%) (2.6%) (1.3%) z 

50+ 82 30 31 2 2 3 6 3 2 Cl 
(36.6%) (38.7%) (2.4%) (2.4%) (3.7%) (7.3%) (3.7%) (2.4%) 	 ." 

> 
~ 

Total 1,088 337 332 45 3 9 16 34 2 94 78 15 
~. 

a
(31.0%) (30.5%) (4.1 %) (0.3%) (0.8%) (1.5%) (3.1 %) (0.2%) (8.6%) (7.2%) (1.4~.,) 	 0· 

Sl 
'" Percentage in parentheses. '" ~ 

O.V. Opisthorchis. viverrini. H.w. Hookworm. 	 S.s. = Strongyloides stercora/is. '" '" 
T.t. Trichuris trichiura. T.sp. Taenia spp. 	 In.f. = Intestinal fluke. 
H.p. Heterophyes spp, A.1. Ascaris lumbricoides. B.c. = E. coli. 

GJ Giardia lamblia. T.h. = Trichomonas hominis; 
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Physical examinations revealed a high found to be rather low. Details of the 
incidence of skin diseases particularly scabies, results are shown in Table 4. 
eczema and fungus infections. Angular 

Of the protozoal infections, E. histoiytica
stomatitis especially in children, and gingivitis 

was not detected in any case; infection with 
were also commonly seen. A few individuals 

G. iambia was 7.2 % and T. hominis 1.4 %.
had slight hepatomegaly but no jaundice was 
observed. Opisthorchiasis: On analysing the pre

valence of Opisthorchiasis viverrini in the 
villagers, it was found that the infections .Intestinal parasitic infections 
increased with age, with a very low rate 

Faecal examinations were done on 1,088 (2.3 %) in persons of the age-group 0-6 years, 
people (93.1 % of the total population); then increasing rapidly in the age-groups 7-12 
52.2% and 16.9% were infected with helmin (school age, 35.1 %), 13-20 (teen-age, 41.3) 
thic and protozoal infections respectively. and 21-30 (young adult, 53.3 %). Prevalence 
Of the common helminthic infections, opis remained at high levels in the remaining age
thorchiasis and hookworm infections were groups (46.1 %, 43.6 % and 36.6 % respective
found to be moderately high (31.0 % and ly). More males suffered from opisthorchia
30.5 % respectively). Other infections were sis than females as shown in Table 5. 

Table 5 


Prevalence by age-group and sex of opisthorchiasis and hookworm infections in 532 persons in 

3 villages on Nam Pong Lake, Northeast Thailand. 


Males Females 

Age-group No. positive No. positive 
No. exam. No. exam. 

O.v. H.w. O.v. H.w. 
__• _______0 

Below 7 148 3 22 157 4 25 
( 2.0%) (14.9%) ( 2.5%) (15.9%) 

7-12 105 41 39 106 33 37 
(39.0%) (37.1%) (31.1 %) (34.9%) 

13-20 80 38 29 80 28 37 
(47.5%) (36.3 %) (35.0%) (46.3 %) 

21-30 61 35 20 76 38 33 
(57.4 %) (32.8 %) (50.0%) (43.4 %) 

31-40 49 21 12 66 32 24 
(42.9%) (24.5%) (48.5 %) (36.4 %) 

41-50 45 22 11 33 12 12 
(48.9%) (24.4 %) (36.4 %) (36.4 %) 

51 + 44 19 9 38 11 22 
(43.2 %) (20.5 %) (28.9%) (57.9%) 

Total 532 179 142 556 158 190 
(33.6%) (26.7%) (28.4 %) (34.2 %) 

o.v. 
H.w. 

= 
= 

Opisthorchis viverrini. 
Hookworm. 

Percentage in parentheses. 
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Hookworm infection : Infection rates were Haemoglobin levels 
not too low even in ages below 7 years 
(15.4 %). Beyond this, the infection rates 
increased rapidly. A moderate prevalence 
ranging from 29.5 % to 41.3 % was found in 
all other age-groups. More females had 
hookworm infections than males (Table 5 
and Fig. 3). 

However, most of hookworm cases (94.7 %) 
represented mild infections as judged by egg 
counts of less than 5,000 per gm faeces 
(Table 6). 

Haemoglobin determinations were per
formed on 261 persons. It was found that 
12.2 % of cases with opisthorchiasis, 18,7% 
with hookworm infections and 17.9 % without 
these two infections had haemoglobin levels 
below 12 gm %and were considered by local 
standards to be anaemic. These results are 
shown in Table 7. 

Total serum proteins and fractions 

These were determined on 345 cases (34.5 % 

Table 6 


Intensity of hookworm infection in 247 cases amongst the lakeside settlers as examined 

by Stoll count. 

Intensity 
Males 

Positive 

Females Total 

Mild 
(less than 5,000 EPG) 

Moderate 
(5,000-19,999 EPG) 

Severe 
(More than 20,000 EPG) 

106 
(42.9%) 

8 
( 3.2%) 

0 

128 
(51.8 %) 

5 
( 2.0%) 

0 

234 
(94.7%) 

13 
( 5.3 %) 

0 

EPG = Eggs per gram of faeces. 

Table 7 

Haemoglobin levels in lakeside settlers with or without opisthorchiasis and hookworm infections. 

Hb. 12 gm% Hb. Less than 
Infections No. exam. 

or more 12gm% 

Opisthorchiasis 98 86 12 
(87.8%) (12.2%) 

Hookworm infection 96 78 18 
(81.3 %) (18.7%) 

Others 67 55 12 
(82.1 %) (17.9%) 

261 219 42
Total 

(83.9%) (16.1 %) 

Percentage in parentheses. 
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Table 8 


Totalserum proteins, albumin, globulin levels in the lakeside settlers with or without opisthorchiasis ~ cand/or hookworm infections. :il 
Total serum proteins Albumin Globulin ~ 

Infections No. exam. 6.5-7.5gm% 7.6gm%or less than 6.5 3.5-5.5gm% 5.6gm%or lessthan3.5 1.7-3.0gm~~ more than ~ 
(norma\)* more (high) gm % (low) (norma\) more (high) gm % (low) (normal) 3.0 gm % (high) ~ 

!-' 

Opis thorchiasis 153 53 89 11 141 3 9 41 112 .."


(34.6%) (58.2%) (7.2%) (92.2%) (1.9%) (5.9%) (26.8%) (73.2%) 

Hookworm 111 46 59 6 105 1 5 29 82 ~ 


(41.4 %) (53.2%) (5.4 %) (94.6%) (0.9%) (4.5%) (26.l %) (73.9%) ~ 
Others 81 47 22 12 67 2 12 41 40 
 ~ (58.0%) (27.2%) (14.8 %) (82.7%) (2.5%) (14.8%) (50.6%) (49.4 %) 

~ 
!"

Total 345 146 170 29 313 6 26 . 111 234 

(42.3%) (49.3%) (8.4%) (90.7%) (1.7%) (7.5%) (32.2%) . (67.8%) ::e 


~ * ICNND values.8: 
.I>
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Table 9 


Occurrence of metacercariae of O. viverrini in fish caught from Nam Pong Lake, 


Ubolratana Dam, Khon Kaen Province, Northeast Thailand, in 1972. 


No. positive for metacercariae 
At Village No. No. fish exam. 

of O. viverrini 

1 367 2 

2 314 1 

3 126 o 


Fish market 1074 30 


Total 1881 33 (1.7 %) 

of all people under study). Considering 
that the normal level of total serum proteins 
ranged from 6.5 to 7.5 gm %, high values 
were found in 49.3 % of the people. On 
analysis of the serum proteins in relation to 
opisthorchiasis and hookworm infections, it 
was found that there were more cases with 
these two infections having high total serum 
protein values (58.2 % and 53.2 %) and hy
per globulinaemia, than without infections 
(27.2 %). The results are shown in Table 8. 
The high serum globulins encountered 
render interpretation of total serum protein 
values and also the albumin-globulin ratios 
difficult. 

No clinical evidence of protein malnutrition 
was observed during the course of the survey. 

Malaria 

No malarial parasites were found from ' 
264 persons examined. 

Survey of intermediate hosts of some parasitic 
infections 

Out of 1881 fish examined, 33 (1.7%) were 
positive for metacercariae of Opisthorchis 
viverrini, each fish harbouring only a few 

Vol. 4 No.3 September 1973 

metacercariae. No larvae of Gnathostoma 
spinigerum were detected. The results are 
shown in Table 9. 

120 Pila snails were examined for Angio
strongylus larvae and 2324 Bithynia snails 
were examined for cercariae of Opisthorchis 
but the results were negative. 

DISCUSSION 

The results of this investigation reflected 
the health status of settlers living on the 
periphery of a man-made lake. Their way of 
life had changed from farmers to fishermen; 
their income was expected to be increased and 
their diet possibly would contain more pro
tein from the fish. However, it was found 
that these settlers kept to old customs and 
habits including promiscuous defaecation, 
consumption of raw or under-cooked 
fish. 

It is speculated that if these habits are 
retained, many health problems including an 
increased incidence of parasitic infections 
can be expected. 

According to the medical records the main 
complaint was gastrointestinal disorders, 
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which coincided with the finding of a mo
derate prevalence of intestinal parasitic 
infections (52.2 % suffered from helminthic 
infections and 16.9 % from protozoal infec
tions). Opisthorchiasis and hookworm in
fection were the outstanding helminthiasis 
(31.0 % and 30.5 % respectively). With 
regard to the former, although it existed in a 
moderate degree in the people and a very low 
percentage offish infected with metacercariae 
was found in the lake (1.7%), opisthorchiasis 
is considered as a significant disease in this 
area and an increase in incidence is antici
pated in future for the following reasons. 

(1) The sanitation was poor or non
existent. There was only one latrine among 
185 houses in the 3 villages. Defaecation was 
promiscuous in the vicinity and in the rainy 
seasons there was a possibility for pollution 
of the lake water by matter containing 
Opisthorchis eggs. (2) In this area, on the 
edge of the lake there were Bithy'nia snails, 
known to be the first intermediate host of 
opisthorchiasis. In the lake itself there 
occurred many cyprinoid fishes the second 
intermediate hosts which harbour infective 
metacercariae of Opisthorchis. Therefore, 
the life cycle of Opisthorchiasis viverrini 
could easily be completed in this area with 
the presence of these intermediate hosts, thus 
constituting reservoirs of opisthorchiasis. 
(3) People persist in the habit of consuming 
raw fish, thus continuing the transmission of 
the disease. It is difficult to eliminate this 
habit of eating raw fish from the communities 
in Northeast Thailand. 

Therefore, the incidence of Opisthorchis 
infection is expected to increase in this group 
of people. Moreover, since the fish from 
this lake have been distributed throughout 
the Northeast, opisthorchiasis could be 
expected to spread into other areas where the 
eating of raw fish is commonly practiced. 
Opisthorchiasis may be considered as a 

potential threat to the public health in many 
areas of Northeast Thailand. 

As for the hookworm infections, 18.7% 
of all cases had haemoglobin levels of less 
than 12 gm % (which is considered to re
present anaemia), but 17.9 % of negative 
cases also showed low haemoglobin levels. 
These results suggest that anaemia may 
not be significant in relation to hookworm 
disease in this group of people. Moreover, 
it was found that most hookworm case 
had mild infections, as shown by low eggs 
counts. However, it should be kept in 
mind that these people had poor personal 
hygiene which could result in a change of 
mild infections to chronicity and in an 
increase in the incidence of hookworm 
infection in future. 

It is suggested, therefore, that a continuing 
surveillance of the health status with regard 
to parasitic infections should be made in 
this area. Analysis of food sources of 
carbohydrates and proteins among this 
group of people indicate that the calorie and 
protein intake are considered adequate in 
most of them. However, there may be in
sufficient intake especially in children, of 
some essential food components as shown by 
the cases of angular stomatitis. 

It has been observed that a number of 
persons had high total serum proteins. 
It was presumed that the high serum 
globulins were largely due to the high 
incidence of intestinal and other diseases 
(67.8 %having a serum globulin of more that 
3.0 gm %, Table 8). These results agree with 
those of other investigators (ICNND, 1962; 
Vachananda et at., 1966). This hyperglo
bulinemia is probably associated with 
opisthorchiasis (73.2 %); hookworm infec
tions (73.9 %) and other undiagnosed in
fections (49.4 %). Further investigations are 
necessary. 
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SUMMARY 

The pattern of socioeconomic and health 
status of the people residing on the periphery 
of Nam Pong Lake, Ubolratana Dam in 
Khon Kaen Province, Northeast Thailand, 
were studied in 1972. 1,088 persons in 3 
villages were included and of their condition, 
health status and parasitic infections were 
examined. It was found that since dam 
construction the environmental conditions of 
these people have changed including housing, 
occupation and annual income. However, 
because of low educational levels and old 
traditional concepts, beliefs and taboos, food 
preferences such as eating raw or under
cooked fish and shortcomings in basic 
sanitation, and personal hygiene, increased 
medical and health problems are anticipated 
in the future. 

The investigation revealed that gastro
intestinal disturbances were a major problem 
among this group. There was a moderate 
prevalence of intestinal parasitic infections, 
predominantly liver fluke (30.9 %) and hook
worm infection (36:5 %). Some infections 
with Strongyloides, intestinal flukes and 
Heterophyes were also detected E. histoloytica 
infection and malaria were not found. 

Anaemia was prevalent among the villagers 
in this area, regardless of whether they were 
jnfected with hookworm or not. Further 
studies are recommended. 

It was observed that most of the people 
had sufficient caloric and protein intake in 
their diet, but the latter was lacking in 
~ssential components such as vitamin B2 • 

fIowever, living conditions are probably 
better than those in other rural areas.. High 
total serum proteins with hyperglobulin
,aemia were encountered which riJay occur in 
association with chronic and f(!\;urrence of 
opisthorchiasis, hookworm infection or other 
undiagnosed infections. Further investiga
tions are suggested. 
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The results provided a base-line data on the 
socioeconomic and health status of a group 
of people whose life style was altered by dam 
construction. Since the number of the 
persons in this study was small, it is suggested 
that such investigations be repeated in other 
villages as well as continued in the present 
group. In addition, control and preventive 
measures and health education should be 
introduced where relevant in order to 
prevent the spread of diseases of public 
health importance. 
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