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Abstract

This study was carried out to evaluate the effect of environmental health between the mass

improvement and the partial improvement of privies in rural area. For this study, three villages

were selected in Chun Sung County, Kangwon Province. “A” village was all improved with the

three septic tank privies(100%), “B” village was improved partially(42%) and “C” village was

not improved at all. In this comparative study, helminthic ovum positive rates of human intestines,

soils and vegetables, drinking water quality, and environmental health recognition of residents

were included.

The following results were obtained.

1. In helminthic ovum positive rates of human intestines, soils and vegetables, “A” village

revealed more decrease significantly than “B” and “‘C” village, but there was no significant

difference between “B” and “C”.

2. In drinking water quality, there was no difference among “A”, “B”” and “C” communities.

3. Also, in health recogunition of residents, there was no significant difference in three communities.
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Table 1.

Information on the Study Area by Privy Improvement and Household

No. of privy improvement

Percentage
Group Area 0. of No. of Ex1stmgThree septic tank PIVY cootal - of
household. population others 1982 1983 1984 1985 improvement
Sindong .
A Saamri E 331 10 - 48 -~ 13 N 100
Sinbuk ) .
B Jinaeri 2 331 - 3 8 11 8 30 42
Dong )
Janghak ¢ 612 - S 0 0

1. On the Positive Rates of Helminthic Eggs
a) In Human Intestines
b) In Soils of Cultivated Land

C) In Vegetables

Comparisons among
A B, C Groups

a) Incidence

2. On the Waterborne Diseases

b) Drinking Water Ouality according to Seasons

3. On the Cognition of Environmental Health

a) Resistent and Accepable Factors on Privy Improvement

Fig. 2. Study Design
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Table 2. Comparison of Helminthic Ovum
Positive Persons by Sex

Male Female Total
Positive 42( 8.2) 36( 8.9) 78( 8.5)
Negative 472(91.8) 370(91.1) 843(91.5)
Total 514 406 921 (100.0)
p>0.05
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Table 3. Distribution of Helminthic Ovum

K ASE BREML bS] )
% 4ol (LIl s ke
wCHE M AERO oF 50 % 0] ﬂaie;o\ fi

#ioll 2810 rh(Table 4 71:6). fathg] -5+
o5& v sl & 6 Fo l fe Hiv]

21l S0l 6.9 %8 /by wel 4 utel,

Positive Persons by Age

Age No,examined Positive no. %
20 ~ 19 50 2 4.0
20 ~ 29 115 8 7.0
30 ~ 39 140 8 5.7
40 ~ 49 216 20 9.3
50 ~ 59 281 31 11. 0
60 ~ 69 54 4 7.4
70 ~ 65 5 7.7

Total 921 78 8.5
pP>0. 05

Table 4. Distribution of Helminthic Ovum Positive Persons by Group

Total . ;
Group . No. examined A.l. T.t. T.O Hw, E.v. C.s. P.w, T,W. Total
residents
9 2 1 1 2 14
A 331 308 (2.9) (0.6) (0.3) (0.3) (0.3) ( 4.5)
20 8 3 30
B 331
29 (6.8) (2.17) (1.0)(10.2)
22 1 1 1 8 4 34
C 612 318
(6.9) (0.3) (0.3) (0.3)(2.7) (L3)Qon
51 1 1 1 18 1 1 9 78
Total 1280
ota 921 (5.5) (0.1) (0.1)(0.1)(2.0) (0.1) (0.1) (L.0O)(85)
p<0.05
* 1 A.l. 1 Ascaris lumbricoides (3 5)
T.t. : Trichocephalus trichiurus (15)
T.o. : Trichostrongylus orientalis (& 4R %A %)
H. w.: Hookworm (%)
E.v. : Enterobius vermicularis (8%)
C.s. : Clonorchis sinensis (Fr|AEv})
P.w.: Paragonimus westermani (SjtjAEo})
T.w.: Tapeworm(Z%)

% : Because of “double infection”, the total can be different from the sum of cell num-

bers .
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1700- 1984 48

* A, l.: Ascarts lumbricoides

T.t.: Trickocephalus trichiurus

H. w.: Hookworm
M. y.: Metagonimus yokogawar
F : Fertilized

U : Unfertilized

Group b SAA o2 7 Zste] i ApEst Aol [ —3 bkl A AR £¥2] 72.3%9)
B CHE E5olA 8 Fded 1%
2t 0.5% FaollA EAMor HE H oY Table 5. Significant Differences of Helmin-
B CRE S BEA% o Fadhs] 2828 thic Ovum Positive Persons among
oF 4= 2lr}(Table § 3z ) Groups
ol AL B AR WS Mo gp o S0P A b ¢
N A —
b sl ERT BRE ‘#EEJJU Byt 452 B 719
x*=7.12
4 omolD Kol weel —ih EkEm o B oo -
RS M fERe] BRA RN Bt c =829  x*=0.04 _
crekR ol gloj A vk AA| U i o p<0.005 p>0.05
Table 6. Distribution of Helminthic Ovum Positive Soils by Group
Al
Group Sam[‘JIes T. t H.w. M.y. Total
examined  Sybtotal F U
A " 10 5 6 2 B ~ 12
(16.7) ( 83) (10.0) (3.3) (20.0)
B 60 30 13 17 3 B B 30
(50.0) (21.7) (28.3) (5.0) (50.0)
C 64 30 6 24 1 1 1 31
(46.9) ( 9.4) (37.5) (1.6) (1.6) (1.6) (48.4)
70 24 47 6 1 1 73
Total 184 (38.0)  (13.0) (25.5) (3.3)  (0.5) (0.5) (39.7)
p< 0. (

% : Because of “double infection”, the total or subtotal can be different from the sum

of cell numbers .
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T3EZF 70 HolA] fiHElel 95 % o448 = 3) AEel Mg Ak mEm

A15k50 olvl, Zb MBI s W B IR RS WS Bifeel LagellA] <}
AP g R D v 48 gt ¥l } 2 S REE fEste] ko Y ad dan S
o ss Mt ® HES Aols noln A,l Ho#g oo rsbl v (Table 8 23, 4 3]
A (P<0.05) B s g g ol B skl 9o CREMR-S- 39 Sample
ol Z2efvh, AREY BRE B CHE *MOHL"— % 64 -5 29.79%%1 19 fel A} $1 il o) el

Table 8. Distribution of Helminthic Ovum Positive Vegetables by Group

A. 1L
Group Samp?es T.t. M.y. Total
examined Syubtotal F U
A 60 6 0 6 2 8
(10.0) C 0.0) (10.0) (3.3) (13.3)
B 60 13 7 T 3 ) 16
(21.7) (11.7) (1. 7) (5.0) (26.7)
17 8 13 2 19
C 64 - . . - .
(26.6) (12.5) (20.3) (3.1) (29.17)
p N . p
Total 184 36 15 26 5 2 43
(19.6) (8.2) (14.1) (2.7) (1.1) (23.4)
p>0.05
w1 A1 . Ascaris lumbricoides
T.t.: Trichocephalus trichiurus
M.y.: Methagonimus yokogawai
F : Fertilized
U . Unfertilized

% : Because of ‘““double infection”, the total or subtotal can be different from the sum

’

of cell numbers .
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Table 9. Significant Differences of Helmi-
nthic Positive Vegetables among

Groups
Group A B C
A —
2 .
BoLor -
C x?=4.93  x?=0.13
p<0.05 p>0.05
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Table 10. Helminthic Ovum Transfer from Soils to Vegetables

Samples examined Helminthic ovum positives Tranfer

Group Soils Vegetables Soils Vegetable rate (%)
A 60 60 12 8 67
B 60 60 30 16 53
C 64 64 31 19 61
Total 184 184 73 43 59
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Table 11. Drinking Water Quality Standard

Parameter Standard Parameter Standard
*Color 5%} KMnO, consumptions 10 ppm |
*Turbidity 2 Residual solid 500 ppm |
*QOdor Unobjectionable CN ND
* Taste ” Hg ND

pH 5.8 8.5 Organo phosphate ND
*Nitrogen-Ammonia 0.5ppm | Cu 1ppm |
*Nitrogen-Nitrate 10ppm |} Fe 0.3 ppm |
Chloride 150ppm | F 1 ppm |
Phenol 0. 005 ppm | Cd 0. 01 ppm |}
Mn 0.3ppm | ABS 0.5ppm |
Pb 0.1ppm | *A.P.C. 100} /m/
Zn Ilppm | *Coliform group ND/50 m/
Cl+6 0.05ppm | As 0. 05ppm |
Total hardness 300ppm | SO;? 200 ppm |

* Determine the suitablity for drinking water (8 items )
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Table 12. Results of Drinking Water Quality Test in A Group

Samle  Coliform >r27ard \p N NO, N  NO,~N
Season 1o group plate (ppm) (ppm) (ppm) pH Safety
count

ot 17 160 - - 5.0 7.1 No

¥ 2 350 400 - — 7.0 6.8 No

% 3 170 150 - - 5.1 6.8 No

o4 23 50 - - 3.1 7.1 No

¥ 5 11 150 - - 5.3 7.1 No

6 49 190 - - - 6.7 No

7 30 - - - 7.1 Yes

8 140 0.2 - - 7.2 No

Summer 9 33 130 - - - 7.2 No
(1988.8.1 10 0 240 - - - 7.2 No
~8.15) 11 49 3580 - - 23.1 7.1 No
12 79 2 0.2 + -~ 7.0 No

13 2 30 - - - 7.0 No

14 220 250 0.3 - 7.1 No

15 23 690 - - - 6.9 No

16 79 170 — + 15.0 7.5 No

17 0 1 - — - 7.6 Yes

18 33 170 - - - 7.1 No

19 23 50 - - - 7.3 No

20 79 180 - - - 6.9 No

¥ 1 78 80 0.2 - 6.0 7.0 No

¥ 2 0 30 - - - 6.7 Yes

% 3 13 5 0.2 - - 6.8 No

W% 4 11 50 - - 3.0 7.2 No

%5 0 680 - - 3.0 7.2 No

6 35 110 -~ - - 6.7 No

7 33 10 - - - 7.0 No

8 0 80 0.3 ~ 7.3 Yes

Fall 9 4 10 - - ~ 6.8 No
(1988.10. 10 0 10 - ~ - 6.7 Yes
15 ~10. 11 0 3100 0.8 ++ 30.1 6.7 No
30) 12 2 20 0.3 T+ —~ 7.0 No
13 0 5 - - 5.5 7.0 Yes

14 2400 3390 0.3 — 6.0 7.0 No

15 32 2 ~ - ~ 7.0 No

16 0 50 ~ + 15.0 7.2 No

17 0 1 - — 7.3 Yes

18 32 150 ~ - 7.0 No

19 4 150 - -~ - 6.9 No

20 240 820 -~ ~ - 6.8 No

2o 4 70 0.2 - 5.0 7.0 No

2 0 20 - - 5.0 6.8 Yes
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s 3 it 10 6.0 6.8 No
o 4 U H0 - - - i.2 Yes
5 0 210 - 6. 0 7.0 No
6 32 250 - - 6.5 No
7 32 4() 6.9 No
Winter 8 0 96 - - 7.2 Yes
(1989.2.1 9 0 5 - 6.7 Yes
~2.15) 10 0 50 ~ - - 6. 6 Yes
1 23 2900 0.8 et 20. 0 6.8 Yes
12 2 10 0.2 -+ - 7.0 No
13 0 5 - 7.0 Yes
14 350 3000 0.1 - 7.0 No
15 2 70 + 7.1 No
16 0 30 — — 15.0 7.1 No
17 0 5 - - 7.2 Yes
18 35 120 7.0 No
19 0 80 - 7.4 Yes
20 220 150 - 6. 8 No
:% Simple piped water supply systems.
Table 13. Results of Drinking Water Quality Test in B Group
. Sample Coliform Standard '\ NO, - N NO,- N .
Season o, group plate (ppm) (ppm) (ppm) pH Safety
count
1 0 220 0.1 t -~ 6.8 No
2 0 2 - — 6.8 Yes
3 79 270 — + - 7.0 No
e 4 0 30 - - 3.0 7.0 Yes
D) 220 160 - - 7.5 7.5 No
%6 79 250 — - 3.0 7.3 No
e T 79 70 0.2 + 20. 3 7.1 No
% 8 0 70 0.2 1 15.1 7.1 No
Summer ¥9 49 280 — - 15.3 6.9 No
(1988.8.1 10 0 50 - - - 6.8 Yes
~8.15) 1 0 40 0.2 + 15.3 6.9 No
12 110 1320 0.1 - - 7.5 No
13 0 5 0.1 - 7.5 Yes
14 0 6 - - - 7.0 Yes
15 2 10 d + 15.1 6.8 No
16 110 680 0.2 - - 7.1 No
17 240 1270 - + 23.5 7.3 No
18 2400 210 0.2 + 3.1 6.9 No
19 0 1270 - - 3.1 6.9 No
20 79 150 - - 3.1 7.4 No
1 0 30 0.7 44 - 6.7 No
2 0 5 - - - 6.7 Yes
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3 79 1200 - + - 6.9 No
4 350 30 - - 3.0 6.9 No
# 5 350 60 - - 5.0 7.0 No
¥ 6 350 30 - - 5.0 7.0 No
¥ 17 95 30 0.1 - 2.0 7.3 No
%8 23 2 0.2 - 15,0 7.0 No
Fall ¥ 9 4.5 150 - — 20. 0 6.7 No
(1988.10.15 10 0 40 } _ _ 6 8 Yes
~10.30) 11 0 10 - + 10. 3 6.7 No
12 9.3 530 0.1 - - 7.1 No
13 22 530 0.1 - - 7.2 No
14 0 50 - - - 7.0 Yes
15 49 230 - + 10.3 6.7 No
16 79 10 - - - 7.0 No
17 130 10 — - 20. 3 7.2 No
18 6.8 50 0.2 - - 6.9 No
19 0 10 - - 3.1 7.3 Yes
20 0 2 — — — — Yes
1 0 10 0.6 + - 6.7 No
2 0 5 - - — 6.6 Yes
3 49 600 - + - 6.9 No
4 220 10 - - - 6.9 No
%5 170 80 — - 5.0 6.9 No
X6 23 5 - - 6.0 7.0 No
#0T 2 5 0.1 - 4.0 7.0 No
% 8 0 1 0.1 - 20. 3 7.0 No
Winter 5¢ 9 0 90 - — 20. 3 6. 6 No
(1989.2.1 10 0 10 - - - 6.8 Yes
~2.15) 11 0 5 - " - 6.7 No
12 0 390 - - - 7.0 No
13 0 50 - - 7.3 Yes
14 0 70 - - - 7.2 Yes
15 32 650 - + 13.0 7.0 No
18 13 5 - - 7.0 No
17 4 5 - A+ 20. 3 7.2 No
18 32 160 0.2 - - 7.1 No
19 0 10 - - - 7.3 Yes
20 0 2 — — - 7.3 Yes
% Simple piped water supply systems.
Table 14. Results of Drinking Water Quality Test in C Group
Sample Coliform ~t209ard np N NO,—~ N NO,— N
Segson no. group P ooy (ppm)  (ppm) pH Safety
count
1 0 5 - - - 7.3 Yes
2 0 0 — - - 7.1 Yes



3 0 40 0.1 - 4.5 6. Y Yes
% 4 33 160 0.2 8.3 7.0 No

@5 0 150 1 - 6. 4 No

%6 22 160 - 5.6 7.3 No

@7 33 0 - + 7.1 No

% 8 2400 380 0.8 | 15. 3 6.8 No

Summer 9 0 5 - - — 6.8 Yes
(1988.8.1 10 0 680 - - 7.8 6.9 No
~8.15) 11 490 240 5.6 6.3 No
12 79 150 - - - 7.3 No

13 23 570 0.6 - 2.3 6.9 No

14 46 5 0.1 - 8.0 6.7 No

15 0 0 — - 5.3 7.5 Yes

16 49 70 - - 3.1 7.3 No

17 23 10 0.1 - 2.4 7.4 No

18 33 500 0.1 - - 7.1 No

19 23 130 - + 2.3 6.8 No

20 0 5 - - - 6.8 Yes

1 0 3 — -— 1.2 Yes

2 49 10 —- - 7.0 No

3 130 10 0.2 + 4.5 6.7 No

¥4 4 120 - — 5.0 7.0 No

%05 0 2 - A 3.0 7.0 No

¥ 6 0 2 - N 7.2 No

w7 (] 2 - — 7.0 No

% 8 21 4500 0.9 - 15. 3 6.7 No

Fall 9 0 110 - - 6.7 No
(1988.10.15  1p 0 0 - 15.7 6.8 No
~10.30) 1 0 2 - - 3.0 6.5 Yes
12 9 10 — - - 6.8 No

13 0 3 - - 20. 1 7.0 No

14 4 5 - — 7.0 7.1 No

15 0 30 -~ - 3.0 7.3 Yes

16 0 530 - 3.1 7.2 No

17 0 3 ~ - 2.0 7.0 Yes

18 11 20 -~ - 7.2 No

19 0 90 - - - 6. 7 Yes

20 0 5 - - - 6.8 Yes

1 0 10 -~ - - 7.2 Yes

2 0 5 - - — 7.0 Yes

3 33 5 0.1 ¥ 6.0 6.8 No

%4 0 90 - - 3.0 7.1 Yes

¥ 5 0 10 - H+ - 7.0 No

W6 0 10 - +H — 7.0 No

Winter ®T 0 10 - -~ - 6.8 No
(1989.2.1 3% 8 130 560 0.8 A+ 20. 3 6.6 No
~2.15) 9 0 300 - - - 6. 6 No
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10 0 730
11 0 10
12 0 5
13 2 3
14 0 5
15 0 10
16 0 270
17 0 10
18 0 20
19 0 60
20 0 5

-+ 20. 5 6.8 No
- — 6.5 Yes
- — 6.9 Yes

10. 1 7.0 No
- 8.0 7.1 Yes
- 5.0 7.2 Yes
- 3.0 7.1 No
- — 7.0 Yes
— — 7.1 Yes
- — 6.8 Yes
- — 6. 6 Yes

3% Simple piped water supply systems.

Table 15. The Number of Safe Drinking Water Samples according to Season (%)

Sample no. Total Season
Group for Total
a season samples Summer Fall Winter
A 20 60 2 5 8 15
(10.0) (25.0) (40.0) (25.0)
B 20 80 5 5 6 16
(25.0) (25.0) (30.0) (26.7)
c 20 60 6 6 11 23
(30.0) (30.0) (55.0) (38.3)
Total 60 180 13 16 25 54
(21.7) (26.7) (41.7) (30.0)
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Table 16. Population Interviewed by Group

Group Householder Spouse Ascendant Brother Descendant Total

A 42 20 1 - 5 68
(61.8) (29.4) (1.5) (0.0) (1.4) (100.0)

B 40 14 2 1 3 60
(66.7) (23.3) (3.3) (1.7 (5.0 ) (100.0)

c 42 16 — — i 65
(64.6) (24.6) (0.0) (0.0) (10.8) (100.0)

Total 124 50 3 1 15 193
(64.2) (25.9) (1.86) (0.5) (17.8) (100. 0)

p>0.05
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Table 17. Questions of Public Health Knowledge and Health Behavior

I.

10.

12.

13.

14.

15.

16.

How many numbers of the following diseases can be transmitted by the vector, filies?

— Typhoid fever, Paratyphoid fever, Dysentery, Cholera, Polera, Poliomyelitis,

Intestinal parasites
How many numbers of the following diseases can be trnsmitted by the vector, rodents?

— Pest, Salmonellosis, Typhus fever, Epidemic hemorrhage fever, Leptospirosis, Dysen-

tery
How many numbers of the following parasites can be parasitic in the body of Korean?

— Ascaris lumbicoides, Trichuris trichiura, Anchylostoma duodenale, Trichostrongylus
orientalis, Enterobius vermicularis, Clonorchis sinensis, Paragonimus westermani,
Taenia species

Can some intestinal parasites penetrate skin?

— Yes or No
If you eat rawly vegetables cultivated with unseptic excreta, can you be infected with
intestinal parasites?

—~ Yes or No

Can heavy smokers be more susceptible to lung cancer than non-smokers?
~ Yes or No
How do you think of increasing weight after 50 years old?

— Good or Bad .

How many numbers of the following diseases are chronic degenerative diseases?

— Hypertension, Diabates mellitus, Arteriosclerosis, Cerebral vascular diseases, Liver
cirrhosis

How many times of ten meals do you usually wash your hands before meal?
— Times times

How many times of ten stools do you usually wash your hands after stool?
— times

How do you wash vegetables to eat rawly ?

— 1) In standing still water only
2) In streaming water only
3) In standing still water with detergent
4) In streaming water with detergent

Recently, have you disinfected your privy in a month?
— Yes or No
Recently, have you disinfected your dishcloth in a month?
— Yes or No
Have you administrated anthelminthics in a recent year?
— Yes or No )
How many times of ten do you usually drink drinking water after boiling?
- times
How many numbers of the following methods can prevent parasitosis?
— Improving privy, Administrating anthelinthics, Wearing preventive equipment, Well-
. washing vegetables, Well-washing hands after stool
How many numbers of the following symptoms are the effects of parasitosis?
— Anemia, Dystrophy, Anal itching, abdominal pain, Vomiting, Death
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Table 18. Scoring Table of Public Health Knowledge and Health Behavior

Question No, Score
0 1 2 ) 4
1 0 12 3 -4 5 -8
2 0 1-2 3—4 5 —6
3 0 1—2 3 -4 5~ 6 7--8
4 No Yes
5 No Yes
6 No Yes
7 Good Bad
8 0 1--2 3 -4 5
9 0—2 34 5—6 7T—8 9 —10
10 0-—2 3—4 5.6 7 — 8 9 —10
11 D 2) 3) 4)
12 No Yes
13 No Yes
14 Yes
15 0~2 3—4 5 -6 7T—8 910
16 0 1—2 3 -4 5
17 0 1—-2 3~ 4 5—6

Table 19. Scores of Public Health Knowledge and Health Behavior by Group

Group No. injierviewed Average scores Standard deviation
A 68 22.3 8. 18
B 60 22. 5 7.12
C 65 22. 5 7.58
Total 193 22.5 7. 63
* Full marks are 48 points p> 0.01

Table 20. Reasons for Having Improved Privies

Reasons Households %,
Sanitary 57 60. 0
Aesthetic and convenient 15 15. 8
Recommeded by neighbours or public servant 13 13.7
With house improvement 7 7.3
Only supported by government 2 3.2
Total 95 100. 0

FEHR RS Bt RlstE ke FF olt},
o gtol] wei e FolA ol e Eikel = 4) EF%EY U FE
ofAA HEMOR BAAGE W= dE A oln] RIS § RS el EHTHA
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of et gHS ol & 23 64.2 %Wl R Table 21. Evaluation of Privy Improvement
st AN AR 22.1 %, °FF TERE 11

Classification Households %
%= VeI (Table 21 35). o] €A Ag Satisfied 61 64. 2
3 we AME] AEES HAS A F= So and so 12 12. 6
Mk kel MBEEEA BAFRR, WK, (B2 Unsatisfied 21 22.1
J— . ., e ts o o isfied i .
& AROZ Qa W AE o epp - _very unsatisfie ! L1
Total 95 100. 0
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KOF Yo T HRHES B+ HMA 523 & shAlckal & 40 % 67.5 %7 35 Ee

Table 22. Reasons for Not Improving Privy

Classification Households %
Economic reason 49 50. 0
Not convenient to traditional privy 19 19. 4
Under construction now 12 12. 2
Lack of time, manpower and site 5 5.1
Never heard of privy improvement 5 1
Not self —house 5 1
Others 3 1

Total 98 100. 0
Table 23. Will you improve the privy ?
Classification Households %
Yes, even if there is no governmental support 45 52. 3
Yes, but only when there is governmental support 40 46. 5
Yes, even if there is governmental support 1 1.6
Total 86 100. 0
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Table 24. Cost Wanted to Government

Cost (Won) Households %o
200 thousand g 22.5
250 thousand 2 5.0
300 thousand 2 5.0
350 thousand 16 40. 0
The full amount 11 27.5

Total 40 100. 0
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