Y-
Libra ry
IRC Infernationat'Water
and Sanltation Centre
Tel.: +31 70 30 689 80
Fax: +31 70 35 893 64

TION MEASURES OF ENVIRONMENTAL HYGIENE
WSING THE HEALTH QUALITY OF STUDENTS IN
CHINESE RURAL AREAS

XNueii Zhu Dongtang Xu Chugjian Wang
Institute of Environmental Health and Enginesring, CAPNL Beyjing. 100030, China

ABSTRACT

For unproving the health condition of school environment in Chinese rural areas. members
of the co-operative group of the project first carried out investization and evaluation of
nerveniion measures of school environmental hvgiene af twenty middle and primary
schools in 3 counties and cities which were distributed over the South and North different
arcas. The results of this research were shown as fellowing: ,

1. Before the i‘nplcmenfatioq of intervention measures. the guafities of school
environmental hvgiene in demonstrative points and control points were ai the same
level. After the implementation of intervention mzasures. the health condition of
school environment in the demonstrative pomnts were evidendy better than that of
the conitrol poiats,

Improving facilities of water supply in schools can help students in muddie and

primary school to culture good personal habits such as washing hand before zaring

and after defecating and not drink unbeiled water.

3. Strengthening health education of personal health of students can raise the hyvgienic
consciousness and health quality and can also raise the qualitiss of the environment
of schoolvards and families.

4. The facilities of environmental hvgiene were necessary facilities for students” lite.

The comprehensive measures for environmental hvgiene can realiv obtamn g certain

effzctiveness of unproving health and preventing diseases. For example, the density of flies

in the demonstrative points was lower one fold than that of the control points. and the
infectious rate of ascarisis of the students of middle and primary schools in the

smonstrative poinis was lower 36.8% than that of the control points after 1 vear through

collective anthelmintic treatment. The incidence of diarrhoea in the summer and autumn
was reduced by 42.3% as compared with control points. The incidence of rachoma was
reduced by 2.23% as compared with conirol points. The rate of ¢ligibility of the oral health
of the students in middle and primary schools was higher one fold than the conitrel peints.
The rate of eligibtlity of hand hygiene increased by 6.5 times as compared with that of the
control points. The rate of students who have health knowledge was hugher than that of the
control points by 42.6%. The rate of health behaviour formation was also higher than that
of the controf points bv 32%. The rate of class absence due to intestinal infectious discases
and parasitosis was reduced bv 206.1%. Thus it can be seen that the comprehensive
intervention measures for environmental hyvgiene were the effectnve method for contrelling
and blocking intestinal infectious disease and parasttosis, and were also the fundamental
measures for raising health quality of the whole people.
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INTERVENTION MEASURES OF ENVIRONMENTAL HYGIENE
FOR RAISING THE HEALTH QUALITY OF STUDENTS IN
CHINESE RURAL AREAS

Xueli Zhu Dongtang Xu Chunjian Wang

Institute of Environmental Health and Engineering. CAPM
Beyjing. 100050, China

BACKGROUND

In China, there is a large part ot the population in rural areas. There are
great difterences in natural condition among different areas. The weather is
verv hot and the hunudity is high in the south areas. It is severelv cold and
dry in the North areas. The development of rural economic is unbalanced.
Except for economic developed areas, most of the regions are still
comparativelv behind the time and was still in the state of “"Wenbao tvpe”
(Only the eating and weaning can be satisfied). People lack the healih
consciousness, and do not recognise the objective and functioigl of
constructing environmental health tacilities. In some regions, people have the
mcney to build buildings, but have no money to build lavatories. The
environmental hvgiene for rural regions was still in the state of “dirty,
disordered and messy’. The incidences of intestinal infectious diseases and
intestinal parasitosis are still very high.

The high madences of the intestinal mltchions Jdiseases and porasiivsis ars
associated with the bad local health condition and health education. It 1s
mportant to nitiate the health education from children.

With the reform and opening policy being established. the education
conditions of middle and primary schoois in countrvside have been greatly
mproved In recent vears. But the construction of health tacilities is
somewhat neglected. The lavatories in schools are very simpie. and ilies are
pervasive. The students do not wash hands before dinner and after
detecanng. and thev drink unboiled water. Due teo these lactors. the
communicable chances ol testinal mfectious diseases and parasitosis are
fzh. "With the present state of school hvagiene in rural areas. the construction
ot environmental hyvaiene tacilities in schools s an impertant and urgcent
profect i rius sudy, we selectad twenry schools as demonstrative pomts
witich were distributed in 3 counties in ditferent regions of the naticn.
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In the north region of the nation, we selected the suburban district of Baotou
Citv in Inner Mongolia Autonomous Region and DaXing County in Beijing
as the demonstrative points. In the South region. we selected the suburban
district of Ma An Shan City in Anhui Province. Xinye county’in Henan
Province and Liuhe Counrv in Jiangsu Province as the demonstrative points.
The localities of twenty schools belong to the districts of local economically
middle or low level. The 10 primaryv and 10 middie schools have-260 classes.
The students totalled 12.622, among which man students were 6,902, about
54.7 percent of the total, girl students were 3,720, about 435.3 percent of the
total. Each class had 48 students. Total number of teachers were 834. Each
class had 3.3 teachers. 30 percent of the schools had dispensarv (primary
school 3. middle school 3) and total number ot schools phvsician was 14,
average number of each school less than 1. The course ot health education
tor school was set up according to prescription of teaching outline. Althcugh
twenty schools had toilets, healthy toilets of schools(water-tlushing tvpe or
tree-lattice type) accounted only for one-fitth, simple type toilets accounted
for tour fifth. The non-hazardous treatment ot night soil had not done and
directly was use as fertiliser. The total number of men’s toilets was 320. The
average number of quatting position was about one for 23 men. The total
number of women's toilets was 326. The average number of quatting
position was about one for 18.6 women.

Twenty schools had deployed water supply tacilities (providing deep well for
self) but the facilities of washing hand were insutficient. The teachers of
schools had boiling water to drink. Oniv 30 percent ot middle schools had
been supplied with boiling water. Most students generally drank unboiled
water or 1ap water.

In view of the present state for school environmental hvegiene in rural areas.
the contents of our research were as following: to improve environmental
hvaiene and health facilities of schools at the demonstrative peints. to
prevent the commonly encountered intestinal intectious diseases, parasitic
disecases and trachoma of students of middle and primary schools. The
mvestigation and evaluation of this project were carried out from 1993 to
1996.

STUDY DESIGHXN

1. The selection of demonsirative nomts:
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5 counties trom the South and North in our nation were selected as
demonstrative  pouts which were economically undeveloped and
representative Then, a primarv school and a mddle school was selected n
each of the 3 counties as demonstrative points. and another primary school
and another middle school as control points. (Figure 1 was the distribution
diagram of the demonstrative points of environmental hveiene 1n
countrvside). ’

!\)

The main contents of intervention measures of environmental hvgiene n
schools:

To retorm and repair the schoo! toilct. build the svstem ot hvaienic
management and night soil non-hazardous treatment according to the
standard of hvaienic toilet (Wall. roof, closet pit and septic tank muist not
be leaching; closet must be clean: there must be no tlies and maggots;
night soil must be regularly cleared away and be applied non-hazardous
treatment).

b. To increase facilities for washing hand( hand washing bowl, bibcock of
tap water).

¢. To increase facilities tor boiled water supply (bibcocks to supply boiled
water, buckets to supply boiled water); to call for students to bring boiled
water by themselves.

d. To build retuse pit, strengthen refuse management and treatment.

e. To improve environment quality of school yard; to plant trees, to build
the green belt and te beautif schiool envirenment. The read and campus
of the school were required to be hard. The environments of school were
required to maintain clean.

f. To compile the teaching materials which main contents were about
personal hveiene tor health education of middle and primary schools.

o. To carrv out training tor health education and health technique of

teachers in demonstrative points to raise teaching capacity,

FJ

h. To aive lectures according to the requirements of the outline for heaith
education.
3. To survev the density of thes in school vard: observation paricds were

arranged at summer and autumn from 1993 10 1996, To survey two times
before uand after of the impiementaton of interveniton measures

T TN S VRN IS
according o ihe unitied method.
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4. The rate of infectious ascarisis of students of middle and primary schools.
To examine individually night soil two times betore and atter one vear of
taking medicine. To examme ascarid eggs with improved Kato's method.
The attack rate of diarrhoea of students in nuddle and primary schools at
summer and autumn. The period of observation was arranged at summer
and autumn n the vear 996 (Mayv to September). Any person of
infectious diarrhoea----suitering acute diarrhoea for three times or more
than three times in one dav in this period was registered in registering
table.

6. The investigation of oral health (dental bacteria plague) was carried out
according to the examination standard of index of soft dental calculus
and the Standard of Scoring Evaluation of the comprehensive
prophvlactic-therapeutic scheme and the norm of commonly encountered
diseases of students all over the nation.

7. The investigation of hand hvaiene. It any dirt existed in the tinger, finger
natl and finger groove. it could be judged to be not ehgible tor hand
hvgiene.

8. The investigation of the health knowledge understanding. To survey two
times betore and after the implementation of intervention measyres
according to ways of unitied questionnaire and scoring method ( The
score above 60 was considered to be eligible).

9. The rate of health behaviour formation. The standard of healthy city in
our nation was referenced to des:gn the health behaviour questionnatre.
10. To examine irachoma two times betore and after the implementanion of

intervention measures with the evamination method in the comprehensive
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prophviacie-tiy erapeutic soneme and normy of lechmque of conumenty
encountered diseases of students all over the nation.
i1, The rate of class absence due 1o iiness. The data of the rate of class

absence due o illness was gathered at the end of each semester.
INMPLEMENTATION

A lot of imvestigntions have been conducted since the mitiation of this project
of interveniton measures. te. Apri 1993 Follows are summanes of the
recent 2 vears” work.

i, Lo strenaten  the  epaersinip and  the  co-ordinanion between

Oreansalions



*

With the intention to strengthen the role of leadership and make sure that the
project would be conducted successtullv. the co-operative group on this
project was established timely. In April 1993, the co-operative group held a
meeting in Beijing. The artendees which came trom the areas ot educarion.
health administration and health research discussed the teasibility of the
project and made the work plan more pertect. Since the support from the
authorities and the participation of the communities were critical to the
construction of demonstrative points of school hvgiene. The leaders trom
both the central and local departments have paid great attention to the
project. The Office of National Patriotic Committee, the Health Inspection
Office of the Mmistry of Health and the Phvsical Education and Health
Oflice of the National Education Committee have jointlv put into etfect the
document 93(27) on this project. Ad hoc meetings were convened and
special group of leadership were made up to make out work plans within
different co-operative departments respectively.

2. To unprove the environmental health facilities

The hvgienic lavatorv and clean water supply are critical to the health of the
primary and middle school students and to the improvement of
environmiental quality. The hygienic conditicn of the lavatorv and the
campus of a school can be an index of the degree of the school’s refinement.
The popularised rate of hygienic lavatory was very low in that the leaders of
the schools and the communities attached less importance to the
construction ot hveienic favatory. Another dithicufty swas scarce fund of the
schools due to the low economic levels ot rural areas. However. it 1s still
possible to rebuild the old lavatory and better the hivgienic conditions. Four
measures were applied to improve the hygienic conditions of the lavatories.
The birst 1s admimistrative intervention measure i which propaganda about
the objective. perspective. and disease prevention effect of hvaienic lavatory
construction was mvolved. The second was to revitahse the communities anc
the farmlies of students to provide building matenals. such as stones. cement
and bricks. The third was to provide techmcal gudance and strengihen ihe
supervision of the hyvgienic lavatory construction. The fourth was m seck
more funds from ditferent areas. such as educatien deparment. the lecal

authortes. the communtties. and the families ot the students.

a. Lavatory rebuilding in the demonstrative seheols

v



10 of the demonstrative schools have reached the demand for hvgienic
lavatorv. Hvgienic lavatories of the water-flushing tvpe were constructed in

“the school of the suburb in Ma An Shan Citv (See figure 2. Hygienic

lavatory of the water-tflushing tvpe), which was a demonstrative primarv
school in rural areas. The old lavatories were pulled down and. hvgienic
lavarories of the water-tlushing and three-vault tvpe were built. with 8 holes
added. water tap and 2 washing-hand pools provided. Wastebaskets were
provided for each hole in lavatories tor temales (See figure 3. Newlv-built
lavatories). In demonstrative primary and middle schools in Xing Ye
County, hvgienic lavatories of the three-vault tvpe and facilities tor washing
hand were rebuilt (See tigure 4. Newly-built hvgienic lavatory of the three-
vault rvpe). In demonstrative primary and middle schools in DaXing Countv,
repairs were made to the old lavatories. The problem of excrement exposure
was solved by applying cover board on manure pit and its holes. Excrement
was treated with non-hazardous measures such as high-temperature-piling -
method. In demonstrative primary and middle schools in the suburb of Bao
Tou City, the old lavatonies were repaired and rebuilt, with doors and flving
prevention screen windows added (See tigure 3. Hvgienic lavatories ot the
demonstrative schools). In demonstrative primary and middle schools in Liu
He County, funds were raised to repair the old lavatories and roads. to apply
cover board on the manure pits, and to practice non-hazardous treatment to
the excrement. But there was not enough funds to set up new lavatories as
yet. Other measures such as lavatory sanitation, hygiene management, and
flving intensity control were applied (See figure 7).

b. Water reforming

Due to the policy of retform and opening and the economic development in
the rural areas. people were more and more readv to accept the measures tor
improving the quality of water supplv. All the 20 demonstrative schools were
provided with centralised water supply system. with deep wells and water
towers built. However. the results of microbiolgical examination showed that
it was not clean enough to be drunk unborled. The underiving problems‘\\'ith
water supply were: 1) the scarce of water faps and pool for washing hand
and 2) the scarce of boiled drnking water to provide with the adg’m [n
("ld(fl 1o count these prohiems. w atex taps and washing pools were mnereased
convenience of studenis’ washing hands belore cuting and after
detecating i the demonstrative schools. Several hundred of water taps and



washing pools were increased i 10 of the demonstrative schools. For

example. Feng Quao Middle School. the demonstrative school in the suburb
of Ma An Shan Citv, increased its water taps from 11 to 435 (See tigure 8.
Water supply systems and hand washing facilities in the demonstrative
schools). Due to the economic and enecrgv limitation, the problem of the
boiled water supply has not been solved as vet. The cooprative group asked
5 of the demonstrative middle schools to provide with boiled water to the
students, some of which lived in schools. The actual measure was to repair
the old boilers and provide with the temperature-sustaining bucket and
thermoses in everv class (See hgure 9. Boilers, temperature-sustaining

buckets and thermoses). Some demonstrative primarv schools with better
economic conditions were aiso asked to provide with boiled water to the
puptls. As for the schools which had no enough funds. the pupils were

required to bring boiled water by themselves. The students were prohibited

to drink unboiled water,
c¢. Strengthen the environmental hvziene supervision and the afforestation

and beautification of campuses.

Strict hygienic duty svstem was established and the hygienic tasks was
divided up by specific individuals and groups. Svstems of evaluation and
awarding were also established to revitalise the students to maintain the
cleanness of the environment. to heighten the health quality of themselves.
and to replace the ‘dirty, disordered and messv’ environment.

In the 10 demonstrative schools. theusands of trees and several thousand
square meters  fHlowers and grasses were planted. Environmental quahity ot
the schools was greatly improved: on the other hand. the better

quality could help to improve the students’ health
consciousness. (See figure 10, A glimpse of the environmental hyziene in the

environmental

demonstrative schools).
d. Sirengthen the rubbish managzment
Rubbish pools were set up in campuses and wastebins were set up in the
roadside. The rubbish was piled up 1 the xed pomts and treated reguiariv
Rubbish treatment in the demonstrative schools).

(See figure 11,
mplementauca of hicalth
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The health education project was initiated and gradually developed only in
recent vears in our nation. Because of the lack of teachers on health
education. there were not studv courses ot health education in manyv rural
arcas. Implementing health education. popularising health knowledge, and
heightening the students” health consciousness were the essential measures
to prevent the intestinallv infectious diseases and parasitic diseases. In order
tor the students to toster the good habits since childhood. the personal health
and the prevention of infectious diseases were strengthened. Through health
education, the students’™ health knowledge and health consciousness were
improved. In order to promote the environmental health condition of the
tamilies and communities. we, the co-operative group, have done a lot of
work such as follows.

(1) We have collected domestic and toreign materials on health education
and collected health education bocks from everv province.

(2) We have edited and translated some materials on health education.

(3) We held a training course on health education on August 21-25, 1995 at
Bao Tou Citv ot Inner Mongolia. The main contents and essential
teaching techniques were taught. Discussions were held to exchange
experiences between the trainees.

(4)In September. 1995, special training courses were held in each
demonstrative point to train the teachers on health education and improve
their teaching techniques. .

(5) All the demonstrative points have initiated the health education activities.
In the view of ‘knowledge, attitude and behaviour’, we popularised the
health knowledge by aziving the students regular courses of health
knowiedge {See figure 12. Blackboard magazines on health education).
Extracurricular activities were held tor the students. For example. we had
the students observe roundworm spawns and bacteria through
microscopes and made them understand the excrement. the tlv's role in
disease spreading, and the importance of washing hands betore eating
and atter defecating.

RESULTS AND ANALYSES
. The eitect of non-hazardous treatment ot the excrement
a. The old iavailories i the demonstrative pomts were repaired or rebuiit

according o ihe standard of hvaienic lavateries. There were mamiv thrce

a— - L4 cNt Ay e A v . age N L LY T I o - afy. - . e
tvpes of hvgienic lavatories: the water-thishing tvpe. the three-vault tvpe
. A - S — . -



and the single-cell dry lavatorv type. The former two types’ non-
hazardous etfect were better than the latter.

b. The etiect of preventing tlv breeding was shown in Table | and Table 2.
Before the intervention measures were implemented, both the tly density
of the demonstrative point and that ot the control group peint were very
high. After the intervention measures were implemented. the flv density
of the demonstrative point decreased significantlv by 1told.

(R}

Investigation of the students’ round worm intection rates

The results were shown in Table 3. 9586 students from the demonstrative
points and the control points were investigated. The round worm infection
rates were simular between the two groups betore taking the anthelminuc
medicines. witiun the range of 12.88-19.34 percent. One vear later. the rates
of the primary and middle schools in demonstrative polints were 3.4 percent
and 2.16 nercent respectively. and those in the control points were 11.42
percent and 7.02 percent respectivelv. The overall infection rate of the
demonstrative points were lower than that of the control points by 36.8
percent (P<0.001). It indicated that the prevention etfect was not good wiien
implementing the anthelnintic treatment alone. The intervention measures in
environmental hvgiene could reduce the chances to be infected once again
atter taking the medicine.

3. Investigation of the students” diarrhoea incidence rates

Tabie 4 and Table 3 showed the meidence rates of diarrhoea. The rates
betore the umpiementing of intervention measures were 9.32 percent and
122 percent respectively, and those affer the intervention were 7.44
percent and 18.40 percent respectivelv. The rates decreased bv 42.3 percent,
indicating that the intervention measures had significant effect in disease
prevention.

4. Dental health investization

5.162 students ook the Jdental bacteria plague exanunation. The results were
shown in Table & and Table?. Before the mntervention. the rate of efigthiiiny
(1. the percent of students wiho had no dental bactena viague: were sinuiar
delween e demonstrative points and the conirel powmts. being 2213

W S - [ N (oSS M . ey Foace onF
vercent and 2113 percent respectively. Aftzr the mtervention. the rates of



the two groups were 38.40 percent and 27.73 percent respectively. The rate
of eligibility increased more than one told in the demonstrative points. It
showed that even short period ot health education could have significant
hvgienic eftect.

5. Hand cleanness investigation

Table 8 and Table 9 showed the results of the hand cleanness investigation
for 3.364 students. Before the intervention. there was no significant
difference between the eligibility rate (i.e. the percent of the students who
had their hands cleaned) of the demonstrative points and that ot the control
points, being 34.6 percent and 31.02 percent respectivelv. After the
intervention. the rates of the two groups were 76.62 percent and 62.84
percent respectively. The eligibilitv rate of the demonstrative points
increased by 6.37 percent (P<0.001). The results suggested the importance
of health education and providing with hand washing facilities.

6. Investigation of the health knowledge popularised rates

Table 10 and Table 11 showed the investigation results tor 3,819 students.
Questionnaires were applied in this investigation. Before the intervention,
the popularised rates of the demonstrative points and the control points were
49.45 percent and 31.39 percent respectively. Atter the intervention. the

rates were 84.7 percent and 41.96 percent respectivelv. The activities of

health education increased the studenis™ health knowiedze and mmproved

their health consciousness.
7. Investigation of the healthy behaviour changes

Refore the mtervention. the percents of the <tudems who had healthy
behaviour were 62.43 percent and 38,12 percent i the demaensivalive points
and the control points respccti‘.: coAller the mtervention, ’.:; seroents wers
R6.26 and 4d 43 nercen

[

respectively, The students had Ia_’)z'm:-}. cooed heaith
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8. Invastizanen of the ciass absence rar2e due o
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miervention.  the rates wers 23710 percont and 28727 nercent for



demonstrative and control points respectively. After intervention, the rates
became 11.16 percent and 19.25 percent respectivelv. The rate ot the
demonstrative points decreased bv 26.1 percent.

9. Trachoma prevalence rates investigation

Table 16 and Tablei7 showed the results of the investigation for 9.316
students. Before intervention. the prevalence rates for the demonstrative and
control points were 33.51 percent and 34.77 percent respectively. Atter the
intervention. the rates became 25.19 percent and 32.96 percent respectively.
The rate of the demonstrative points decreased by 2.25 percent. It showed
that hand washing facilities and personal health education could help to
prevent the Trachoma.

DISCUSSION

1. Evaluation ot the improved health facilities
a. Hygienic lavatories

The newly-built lavatories and newly-repaired ones in the demonstrative
points ali reached the standard of the office of the National Patriotic Health
Campaign Committee. The newly built three-vaultlavatory was eligible
according to the standard of non-hazardous treatment ot the excrement. The
quatting positions of the lavatories reached the accerding standard. namely.
every quatting postiton for 40 males and everv quatting position for 20
females. »

The exsting preblems stull to be resoled are: 1) No lavatory was constructed
inside the teaching buildings {in the third Hoor and above) { See higure i4);
2) The teachers shared the same lavatories with the students. Thus the time
to use the lavaiories shouid be staggered: 3) The design and canstruction of
the lavatories did not reach the construction standard.

b. Water suppiv tactiines

Waler (aps for hand washing were mereased m the demonsirative peints.
having reached the smndard of 94 students per washing hasin or a ¢00)-
mirihmeter-long pooi. The old boilers were repaired and 1the temperaiure-
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schools which had better economic conditions. As for the schools which had
no enough tunds, the pupis were required to bnng boiled water by
themselves. The students were prohibited to drink unboiled water.

¢. The importance of constructing health facilities

The hvgienic lavatories and water supplv factlities for drinking and hand
washing are the necessarv facilities in the schools. Health tacility should be
considered as one main item of the school intrastructure.

2. The health effect of the improved facilities

Health facility improvement and non-hazardous treatment of the excrement

are the principal tasks of environmental hvgiene in rural areas. It can reduce
the environmental pollution caused bv excrement, increase the level of

environmental quality and prevent the epidemic of intestinal intectious

diseases and parasitosis. The comparison between the 10 demonstrative

points and the 10 control points showed that health facility improvement had

a significant effect in preventing the epidemic of intestinal infectious diseases
and parasitosis. Besides, health facihtv improvement can help to improve the

effect of health education and the cuitivation of health consciousness of the

students. The condition of environmental hygiene outside school can also

have intluence on students” health and health behaviour. so the improvement

of the environmental hvgiene in the communities and families is also

important for the disease prevention.

3. The eftect ot health education”

The students 1n the primary and middle schools are readv to accept new
ideas and foster good health habits. Health education tor the students can
not onlv tmprove the health consciousness of themseives bur also that of our
whole nuticn. As recquired by the cutline of health education of our pation.
health =ducation course shouid be raught in school. This study shows that
even a short period ot health education can achieve sigmnicant etfect in
disease prevention and bealth quahity improvemeni. On the other hand. the
improcement of health conscousness and heaith gualite can hielp o mamain

and berler rhe environmental hvetene,



a. The model role of the demonstrative points

. . . Ea i o ) ' .
The 1mplementation ol itervention measures i the demonstrative pomis
plaved a model role tor other schools which did not applv mterveniion
measures. These schools decided to voluntarly  learn the successtui
experiences from ihe demonstrative powmts and unprove the cavironmental
hvatenic condition of therr own.

b. Intluence on the environmental hyvgiene of the community and famly

The heaith consciousness ot the leadership was greatly increased. and 1t
made rhe base for inproving the health condition m rural areas on the whale.

hie unprovement ot the teachers and students™ heaith consciousness had a
positive attect on the environmental hvgiene of the communities and
tamilies.

c. Besides the social etlect. the economic etfect was also cbtained thrount.
the mtervention measures. The incidence rates ot the intestinal intectiors
diseases and parasitosis and the class absence rate due to illness were greari
decreased. It not onlyv saved the parenis” hospital costs and working tune.
but also guarantecd the students’ health and the normal process of
education.
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Table 1. Comparison of the flies densities in rural schools before the
intervention measures (flies per box)

time (month)
mean(flies
school type spot total
tve P May| Jun | Jul | Aug | Sep per box)
beside A "
lavatory 174 | 427 681 | S05 | 909 | 3096 123.8
primar -
y campus |[146| 348 519 701 709 | 2423 96.9
canteen | 61 80 130 | 113 | 100 | 484 19.4
beside
demonst iovatory |79 | 770 | 995 | 994 | 1108|4446 | 177.8
rative
school campus |605| 908 | 519 | 684 | 823 | 3539 141.6
- | middle
canteen (457 473 627 | 827 | 909 | 3293 131.7
beside : -
dorm 172 237 | 492 | 686 | 649 | 2236 89.4
total 219 3243 | 3963 | 4910 | 5207 19751 111.5
l'a’sast'ge 183 | 346 | 922 | 1042|1021 {3584 | 143.4
primar i
y campus {116| 235 751 799 | 798 | 2699 107.9
canteen [ 127 | 34% 242 135 135 | 284 2%.4
beside
161| 360 | 1105 | 1149 | 1081 | 3856 154.2
control lavatory N
school gl |_C2MPUS |8O1| 1380 | 538 | 662 | 821 |4202| 168.1
i e
canteen | 271 | 601 874 | 813 786 | 3345 133.8
beside
dorm | 10| 195 | 190 | 79 | 26 | 500 20.0
total 126 3462 | 4622 | 4679 | 4688 190_10 1081




Table 2. Comparison of the flies densities in rural schools after the

intervention measures (flies per box)

time (month)
mean(flies
school type spot total
typ P May| Jun | Jul | Aug | Sep | - per box)
beside | 1541 497 | 286 | 338 | 344 |1319] 528
lavatory .
primar
y | campus [114 | 190 | 193 | 216 | 192 | 905 36.2
canteen | 62 | 103 | 117 | 106 | 85 | 473 18.9
demonst Igs:t'gfy 397 | 398 | 439 | 447 | 627 |2308| 92.3
rative
school campus |399 | 444 | 190 | 200 | 318 | 1551 62.0
middle :
canteen | 284 | 364 | 271 | 297 | 375 | 1591 63.6
beside -
o | 44| 67 | 129 | 157 | 156 | 553 22.1
145
total 4 | 1763 | 1625 | 1761 | 2097 | 8700 49.7
beside | »o5 | 1581 | 927 | 1194 | 1522 | 5404 | 2158
, lavatory ‘
primar )
Y | campus |191 (1006 | 868 | 1162 | 2345 (5662 | 226.5
canteen | 115 | 1206 | 294 | 414 | 1450|3483 1295
beside a
control iavatory | 196 | 16111102 1226 | 1579 | 5714 | 228.6
school il |_CBMPUS | 760 | 1030 | 672 | 1230 | 2720 | 6412| 256.5
i82]] e
canteen | 2421|1301 852 | 1509 | 2188 | 100 | 247
peside
o | 54 | 68 | 120 | 149 | 223 | 614 24.6
) ~
total 122 7893 | 4835 | 6884 | 120 | 33371 qaq0




Table 3. Comparison of the round worm infection rates of the rural
primary and middle scheo! students

before taking medicine after taking medicine
schooi type examing | infected infection | examing infected | infection
numbers | numbers rate numbers numbers raie
primar | 4764 254 14.25 1776 61 3.44
demon y ‘
strativ ) ]
e scho middie 1111 119 10.71 1343 29 2.16
cis
total 2872 370 12.88 3119 90 2.87
primar | 1008 216 21.43 1226 140 11.42
control = N
school | middle 578 94 16.26 783 55 7.02
S
total 1886 310 19.84 2009 198 071
Tabie 4. Comparison of the summer diorthoea incidences of the
students before the intervention
. infected infection
school type subjects numbers rate(%)
demonstr primary 412 46 11.17
ative middie 221 13 5.88
schools
total 633 59 9.32
primary 404 54 13.37
:c"r:“;;";'s middle 184 12 6.52
total 588 66 11.22

Table 5. Comparison of the summer diorrhoea incidences of the
students after the intervention

school type subjects infected infection
yP numbers rate(%)
primary 1123 87 7.75
demcnstrative middle 610 42 A 88
schoois ‘
total 1733 129 7.44
primary 1203 213 17.71
control
schools middle 536 107 19.96
total 173¢ 220 12.4C




Table 8. Comparison of the eligibility rates in dental heaith of the

primary and middle school students before the intervention

hool t total eligible eligibility
Sehootlype number number rate(%)
primary 817 119 14.57
de .
emohstrative middle 429 157 36.59
total 1246 276 22.15
primary 882 135 .15.31
control )
schools middle 437 144 32.95
total 1319 279 21.15

Tab%e'7. Comparison of the eligibility rates in dental health of the
primary and middle school students after the intervention

total eligible eligibility
school type number number rate(%)
primary 1711 628 £3.63
demonstrative .
schools middle 579 394 68.05
total 1750 1022 58.40
primary 1162 219 18.85
control ,
schools middle 688 294 42.73
total ‘ 1850 513 27.73

Table 8 Comparison of the eligibility rates of hand cleanness of the
primary and middle school students before the intarvention

total elibible eligibility

school type number number rate(%)
primary 816 395 48.41

decmonstrative .
, A A
schoois middle 429 28F 66 67
total 1245 681 54 69
primary 882 434 49 21
control . -

schools middle 437 238 54 .69
total 1219 §72 | g1.02
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Table S. Comparison of the eligibility rates of hand cleanness of the

primary and middle school students after the intervention

total eligible eligibility
school type number number rate(%)
primary 971 708 72.92
demonstrative middle 479 403 84.13
schools
total 1450 1111 76.62
primary 9862 549 57.07
control .
schools middle 588 425 72.28
total 1550 974 62.84

Table 10. Comparison of the health knowledge popularised rates of
the primary and middle school students before the intervention

e i
primary 1129 585 51.82
demonstrative middle 511 226 44.23
total 1640 811 49 45
primary 863 254 29.43
Sonrol middle 422 152 36.02
total 1285 406 31.50

Table 11. Comparison of the health knowledge popularised rates of
the primary and middle school students after the intsrvention

total eligible eligibility

school type number number rate(%)

primary 1012 818 g0.e2

demenstrative .

) 54Q Q1.20

| schools middle 602 S4¢ Q1.20
~ total 1614 1376 84 70

primary 924 385 41.67

controi : o
schools middle 356 152 42.70

total 1280 527 4195 |




> am Table 12. Comparison of the health behaviour formation rates of the
primary and middle school students before the intervention

total eligible eligibility
school type number number rate(%)
primary 1002 668 86.76
demonstrative middle 396 205 51.77
schools
total 1398 873 62.45
primary 846 346 40.90
sontrel middle 421 137 32.54
© total 1267 483 38.12

Table 13. Comparison of the health behaviour formation rates of the
primary and middle school students after the intervention

hool t total eligible eligibility
schooltype number number rate(%)
primary 791 652 82.43
demonstrative middle 497 459 92.35
schools

total 1288 1111 86.26
primary 924 414 44 81

control .
schools middle 356 165 43.54
total - 1280 569 44 .45

Table 14. Comparison of the class absence rates due to iliness for
the primary and middle school students before the intervention

hool t total absence absence

schoolftype number number rate(%)

primary 655 148 22.80

demonstiative | migdle 332 86 25 an
schoois

total 987 234 23.71

primary 694 181 26 .08

controi . e o o

schools middie 393 388 27.78

total 1047 279 2€.64
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. "4 Table 15. Comparison of the class ahsence rates due to illness for

the primary and middle school students after the intervention

total absence absence
school type number number rate(%)
primary 1401 168 11.99
demonstrative )
schools middle 955 95 9.85
total 2356 263 11.16
primary 1300 299 -23.00
control :
schools middle 1033 150 14.52
total 2333 449 19.25

| l
Table 16. Comparison of the trachoma prevalence rates for the
primary and middle school students before the intervention

o totai infected infection

school type number number rate(%)
primary 1667 437 26.22

demonstrative . ,

schools middle 1141 560 49.08
tota) 2808 997 35.31
primary 1018 368 36.15

Sontrel middle 653 213 32.62
total 1671 581 24.77

Table 17. Comparison of the trachoma prevalence rates for the
primary and middle school students after the intervention

hool type total infected infection

sc P number number rate(%)
primary 1431 370 2£.8€
demonstrative middle 1364 334 24.49

schoois
total 2795 704 25 .19
primary 1235 380 30.77
control . - ~

cchools middle 307 293 36.31
total 2042 673 22.06




