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These seasonal movements in relation to agricultural
activities have been identified as risk factors associated
with malaria infection [5,7-11]. In Thailand, the relative
risk of infection for people who slept in farm huts was
three times higher than that of people staying in resi-
dential villages [5]. In Vietnam, farmers who regularly
slept in plot huts in the forest were approximately three
times more likely to be infected with malaria than those
involved in other work [7].

Two environmental factors for higher risk of malaria
infection have been identified among those who stayed
overnight in farm huts. First, malaria transmission is
more intense in the farm huts than in the village settle-
ments. Second, farm huts are poorly constructed with
fewer barriers agamst mosquitoes [5]. In addition to
these environmental factors, social factors were also
noted. A shortage of nets leads people to keep their
valued nets in their village houses, which are more
secure and it may be cumbersome for people to carry
and set up their nets in their farm huts [12].

Recently, the Global Fund to Fight AIDS, Tuberculosis
and Malaria and other global efforts rapidly increased
the coverage of ITNs in many malaria endemic coun-
tries. In Laos, ITN coverage reached 77.5% of the target
population in 2003 [13]. Furthermore, 1,672,500 ITNs,
including long-lasting ITNs, were distributed amongst
the population of five million between 2004 and 2007
[14]. With the assumption that two people use a net
together, this covered 67% of the total population.

Although the coverage has been increased in many
countries, few studies have documented the association
between malaria infection risk and overnight stay in a
farming hut in a setting of high ITN coverage. Most of
the previous studies about overnight stay provided little
information on whether ITNs or any nets were used
among their target populations [5,7-9], and others were
conducted in the settings where no use or use of
untreated bed nets was more common than use of ITNs
[10,11]. Thus, this study sought to assess whether stay-
ing overnight in a farming hut is associated with malaria
infection among farmers and their family members in a
rural district of Laos.

Methods

Study site

This study was carried out in the Lamarm district of
Sekong province, in the southern region of Laos in 2008.

The annual incidence of malaria in 2003 was 15.4 cases
per 1,000 people in the province, the highest in the coun-
try [2]. Falciparum malaria accounted for more than 95%
of the confirmed cases [13]. The réiny season is from
April to November, with peak rainfall in July or August
[15]. As irrigation is not well developed in most areas,
the rice farming season coincides with the rainy season.
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Sekong province consists of four districts. With 27,000
people and 66 villages, Lamarm is the most populous
district. This district was selected because access to vil-
lages in rainy seasons is known to be very difficult in
other two districts. The remaining one district contained
only a small number of villages. Governmental health-
care facilities in the Lamarm district include one provin-
cial hospital and four health centres that serve rural
communities. ‘ ,

In the district, the National Malaria Control Pro-
gramme has been annually distributing conventional bed
nets since 2000. During distribution, bed nets are sold
in communities at a subsidized price (8,000 Kip:
approximately 1 USD); insecticide treatment services are
provided for free. Since 2009 long- lastmg ITNs have
been distributed instead of conventional nets with insec-
ticide treatment. Indoor residual spraying has not been
adopted. The use of personal spray, mosquito coil, and
repellent appeared to be rare. '

For the target village selection, two- -stage cluster ran-
dom samphng was used. First, one out of the four health
centres was randomly selected, and then three of the ten
villages were randomly selected from the catchment area
of the health centre.

Study population

From the three selected villages (Village A, B, and C), a
total of 143 households (85 in Village A, 41 in Village B,
and 17 in Village C) were registered in the village cen-
sus. An attempt was made to include all of the house-
holds in a survey. Data were collected from 134
households in the March survey, and 135 in the August
survey. In both the surveys, seven households that were
not engaged in farming were excluded. In total, data of
127 households (72 in Village A, 39 in Village B, and 16
in Village C) with 891 people (445 in Village A, 262 in
Village B, and 184 in Village C) and 128 households (76
in Village A, 37 in Village B, and 15 in Village C) with
919 people (472 in Village A, 253 in Village B, and 194
in Village C) were analysed in the March survey and in
the August survey, respectively. Of the 127 households
surveyed in March, 104 with 761 people were included
in both surveys.

Variables and measurements

The outcome in this study was the infection status of
Plasmodium falczparum, as measured by rapid diagnosis
test (Paracheck Pf’, Orchid Biomedical Laboratories,
Goa). Malaria infection was defined by positive test
result with or without clinical symptoms. The indepen-
dent variable was the frequency of overmght stays in
farming huts in the two weeks prior to each survey, as
measured by a question with possible response options
such as 0 day, 1-4 day, and 5 days or more. Because the
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respondents of an interview pre-test had difficulty in
answering the number of exact days where they slept in
huts, the questlon was asked in the categorlcal manner.
Other variables included socio-demographic variables
(sex, age, and number of household members), socio-
economic variables (educational attainment of house-
hold head and household possession of assets, such as
radio, bicycle, motorbike, and car), bed net-related vari-
ables (use of ITN, number of people sharing the same
family type net (with or without insecticide treatment),
presence of hung ITN in main residence, and presence
of hung ITN in hut), rice farming-related variables (type
of rice farming and distance to farming hut), and a clus-
ter-related variable (village). These variables were mea-
sured by conducting interviews with household
members and observmg the bed nets.

~In this study, ITN was defined as a conventlonal net,
which was treated with insecticide in the past twelve
months. The possibility that households possessed a
long-lasting ITN was not taken into account, not only
because the National Malaria Control Programme had
not provided long-lasting ITNs in the study site, but
also because they were rarely available at retailers. The
use of ITN was defined as the sleeping under an ITN
during the previous night.

Reliability and validity of the measurements

Paracheck Pf* is a rapid diagnostic test kit which detects
Plasmodium falciparum-specific protein (histidine-rich
protein-2) in human blood. In Laos, this test tools are

widely used in two settmgs one is at rural health cen-

tres where microscopy examinations are often unavail-
able and another is by village health volunteers in
communities [16]. A review study reported that histi-
dine-rich protein-2-based tests including Paracheck
commonly give sensitivity > 90% and specificity >85% in
clinical cases [17]. Paracheck test results performed by
village health volunteers in Laos showed that sensitivity,
specificity, positive predictive value, and negative predic-
tive value were 74.3%, 99. 3% 83. 9%, and 98. 7%, respec’
tlvely [16].

With the exception of four varlables (frequency of
overnight stays in farming huts, number of people
sharing the same family type net, distance to farming
hut, and rice farming type), measurements were based
on questlons drawn from the Multiple Indicator Clus-
ter Survey Questlonnalre 3 developed by the United
Nations Children’s Fund. Surveyors also confirmed
the presence and type of bed nets left in each house-
hold’s main residence. To increase the validity of the
measurements, interview procedures were pre-tested
with surveyors at 25 households in a village. Ques-
tions that respondents had difficulty in answermg

were modified.
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Data collection

A pair of cross-sectional surveys was conducted in
March (during the dry season) and August (during the
rainy season), 2008. Each survey consisted of interviews
with household members with particular focus on heads
and blood exammatlons almmg at all household
members.

Five health workers from local health offices were
recruited and trained as surveyors. They made house-
hold visits and conducted interviews with household
heads. The surveyors invited a household head to be the
main interviewee. In cases where the head could not
part1c1pate in the interview, the next responsible person
(e g. a spouse) was chosen. Other household members
were encouraged to help the household head to cor-
rectly respond to the interview questions.

Blood examinations of villagers to determine the pre-
valence of P. falciparum in the villages were conducted
on the same days as the interviews. All villagers were
invited to assemble at a mobile laboratory that was set
up at a designated place including a village health volun-
teer’s house and a primary school. Blood samples were
collected from those who gathered and consented to
their participation. For child participants, their guardians
consented to their participation. Two laboratory techni-
cians from the Center of Malariology, Parasitology, and
Entomology, collected a finger prick blood sample from
the participants for testing by rapid diagnosis test.
Collected blood was immediately used for testing. Results
of Paracheck assay were read at 15 minutes from the
starting of testing and interpreted by both the techni-
cians. In case that Paracheck turned out to be invalid or
technicians did not reach an agreement on interpretation,
a blood sample was collected for re-testing. Laotian
medical doctors from the same institute treated all parti-
cipants who tested positive by giving Coartem® or artesu-
nate suppository according to the National Malaria
Treatment Guideline. Except one field surveyor, the same
members worked for the data collection both in the
March and August surveys '

Statistical analysis

A sample size of 516 people was needed to detect a sta-
tistically significant difference in malaria prevalence
between people who stay overnight in farming huts and
those do not, with 80% power at 95% significance level.
It was hypothesized that 90% of villagers would be farm-
ers or a farmer’s family members and that half of them
would have stayed overnight in a farming hut in the two
weeks prior to the survey. It was also hypothesized that
70% of them would participate in a blood examination
on the basis of the study conducted in the district [18],
and the difference in the prevalence of malaria would be
10% among people who would stay overnight in a
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farming hut (estimated at 20%) and those who would
not (10%). The sample size was increased to 700 people
to protect against uncertainties in the sample size
estimations.

Bivariate and multivariate analyses were done to
examine the association between the outcome variable
and both independent and confounding variables. For
the analysis, each confounding variable was categorized
as follows: age (< 5 years, 5-14 years, or 215 years);
number of household members (< 4 people, 4-9 peo-
ple, or 210 people); educational attainment (no educa-
tion, primary, or secondary and above); possession of
asset (no radio or bicycle/motorbike/car, radio or
bicycle without motorbike/car, or motorbike/car);
number of people sharing the same family type net (1-
2 people, 3-4 people, or 25 people); distance to farm-
ing hut (< 3 km or =3 km); and type of rice farming
(paddy only, slash-and-burn only, both). Odds ratios
(OR) and 95% confidence intervals (CI) of the outcome
for each variable were estimated using logistic regres-
sion analysis. The multivariate model was adjusted for
all the variables other than the independent variable
(frequency of overnight stays). Statistical analysis was
performed using SPSS 17.0 (SPSS Inc., Chicago, IL). A
P-value of < 0.05 was accepted as statistically
significant.

Ethical clearance

This study was approved by the National Ethics Com-
mittee for Health Research, Ministry of Health, Lao Peo-
ple’s Democratic Republic (No. 044/NECHR). The
participants knew that their participation would be
voluntary and that all data obtained would be confiden-
tial. Verbal and written consent was obtained from all
the participants before conducting the survey.

Results

Household characteristics

The mean number of household members was 7.0 (891/
127) in the March survey, and 7.2 (919/128) in the
August survey (Table 1). Educational attainment of the
household heads was mostly primary level. Most of the
households (74.8% in March, 71.9% in August) practiced
paddy rice farming with or without slash-and-burn rice
farming and the remainder exclusively practiced slash-
and-burn rice farming. In both surveys, the median dis-
tance between the permanent residence and the rice
paddies or slash-and-burn field was 3.0 km. Farming
huts were constructed of wood and/or bamboo with a
thatched roof. The front sides were largely or completely
open. Although most main residences had a window
without mosquito-proof net, main residences appeared
to be more protected than farming huts in terms of
mosquito invasions.

Page 4 of 9

Individual characteristics

The total population reported from the households was
891 in the March survey and 919 in the August survey
(Table 2). Adults (15 years old or older) and females
accounted for nearly a half of the population.

In the March survey, 13.7% of the population reported
that they stayed overnight in a farming hut in the two
weeks prior to the survey. In contrast, 74.6% reported
doing so in the August survey. Children under five years
who stayed overnight in farming huts accounted for
20.8% (33/159) in the March survey and 80.2% (138/
172) in the August survey. These percentages were
higher than any other groups: for children aged 5-14
years the percentages were 7.7% (21/273) in the March
survey and 75.1% (208/277) in the August survey; for
adults there were 14.8% (68/459) in the March survey
and 72.1% (339/470) in the August survey.

Use of ITN was common both in farming huts and
main residence. In the March survey, 66.3% (53/80) of
those who stayed overnight in farming huts used an
ITN, and 85.8% (680/793) of those who stayed overnight
in their main residence used one. In the August survey,
95.2% (555/583) of those who stayed overnight in farm-
ing huts used an ITN, and 92.5% (309/334) who stayed
overnight in their main residence used one.

People commonly shared one net with multiple peo-
ple. In the March survey, the most commonly reported
number of people sharing a net was three to four
(48.8%; 435/891), followed by one to two (31.0%; 276/
891) and five or more (17.8%; 159/891). Likewise, in the
August survey the most commonly reported number of
people sharing was three to four (45.7%; 420/919), fol-
lowed by one to two (40.8%; 375/919) and five or more
(13.2%; 121/919).

For blood examination, 73.8% (658/891) and 69.4%
(638/919) participated in the March and August surveys,
respectively. The prevalence of falciparum malaria was
15.3% (101/658) in the March survey and 22.9% (146/
638) in the August survey. Of the people who partici-
pated in the blood examination in March, 64 (positive:
16, negative: 48) had self-reported fever that occurred in
the past one week and the remaining 594 (positive: 85,
negative: 509) had no fever. Of the people who partici-
pated in the blood examination in August, 60 (positive:
26, negative: 34) had fever and the remaining 578 (posi-
tive: 120, negative: 458) had no fever. Of the 101 people
who were tested positive in March, 18 were also tested
positive, 59 negative, and 24 not participating in August.

Bed net characteristics

In total, there were 528 nets in the March survey and
560 in the August survey (Table 3). In the March sur-
vey, 61.9% were used in the main residence, while 32.9%
were not used either in the main residence or farming
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Table 1 Household characteristics
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March (n = 127) August (n = 128)

n % 95% CI* n % © 95% CIP
Mean number of household members (SD) 7.0 4.1) 63,78 72 4.3) 64,79
House type ) o k
Bamboo 36 283 136430 28 219 66,372
Wood ) 709 615803 99 773 690, 856
Cement 1 08  -167,183 1 08  -167,183
Educational attainment of household head '
No 21 165 06, 324 17 133 -2.8, 294
Primary 85 669 569,769 9 703 609, 79.7
Secondary or above 21 165 06, 324 21 164 k 06, 322
Farm type ; - -
Paddy 47 - 370 232,508 56 438 308, 56.8
Slash 32 252 10.2, 402 36 281 134,428
Paddy and slash 48 378 241,515 36 281 134, 428
Household assets ' , ' .
) None 45 354 214,494 49 383 246,518
Radio and/or bicycle 48 378 241, 515 44 344 204, 484
Motorbike and/or car 34 268 119,417 35 273 125,421

*: 95% confidence interval for the estimated proportion or mean.

hut, although some of them were hung. In the August
survey, 43.2% and 29.1% were used in the farming hut
and main residence, respectively. The remainder (27.7%)
was not used either in the main residence or farming
hut. Insecticide-treated nets accounted for 83.5% of the
total nets in the March survey and 93.6% in the August
survey. Almost all were family type nets, which can
cover two to three people. The mean number of nets
per household was 4.2 (528/127) in the March survey,
and 4.4 in the August survey. ’

Factors associated with malaria infection status -
Logistic regression analysis for the March survey showed
no association between malaria infection status and fre-
quency of overnight stays in huts even after adjustment
for the confounding variables (Additional File 1).
Among variables other than frequency of sleeping in
huts, “number of people sharing the same family type
net with or without insecticide treatment” and “rice
farming type” were associated with increased risk of
malaria infection in the multivariate model. People who
shared one net with five people or more had a greater
risk of malaria infection than those sharing one net with
up to two people (adjusted OR 2.22, 95% CI 1.15-4.27).
Additionally, people who predominately practiced slash-
and-burn farming were more likely to be infected with
malaria than those practicing paddy farming alone
(adjusted OR 2.12, 95% CI 1.03-4.35). .

In the August survey, logistic regression analysis showed
no association between malaria infection status and fre-
quency of overnight stays in huts even after adjustment

for potential confounding variables (Additional File 2).
Among the confounding variables, “rice farming type” was
found to be associated with the risk of malaria infection in
the bivariate model. After adjustment, however, the vari-
able was found to be not statistically significant. No statis-
tical association was found with any other variables.

Dlscusswn ‘ :

The primary finding was that overnight stays in farming
huts was not associated w1th the risk of malaria infec-
tion in either the dry or rainy seasons in the study site
in Laos, where ITNs were wxdely used both in perma-
nent residences and farming huts.

This finding suggests that previously reported associa-
tions might be due partly to insufficient coverage or
improper use of ITNs in the farming huts. This finding
was in line with that of the Tanzania study that reported
no association between overnight stays in the farming
huts and incidence of febrile illness episodes in the
malaria endemic area of the country [6]. In that study,
97.9% of the people who stayed overnight in farming
huts reported that they used a bed net and nearly 60%
of the nets were ITNs.. . ..

‘The finding is important not only because overmght
stays in farming huts are reported in malaria endemic
countries other than Laos, but because overnight stays
in farming huts are not confined to adult population. As
shown both in the present study and by Hetzel et al [6],
children under five years of age, those most vulnerable
to malaria infection, were taken to the farming huts by
their parents, Although the coverage of ITNs is high in
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Table 2 Individual characteristics
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March (n = 891) August (n = 919)

n % 95% CI® n % 95% CI?

Age (years)

<5 159 178 119,237 172 187 129, 245

5-14 273 306 251,361 277 301 247,355

215 459 515 469,561 470 511 466, 556
Sex

Male 433 486 439,533 446 485 439,531

Fermale 458 514 468,560 473 515 470, 56.0
Frequency of sleeping in hut (number of days during past two weeks)

0 769 863 839,837 234 255 199, 31.1

1-4 58 6.5 02,6128 223 243 187,299

25 64 72 09,135 462 503 457,549
Slept under net (any type) the preceding night

Yes 870 976 966,986 916 997 993, 100.1

No 6 0.7 -6.0, 74 3 03 -5.9, 6.5

Unknown 15 1.7 -438,82 0 00
Slept under insecticide-treated net the preceding night (at hut)

Yes 53 663 536,790 555 952 934, 970

No 3 38 -17.8,254 9 15 -64, 94

Unknown 24 300 117,483 19 33 -47,113
Slept under insecticide-treated net the preceding night (at main residence)

Yes 680 858 832,84 309 925 896 956

No 48 6.1 -0.7, 129 6 18 -88, 124

Unknown 65 82 15, 149 19 57 -47,16.1
Slept under insecticide-treated net the preceding night (overall)

Yes 733 823 795,851 864 940 924,956

No 55- 62 -02,126 15 16 48,79

Unknown 103 116 54,178 40 43 -20, 106
Number of people sharing any one net

1-2 276 310 255,365 375 408 358,458

34 435 488 441,535 420 457 409, 505

25 159 178 119,237 121 132 72,192

Not using a 21 24 -4.1,89 3 03 -59, 65

net/unknown

®: 95% confidence interval for the estimated proportion.

Laos, it remains low in many malaria endemic countries
[13]. Efforts should be made to increase ITN coverage
to protect this vulnerable group. ‘

The second important finding was that using one
family type net with five or more people significantly
increased the odds of malaria infection risk. In the study
site, almost all the nets were family type, which are
usually designed to cover up to three adult people.
Thus, sharing one family type net with five or more
people quite obviously exceeds its capacity. The finding
is in line with a study from Vietnam that reported that
people sharing one net with four to six people were
more likely to have malaria than those who shared with
up to three people [19]. However, their results were not
adjusted for potential confounding variables. Results of
the present study showed that the association was found

even after adjustment for age, the number of household
members, and insecticide-treatment status.

The importance of health education regarding the
proper use of nets has been recognized in malaria control
[20,21]. However, such education does not necessarily
cover how many people can share a net [22,23]. Addi-
tionally, Roll Back Malaria indicators, which are often
used to assess progresses of malaria control efforts, focus
only on whether people sleep under a net or not and pay
little attention to proper net use [24]. Thus, this study
suggests that number of people sharing one net should
be emphasized in health education and be included as an
indicator to assess the proper use of nets.

An interesting finding was that although the associa-
tion between the number of people sharing the same
family type net and malaria infection was statistically
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Table 3 Household bed net characteristics.

Page 7 of 9

March (n = 528) August (n = 560)

n %  95% CP n %  95% CP

Place where any nets were used/not used the night
before the survey

Placed in main residence and used 327 619 566,672 163 291 221,361

Placed in main residence but not used® 65 123 43,203 106 189 114,264

Placed in farming hut and used 27 51 -32,134 242 432 370,494

Placed in farming hut but not used® 109 206 130,282 49 88 09,167
Net type

Family 525 994 .987,1000 557 995 989, 100.1

Double 2 04 -83,9.1 2 04 -83,9.1

Single 1 0.2 -86, 9.0 1 02 -8.6, 90
Insecticide treatment status ;

Treated 441 835 800,870 524 936 . 915,957

Not treated 35 6.6 -16, 148 12 21 -6.0, 102

Unknown 52 98 17,179 24 43 -38,124
Mean number of any nets per household (SD)

Main residence 31 (16 28,34 21 (1.6 18,24

Hut 11 (3) 09,13 23 (1.7 20,26

Overall 42 1) 38,45 44 (19 40, 47
Mean number of ITNs per household (SD) :

Main residence 27 (1.7 24,30 20 (1.7) 17,23

Hut 09 (1.2 07,11 21 (7 18, 24

Overall 35 (23) 31,39 41 Q1) 37,45

2. 95% confidence interval for the estimated proportion or mean.
b. These unused nets included both hung and not hung nets.

significant in the March survey, no association was found
in the August survey. This difference might be related to
the decreased repellent effects of ITNs. In the study site,
the National Malaria Control Programme annually pro-
vides net treatment around April, and people have little
chance to treat their nets with insecticide except the pro-
gramme-led treatment exercise. Although the repellent
effect on mosquitoes is strongest soon after treatment,
the effect gradually decreases as time passes [25]. Thus,
the reason for the lack of association in the August sur-
vey might be due to the effects from insecticide remain-
ing on the nets. Alternatively, the finding could be due to
the results of increased number of ITNs and its use. In
the August survey, ITNs accounted for 93.6% of the total
nets, while 83.5% in the March survey.

The results suggest that people who practice seasonal
movements may need a greater number of nets than
those who do not. In March, 25.7% of the total bed nets
were placed in the farming huts even though the study
respondents reported that they rarely stayed at the huts
overnight. There were two poss1ble reasons for this:
first, the nets may be used for nuisance protection dur-
ing the day, as was reported in a number of studies
[26,27]; second, the difficulty involved with frequently
carrymg a net between the main residences and farmmg

huts [12]. Programme planners need to take the extra
nets used in farming huts into account when they
decide how many nets are required for distribution. -

In this study, blood examinations were performed with
Paracheck, which is based on the detection of histidine-
rich protein-2 produced by falciparum parasites. Because
this protein can remain in blood for several weeks even
after successful treatment, some of the study partici-
pants who tested positive might not have had parasitae-
mia (false-positive). However, it is unlikely that many of
them resulted from false-positives; studies that assessed
the performance of Paracheck among asymptomatlc
population in Asian settings showed that sensitivity, spe-
cificity, positive predictive value, and negative predictive
value were 92.3%, 97.2%, 83.7%, and 98.8% in Thailand
(prevalence: 15.0%), and 94.4%, 89.0%, 70.3%, and 98.3%
in India (prevalence: 24.4%), respectively [28,29].

This study asked people’s behaviors regarding over-
night stay in farming huts in the past two weeks. The use
of the two weeks duration is reasonable to minimize the
potential recall bias associated with self-report but may
not be enough to assess an association between sleeping
in farming hut and malaria infection, particularly when
the extended period of persistence of histidine-rich pro-
tein-2 is considered. However, it is likely that the study
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population who frequently slept in farming huts for the
past two weeks were more likely to choose to sleep in
farming huts around the survey period, compared to
those who never slept in farming huts.

In this study there were five major limitations. First,
nearly 30% of the people did not participate in blood
examinations. Logistic regression analysis was conducted
using data from those who participated. Thus, results are
not free from selection bias. Those who did not partici-
pate in blood examinations were more likely to sleep in
huts for five days or more compared to those who parti-
cipated in March (10.7% vs. 5.9%) and in August (52.1%
vs. 48.7%). It suggests that one reason for non-participa-
tion might be due to people working in the farms and
that the association between malaria infection and fre-
quency of overnight stays might be underestimated. In a
future study, performing blood examinations at the time
of interview is recommended to avoid potential loss due
to non-response. Second, because any entomological sur-
veys were not conducted, it is unclear how intensive
transmissions were in permanent residences and farming
huts. Third, because the data collection was limited to
only one health zone in the district, the samples of this
study might not reflect the entire population of the dis-
trict. However, as other health zones have the similar
ecological setting and the same ethnic group (Lao
Thueng), differences in malaria epidemiology and peo-
ple’s behaviors seem to be small. Fourth, the association
might be somewhat underestimated in case sleeping in
farming huts was associated with low-level parasitaemia.
Finally, although the estimated minimum sample size
was multiplied by 1.5, the increase might be insufficient
to fully address the design effect of the sampling strate-
gies used in this study. The estimated sample size should
have been multiplied with consideration to design effect
related to cluster surveys.

Conclusions

This study showed that staying overnight in farming
huts was not associated with an increased risk of malaria
infection in the setting where ITNs were widely used in
farming huts. It suggests that malaria infection during
overnight stays in farming huts might be preventable if
ITNs are properly used in rural Laos.

Additional material

Additional file 1: Logistic regression analysis which examined the
associations of variables with malaria infection status in March
survey.

Additional file 2: Logistic regression analysis which examined the
associations of variables with malaria infection status in August
survey.
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Summary High-quality textbooks and learning materials are especially important for school
children, but school textbooks may contain incorrect health information. The objective of
this study was to review the findings of analytical studies about the contents of texthooks
used in elementary, junior high, or high schools. Of 450 studies we screened, we reviewed
14 that met the inclusion criteria, and summarized information regarding: i) authors
and publication year, ii) target country, iii) topics selected, iv) school level, v) textbook
subject(s), vi) analytical methods, and vii) findings. Of the selected 14 studies, 9 were
conducted in the United States and Spain. Health topics focused mainly on sexuality,
HIV/AIDS, and nutrition. The reviewed studies were classified according to the amount
of topic information they contained, the accuracy of the health information provided,
and the health information priorities convey’ed. The findings of reviewed studies can be
summarized as follows: some current school textbooks provide insufficient content and
contain inaccurate or out-of-date health information. This study found through health-
related content analysis of the school textbooks that textbooks in the United States and
Spain cover sexuality, sexually transmitted diseases, and nutrition more often than do
textbooks in other countries. Content quality is sometimes inappropriate and requires
improvement.

Keywords: School textbooks, school health, health education, content analysis, systematic
review

1. Introduction

School health education has proven to be effective in
increasing knowledge and improving attitudes, beliefs,
and skills needed to practice healthy behaviors (Z,2).
School textbooks are essential materials for school
health education (3,4). Particularly in resource-limited
settings, school textbooks can play an important role
as a source of reliable information (5). Because school
textbooks can provide health information on disease
prevention and essential health skills, the information
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Global Health, Graduate School of Medicine, The
University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo
113-0033, Japan.

e-mail: marinol3@m.u-tokyo.ac.jp

they contain must be reliable. The United Nations
Educational, Scientific and Cultural Organization
(UNESCO) emphasizes improving the quality of
textbooks as one of its policy recommendations within
the Education For All Framework (6).

Despite the importance of accuracy, however,
previous studies have indicated that school textbooks
contain incorrect or insufficient health information
(7). To reduce the likelihood of students receiving and
accepting incorrect information, regular revision and
regular improvement of content quality is essential for
raising the health levels of students and their family
members. Reviews of school textbooks by government
authorities and the inclusion of priorities of national
health policies are also recommended, yet few studies
have assessed textbooks in terms of their health
information content or examined their accuracy and
frequency of revision.
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The objective of this study was to review the
findings of analytical studies of the contents of
textbooks used in elementary, Jumor high, and h1gh
schools.

2. Methods
2.1. Search strategy and inclusion/exclusion criteria

We did a search for eligible literature regarding school
health and school textbooks. First, we conducted an
electronic search of popular academic databases for
health and education. Our electronic search strategy
was first to look at the PubMed and the Education
Resources Information Center (ERIC) Internet
databases. PubMed is a service of the U.S. National
Library of Medicine from MEDLINE and other life
science journals of a biomedical nature. ERIC is
an online digital library of education research and
information, sponsored by the Institute of Education
Sciences of the U.S. Department of Education. Both
databases seemed appropriate choices because they are
widely used in their respective fields (medicine and
education) and cover the key words of the reviewed
studies. In both PubMed and ERIC, the key words
"schools” AND "textbooks" AND "health" were used

to retrieve articles published between January 1980 and
June 2009, with no language restrictions. The search
strategy also included a review of the references cited
by the identified studies. The process and the number of
systematic reviews are shown in Figure 1.

The inclusion criteria were the following: the study
must include content analysis of school textbooks;
the textbooks examined must be used in elementary,
junior high, or high school; the textbooks must include
health-related information; and the articles must have
been pubhshed between 1980 and 2009. As education
systems in different countries differ, school levels were
classified according to grades or ages, and defined as
elementary school, junior high school, or high school.
Content analysis is defined as the systematic, objective,
qualitative analysis of message characteristics (8).
Exclusion criteria were content analysis of content
unrelated to health, use of intervention analysis, or use
of the textbooks in kmdergartens or college/university-
level education.

‘Titles and abstracts of studies were screened

primarily using the key words. Two reviewers

independently assessed all titles and abstracts retrieved
through the electronic searches. An initial relevance
screening generated 450 studies in total from the
literature search, including 245 studies from PubMed

Articles identified through search strategy

=450
245 from PubMed
205 from ERIC

»| Excluded 3832

» N "

67 abstracts reviewed
»| Excluded 25%
42 full-text articles reviewed

*| Excluded 28°

v o

14 artides

met the inclusion criteria

Figure 1. Flow chart of the study selection process.

* The 383 excluded articles included those with no content analysis or

content analysis on other topics. * These 25 articles were excluded because target school levels did not meet the inclusion criteria.
*These 28 excluded articles included intervention studies or content analysis not related to health topics.
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and 205 from ERIC.

Of these 450 studies, 383 were excluded due to a
lack of content analysis or a suggestion in the titles or
abstracts that the content analysis was of non-health-
related content. This screening yielded 67 studies that
met the initial inclusion criteria. Next, the abstracts
of the 67 studies were collected and independently
reviewed, and excluded from full-text review if the
content analysis was not focused on school textbooks or
if the topic was not health-related.

Of the 67 studies, 25 were excluded because their
target school levels did not meet our inclusion criteria.
The remaining 42 studies returned by the searches
were included in the full-text review. Full-text copies
of the 42 studies identified as potentially relevant were
retrieved; their full texts in English were collected and
reviewed; they included 8 non-English studies that had
been translated into English. In cases where reviewers
disagreed on the eligibility of reviews, a discussion
was held in order to obtain consensus. The studies in
full-text were included if they met all of the above-
mentioned inclusion criteria (use of content analysis,
use of textbooks in elementary, junior high, or high
school, and focus on health information, including
hygiene, infectious diseases, and other health topics).
We excluded intervention studies and systematic
reviews. The 42 full-text screened studies were
reexamined several times by two reviewers.

Of the 42 full-text studies, 28 were excluded
because they included intervention studies or
systematic reviews, or they analyzed non-health
content. Ultimately 14 studies met the inclusion criteria
and were examined. Of the 14 studies, 5 were not
written in English: 3 were in Spanish (4,9,10), 1 was in
Portuguese (/I), and 1 was in German (/2). We asked
native speakers of Spanish, Portuguese, and German
to translate the 5 studies into English and reviewed the
English translations. Searches were conducted between
May and August 2009.

2.2. Assessment

All the studies of content analysis were examined
from two aspects: the content of relevant domains,
and the total numbers of pages, tables, figures, and
pictures/illustrations. All were summarized using a
form containing 7 categories for comparison. The 7
categories included: 7) authors of references and year
of publication, ii) target country, iii) specific health
topic, iv) school level or grade, v) textbook subject(s),
vi) analytical method(s), and vii) findings. This process
resulted in a document with tables.

3. Results

We summarized the characteristics of the 14 studies of
content analysis we examined in Table 1.

3.1. Target country

Of 14 studies, 12 were conducted in North America or
Europe. The target countries were: the United States
in 6 studies, Spain in 3, and Brazil, Canada, Mexico,
Switzerland, and the United Kingdom in 1 each. Twelve
of the studies were conducted in developed countries,
2 in middle-income countries, none in low-income
countries.

3.2. Specific health topics covered

Of the 14 studies, 2 evaluated the priorities of the
health information content in the textbooks (4,9).
The main health topics in 12 studies were sexuality,
sexually transmitted diseases (STDs), and nutrition. Of
the included studies, 4 focused on sexuality, including
reproductive health, gender representation, and STDs
(7,13-15), 3 focused on nutrition or diet, including
excessive intake of sugar-rich food (12,16,17), and 1
each focused on HIV/AIDS (/0), mental health (18),
hearing health (19), oral cancer (20), and vaccination
(11). Two other Spanish studies identified the priorities
of health topics covered. In a study conducted
by Catalan in 2003, the priorities were hygiene,
followed by eating (9); in the other study conducted
by Barrio Cantalejo et al. in 2008, they were diet,
physical exercise, and the impact of environmental
contamination (4).

3.3. Target school levels and textbook subjects

Target school levels and textbook subjects were diverse.
Of the 14 studies, 9 studies targeted a single school level:
5 targeted elementary schools, 3 targeted junior high
schools, and 1 targeted high schools. The remaining 5
targeted multiple school levels: 1 study each targeted
elementary and junior high schools, elementary and
high schools, or junior high and high schools; the
remaining 2 studies targeted all three school levels. The
textbooks examined covered the full range of subjects:
health science, language, arts, mathematics, history,
science, arithmetic, algebra, and chemistry.

3.4. Analytical methods

All 14 studies examined were descriptive studies
of content analysis. Content analysis is an in-depth
analysis of messages using quantitative or qualitative
techniques. The studies' analytical methods fell into
three main patterns: 7) analysis of the amount of topic
information in words, pictures, and/or illustrations
(8 studies); ii) examination of the accuracy of health
information (2 studies); ii7) identification of health-
related topics and their priorities (2 studies). Of the two
remaining studies that did not fall into any of the three
main patterns, one identified the impact of political and
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Table 1. Results of reviews by target country, school grade level, subjects, and methodology

Author, year  Target country ~ Specific health topics  School level and grades . Subjects of texts * Analytical methods - Findings
Tolan and - us Mental health High school. - Health textbooks Examination of community mental Information in high school health textbooks does not adequately
Lounsbury, No information about - health ideology presented in high school - represent modern mental health knowledge or practice. It does
1982 - grades. health textbooks. not meet society's mental health needs.
D'Onofrio and us - Nutrition, - Grades K-3 in Readers, Analysis of food-related content in  Food-related content in the texts revealed an excessive emphasis
Singer, - ‘ . sugar, sweets elementary school. pre-readers, and words and pictures in texts. “-on sweets in both words and pictures. The poor results of
1983 reading workbooks } ; . “'nutrition education have been publically decried. Unintended
: messages may work agamst the promotion of healthy eating
habits. Textbook revision is clearly indicated. -
Kroger and Yarber, us STD and sexuality Junior high school. © Health science Assessment of potential contnbutlon of -Sex educatlon textbooks contribute to STD control objectlves
1984 : . "~ ' No information ab out and sex education textbooks to STD control objectives. - better than do health science textbooks. Health science textbooks
o - grades. o . _may not contribute toward reducing STD incidence. Both types
- of textbooks present biomedical mformatlon thhout significant
errors.. -
Fragerand Kahn, us Hearing health Elementary school. School Identification of health information on ' More content regarding the signs and causes for hearing
1988 - and protection No information about  health textbooks hearing and assessment of its usefulness  problems was identified than recommendations for avoiding
grades. to prevent hearing loss. hearing problems Hearing health mobilizing mformatxon is
: lacking.
Beyeret al., Us Gender representation  Junjor high'and high - History, Examination of gender inequity in  Illustrations showed greater female representation. Greater
1996 school. No information ~ mathematics, written textbooks. male representation included that related to drug use, sexual
about grades. science, and exploitation, sexual desire, and homosexuality. Greater female
reading “representation included that related to body image, diseases of
g the reproductive organs, and hygiene.
Baysac et al., Us Oral cancer Grades 1-12 Health education Evaluation of quality, completeness, and  Current school health textbooks do not provide adequate
2004 in elementary, junior. : accuracy of oral cancer information. information about oral cancer prevention and early detection. To
high, and high school. . - achieve Healthy People 2010 objectives, correct and-adequate
L information about risk factors ‘and examinations for oral cancer
are needed.
Gavidia Catalan, Spain All health information = Elementary, junior = All subjects Identification of 1) presence or absence - Sixty-three percent of the texts analyzed included topics on
2003 - ' : ‘ high, and high school. of education for health, 2) inclusion of  health education. Most topics were related to hygiene and
No information about - health-related topics, 3) degree of health - eating. Health-related concepts most often dealt with are those
grades. covered, 4) inclusion in the subject or  of being disease-free and in a state of well-being. Current school
dealt with on a transversal basis, 5)°  textbooks are not sufficient either as a pomt of reference oras an
methodological aspects. - ‘ - adequate resource. :
Barrio Cantalejo Spain @ Allhealth information = Elementary and high~ No information: Identification of 1) health priorities . The priorities most frequently covered in the textbooks were
etal., . : school. No information . about subjects. defined by health organizations, = diet, physical exercise, and the impact of environmental
2008 - about grades.: g : 2) messages on health, 3) extent to . contamination. The health messages contained in school

which these messages fit the priorities
established. ‘

textbooks are not well adapted to the priorities defined by health
organizations.

Abbreviations: STD, sexually transmitted ‘diseases; STI, sexually transmitted infection.

(to be continued)

"89-19:(7)S I107 "Spua4[ 2oua12801g

¥9



&€

0D SPUIL]2OU1ISO1q MMM

Table 1. Results of reviews by target country, school grade level, subjects, and methodélogy (continued)

Author, year Target country ~ Specific health topics School level and grades Subjects of texts Analytical methods Findings
de Irala et al., Spain Sexuality, 14-15-year-olds in  Biology Evaluation of the extent to which  All textbooks presented inaccurate information and incomplete
2008 human reproduction, secondary school textbooks on sexuality and human  perception of sexuality or risky behavior. On average, 12.6
and STIs reproduction promote healthy  incorrect messages were identified in each textbook. Eleven
reproductive lifestyles as well as  of 12 textbooks examined provided misleading statements on
avoidance of risk behavior among  condom use for contraception and STI prevention and on family
adolescent students. planning methods. The textbooks were neither appropriate nor
sufficiently comprehensive for adolescent education on issues of
sexuality. Results suggest a need for alternative textbooks based
on better scientific evidence. Teenage sexual activities described
in the textbooks are not supported by epidemiological data from
the Spanish National Institute of Statistics.
Succi et al., Brazil Vaccines Grade 1-8 in elementary Science Evaluation of content of textbooks with ~ Despite Ministry of Education recommendations, 34% of
2005 school and biology regard to concepts and information on  elementary-level textbooks did not include the subject of
vaccination. vaccination. More than half of the textbooks with content on
vaccines presented some erroneous information on vaccination,
errors in vaccination schedules, out-of-date information,
omission of content, or inadequate illustrations.
Baron, Canada Nutrition Grade 1-6 in elementary Language, arts, Detection of nutrition messages in A large proportion of references were to sugar-rich foods.
1990 school and mathematics words and pictures. Unintended information may influence nutritional habits of
children.
Granados Mexico HIV/AIDS prevention ~ Grade 5-6 in elementary ~ Natural science, Clarification of social actors' positions ~ Those actors whose beliefs are based on tradition and are
-Cosme ef al., and 1-3 grade in junior  biology, civics, and interests and their influence on the  contrary to modernization oppose the inclusion of topics
2007 high school and content of textbooks. on sexuality and HIV/AIDS in the school curriculum. The
ethics education deficiencies and decline in HIV/AIDS prevention education
were caused by actions from opposition groups.
Eichholzer Switzer-land ~ Nutrition Grade 1-4 in elementary - = Reading, arithmetic, Examination of contents regarding  Educational information regarding nutrition can be found in all
-Helbling et al., school and language nutrition in the textbooks. textbooks, but it was not adjusted to today's perceptions.
1984 :
Reiss, 1998 UK Sexuality 14-15-year-olds in high  Biology Analysis of health topics related to  Some science textbooks are sensitively written, comprehensive,
school and science human sexuality in school science  and helpful. Others fail to tackle personal issues dealing with

textbooks.

menstruation, ignore lesbian and gay issues, and either omit
or fail to deal adequately with cultural issues in spite of the
regulations of the UK Government's own Circular.

Abbreviations: STDs, sexually transmitted diseases; STI, sexually transmitted infection.
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social ideology on the content of HIV/AIDS education
(10), another identified gender representation and
examined gender inequity in textbook descrlptlons
9.

As the objective basis of analyses 4 studles
cited the country's national health policies or
recommendations as a standard and compared them
with the content of health information in the textbooks.
The 4 studies cited Healthy People 2010 in the Umted
States, health priorities defined by health organizations
or authorities in Spain, or recommendations of the

Ministry of Education in Brazil. Other studies had no -

standards by which to evaluate the contents.
3.5. Findings

To summarize the quality of the school textbooks
examined in findings, we chose the amount, the
accuracy, and the currency of the health information
on target health topics. We showed the results using
the "+" symbol in Table 2. Of 14 studies reviewed, 11
reported that the school textbooks examined provided

insufficient content or lacked information regarding

the target topics; 5 studies reported that the health
information in textbooks included inaccuracies or
false information; and 5 studies reported that the
health information was not current or was out-of-date
and needed revision. In total, the authors of 13 of the
14 studies indicated that the textbooks they examined
needed further improvement or revision.

In comparisons of the contents with national

health policies or priorities, 4 studies cited the -

target country's health policy or Ministry of Health/
Education recommendatlons as standards. For
example, they cited Healthy People 2010 objectives
(20), the guidelines of Ministry of Education (MEC)
(11), the UK Government's own Circular, the Local

Table 2. Quality of the school textbooks examined

Government Act, and the Education Act (15), 24
priorities defined by the World Health Organization,
the European Union, the Spanish Ministry of Health
and Consumer Affairs, and the Spanish Society of
Public Healthcare Administration (4).

4. Discussion

Content analysis of school textbooks. often focused
on sexuality/reproductive health and STDs; 4 out of
14 studies focused on these topics. These topics are
important because unintended pregnancy is one of the
main reasons why female students drop out of school
(21,22). Furthermore, young people are particularly
vulnerable to HIV infection: 15-24-year-olds account
for 50% of new cases worldwide (23). They must be
provided with essential skills and information before
they become sexually active (24). The authors of
these studies examined textbooks used in elementary
and junior high schools (targeting 14- 15—year—old
students).

Although sex education is known to be dlfﬁcult
to deliver in school settings (25), previous studies
have reported that school children in many countries
identify textbooks or school as their primary source
of health information (26-29). The importance of
information delivered in school settings has also been
demonstrated by its long-term impact on healthy
behaviors (30,31). Thus, the contents of school
textbooks require regular revision to provide students
with accurate health information regarding sexuality,
STDs, and reproductive health.

Three studies highlighted the over-representation
of graphical information presenting sugar-rich food
in the textbooks (12,16,17). The authors suggested
the potential impact on school children of the over-
representation of unhealthy eating behaviors. As

Quality
Author, year Specific health topics . -,
Y P P Insufficient information ~ Lack accuracy Out-of-date mfo.rmanon/
need revision
Tolan and Lounsbury, 1982 Mental health + + +
D'Onofrio and Singer, 1983 Nutrition + e
Kroger and Yarber, 1984 STD and sexuality + k
Frager and Kahn, 1988 Hearing health and protection + +
Beyer et al., 1996 Gender representation +
Baysac et al., 2004 Oral cancer + +
Gavidia Catalan, 2003 All health topics +
Barrio Cantalejo et al., 2008 All health topics +
de Irala et al., 2008 Sexuality, human reproduction, and STIs + + +
Succi et al., 2005 Vaccines + + +
Baron, 1990 Nutrition
Granados-Cosme et al., 2007 HIV/AIDS prevention +
Eichholzer-Helbling ef al., 1984  Nutrition +
Reiss, 1998 Sexuality +

+: include the comment shown at the top of the column.
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unintended messages conveyed in textbooks may
counteract efforts to promote healthy eating habits,
those responsible for textbook selection should draw
up health content guidelines.

In the 14 studies we reviewed, none focused on
tobacco use, injury prevention, or alcohol/substance
abuse, which have been emphasized as central to
health education curricula in school settings (32,33).
Our results also revealed that the researchers paid
little attention to these topics in content analysis.
However, educational interventions using various
approaches including peer-education and linkage
with supportive communities and policies have been
intensively utilized in the school setting (34-36).
Nonetheless, these studies emphasized the importance
of comprehensive approaches and of basic curricula as
principal components of health education.

The findings examined by the studies we reviewed
were summarized as follows: most of the reviewed
articles consistently reported insufficient health
information provided by the textbooks. This tendency
was particularly evident in the studies dealing with
sexuality or STDs (7,13,15). However, 13 out of
14 studies reviewed also reported a wide range of
variation among publishers in content insufficiency,
inaccuracy, or out-of-date information.

In comparisons of content with national health
policies or recommendations, only 4 studies cited the
country's national health policy or recommendations
as a standard. To evaluate the quality of school
textbooks objectively, some standard of comparison is
needed. :

We also found that studies were mostly confined
to developed nations: the target countries of 13
of the 14 studies were the U.S., Spain, Canada,
Switzerland or the United Kingdom. This might be
due to wider availability of textbooks in developed
countries. However, 80% of the world's children live
in developing countries where resources for textbook
development are more likely to be limited than in
developed countries (37,38). School textbooks used in
developing countries also need to be examined with a
view to improving the contents of health information.

To regularly and reliably provide sufficient and
accurate health information in school textbooks to
school children, we need to assess the adequacy of all
school textbooks, whether they are used in developed
or in developing countries.

5. Conclusion

In conclusion, this study showed that health-related
content analysis of school textbooks is done mostly
in Spain and the United States and most frequently
examines content related to sexuality, STDs, and
nutrition. The quality of the content is sometimes
inappropriate and requires improvement.

Acknowledgements

This study was supported by a research grant from
the Ministry of Health, Labour and Welfare, Japan
(2009-chikyukibo-wakate-011, 09151352).

References

1. Bartlett EE. The contribution of school health education
to community health promotion: What can we reasonably
expect? Am J Public Health. 1981; 71:1384-1391.

2. WHO. WHO information series on school health.
Healthy Nutrition: An Essential Element of a Health-
Promoting School. WHO, 1998. http://who.int/
school_youth_health/media/en/428.pdf (accessed May 8,
2009). ,

3. UNESCO. Textbook quality improvement programme:
Support to basic education in Iraq. UNESCO, 2005.
http://unesdoc.unesco.org/images/0013/001394/
139428e.pdf (accessed May 8, 2009).

4. Barrio Cantalejo IM, Ayudarte Larios ML, Hernan
Garcia M, Martinez Tapias J, de Haro Castellano JM,
Simén Lorda P, Sanchez Garcia M. Presence of current
child adolescent health priorities in school textbooks.
Gac Sanit. 2008; 22:227-231. (in Spanish)

5. Mohammad RF, Kumari R. Effective use of textbooks:
A neglected aspect of education in Pakistan. J Educ Int
Dev. 2007; 3:1. ‘

6. UNESCO. A Comprehensive Strategy for Textbooks and
Learning Materials. UNESCO, 2005. http://unesdoc.
unesco.org/images/0014/001437/143736fb.pdf (accessed
May 8, 2009).

7. de Irala J, Urdiain IG and Lépez Del Burgo C. Analysis
of content about sexuality and human reproduction
in school textbooks in Spain. Public Health. 2008;
122:1093-1103.

8.  Perrin AJ. Book review: The content analysis guidebook.
Soc Sci Comput Rev. 2002; 20:365-366.

9. Gavidia Catalan V. Health education in the Spanish
school manuals. Rev Esp Salud Piblica. 2003;
77:275-285. (in Spanish)

10. Granados-Cosme JA, Nasaiya K, Brambila AT. Social
actors in HIV/AIDS prevention: Opposition and interests
in educational policy in Mexico, 1994-2000. Cad Saude
Publica. 2007; 23:535-544. (in Spanish)

11. Succi Cde M, Wickbold D, Succi RC. Evaluation of
school-books content on the subject of vaccines. Rev
Assoc Med Bras. 2005; 51:75-79. (in Portuguese)

12. Eichholzer-Helbling M, Ackermann-Liebrich U, Ritzel G.
Nutritional references in primary-school textbooks used
in Basle and Berne. Soz Praventivmed. 1984; 29:82-87.
(in German)

13. Kroger F, Yarber WL. STD content in school health
textbooks: An evaluation using the worth assessment
procedure. J Sch Health. 1984; 54:41-44.

14. Beyer CE, Ogletree RJ, Ritzel DO, Drolet JC, Gilbert
SL, Brown D. Gender representation in illustrations,
text, and topic areas in sexuality education curricula. J
Sch Health. 1996; 66:361-364.

15. Reiss MJ. The representation of human sexuality in some
science textbooks for 14-16 year olds. Res Sci Technol
Educ. 1998; 16:137-149.

16. D'Onofrio CN, Singer R. Unplanned nutrition education

www. biosciencetrends.com

35



36

BioScience Trends. 2011; 5(2):61-68. 68

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

in the schools: Sugar in elementary reading texts. J Sch
Health. 1983; 53:521-526.

Baron V. Nutrition messages in language arts and
mathematics textbooks used in English elementary
schools in Montreal. J Sch Health. 1990; 60:452-454.
Tolan PH, Lounsbury JW. Community mental health
ideology presented in high school health textbooks:
A content analysis. Community Ment Health J. 1982;
18:286-296.

Frager AM, Kahn A. How useful are elementary school
health textbooks for teaching about hearing health
and protection? Lang Speech Hear Serv Sch. 1988;
19:175-181.

Baysac MA Horowitz AM, Ma DS. Oral cancer
information in health educatron textbooks J Cancer
Educ. 2004; 19:12-16. '

Allen JP, Philliber S Hoggson N. School-based
prevention of teen-age pregnancy and school dropout:
Process evaluatlon of the national rephcatlon of the Teen
Outreach Program. Am J Commumty Psychol 1990;
18:505-524.

Grant MJ, Hallman KK. Pregnancy related school
dropout and prior school performance in KwaZulu-Natal,
South Africa. Stud Fam Plann. 2008; 39:369-382.
Monasch R, Mahy M. Young people: The centre of the
HIV epidemic. World Health Organ Tech Rep Ser. 2006;
938:15-41; discussion 317-41.

WHO. WHO technical report serles 938. Preventing
HIV/AIDS in young people. WHO, 2006. http:/fwww.
unicef.org/files/PREVENTING HIV_ AIDS IN_YOUT
H PEOPLE_A_SYSTEMATIC_REVIEW_OF THE_E
VIDENCE_FROM_. DEVELOPING _ COUNTRIES_WH
O_2006.pdf (accessed May 8, 2009). '
Pokharel S, Kulczycki A, Shakya S. School-based sex

education in Western Nepal: Uncomfortable for both .

teachers and students. Reprod Health Matters. 2006;
14:156-161.

Persson E, Sandstrém B, Jarlbro G. Sources of
information, experiences and opinions on sexuality,
contraception and STD protection among young Swedish
students. Adv Contracept. 1992; 8:41-49.

Yoo H, Lee SH, Kwon BE, Chung S, Kim S. HIV/AIDS
knowledge, attitudes, related behaviors, and sources of

information among Korean adolescents. J Sch Health.

2005; 75:393-399.
Edson F, Kayombo EJ. Knowledge on malaria
transmission and its prevention among schoolchildren in

29.

30.

31

32.

33.

34,

35.

36.

37.

38.

Kyela District, south-western Tanzania. Tanzan Health
Res Bull. 2007; 9:207-210.

Teitelman AM, Bohinski JM, Boente A. The social
context of sexual health and sexual risk for urban
adolescent girls in the Umted States. Issues Ment Health
Nurs 2009; 30:460-469.

Griffin KW, Botvin GJ, Nichols TR. Long-term follow-
up effects of a school-based drug abuse prevention
program on adolescent risky drlvrng Prev Sci. 2004;
5:207-212.

Patil V, Solanki. M, Kowli SS Naik VA Bhalerao VR,
Subramanian P. Long-term follow-up of school health
education programmes. World Health Forum. 1996
17:81-82.

Stephen JB, James JN, Selene SH, Walter DS. Teaching
health science. Massachusetts, Jones and Bartlett
Publishers, Sudbury, MA, USA, 1997.

Tones K, Tilford S. Health promotion: Effectiveness,
efficiency and equity. Nelson Thornes Publishers Ltd,
Gloucester, UK, 2001.

Faggiano F, Galanti MR, Bohm K, Burkhart G Vigna-
Taglianti F, Cuomo L, Fabiani L, Panella M, Perez T,
Siliquini R, van der Kreeft P, Vassara M, Wiborg G;
EU-Dap Study Group. The effectiveness of a school-
based substance abuse prevention program: EU-Dap
cluster randomised controlled trial. Prev Med. 2008;
47:537-543.

Resnicow K, Reddy SP, James S, Gabebodeen Omardlcn
R, Kambaran NS, Langner HG, Vaughan RD, Cross D,
Hamilton G, Nichols T. Comparison of two school-based
smoking prevention programs among South African
high school students: Results of a randomized trial. Ann
Behav Med. 2008; 36:231-243. - -

Azeredo R, Stephens-Stidham S. Design and
implementation of injury prevention curricula for
elementary schools: Lessons learned. Inj Prev. 2003;
9:274-278.

UNICEF. The state of the world's children 2003.
UNICEF, 2003. http://www.unicef. org/sochS/contents/
pdf/SOWC03-eng.pdf (accessed May 8, 2009).
UNESCO. Overcoming inequality: Why governance
matters. UNESCO, 2008. htip://unesdoc.unesco.org/
images/0017/001776/177683E.pdf (accessed May 8,
2009). e

(Recezved October 26, 2010; Revised February 5, 2011;
Accepted March 10, 2011)

www.biosciencetrends.com



kI, BRFICBIT DEREIZET 5508 (R 3—LDHEH])

37



38

Subject

Grade

Page

Topic

Description

My  Science,
Health and
Physical

Education

lst

52

55

62

Basic Hygiene

Cleanliness of My Body
1-Clean mouth

2-Clean nose
3-Brush teeth
4- Comb hair
5- Take bath
6-Cut nails

Health Message

“Let’s keep our teeth clean. Let’s prevent toothache.”

Clean House and School

1-  Always clean your house and house yard.

2- Don’t throw wastes near house haphazardly. Don’t defecate
haphazardly.

3-  Don’t throw wastes around school area.

4-  Keep school area clean.

Health Message

“Let’s throw wastes at specific pits. Let’s keep the school clean.”

1Am Careful

1- Hands get cut in door

2- Falling down from trees
3- Falling down from desks
4- Hand burn by hot objects
5- Cut by glass pieces

6- Electric shock

Health Message

“Let’s not play with fire, electricity and sharp objects. Let’s prevent

injuries.”

My  Science,
Health and
Physical

Education

2nd

42

Basic Hygiene

Body Cleanliness

Our body is made up of different organs. We must keep these organs
clean. To keep our body clean, we need to do several things. We must
take bath daily. After bathing, body should be wiped with clean towel.




Hair should be combed with clean comb. Nail should be cut with nail
cutters. Never bite nails. After taking food, always brush your teeth.
While brushing your teeth, brush must be moved up and down and

even inside. Face, eye and nose should be cleaned with clean water.

‘While bathing or washing hand/feet, make sure that the slippery foam

of the soap goes out.

My  Science, | 2™ 45 Health “Before taking food/meal, let’s wash our hands with soap and water or

Health and Message ash and water. After eating, let’s brush our teeth. After taking sweets,

Physical let’s gargle our mouth. Let’s take regular bath. Let’s clean our eyes

Education with clean water every morning and evening.”

My  Science, | 2™ 46 Basic Hygiene | House Cleaning

Health and

Physical Always be clean and tidy. Your study room or bed room should always

Education be clean. Wall and ceilings of house must always be clean. Dust and
dirt which get stuck on doors and windows must be wiped with clean
clothes.
House yard must always be cleaned or swept with the help of brush.
Dirt, dust and garbage should be collected in a garbage box (container).
Paper, plastics and solid wastes must be collected in separate boxes.
Decomposable (organic) wastes can be collected in a pit and later on
can be made compost. Plastic and solid wastes can be reused. While
going to toilet, wear slippers. After using toilet, water should be poured
in. After urination and defecation, hand must be washed with soap or
ash water. Taps should be kept clean after you take bath, wash your
hands and feet and after doing other works. There should be a proper
drainage system for tap water and kitchen water.

My Science, ond 47 Basic Hygiene | Health Message

Health and

Physical “Let’s throw garbage at specific pits. Let’s clean our house and school.

Education Let’s keep water source clean. Let’s use toilet for defecation.”

My Science, | 2™ 50-51 | Basic Hygiene | My Foods

Health and

Physical Vegetables should be properly cleaned before cooking. Food must be

Education clean and fresh.

My  Science, | 2™ 52 Basic Hygiene | Drinking Water

Health and
Physical

Education

We all need water. Without water, we can’t survive. Drinking water
must be safe. Clean water without germs is called safe water. We must

always store water in clean pots with their lids closed.

Water must be made safe either by boiling or filtering. Due to safe

water drinking, stomach and skin also become healthy. Therefore,

39



always make habit of drinking clean germ free water.

My  Science,
Health - and
Physical

Education

56

Injury

Prevention

We live in house. It provides us safety. If we are not careful, accidents
/injuries can occur inside our house also. Sometimes, it may be fatal.
We daily go to school. We play and eat together with friends. Accidents

may occur due to friend’s carelessness or naughty behaviors.

My  Science,
Health ~ and
Physical

Education

3l‘d

99-10

Injury

Prevention

There are many causes of accidents. Most accidents occur while
walking on streets, getting in and out of bus, using sharp objects.
Accidents may also occur from other causes. Certain accidents occur

due to their own carelessness.

There is also a danger of having road accidents in urban areas. In urban
areas, the number of vehicles and people is increasing day by day. We
can avoid accidents by following traffic rules. If we apply safety

measures, accidents can be prevented.

In rural areas, while coming and going to school, students have to walk
through forests, rivers and hill paths. If they do not walk carefully, they
may fall down or may get wounded. Accidents may occur falling down

from trees.

If an accident or injury occurs, doctor or health institution must be
made available immediately. To avoid further complications of the
injured person, primary treatment must be done. Primary treatment
means the immediate service provided to an injured person until he or
she reaches to hospital or health institution. Such services can be

provided by person who has primary treatment-related skills.

Primary treatment of major injury can be done by cleaning the

injury/wound with dettol (antiseptic) or clean water and bandaging it.
In case of major wounds/injuries, avoid bleeding and immediately take
to hospital or health institution. Through primary treatment, we can
save injured person’s life. It would be useful to gain knowledge and

skills regarding primary treatment.

My  Science,
Health and
Physical

Education

3rd

81-82

Basic Hygiene

Clean House, Neighbor and Community

Clean house is a good house and everybody likes it. If everybody’s
house is clean, its neighbor as well as community will be clean. Clean
community will have clean environment. In house and community with
clean environment, there is less chances of getting communicable

diseases. For healthy life, healthy environment is needed.

When we throw household wastes/garbage ‘haphazardly, our house and
community will be polluted. In stagnant water, mosquitoes and disease

germs will multiply and increase. To keep house clean, wastes/garbages




