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EXTENDED ABSTRACT

Although rodents can spread over 35
diseases and cause enormous economic loss
by damaging property, crops and food supplies,
information needed to manage the rodent
problem in Thailand is limited to some urban
and rural areas only. In order to develop a
comprehensive strategic plan on rodent control,
the risk factors of household rodent infestation
in different social contexts, especially in areas
with a combination of traditional and modern
life, need to be explored. Therefore, this research
aimed to determine factors associated with rodent
infestation in a suburban area by selecting Klong
Prarum Village, Nong Phrao Ngai Subdistrict,
Sai Noi District, Nonthaburi Province, Thailand,
as a case study.

Along with a rodent sign survey, data on
house characteristics (dwelling type, house
structure, space under the house), socio-eco-
nomic status of homemakers (dwelling ownership,
educational attainment, occupation, income) and
environmental factors supporting household
rodent infestation (food sources, water sources,
harborages and entries) were collected from 152
households comprising of 76 traditional houses,
63 modern houses and 13 row houses. The

associations between house characteristics,

12

socio-economic status and rodent infestation
were explored using univariate binary logistic
regression. As a further step, environmental risk
factors for rodent infestation of each dwelling
type were quantified.

Fifty-six-point six percent of the inspected
houses were vulnerable to rodent infestation by
which signs were present in 78.9% of traditional
houses, 38.5% of row houses and 33.3% of
modern houses. According to the sizes and
characteristics of rodent droppings, roof rats
(Rattus rattus) and mice (Mus musculus) were
equally tracked in traditional houses and the vast
majority of rodents in modern and row houses
were mice. When variables of socio-economic
status and house characteristics were analyzed,
only education level and type of dwellings were
significantly associated with rodent infestation
(p =0.001 and p < 0.001, respectively). Regarding
the odds ratio, houses of homemakers with
lower educational attainment were associated
with increased rodent infestation (OR = 4.16,
95% CI = 1.81-9.57). In addition, the probabilities
of rodent in traditional and row
houses were 7.50 (95% CIl = 3.51-16.05) and
1.25 (95% CI = 0.36-4.25) times higher than that

infestation

in modern houses, respectively. When environ-

mental risk factors of each dwelling type were
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quantified, 5 factors, i.e., inappropriate storage
of grains and animal food (OR =5.33, 95% ClI
=1.22-23.29), disorganized outdoor material storage
(OR=4.20, 95% CI = 1.21-14.55), overhanging tree
branches/materials (OR=5.31, 95% CI =1.60-17.67),
leaving doors/windows open (OR=10.89, 95% CI
= 2.64-44.86) and deteriorated fascia board at
the roof edge (OR =10.89, 95% CI =2.64-44.86)
showed significant associations with rodent
infestation in traditional houses. However, only
3 factors, i.e., inappropriate food storage (OR=5.64,
95% CIl =1.81-17.60), improperly placed furniture/
equipment (OR=5.64, 95% CI =1.81-17.60) and
disorganized outdoor material storage (OR=4.55,
95% Cl = 1.26-16.44) were significantly associated
with rat infestation in modern houses.

These data indicated that dwelling type
and lifestyle might determine the extent of
household rodent infestation and the type of
rodents. Traditional house structures were less
protective. For example, fascia boards at the
roof edges always deteriorated due to aging.
Also, most owners, whose occupations were
agriculturalists, usually left unscreened doors or

windows open. Together with overhanging tree
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branches around the houses, these conditions
provided significant access for roof rats and mice.
Moreover, people used space under or close to
the housing area to store grains, animal food,
agricultural tools and abandoned appliances;
therefore, providing favorite food sources and
harborages for rodents. For modern houses, well
protected structures were able to prevent rats
from entering the house but some defective
small holes on the building exterior could
not prevent the entry of mice. Consequently,
inappropriate food storage and improperly placed
furniture/equipment inside the house provided
significant food sources and harborages, respec-
tively. To reduce rodent populations in each
dwelling type, all food sources, harborages and
entries should be organized or fixed. However,
community members should cooperate to control
pests, otherwise rodents will migrate to nearby

residences with sanitation deficiencies.
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Table 1 Association between determined factors and rat infestation

Total Rat infestation
Variable OR (95% CI) P
n % n %
Total 152 100 86 56.6
Dwelling type <0.001
Modern estate house 63 414 21 333 1
Row house 13 8.6 5 385 1.25 (0.36-4.29)
Traditional house 76 50 60 789 7.50 (3.51-16.05)
Ownership of dwelling 0.114
Owned 132 86.8 78 59.1 1
Rented 20 13.2 8 40.0 0.46 (0.18-1.21)
House structure 0.088
Concrete 114 76.0 57 50.0 1
Wood 7 47 5 714 0.65 (0.14-3.04)
Wood and concrete 29 193 22 759 1.93 (0.81-4.60)
Space under the house 0.610
No space under the house 143 954 80 55.9 1
High stilt house 2 1.3 1 50.0 0.77 (0.05-12.48)
Low stilt house 5 3.3 4 80.0 3.06 (0.33-28.08)
Educational attainment 0.001
Bachelor degree or higher 33 219 10 30.3 1
Lower than bachelor degree 118 78.1 76 64.4 416 (1.81-9.57)
Occupation 0.106
Government officer 11 7.3 6 54.6 1
Farmer 32 212 27 84.4 4.50 (0.98-20.63)
Merchant 31 205 18 58.1 1.15 (0.29-4.61)
Freelance laborer 14 9.3 9 64.3 1.50 (0.30-7.53)
Private company employee 26 17.2 8 30.8 0.37 (0.09-1.58)
Housewife 37 245 18 48.7 0.79 (0.21-3.05)
Income 0.155
Enough 109 79.0 59 541 1
Not enough 29 21.0 20 69.0 1.88 (0.79-4.51)

OR, Odds ratio; Cl, confidence interval
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Table 2 Sanitation deficiencies in each dwelling type

Sanitation deficiencies Total (152) Traditional (76) Modern (63) Row (13)

n % n % n % n %

Food source

Inappropriate storage of food seasoning 145 954 75 98.7 57 90.5 13 100
Unapproved garbage container 117 770 61 80.3 45 71.4 11 84.6
Inappropriate food storage 104 684 63 829 33 524 8 615
Pet’s leftovers 62 408 39 513 23 36.5 0 0.0
Inappropriate storage of grains and 52 342 31 40.8 21 333 0 0.0

animal foods

Ripe fruit 45 296 34 447 11 175 0 0.0
Food scraps at dishwashing area 74 487 41 53.9 26 413 7 53.8
Food scraps at stove 66 434 42 55.3 22 349 2 154
Leftover food 49 322 30 395 13 206 6 462
Garbage heap 30 197 24 31.6 6 9.5 0 0.0
248 Water source
Leaks 36 237 16 211 16 254 4 30.8
Condensation 17 112 10 132 7 111 0 0.0
Standing water 13 8.6 12 15.8 1 16 0 0.0
Harborage
Disorganized indoor material storage 105 69.1 54 711 40 63.5 11 84.6
Improper placement of furniture/ 91 599 58 76.3 25 39.7 8 61.5
equipment
Plant-related harborage 64 421 51 67.1 11 175 2 154
Disorganized outdoor material storage 54 355 39 51.3 13 20.6 2 154
Dilapidated ceiling 35 230 8 105 26 413 1 7.7
Entry/Access
Deteriorated fascia board at the roof 108 711 58 76.3 42 66.7 8 615
edge
Leaving doors/windows open 80 526 65 855 13 20.6 2 154
Overhanging tree branches/materials 67 441 52 68.4 15 238 0 0.0

Deteriorated window/door 28 184 22 28.9 6 95 0 0.0
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TaifTdduneadn (p-value = 0.723) (Table 1)

Wiarhmamanuduiusssrindounnia
maomiqmﬁmaﬁﬁnmﬁ’ﬂLLatmiWU‘imsawy}
Tuthuusazdszian (Tables 3-4) wan15ANEN
wudn fadeifiaaduiuiivnmsnusassenmy
Tuthugahnsnefitosdn 1o nsfivwda
wugiizuazemsdnilifedn (OR = 5.33,
95%Cl = 1.22-23.29) naviagiinasliduszidoy
420, 95%Cl = 1.21-14.55)
suldi/ sagmiadngddu (OR = 531, 95%Cl

uanihu (OR =

= 1.60-17.67) mmﬂmﬂi:@wﬁwmﬁﬂ% (OR =
10.89, 95%CI = 2.64-44.86) ZpvidyAiitn
1idfndn (OR = 546, 95%Cl = 1.46-20.47)
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uaninu (OR = 4.55, 95%Cl = 1.26-16.44)
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Table 3 Significant aspects of sanitation deficiencies associated with rodent infestation in

traditional houses

Sanitation deficiencies

Inappropriate storage of grains and animal foods

Disorganized outdoor material storage
Overhanging tree branches/materials
Leaving doors/windows open

Deteriorated fascia board at the roof edge

OR (95%CI) p

533 (1.22-23.29) 0.026
420 (1.21-14.55) 0.024
531 (1.60-17.67) 0.007
10.89 (2.64-44.86) 0.001
546 (1.46-20.47) 0.012

OR, Odds ratio; Cl, confidence interval

Table 4 Significant aspects of sanitation deficiencies associated with rodent infestation in

modern houses

Sanitation deficiencies

Inappropriate food storage
Improper placement of furniture/equipment

Disorganized outdoor material storage

OR (95%Cl) p

471 (1.45-15.29) 0.010
564 (1.81-17.60) 0.003
455 (1.26-16.44) 0.021

OR, Odds ratio; Cl, confidence interval
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