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Abstract: Leptospirosis is a serious and potentially fatal zoonotic disease, but often neglected owing
to lack of awareness. This study examined the knowledge, attitudes, and practices concerning
leptospirosis among agricultural (n = 152) and non-agricultural (n = 115) workers in the lakeshore
communities of Calamba and Los Bafios, Laguna, Philippines. The findings showed no significant
differences for the knowledge and attitude scores between agricultural and non-agricultural
workers. However, agricultural workers had significantly lower prevention practice scores than
non-agricultural workers. The ordinary least squares regression model identified gender, use of
broadcast media as a source of health information, and knowledge and attitudes about leptospirosis
as significant predictors of prevention practices common to both workers. Higher educational
attainment was significantly associated with prevention practices among agricultural workers,
while higher age and income level were significantly associated with prevention practices among
non-agricultural workers. Public health interventions to improve leptospirosis knowledge and
prevention practices should include health education and promotion programs, along with the
strengthening of occupational health and safety programs in the agricultural sector.
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1. Introduction

Leptospirosis is a zoonotic disease caused by pathogenic Leptospira bacteria that are excreted in
the urine of infected animals, such as rodents, livestock, and domestic pets [1,2]. It can be acquired
by direct contact with an infected animal or by indirect contact with an environment contaminated
with the urine of infected animals [3]. The infection can manifest a wide range of symptoms, from
a mild flu-like illness to more severe complications such as jaundice, meningitis, hemorrhage, and renal
dysfunction [1]. Leptospirosis is highly endemic in the Philippines, and has been reported in a variety
of environmental settings and risk exposures. Urban leptospirosis outbreaks have been associated
with the expansion of slum communities, poor sanitation and waste disposal, and occurrences of
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excessive rainfall and floods that create ecological conditions for rat-borne disease transmission [4,5].
In rural areas, leptospirosis is reported as an occupational disease among agricultural and animal
workers [6-8]. It is also recognized among the health constraints of workers engaged in integrated
animal-fish farming systems [9]. One epidemiological report estimated that an average of 680 cases and
40 leptospirosis-related deaths occurred every year in the Philippines, with a prevalence rate of 10 per
100,000 person-years [10]. Another seroprevalence survey, however, derived an annual incidence rate
of 10,655 per 100,000 population, indicating that leptospirosis may be grossly under-reported in the
country [11].

Despite the increasing incidence, leptospirosis remains a neglected disease that suffers from lack
of awareness especially among high risk groups [11,12]. Agricultural workers engaged in crop farming,
fish culture, and livestock raising and slaughtering are among the groups at high risk of acquiring
leptospirosis because their work entails close contact with infected animals or urine-contaminated
water and soil [13-18]. Moreover, agricultural workers typically lack awareness and basic knowledge
of leptospirosis, hence making them more vulnerable to infection [19].

The understanding of individual knowledge of the disease and health behavior plays an important
role in disease prevention, and in improving occupational health and safety. The Knowledge, Attitude
and Practice (KAP) survey model offers a conceptual framework for analyzing human behavior
and its effects on choices or interventions by characterizing knowledge, feelings, and actions [20].
The model considers the importance of an individual’s knowledge and attitude in influencing
behavior change [21,22]. It also recognizes the impact of external factors, such as socioeconomic and
environmental influences, on individual behavior [23-25]. There are few KAP studies on leptospirosis
among agricultural workers. Previous studies have focused mainly on describing the knowledge
and awareness of leptospirosis among farmers in Sri Lanka and Thailand [19,26]. A recent study in
the Philippines described leptospirosis-related knowledge, attitude, and practices among residents,
health workers, and officials [27]. In all these studies, the causal relationship between knowledge
or attitudes and leptospirosis prevention were excluded from the analyses. Moreover, the influence
of socio-demographic characteristics on leptospirosis prevention practice was also not considered.
Socio-demographic characteristics have been recognized as independent factors for leptospirosis
transmission and therefore can affect individual preventive health behavior [28]. Identifying and
understanding the influence of socio-demographic characteristics, knowledge and attitudes about
leptospirosis on prevention practice could facilitate the management of specific targeted factors in the
overall leptospirosis prevention strategy.

This study was undertaken to examine the knowledge, attitudes and practices towards
leptospirosis among the lakeshore communities of Calamba and Los Bafios, Laguna, Philippines.
Recognizing the occupational nature of leptospirosis, the KAP responses were further differentiated
according to occupation, i.e., agricultural and non-agricultural workers. Aside from knowledge,
attitude and practices, the study examined pertinent factors that influenced leptospirosis prevention
practice. This information is important for tailoring public health strategies, and for establishing
baseline levels for future evaluation of the progress of health interventions. It is hypothesized
that leptospirosis prevention practice would be significantly associated with socio-demographic
characteristics, knowledge, and attitude.

2. Methods

2.1. KAP Questionnaire and Measures

A questionnaire was developed based on previous KAP studies on leptospirosis [27,29,30].
The list of KAP questions is given in Appendix 1. The first part of the questionnaire focused on
the socio-demographic characteristics of the respondents. The second part measured the respondents’
prevailing knowledge of the causative organism and transmission, signs and symptoms, and
prevention. It consisted of 10 questions designed to solicit True/False/Unknown responses. A score of
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1 was given for each correct answer, while incorrect answers and “I don’t know” responses were scored
0. The total knowledge score for each respondent was a sum ranging from 0 to 10. The third part of the
questionnaire evaluated respondents” attitudes towards leptospirosis. It consisted of a five-level Likert
scale question format (1 = strongly disagree, 2 = disagree, 3 = not sure, 4 = agree, 5 = strongly disagree),
with an acceptable level of reliability (Cronbach’s alpha set at 0.815). The total attitude score for each
respondent could range from 1 to 25, with higher scores indicating a more positive attitude towards
leptospirosis, i.e., having a more optimistic disposition or beliefs about leptospirosis prevention.

The final part of the questionnaire assessed respondents’ leptospirosis prevention practices.
It consisted of a five-level Likert scale question format (1 = never, 2 = rarely, 3 = sometimes, 4 = often,
5 = always), with an acceptable level of reliability (Cronbach’s alpha set at 0.764). The total practice
score for each respondent could range from 1 to 35, with higher scores indicating higher adherence
to prevention practices. The raw scores for knowledge, attitude, and practice were calculated into
percentage scores by dividing the scores obtained by the respondents with the possible maximum
score and multiplying by 100.

2.2. Data Analyses

The data were coded and analyzed using STATA software version 13 [31]. The differences
in the mean KAP scores between agricultural and non-agricultural workers were compared using
a t-test. The ordinary least squares (OLS) regression method was used to evaluate the influence
of socio-demographic characteristics, knowledge, and attitudes about leptospirosis on prevention
practice. The OLS model is empirically specified by:

PRACTICE; = Bo + B1AGE + BoGENDER + B3sHIGHSCHOOL + B4COLLEGE + BsINCOME

+B6BROADCASTMEDIA + AiKNOWLEDGE + AMATTITUDE + ¢; @

where PRACTICE is the dependent variable that denotes the leptospirosis practice score of respondent
i; Bo represents the constant term; AGE is a continuous variable representing the age of the respondent
in years; GENDER is a dummy variable representing 1 for a male respondent and 0 for a female
respondent; HIGHSCHOOL is a dummy variable representing 1 if the respondent attained high
school education and 0 if not; COLLEGE is a dummy variable representing 1 if a respondent attained
college education and 0 if not; INCOME is a continuous variable that denotes the household income
of the respondent in pesos per month; BROADCASTMEDIA is a dummy variable representing 1 if
arespondent used television or radio as the source of health information, and 0 if not; KNOWLEDGE is
a continuous variable that denotes the knowledge score of the respondent; ATTITUDE is a continuous
variable that denotes the attitude score of the respondent; B ... B¢ denote the coefficients associated
with the socio-demographic characteristics of the respondents; A1 and A, denote coefficients associated
with knowledge and attitude scores, respectively; and ¢ is the normally distributed error term with
mean and zero variance o2 (~N (0, 02).

The data were initially examined using the regression diagnostics procedure in STATA to meet
the underlying assumptions of OLS regression. The normality of residuals was checked using
the quantile-quantile (Q-Q) plot, probability-probability (P-P) plots, and inter-quartile range test.
The Breusch-Pagan test was used to check the homoscedasticity of the residual, and the variance
inflation factor was used to test for multicollinearity among variables. Finally, the Chow test was
applied to examine whether the independent variables had different effects on agricultural and
non-agricultural workers. The null hypothesis assumed that the regression coefficients were equal for
both agricultural and non-agricultural workers. If the test failed to reject the null hypothesis, then data
from both groups could be pooled into a single model. The Chow test statistic is expressed as:

(Sc — (514 52)) /k
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where S, is the error sums of squares when all the observations are used within the model; S is the
error sums of squares for the first group (agricultural workers); Sy is the error sums of squares for the
second group (non-agricultural workers); Nj is the number of observations in the first group; N, is the
number of observations in the second group; and k is the number of regressors, including the intercept.

2.3. Survey Administration

This cross-sectional survey was conducted from February to March 2015 in the municipalities
of Calamba and Los Barfios, Laguna, Philippines. The municipalities are located approximately 54 to
63 km south of Manila, and bordered on the north by Laguna de Bay, the largest freshwater lake
in the country. Both municipalities are part of a region where leptospirosis incidence was reported
at 143 cases per 100,000 population-year [32]. Prior to the survey, the questionnaire was pre-tested
and translated into the local dialect to facilitate better understanding of the questions among the
respondents. Approval to conduct the survey was obtained from the local government units of
Calamba and Los Barios.

The survey followed a two-stage sampling methodology. The first stage involved the random
selection of 10 lakeshore barangays (the smallest administrative division in the Philippines, and is
the Filipino term for village or ward) along the Laguna de Bay. The selected barangays consisted
of 15,052 households located near the lake and classified as agricultural and fisheries zones [33,34].
The second stage involved the random selection of sample households from the total number of eligible
households (N = 15,052). The effective sample size of 267 was calculated to allow for the estimation of
a 50% positive response frequency for leptospirosis prevention practice, with 95% confidence intervals
and precision of +6%. The sample of households was obtained from each barangay proportional to
their known household population. The sample households were drawn using a skip interval method
from a random starting point. If a household could not be contacted, the next eligible household was
substituted. One adult respondent was randomly selected from each sample household. All selected
respondents were informed about the aspects of the research, and gave their consent to participate in
the survey. Respondents were also assured of anonymity and confidentiality.

3. Results

3.1. Sociodemographic Characteristics of the Respondents

Table 1 shows that the majority of the 267 respondents were female (60%) and had attained
a high school education (61.42%). This is similar to the reported population statistics for Laguna
Province [35]. The mean age of the respondents was 42.46 years. The mean household income of
the respondents was 8720 pesos ($183 USD) a month, much lower than the reported mean income
of the province at 20,757 pesos a month [35]. This is expected considering that the survey was
conducted along the agricultural and fisheries zones of the lake, which typically consist of low-income
residential communities. The 267 respondents were further categorized into agricultural (n = 152) and
non-agricultural (n = 115) workers. The agricultural workers were engaged in activities such as fish
culture and marketing, farming, raising livestock, and growing ornamental plants. More than half of the
agricultural workers were female (59%), with a mean age of 41.06 years and a mean household income
of 8170 pesos ($179 USD) per month; many had completed high school (63.15%). The non-agricultural
workers were engaged in industrial, manufacturing, small retail business, and domestic services (such
as security and janitorial activities). More than half of the non-agricultural workers were female
(62.61%), with a mean age of 44.04 years and a mean household income of 9460 pesos ($199 USD) per
month; more than half had completed high school (59.13%). Both agricultural and non-agricultural
workers reported that they had heard of leptospirosis through broadcast media such as television and
radio (87.27%). Both groups of respondents had also obtained information from local government
health units (6.74%), relatives and neighbors (4.49%), and newspapers and brochures (1.50%).
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Table 1. Sociodemographic characteristics of the respondent (1 = 267).

Socio-Demographics Agricultural Workers Non-Agricultural Workers ~ All Respondents

n =152 n=115 n =267
Mean S.D. Mean S.D Mean S.D
Age (in years) 41.06 10.86 44.04 12.61 42.34 11.72
Household income ('000 pesos/month) 8.17 4.59 9.46 9.22 8.72 6.99
Count % Count % Count %
Gender
Male 64 42.00 43 37.39 107 40.00
Female 88 59.00 72 62.61 160 60.00
Education
Elementary 40 26.32 26 22.61 66 24.72
High school 96 63.15 68 59.13 164 61.42
College 16 10.53 21 18.26 37 13.86
Source of health information
Broadcast media (TV/Radio) 131 86.18 102 88.70 233 87.27
Local Health Unit 13 8.55 5 4.35 18 6.74
Relative /Neighbors 7 4.61 5 4.34 12 4.49
Newspapers /brochures 1 0.66 3 2.61 4 1.50

3.2. Knowledge, Attitude, and Practices of Leptospirosis

Table 2 presents the knowledge, attitude, and practices percentage scores for all respondents
categorized by occupation. The total mean knowledge score for all respondents was 68.50%.
The questions on leptospirosis transmission had the highest mean score at 81.38%, followed by
questions related to disease prevention, with a mean score of 77.43%. The questions on the signs and
symptoms of leptospirosis had the lowest mean score at 44.32%. Agricultural workers had a total mean
knowledge score of 67.70%, while non-agricultural workers scored 69.26%. However, the difference in
their mean knowledge score was not statistically significant at 0.05 level. There were also no significant
differences between both groups’ responses to questions on leptospirosis transmission, signs and
symptoms, and disease prevention at 0.05 level. In terms of attitudes about leptospirosis, the total
mean attitude score for all respondents was 80.89%. Agricultural workers obtained a mean score of
79.97%, while non-agricultural workers scored 82.12%. The difference in their mean attitude score
was not statistically significant at 0.05 level. In terms of prevention practices related to leptospirosis,
the total mean practice score for all respondents was 61.26%. The rat control prevention practice had
a mean score of 67.31%, while the use of protective gear and safety measures practice had a lower mean
score of 56.68%. The total mean practice score obtained by non-agricultural workers (66.35%) was
significantly higher than that of agricultural workers (57.50%) at 0.05 level. With regard to item-specific
practices, non-agricultural workers obtained a significantly higher mean practice score (61.22%) for the
use of protective gear and safety measures, compared with agricultural workers (53.26%) at 0.05 level.
Non-agricultural workers also obtained a significantly higher mean score for rat control measures
(73.16%) compared with agricultural workers (62.89%) at 0.05 level.

Table 2. Knowledge, attitude, and practice percentage scores of all respondents categorized by occupation.

Agricultural Workers ~ Non-Agricultural Workers ~ Difference!  All Respondents
n =152 n =115 n =267

Mean S.D. Mean S.D. Mean S.D.

Total Knowledge Score 67.70 21.97 69.26 19.26 1.56 68.50 20.82

Mode of Transmission 79.61 26.59 83.77 20.87 4.16 81.39 35.38

Signs & Symptoms 44.52 36.38 44.06 37.86 0.46 44.32 36.95

Disease prevention 75.56 25.96 79.56 25.56 4.00 77.43 25.81

Total Attitude Score 79.97 15.49 82.12 16.28 1.15 80.89 15.84

Total Practice Score 57.40 14.57 66.35 18.10 8.95 ** 61.26 16.75
Protecti fet

rotective gears & safety 5 ¢ 16.68 61.22 2258 7.96 % 56.68  19.79

measures
Rat Control Measures 62.89 20.25 73.16 18.98 10.27 ** 67.31 20.32

! Significant difference in the responses between agricultural and non-agricultural workers were determined
using t-test statistics; ** Significant p-value at 0.05 level.
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3.3. Factors Affecting Leptospirosis Prevention Practice

Regression analysis indicated that the data satisfied the underlying assumption of OLS regression.
The residuals of the regression were close to normal distribution, with no presence of severe or mild
outliers, and with homoscedastic distribution. The variance inflation factor was below 10, indicating
low collinearity of the predictive variables. The value of the Chow test comparing the pooled model
(Model 3) against the separate models for agricultural (Model 1) and non-agricultural (Model 2)
workers was estimated at 2.52, which exceeded the critical value F (9, 249) of 1.88 at 0.05 level of
significance. Based on these results, we rejected the null hypothesis of equal coefficients for both
agricultural and non-agricultural workers, thereby justifying the use of separate models for the two
groups instead of pooling them together. For brevity, Table 3 presents only the final results of the OLS
models, which determine the factors affecting leptospirosis prevention practices.

Table 3. Results of the OLS regression model to determine the factors affecting leptospirosis
prevention practice.

Model 1: Model 2: Model 3:
Variables Agricultural Workers Non-Agricultural Workers Pooled: All Respondents
Coeff. Std. Err. Coeff. Std. Err. Coeff. Std. Err.

CONSTANT 24.88 *** 7.41 15.14 ** 7.45 16.23 *** 5.29
AGE 0.06 0.09 0.22 ** 0.10 0.17 *** 0.07
GENDER —9.63 *** 2.05 —12.49 *** 2.87 —11.18 *** 1.69
HIGHSCHOOL 4.93 ** 2.33 2.78 3.27 4.78 ** 1.97
COLLEGE 11.87 ** 3.01 3.66 4.03 8.20 *** 2.67
INCOME 0.17 0.23 0.65 *** 0.10 0.54 *** 0.11
BROADCASTMEDIA 6.44 ** 3.17 8.98 ** 4.04 7.26 *** 2.53
KNOWLEDGE 0.14 *** 0.05 0.14 * 0.07 0.14 *** 0.04
ATTITUDE 0.17 ** 0.07 0.24 *** 0.08 0.21 *** 0.05
R? 0.31 0.47 0.40

No. of samples 152 115 267

*** Significant p-value at 0.01 level, and ** at 0.05 level.

Table 3 shows that for Model 1, the higher leptospirosis prevention practice score among
agricultural workers was significantly associated with female respondents, a higher level of education,
use of broadcast media as a source of health information, and with higher knowledge and attitude
scores. Other variables related to age and household income were not significant predictors of
leptospirosis prevention practices. For Model 2, the higher leptospirosis prevention practice score
among non-agricultural workers was significantly associated with female respondents, older age,
higher household income, use of broadcast media as a source of health information, and higher
knowledge and attitude scores. Other variables, related to high school and college level of educational
attainment, were not significant predictors of leptospirosis prevention practices.

4. Discussion

This study is the first attempt to describe the knowledge, attitude and prevention practices of
leptospirosis among agricultural and non-agricultural workers living in the coastal communities of
Calamba and Los Bafios, Laguna, Philippines. The total mean attitude score (80.89%) of all respondents
was higher than their total mean knowledge (68.50%) and practice (61.28%) scores. The results may
imply that a highly positive attitude toward one’s ability to control the disease is not sufficient alone to
transform behavioral practices. Positive attitude should be complemented with knowledge to enhance
the ability of individuals to integrate prevention measures into practice.

The study found significant difference on the leptospirosis practice score between agricultural
and non-agricultural workers. Agricultural workers scored lower than non-agricultural workers
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on items related to the use of protective gear and safety measures, as well as rat control measures.
Previous studies cited limited funds as one reason for poor usage of personal protective equipment and
poor rat control practices among farmers in the Philippines [36-39]. This could be one possible
explanation, considering that the mean income of agricultural workers was lower than that of
non-agricultural workers. Ensuring access to relevant personal protective equipment and pest control
programs could encourage the adoption of health and safety measures within the community, and
more specifically, among agricultural workers. Recent government health interventions providing
protective boots during heavy flooding and implementing community-based rat control measures
could be further expanded to those communities or occupations with higher risk of leptospirosis to
facilitate prevention and control practices [38,40,41]. Encouraging the private sector to support these
programs as part of corporate social responsibility policies would also be beneficial in managing the
costs of implementation. Additionally, worker education and safety training on zoonotic disease
prevention could be incorporated into the occupational health and safety program of the agricultural
sector, and implemented in partnership with various farming groups or cooperatives.

The regression analysis indicated that gender, broadcast media, and knowledge and attitudes
about leptospirosis were significant factors for leptospirosis prevention practices that were common
to both agricultural and non-agricultural workers. Male respondents were less likely than female
respondents to engage in leptospirosis prevention practices. This finding supports previous claims
that leptospirosis is less prevalent in women because they engage in less risky behavior than men [42].
Being male is commonly cited as a risk factor for leptospirosis, and an excess of leptospirosis cases
in men were often observed in previous studies [43,44]. Encouraging men to adopt healthy practices
may help in reducing the risk of leptospirosis. The positive association between broadcast media
and leptospirosis prevention practices is consistent with previous findings indicating that mass
media can produce positive changes or prevent negative changes in health-related behaviors [45,46].
The finding emphasizes the importance of developing tailored media-based health promotion
programs. Considering that only 6.74% of the respondents were familiar with the health information,
education, and communication programs available from the local government health units, the study
suggests that improving the direct engagement between local health workers and the community
would be beneficial in both increasing positive health behaviors, and increasing public trust in local
health authorities [47,48].

The causal associations of knowledge, attitudes, and leptospirosis prevention practices were not
explored in previous KAP studies [19,26,27,30,49]. Literature on zoonotic disease prevention practices
shows varying relationships between knowledge, attitude, and prevention practices. Some studies on
dengue fever reported finding a non-significant relationship between knowledge about a disease and
preventive practices [50,51] or attitudes about a disease and preventive practices [52]. Other studies
on rabies and dengue fever indicated significant associations between knowledge and attitudes and
prevention practices [53-55]. The findings from this study are consistent with the latter findings,
indicating that knowledge and attitudes about a zoonotic disease are significant predictors of
preventive practices. Our study findings further suggest that increasing one’s knowledge and
attitude towards leptospirosis may be likely to increase one’s engagement in prevention practices.
These findings reiterate the importance of education and behavioral health interventions to improve
knowledge and attitude about leptospirosis. Nonetheless, it also important to determine how these
health interventions should be delivered. This study suggests that public health officials may be able to
take advantage of the highly positive attitude among respondents as a good indication of a welcoming
disposition towards health intervention initiatives. It was also found that respondents scored low
(below 50%) on questions related to the signs and symptoms of leptospirosis. Health education efforts
should address this gap, considering that poor knowledge of the signs and symptoms of the disease
has serious implications for an individual’s help-seeking behaviors, thereby delaying early detection
and treatment of the disease [56].
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This study found that leptospirosis prevention practice scores increased significantly with
increasing age and household income among non-agricultural workers. The risk of leptospirosis
infection is commonly reported among younger and low-income groups [57-59]. Considering that
younger and lower-income groups were less likely to engage in leptospirosis prevention practices,
a more concerted effort of changing the health behavior of these groups would be beneficial in reducing
the risk and potential economic burden of leptospirosis. The findings also indicated that agricultural
workers who attained high school and college levels of education were more likely to engage in
leptospirosis prevention practices. One possible explanation could be that individuals with higher
education are in a better position to gather, process, and interpret information on healthy behaviors [60].
The risk of leptospirosis is often associated with a lower educational level [61], and hence the delivery
of health information should be tailored to those agricultural workers with a low level of literacy in
accessible and easy-to-understand formats.

This study has some limitations worth noting. First, the study did not cover the range of
reasons for engaging or not engaging in specific prevention practices. Future studies may attempt to
address this limitation using open-ended qualitative questionnaires to explore in detail the reasons
for respondents’ choices. Second, the study did not examine individual perceptions of leptospirosis
risk. Although risk perception is an entire field of study in its own right, its influence on leptospirosis
prevention practices could be examined in future research. Third, the respondents in this study
were adults. While leptospirosis is more common and more severe in adults, it also known to affect
children [62,63]. Future research may examine the knowledge, attitudes, and practices among children.

5. Conclusions

The present study surveyed the knowledge, attitudes, and prevention practices of leptospirosis
among agricultural and non-agricultural workers living in lakeshore communities in the Philippines.
Apart from prevention practices, no significant differences were found for the knowledge and attitude
scores between agricultural and non-agricultural workers. While both groups of respondents had
highly positive attitude scores, their knowledge and practice scores were lower compared with those in
the literature. A highly positive attitude score is not sufficient alone to transform behavioral practices.
Community-based health education and promotion activities are needed to increase knowledge about
leptospirosis, and subsequently improve prevention practices. Potential delivery strategies could
include using broadcast media to disseminate well defined, behaviorally focused disease prevention
messages, and improving the capacity of local government health units to conduct health promotion
activities. Although leptospirosis prevention programs should generally be designed for a broad
audience, a more concerted effort is needed to target younger and low-income male non-agricultural
workers, as well as less-educated male agricultural workers, who are the groups with highest risk of
contracting leptospirosis, and are less likely to engage in prevention practices. Health communications
tailored to agricultural workers with low literacy should be designed in easily understandable formats.
The occupational health and safety entities in the agricultural sector should be strengthened by
incorporating measures to prevent and control leptospirosis and other zoonotic diseases, providing
health and safety and pest control training programs, and encouraging collaboration between health
and agriculture policymakers, local governments, the private sector, and farmers’ organizations
and cooperatives.
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Appendix 1. List of questions on knowledge, attitude, practices about leptospirosis.

Knowledge Questions
Mode of transmission
Leptospirosis is caused by bacteria
Rat can transmit leptospirosis
Floodwater can transmit leptospirosis
Signs and symptoms
Infected person may have difficulty in urinating
Infected person may have jaundice
Infected person may have red eyes
Disease prevention
Avoid wading in the floods can prevent leptospirosis
Maintaining clean surrounding can prevent leptospirosis
Avoiding contact with rats can prevent leptospirosis
Wearing boots during floods can prevent leptospirosis
Attitude Questions
I believe leptospirosis is a serious illness
I believe that medicine can treat leptospirosis
I believe I can do something to prevent myself from being infected with leptospirosis
It is important to control rat population
It is important to follow health advisories during rainy season
Practices Questions
Protective gears and safety measures
I wade in the flood water
I wear waterproof boots when wading on flood water
I walk barefooted on soil
I wear rubber globes when cleaning /working in muddy water or damp soil
Rat Control Measures
I use poison or traps to eradicate rats
I store food in in sealed or rat proof containers
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