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Abstract: Background
Two billion people, primarily living in low-income countries, suffer from soil-transmitted
helminthiasis and about 200 million from schistosomiasis. These infections cause
considerable morbidity and have negative social consequences. Health promoting
behaviors, learned through educational programs, are a crucial component in the
reduction of helminth transmission. Most control efforts primarily target children and do
not always include both health education and medical deworming. The goal of the
study was to evaluate the effect of deworming and health education on knowledge,
attitudes and practices in rural Ethiopia.

Methods
Approximately 10,000 people living in rural Ethiopia were enrolled in the deworming
program, which consisted of two rounds of medical deworming treatment and health
education sessions open to the entire community over a 9-month period. The effect of
the intervention was measured using the knowledge attitude practice (KAP) survey
before and after the intervention. The KAP was administered to two randomly selected
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independent sub-groups, before and after intervention, and the magnitude and
direction of change, if any, were assessed. Analysis also included the effect of gender,
of number of years of schooling and of the interviewer on change in score. Lastly, the
correlation between having appropriate knowledge and attitude with self-reported
preventive practices was also assessed.

Principal findings
When analyzed separately by interviewer, total KAP score amongst adults increased
for 3 out of the 4 interviewers. The topics that were conveyed the most effectively were
symptoms and prevention of worm infection. Self reported practices increased for
adults, corresponding with higher scores in knowledge and attitude.

Conclusion
A large-scale community health style health education interventions, coupled with
medical deworming, can be an effective way to disseminate knowledge on worm
infection and can have a positive effect on self-reported health promoting behavior.
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July 1, 2015 

Dear Editorial Board of PLOS, 
 
Thank you for reviewing my submission. This manuscript is based on research from 
my thesis, which was required for successful completion of a Masters in Public 
Health from Hebrew University of Hadassah in Jerusalem, Israel.  
 
In summary, the study compares the results of a survey, which assesses knowledge, 
attitudes and practices, given to two separately selected random groups of 
participants before and after the health education intervention that they 
participated in. The intervention comprised of large-scale community based health 
education sessions on worm infections and other health topics in rural Ethiopia.  
 
The original data will be available as a supporting file.  
 
Some information is missing from my submission, such as funding source and 
reviewers. My principal investigator, Zvi Bentwich, who sits on the editorial board 
of PLOS and who I have sent this submission to, will provide that information.  
 
Thank you for reviewing my submission, 
 
Sincerely, 
 
Namita Bernstein, MD MPH 
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Abstract: 37 
 38 
Background 39 
Two billion people, primarily living in low-income countries, suffer from soil-transmitted 40 
helminthiasis and about 200 million from schistosomiasis. These infections cause 41 
considerable morbidity and have negative social consequences. Health promoting 42 
behaviors, learned through educational programs, are a crucial component in the 43 
reduction of helminth transmission. Most control efforts primarily target children and do 44 
not always include both health education and medical deworming. The goal of the study 45 
was to evaluate the effect of deworming and health education on knowledge, attitudes 46 
and practices in rural Ethiopia. 47 
 48 
Methods 49 
Approximately 10,000 people living in rural Ethiopia were enrolled in the deworming 50 
program, which consisted of two rounds of medical deworming treatment and health 51 
education sessions open to the entire community over a 9-month period. The effect of the 52 
intervention was measured using the knowledge attitude practice (KAP) survey before 53 
and after the intervention. The KAP was administered to two randomly selected 54 
independent sub-groups, before and after intervention, and the magnitude and direction of 55 
change, if any, were assessed. Analysis also included the effect of gender, of number of 56 
years of schooling and of the interviewer on change in score. Lastly, the correlation 57 
between having appropriate knowledge and attitude with self-reported preventive 58 
practices was also assessed.  59 
 60 
Principal findings 61 
When analyzed separately by interviewer, total KAP score amongst adults increased for 3 62 
out of the 4 interviewers. The topics that were conveyed the most effectively were 63 
symptoms and prevention of worm infection. Self reported practices increased for adults, 64 
corresponding with higher scores in knowledge and attitude.  65 
 66 
Conclusion 67 
A large-scale community health style health education interventions, coupled with 68 
medical deworming, can be an effective way to disseminate knowledge on worm 69 
infection and can have a positive effect on self-reported health promoting behavior.  70 
 71 
Author summary: 72 
 73 
Soil transmitted helminthes (worms), also known as geohelminthes, and schistosomiasis, 74 
are endemic to many economically deprived areas in low income countries and cause 75 
significant morbidity that includes, but is not limited to, iron deficiency anemia, chronic 76 
diarrhea, malnutrition, stunting of growth and development in children and missed school 77 
and work days. Treatment is extremely safe and cheap – costing less than $0.50/year. 78 
Because of the ubiquity and infectious nature of the disease, medical deworming alone is 79 
not enough to control the prevalence and so the population must also adopt health-80 
promoting behaviors. Our study showed that the qualitative properties of knowledge, 81 
attitude and practices, could be quantified and used to assess control programs. We have 82 



also shown that large-scale education sessions that are open to the general public, when 83 
coupled with medical deworming treatment, can effectively teach basic concepts and 84 
even lead many to adopt preventive practices. Our study also shows that those with 85 
greater knowledge tend to practice (by self-report) more preventive measures, showing 86 
that health education can lead to behavioral modification.  87 
 88 
Introduction: 89 
 90 
The approximately 2 billion people infected with soil-transmitted helminthes (STH), also 91 
known as geohelminthes, mostly reside in economically deprived areas of low-income 92 
countries where these parasites are one of the most common agents of disease in the area 93 
[1,2,3]. In 2010, STH were responsible for an estimated 5.2 million disability adjusted 94 
life years (DALY) lost worldwide with 3.3 million DALYs lost due to Schistosoma 95 
infections [4].  Disability was mainly due to complications such as malnutrition, iron 96 
deficiency anemia, stunting of growth and learning disabilities in children as well as the 97 
social consequences of decreased productivity and absence from school [2,5]. In 1999, it 98 
was suggested by Bentwich et al that those living in helminth endemic areas are more 99 
susceptible to contraction and progression of HIV infection because of the chronic 100 
immune activation and the TH2 immunological shift that occurs under the heavy burden 101 
of helminth infection [6]. Controlling STH infection works directly towards achieving the 102 
United Nations Millennium Development Goal #6 to “Combat HIV/AIDS, malaria and 103 
other diseases”, and works indirectly towards achieving Goal #2 to “Achieve Universal 104 
Primary Education” by reduction of school absences secondary to illness [7]. Helminth 105 
treatment is extremely safe and is estimated to cost less than $0.50/year to treat one 106 
person [8]. The helminthes that are endemic to this study area include Ascaris 107 
lumbricoides, Trichuris trichiuria, hookworm and Schistosoma manosoni. 108 
 109 
Methods: 110 
 111 
Ethics statement:  112 
The comprehensive deworming project was approved by the Institutional Review Board 113 
(Helsinki Committee) of Soroka Medical Center, issued on September 11, 2008, No. 114 
10281. Local permission was obtained from the Woreda health bureau and all 115 
participants were verbally informed and consented for participation. 116 
 117 
Study location and participants  118 
Zeway woreda includes a town and rural districts in the Rift Valley located in central 119 
Ethiopia adjacent to Lake Zeway, 100 kilometers south of the capital city, Addis Ababa, 120 
Ethiopia. Zeway has a latitude and longitude of 7°56′N 38°43′E with an elevation of 1643 121 
meters above sea level. Program participants were drawn from the four rural districts, 122 
Anano, Woyeso, Haleku and Golba, estimated to have the highest disease burden based 123 
on prior non-published data. The roughly 10,000 participants in the program had resided 124 
in these villages for longer than 6 months, had not received deworming medication in the 125 
last 3 months, had no history of allergy to the study medications, Albendazole or 126 
Praziquantel, and were all over the age of 5 and non-pregnant.  127 
 128 

http://tools.wmflabs.org/geohack/geohack.php?pagename=Ziway&params=7_56_N_38_43_E_


Program description  129 
The Center for Emerging Tropical Diseases and AIDS based in Be’er Sheva, Israel 130 
worked through a local non-governmental organization, Rift Valley Children and Women 131 
Development Organization, based in Addis Ababa, Ethiopia to implement the study 132 
intervention. The program took place from October 2008 to July 2010. Eighty-two 133 
volunteers with backgrounds in health, education and social work lead education sessions 134 
and distributed deworming medication. Participants attended at least 5 of the weekly 135 
sessions, which took place between March and October 2009, and were held near the 136 
local mosque. Additionally, approximately 5,000 residents, who were not registered in 137 
the study, did not receive deworming tablets and were not included in our study, also 138 
attended the educational sessions, bringing the total number of participants to 15,000. 139 
Session topics included descriptions of the local worm types, their negative health 140 
consequences, modes of transmission and methods of prevention. Other public health 141 
topics, such as water hygiene, community sanitation and family planning were also 142 
discussed.  143 
Participants were dewormed twice, 7 months apart. The 10,000 participants registered to 144 
this study received Albendazole for soil-transmitted helminth infections, however due to 145 
inadequate supplies, only 6,000 received Praziquantel for Schistosoma treatment.  146 
 147 
Study design 148 
Simple random sampling was done by taking every nth participant from the sampling 149 
frame, which consisted of all registered study participants. The same sample frame was 150 
used at the pre- and post-intervention time points. Response rate was anecdotally reported 151 
to be >95% from the field. Selected participants did the pre-intervention survey starting at 152 
5 months before the start of the health education and a second independent random 153 
sample did the post-intervention survey 8 months after completion of the health education 154 
sessions. Patients were dewormed twice, 7 months apart during the period that the health 155 
education sessions were being held.   156 
 157 
Survey tool and scoring 158 
Outcome measures were derived from the knowledge attitude practice (KAP) [9] survey, 159 
which covered the following topics regarding soil-transmitted helminthes: route of 160 
transmission, symptoms, treatment, prevention and self-reported preventive practices. 161 
The survey was created based on guidelines developed by Medicins du Monde [10]. It 162 
was validated by using questions from previous questionnaires that had been validated 163 
(permission was granted from the sources) and by piloting the survey on other 164 
populations in Ethiopia receiving mass drug administration for STH along with health 165 
education. During the validation process, the pre- and post-intervention surveys were 166 
taken 1-3 months apart and staff and health workers received similar training to what was 167 
given during our study. Surveys were conducted orally to minimize literacy bias (see 168 
Table S1). Similar to examinations used by the Ethiopian school system, the survey 169 
consisted of multiple-choice questions with possibly more than one correct answer. The 170 
survey was translated to the local language and then back translated to English to ensure 171 
accuracy.  172 
The KAP survey consisted of 15 questions, which were converted to a percentage out of 173 
100 for data analysis. A full point was awarded for a question if all of its correct choices 174 



were chosen. “Partial credit” was given if a participant selected some of the correct 175 
answer choices. For example, if a question’s correct answers were a, c and d and the 176 
participant chose only a and d, 2/3 of a point was given. No penalty was given for 177 
incorrect answer choices.  178 
 179 
Missing values  180 
Out of 390 program participants from the pre-intervention sample, 15 (3.8%) did not 181 
answer all of the questions. Out of 272 from the post-intervention sample, 66 (24%) left 182 
at least one question unanswered, with 25 (9%) leaving 2 or more questions unanswered. 183 
In order not to falsely lower the mean KAP score, unanswered questions were given a 184 
score equal to the mean score for that question as calculated from the other study 185 
participants in that sample. Those who left >4 questions unanswered were left out of the 186 
analysis altogether. When demographic data was missing, participants with missing 187 
information were left out of that analysis. 188 
 189 
Objective 1 Change in overall KAP score and by topic before and after the intervention 190 
Student’s T test was used to compare the difference of means between pre and post-191 
intervention scores for the KAP score stratified by age and interviewer. For analysis of 192 
KAP sub-scores (see FIGURE 1 for a schematic of score breakdown), two way factorial 193 
analysis of variance (ANOVA) was used to compare the difference of the mean pre- and 194 
post-intervention scores while controlling for interviewer. All analysis was stratified to 195 
children (7-16 years of age), younger adults (17-35 years of age) and older adults (36 and 196 
older) when applicable. Adult groups were sometimes combined to increase power.  197 
 198 
Objective 2 Effect of gender, number of years of schooling and interviewer on the 199 
difference between pre- and post-intervention mean KAP score 200 
Gender was only recorded during the pre-intervention survey. Student’s T test was used 201 
to compare mean pre-intervention KAP score between males and females stratified by 202 
adults and children. Level of education was only asked during the post-intervention 203 
survey. ANOVA regression was used to compare mean post-intervention KAP score by 204 
number of years of schooling as grouped into <6, 6-10 and >10 years. Children were 205 
excluded in any analysis involving level of education. ANOVA was used to assess the 206 
effect of interviewer on mean KAP score for both the pre- and post-intervention samples.  207 
 208 
Objective 3 Association between knowledge and attitude (KA) on reported practices (P) 209 
Pearson’s correlation was done to assess the presence of and strength of correlation 210 
between KA and P score. For an explanation of KA and P score, see FIGURE 1. Analysis 211 
was done separately for pre- and post-intervention scores and stratified by age groups.  212 
 213 
Results: 214 
 215 
Baseline demographics 216 
The pre-intervention KAP survey was administered to 390 study participants and the 217 
post-intervention survey was administered to an independent group of 272 study 218 
participants. Demographic information was collected at the same time. The mean ages of 219 
the two samples were significantly different (p<0.001) with the pre-intervention sample 220 



being 34.7 years (SD 18.0) and the post-intervention sample being 21.1 years (SD 13.7). 221 
In the pre-intervention sample, children were 59.4% female and adults were 55.6% 222 
female. Adults in the post-intervention sample ranged from having 1-14 years of 223 
education with a mean of 7.2 years (SD 3.1). This information was missing from 33.1% 224 
of this sample with those who did not provide educational data tending to be older by 13 225 
years, but with no statistically significant difference in KAP scores (data not shown).  226 
 227 
Missing values 228 
In the pre-intervention sample, 8 study participants left more than 4 questions 229 
unanswered, and were thus left out of all analysis, with an average of 0.19 (SD 1.2) 230 
unanswered questions per participant. The post-intervention sample had 16 participants 231 
with more than 4 unanswered questions and an average of 1.03 (SD 3.0) unanswered 232 
questions per participant.   233 
 234 
Study objectives 235 
The difference in mean pre- and post-intervention KAP scores was not significant for any 236 
age group (TABLE 1). In order to identify possible confounders, the effect of gender, 237 
number of years of schooling and interviewer were studied. No difference was seen in 238 
mean pre-intervention KAP score between males and females when stratified by adults 239 
and children (data not shown). No difference was seen in mean post-intervention KAP 240 
score when comparing number of years of schooling (as divided into <6 years, 6-10 years 241 
and >10 years) amongst the adults (data not shown). When the pre- and post-intervention 242 
mean KAP score were compared with stratification by both age group and interviewer, 243 
statistically significant differences were seen for adults for each interviewer (TABLE 2).  244 
Further analysis was done for each KAP sub-score (see FIGURE 1 for clarification of 245 
KAP score breakdown) while controlling for interviewer and is shown in TABLE 3.  246 
There was a statistically significant increase in mean score for reported practices in both 247 
adult groups, in knowledge of symptoms in all age groups and in knowledge of 248 
prevention in the child age group.  249 
 250 
TABLE 1 
Comparison of mean pre- and post-intervention KAP scores§ stratified by age group 
Age group Pre-

intervention 
(SD) 

Post-
intervention 
(SD) 

Difference p-value 

Children 71.8 (10.3) 68.6 (12.6) -3.2 0.073 
Younger adults 73.9 (10.4) 74.4 (13.0) 0.5 0.759 
Older adults 71.0 (11.4) 70.6 (15.8) -0.4 0.854 
Younger adults = 17–35 years, older adults = >36 years 
§ score out of 100% 
KAP = Knowledge attitude practice, SD = standard deviation 
 251 
TABLE 2 
Comparison of mean (n) pre- and post-intervention KAP score§ by interviewer and 
age group 
Interviewer Age Pre- Post- Difference p-value 



intervention (n) intervention (n) 
A Child  67.9 (19) 64.5 (62) -3.4 0.113 

Adult 71.3 (72) 65.4 (46) -5.9 0.004* 
B Child 80.9 (16) 82.6 (16) 1.7 0.354 

Adult 79.9 (72) 82.9 (21) 3.0 0.011* 
C Child 75.6 (14) 68.7 (19) -6.8 0.072 

Adult 75.5 (93) 81.1 (30) 5.6 0.027* 
D Child 63.7 (15) 73.5 (6) 9.8 0.270 

Adult 62.3 (78) 71.7 (33) 9.4 <0.001* 
KAP = knowledge attitude practice, adult = >16 years of age 
§ scores out of 100% 
*statistically significant difference between pre- and post-intervention scores 
 252 
TABLE 3 
Comparison of mean (SD) pre and post-intervention KAP sub-scores§ controlling for 
interviewer 
Sub-score§ Age group Pre-

intervention 
(SD) 

Post-
intervention 
(SD) 

Difference p-value 

Knowledge 
and attitude 

Children⌘ 75.0 (13.8) 69.6 (11.9) - 5.3 0.009* 
Younger 
adults  

78.6 (12.8) 75.6 (13.3) - 3.1 0.074 

Older 
adults✚ 

74.9 (14.4) 72.1 (17.5) -2.8 0.407 

Practice Children⌘ 63.3 (9.1) 65.9 (21.8) 2.6 0.358 
Younger 
adults  

60.8 (9.9) 71.1 (20.3) 
 

10.3 <0.001* 

Older 
adults✚ 

60.5 (10.6) 66.5 (23.9) 6.0 0.022* 

Routes of 
infection 

Children⌘ 83.1 (10.1) 61.3 (23.4) - 21.8 <0.001* 
Younger 
adults  

84.5 (10.1) 77.6 (17.9) - 7.0 <0.001* 
 

Older 
adults✚ 

82.9 (12.6) 76.5 (20.3) - 6.4 0.019* 

Symptoms Children⌘ 67.9 (37.5) 83.0 (19.7) 15.1 0.001* 
Younger 
adults  

78.1 (34.1) 91.3 (18.9) 13.2 0.001* 

Older 
adults✚ 

69.4 (36.9) 90.1 (22.1) 20.7 0.002* 

Treatment  Children⌘ 69.5 (10.4) 59.3 (18.9) - 10.3 0.001* 
Younger 
adults  

69.9 (10.5) 59.5 (21.7) - 10.4 <0.001* 

Older 
adults✚ 

67.8 (12.3) 57.0 (23.1) - 10.8 <0.001* 

Prevention Children⌘ 80.6 (21.0) 89.4 (20.3) 8.8 0.008* 



Younger 
adults  

87.8 88.9 1.1 0.639 

Older 
adults✚ 

82.4 77.7 -4.7 0.265 

KAP = knowledge attitude practice, SD = standard deviation 

§ sub-scores are out of 100% 
⌘children = <17 years of age 
younger adults = 17-35 years of age 
✚older adults = >35 years of age 
*statistically significant difference between pre- and post-intervention scores 
 253 
Figure 1. Breakdown of KAP subscores. 254 
 255 
The correlation between knowledge and attitude (KA) and reported practices (P) is shown 256 
in TABLE 4. All statistically significant correlations were in the post-intervention group 257 
and in the positive direction 258 
 259 
TABLE 4 
Association between KA and P scores§ 
  Age group R p-value 
Pre-intervention children⌘ -0.053 0.679 

younger adults  0.250 0.003* 
older adults✚ 0.162 0.032* 

Post-intervention children⌘ 0.468 <0.001* 
younger adults  0.420 <0.001* 
older adults✚ 0.270 0.135 

KA = knowledge and attitude, P = practice  
§ scores out of 100% 
R = Pearson’s correlation coefficient 
⌘children = <17 years of age 
younger adults = 17-35 years of age 
✚older adults = >35 years of age 
*statistically significant association between KA and P scores 
 260 
When mean KAP score was compared across the four interviewers and stratified by age 261 
group (child and adult) for each pre- and post-intervention sample separately, a 262 
statistically significant difference (with p<0.001) was seen for all comparisons (data not 263 
shown) 264 
 265 
Discussion: 266 
 267 
Mean KAP score amongst adults increased for 3 out of the 4 interviewers, showing that 268 
the education component of the program increased participants’ knowledge level and 269 
self-reported preventive practices. The specific topics that were conveyed most 270 
effectively were symptoms and prevention of helminth infection. Most importantly, both 271 



adult groups (older and younger adults) reported an increase in preventive practices, 272 
which is a powerful measure of the effectiveness of a health education program aimed at 273 
changing behavior. The Pearson’s correlation showed a positive relationship between 274 
knowledge and attitude (KA) with preventive practice (P) in 2 of the 3 age groups in both 275 
the pre- and post-intervention samples, which gives support towards including health 276 
education as a part of future control programs.  277 
One of the major strengths of the study was inclusion of both medical deworming and 278 
health education with quantitative evaluation of the education component. Only one other 279 
recent study, by Toledo et al in 2009 [11], incorporated both medical deworming and 280 
health education into their STH control program and measured practices before and after 281 
the intervention. However, their intervention was on a smaller scale (approximately 450 282 
individuals), and they did not test knowledge before and after the intervention. Other 283 
recent studies on evaluation of STH or Schistosoma control programs did not include all 284 
three of the following components: health education, medical deworming and evaluation 285 
of the health education. Wang et al [12], Hadidjaja et al [13], Sulfiyan et al [14] and 286 
Ansari et al [15] employed health education and/or medical deworming, but only 287 
assessed their interventions using stool surveys. Sow et al [16] and Gazinelli et al [17] 288 
employed health education with no medical deworming, but included an actual 289 
assessment of the health education component.  290 
Another study strength was providing the health education in the format of making use of 291 
community meeting sessions open to the public, which allowed thousands of individuals 292 
to benefit from the intervention and discussion of additional public health topics. The 293 
health education of most of these STH control programs target only school children [12, 294 
13, 14, 15, 17, 18], unlike our intervention, which was open to all members of society, or 295 
others that were in the form of social media [12]. Sow et al used both social media and 296 
community meetings open to all age groups, however assessment of health education for 297 
this particular study is limited because no baseline survey was conducted.  298 
Additionally, our study found a positive correlation between knowledge and preventive 299 
practices, highlighting the importance of health education to achieve the goal of 300 
behavioral modification.  301 
One of our weaknesses was lack of consistency amongst interviewers. Although 302 
interviewers had different mean KAP scores for both age groups for both samples, their 303 
mean KAP score rank was preserved, implying that the interviewers were at least 304 
consistent in their interviewing style at both time points. Given the oral administration of 305 
the surveys, which was a necessity because of the vast range of literacy levels of the 306 
study participants, interviewer variability was difficult to avoid. It is possible that some 307 
interviewers either did not instruct or did not allow participants to choose more than one 308 
answer choice when applicable, which may have artificially lowered those scores. It has 309 
also been reported from the field that some interviewers actually conducted the pre-310 
intervention survey after the start of the intervention, falsely raising the baseline KAP 311 
scores, which may have masked an actual increase in knowledge. It can be argued that in 312 
the face of the interviewer bias and possibly falsely higher baseline survey scores, if 313 
interviewer is controlled for and a significant difference is still found, the result is valid 314 
and may actually be of a greater magnitude than can be appreciated by this study.  In 315 
addition, some scores whose difference in mean did not achieve statistical significance 316 
may have done so if power was not lost by stratifying or by controlling for interviewer.  317 



Another methodological issue was randomization. As can be seen by the significantly 318 
different mean ages between the pre- and the post-intervention samples, there was a flaw 319 
in sampling at either one or both time points. However, stratification into age groups 320 
minimized the possible age bias.  321 
When planning similar programs in the future, more attention should be paid to training 322 
interviewers so that they administer the surveys at the correct time points, ask questions 323 
in a consistent manner and do not allow participants to skip questions. The same sample 324 
should be given the pre- and post-intervention survey in order to strengthen the power of 325 
the study. To reduce sampling bias, a new method of randomization, such as a random 326 
number generator, and greater oversight is necessary. Additionally, performing data 327 
analyses as the data are being collected may reveal biases early on and provide an 328 
opportunity to retrain interviewers or revise sampling technique.  329 
 330 
Conclusion 331 
The significantly positive findings in the total KAP score and in some of the sub-scores 332 
suggests that a large scale health education program in the style of a community meeting 333 
as part of a control program that also includes medical deworming, can be an effective 334 
way to disseminate knowledge and reach many sectors of a community. Too often, health 335 
education is geared only towards school children because they are an attractive target, as 336 
they are more easily influenced than adults, are a captive audience, and returns on 337 
improvement on their health are greater given their constant state of growth and 338 
development and longer life ahead of them. However, when it comes to preventive 339 
practices, adults have the power to make greater changes, such as purchasing shoes, 340 
installing clean water systems and latrines in their homes, and thus are also important 341 
targets for health education. Our study shows that it is possible to provide health 342 
education and deworming to both audiences using the community meeting style of 343 
education in order to increase health-promoting behavior in the population.  344 
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