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Soil transmitted helminths (STHs†) affect more than one billion of the world’s population
and are very prevalent in regions with high poverty rates and poor sanitation. Efforts to
achieve Millennium Development Goals, such as combating diseases and increasing the
number of people with access to safe drinking water and proper sanitation facilities, will di-
rectly help in eliminating STHs. The Plains regions of Bangladesh has one of the highest
prevalence rates of STHs, and the efforts made by the World Health Organization might not
be enough to eradicate these diseases in this region before the 2015 goal. This survey was
conducted in the Manikganj district of Central Bangladesh to evaluate local awareness about
the transmission and prevention of STHs. The results from this survey show that although
a large percentage of the respondents were knowledgeable about the spread and impact of
intestinal worms, the majority of individuals still do not take the necessary steps to prevent
infection. Our findings demonstrate the complexity of controlling and eliminating STHs and
show that concluding efforts should incorporate additional measures for vaccine develop-
ment as well as improved educational efforts that are sensitive to the region’s traditions and
cultures. 

introduction

Recent reports estimate that approxi-

mately one billion of the world’s population

is infected with soil transmitted helminths

(STHs) [1]. With so many people affected,

many programs, including those sponsored

by the World Health Organization (WHO),

have been established to combat these dis-

eases. Eliminating STH infection is in accor-

dance with accomplishing a number of the

Millennium Development Goals (MDGs),

such as reducing child mortality, combating

diseases, and halving the portion of the

world’s population without access to safe
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drinking water and basic sanitation by 2015

[2]. Efforts toward achieving these goals are

directly related to combating STHs, as their

primary mode of transmission has been found

to be directly linked to poor sanitation.

Roundworm (Ascaris lumbricoides),

whipworm (Trichuris trichiura), and hook-

worm (Necator americanus or Ancy-

clostoma duodenale) are the most prevalent

of these STHs and pose great health prob-

lems, especially in developing nations where

access to safe drinking water and basic san-

itation are often absent [3]. Transmission of

A. lumbricoides and T. trichiura usually oc-

curs by ingesting the eggs of the adult

worms found in the feces of an infected per-

son. The eggs are often ingested by eating

contaminated food or vegetables or from

having dirty hands and fingernails [4,5]. Al-

though hookworm also can be transmitted

by ingesting the larva, they mainly infect by

penetrating the host’s skin when humans

make contact with soil [6]. The transmission

modes of these helminths make it apparent

that the populations that are heavily affected

are nations with high poverty rates and lim-

ited access to safe drinking water and sani-

tation. Indiscriminate defecating makes the

spread of STHs higher in these areas.

Some of the debilitating effects that in-

testinal worms have on the population in-

clude cognitive impairment, intestinal blood

loss that can lead to anemia, intestinal ob-

struction leading to malnutrition, stunted

growth, vomiting, abdominal pain, diarrheal

symptoms, and, in more extreme cases, death

[7]. As a result, STHs not only have implica-

tions for public health, but also education and

regional economics. The decreased cognitive

ability of the individuals is accompanied by

an increase in high school dropout rates [8],

creating a society in which the citizens are

unable to reach their full potential. 

Intestinal worms are very prevalent in

most Bangladeshi communities and account

for one of the 10 most common causes of

hospital morbidity [9]. A study by Martin et

al. found that by the time these children in

northern Bangladesh reached four years of

age, 90 percent already had patent Ascaris in-

fection [10]. In 2005, the Plains area, which

includes Bangladesh, was found to have

some of the highest infection rates in the

world [11]. The incidence rates for Ascaris

and Trichuris documented for children with

moderate to heavy helminth infections was

60.4 percent and 23.2 percent, respectively

[12]. The prevalence rate is even greater in

the Bangladesh rural communities such as the

Jamalpur district, with 74.7 percent, 40.7 per-

cent, and 7.7 percent rates for Ascaris,

Trichuris, and hookworm, respectively [12].

The prevalence of intestinal worms tends

to be higher in tropical regions because the

climate helps to ensure the viability of the lar-

vae. This is especially important for the trans-

mission of hookworm because the eggs

deposited on the soil can only survive and de-

velop to the larvae stage in the right soil con-

ditions. Larvae are dependent on their ability

to travel within the soil to reach the host or to

prevent desiccation [13]. The optimal condi-

tions ― moist, sandy soil in a tropic region

where there is enough rainfall and hot climate

― for the survival of both the eggs and larvae

of intestinal worms make Bangladesh espe-

cially vulnerable to STH diseases. Addition-

ally, rural regions in Bangladesh where

agricultural practices promote constant con-

tact with moist soil also explain the higher

prevalence of helminthes in this region.

The high prevalence rate in the

Bangladesh population is expected for a

country with a high percentage of its urban

and rural dwellers having limited access to

proper sanitation [14]. This also makes the

dream of achieving MDGs in this country by

2015 less promising. Despite efforts made as

part of the Soil Transmitted Helminths Na-

tional Plan of Action to eliminate worm in-

fection in Bangladesh, they are still endemic

in poor communities because of the continu-

ous increase in population and the lack of

recognition of the disease burdens by these

communities [11,15]. 

Currently, there are no commercially

available vaccines against STHs. However,

results from a phase 1 clinical trial testing a

single vaccine candidate against human

hookworm were released in 2008, demon-

strating relatively high safety and tolerabil-

ity at varying doses [16].
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Anthelminthic drugs currently available

include albendazole, mebendazole, lev-

amisole, and pyrantel pamoate. Keiser and

Utzinger conducted a systematic review and

meta-analysis of available data concerning

treatment with these anthelminthic drugs

and concluded that new treatments are

needed as the results obtained from single

oral dose treatment against T. trichiura were

found to be unsatisfactory. Treatment of A.

lumbricoides using albendazole, mebenda-

zole, and pyrantel pomoate resulted in high

cure rates, while a single oral dose of alben-

dazole was more effective in treating hook-

worm infection than mebendazole and

pyrantel pamoate [17].

WHO belongs to the Partners for Para-

site Control (PPC) program. WHO acts as

the lead technical agency of this partnership,

whose other members include research in-

stitutes, NGOs, and several agencies of the

United Nations. The PPC seeks to provide

drugs to treat soil transmitted helminths and

schistosomiasis to all health services in en-

demic areas [18]. In 2001, World Health As-

sembly Resolution 54.19 urged all member

states endemic for STH to attain a minimum

target of regular administration of

chemotherapy to at least 75 percent and up

to 100 percent of all school-age children at

risk of morbidity by 2010 [18]. In order to

regularly report on progress toward the 2010

target, WHO established a databank to col-

late annual data on the number of preschool-

age children (PAC, ages 1-4) and school-age

children (SAC, ages 5-14) who had received

treatment against STH (usually albendazole

or mebendazole) [18]. Average coverage

achieved in Bangladesh for reported data in

2006 showed that the 75 percent target was

achieved for the PAC population [19]. How-

ever, only 12.5 percent of SAC were treated

via programs, including lymphatic filariasis

(LF), mass drug administrations (MDAs),

and others [19]. 

Actions against STHs are constantly

challenged by factors such as availability and

affordability of anthelminthic drugs, the ef-

ficiency and limited coverage of deworming

programs, and the effectiveness of the drugs

(low cure rate) [10,20]. Continual re-admin-

istration of drugs is necessary due to the non-

effective elimination of worm burdens from

treatment populations. Recent control pro-

grams such as MDAs have proven ineffec-

tive in eliminating STHs from the population

[21]. Therefore, although single-dose drug

costs are relatively under control due to re-

cent heightened awareness and research to

drive down costs of treating neglected tropi-

cal diseases (the total cost for treatment with

albendazole is 0.25-0.50 USD per child

using the school system for delivery) [22], it

ultimately can be expensive to carry out sev-

eral long-term deworming programs. 

In addition, it is clear that there is a need

to organize information to effectively reach

all communities that need STH relief. Drugs

do not always reach the most worm-bur-

dened societies because there is little knowl-

edge of the infection rates in areas that have

not been researched [23]. The Obama ad-

ministration’s establishment of the Global

Health Initiative will provide resources to

begin research, mapping, and organizing

NTD drug administration to reach places

that need it most, but weak surveillance sys-

tems have made it difficult to estimate dis-

ease rates and efficiently deliver drugs [23].

Although recent data shows that about

80 percent of the people in Bangladesh have

access to safe drinking water, only 36 per-

cent have access to an improved sanitation

facility [24]. The lack of adequate sanitation

infrastructure makes efforts to eliminate in-

testinal worms less effective by promoting

re-infection rates. The cost of providing san-

itary measures for all of these communities

is prohibitive. Also, the short-term nature of

the current deworming programs, the possi-

bility of these worms becoming resistant to

available anthelminthic drugs, and the high

rate of re-infection in these populations calls

for support of initiatives to develop vaccines

that would ensure disease prevention and

eradication. Customized education in these

endemic communities about transmission of

intestinal worms would help create aware-

ness about the disease burdens and might

promote the efficiency of control measures. 

Hall et al. studied 1,765 people in

Bangladesh and found the prevalence of in-
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fection to range from 64 percent to 95 per-

cent. Mean worm burden in these subjects

was from 7 to 23 worms [25]. Treatment

with mebendazole in a study by Nothrop-

Clewes et al. resulted in a decrease in the

prevalence of A. lumbricoides, T. trichiura,

and hookworms. They concluded that al-

though administration of anthelminthic

drugs increased the number of worms ex-

pelled, it did not result in a significant im-

provement in growth rate of the 1,403

children who participated in this study [26].

The study conducted in a northern district of

Bangladesh evaluating the “knowledge and

perception of helminth infection in relation

to use of health facilities and treatment-seek-

ing behavior” [26] shows that the 131 moth-

ers who participated were aware of the

negative effects that worms have on an in-

dividual’s health, but there were noticeable

differences in their description of the causes

and prevention of helminths. 

In this paper, we have collected and an-

alyzed data from the Manikganj district of

Bangladesh to determine how aware the

community is about intestinal worms and

the consequences of chronic infection. We

focused on the attitudes of the local villages

toward de-worming programs and future

vaccination opportunities, as well as how

their knowledge of intestinal worms influ-

ences their lifestyle and behaviors toward

prevention of worm infection.

Materials and Methods

This study was conducted in the divi-

sion of Dhaka, the Manikganj district of cen-

tral Bangladesh, in the villages of East

Burundi, West Burundi, and Hindu Para Vil-

lage. To our knowledge, no survey has ever

been conducted in this area to evaluate the

awareness of the locals about different types

of worms, how they are transmitted, and

their effects on the health of an individual.

This survey (Figure 1) was carried out in

May 2010. The survey was translated and

conducted in Bengali with the assistance of

student interpreters from the Independent

University of Bangladesh (IUB) in Dhaka.

Two hundred twenty interviews were con-

ducted, each after interviewers obtained oral

informed consent. The study sample in-

cluded randomly selected men and women

(both married and unmarried) older than 12.

Some of the villagers declined the invitation

to participate due to their unavailability. The

study sample excluded individuals who

were present during the interview of another

person. The sample also included only one

person per household, and adults were al-

lowed to answer certain, applicable ques-

tions for other members of their household.

To avoid biases, responses from only the re-

spondents were recorded as some of the

questions were testing personal knowledge

and others present might try to influence the

response of the interviewee. Age, level of

education, and occupation were among the

data recorded for all respondents. 

Questions were asked about how famil-

iar they were with intestinal worms; if they

could name one; how they are transmitted;

how big a problem worms are in

Bangladesh; and whether there were nega-

tive or positive effects from the worms. Data

also was collected for the following factors

that encourage STH transmission: type of

sanitation facility available to each house-

hold, the type of flooring, main source of

drinking water, how often shoes are worn,

and examples of routine activities done bare-

foot. The responses recorded in the ques-

tionnaire were assembled and entered in a

database. Analysis also was conducted to

find a correlation between knowing that

worms are spread by going barefoot and the

actual act of wearing shoes that could pre-

vent infection. Similar analysis was done to

evaluate the effect of education on the prac-

tice of preventive measures. Relationships

between flooring type, latrine type, and how

often shoes are worn were considered. Be-

cause the type of floor and latrine could be

indications of the economic status of the in-

dividuals, data collected may show the ef-

fect that the economic status (ability to buy

shoes) of an individual can have on his or

her ability to take preventive measures

against worm infections.

This survey also included questions

pertaining to the respondents’ major sources
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Figure 1. Survey conducted in the Manikganj district of Central Bangladesh to

evaluate local awareness about the transmission and prevention of STHs.



of information about STHs, the natural

remedies used to treat worms, symptoms

that individuals have experienced, if they (or

their children) have received treatment for

worms, and where they received treatment

(clinic, pharmacy, or school). Interviewees

also were asked about the benefits of elimi-

nation/containment of worms, if they sup-

port de-worming programs, if they would

make the decision to become vaccinated if a

vaccine were available, and if access to

other vaccines was a problem in the area. 

results

Respondent Demographics

These results include the responses of

all those who agreed to take part in the sur-

vey. Table 1 contains the demographics of

the respondents, including age brackets,

level of education, etc. The survey sample

included 89 men and 131 women, ranging

in age from 12 to 89. Most of the women

were homemakers whose primary responsi-

bilities were to take care of their families

and do most of the household chores. Some,

however, also took care of domestic animals

(cows, chickens, etc). A few of the women

were either students or worked in garment

factories or spinning mills or were farmers.

The men were mostly rice farmers, students,

shop owners, construction workers, and

rickshaw pullers.

Of the 220 respondents, four had (or were

in the process of completing) graduate-level

education, six had (or were in the process of

completing) bachelors’ degrees, 12 had

reached grade 12 (high school-higher second-

ary), 33 reached grade 10 (high school-lower

secondary), 95 were between grades one and

nine, while 75 had no formal education.

Perception of soil transmitted helminths

When asked if they were familiar with

intestinal worms (interpreted as “crimi”1 ),

166 (75 percent) answered yes, while 54 (25

percent) said that they do not know about

these worms. Of the 166 who said they were

familiar with intestinal worms, only 40 per-

cent could name some of the worms that

commonly infect humans. The names given

for the worms include the Bengali equiva-

lents: threadworm, hookworm, tapeworm,

flatworm, and “malaria” worm. Some also
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table 1. Demographics of respondents

including sex, city, age, and education

Sex

City

Age

Brackets

Education

level

Male

Female

East Burundi

West Burundi

Hindu Village

12-20

21-30

31-40

41-50

51-60

62 and above

Graduate

Bachelors

Grade 12

Grade 10

Grade 1-9

No formal education

89(40%)

131(60%)

115(52%)

83(38%)

22(10%)

56(25%)

66(30%)

43(20%)

19(8.6%)

16(7.3%)

19(8.6%)

4(1.8%)

6(2.7%)

12(5.5%)

33(15%)

95(43%)

70(32%)

Demographics Number

table 2. Responses on how intestinal

worms spreada

Walking barefoot to toilet/bathroom

Contact with feces

Garbage

Unwashed/dirty food

Unclean hands/dirty fingernails

Sweets and junk food

Air-borne/ person to person

Uncovered toilet

Polluted water

Don’t know how

Worms don’t spread

How are intestinal worms

spread?
Responses

aMost respondents described more than one way

that worms are spread

57

29

13

41

53

50

9

4

2

72

1

1“Crimi” is a Bengali word used to refer to intestinal worms throughout the survey. The word is under-
stood as such by the locals.



classified the worms as small, medium, and

large. However, more than half (52 percent)

of the 54 respondents who said they were not

familiar with intestinal worms were able to

name some of the worms.

There were mixed responses when the

respondents were asked how intestinal

worms are spread. Some correctly said that

different worms can be transmitted in a va-

riety of ways. Thirty-three percent of the re-

spondents didn’t know how they are spread,

while one individual said intestinal worms

do not spread. The majority (67 percent)

who knew how worms spread listed at least

one of the following as ways that they are

spread: going to bathroom or toilet without

shoes, contaminated food and vegetables,

contact with feces or garbage, drinking pol-

luted water, unclean hands or nails, and un-

covered toilet. However, a large number (23

percent) of those who said they knew how

worms are spread thought that intestinal

worms are caused by eating sweets and junk

food (biscuits or street food). Some also

thought that they could be transmitted

through contact with an infected person or

through the air. Table 2 displays the distri-

bution of the different responses.  

When prompted about how big a health

problem intestinal worms are in Bangladesh,

44 percent considered it a very serious prob-

lem, 31 percent thought it was a serious

problem, 19 percent answered that it was a

little serious, 3.6 percent didn’t think worms

were a problem, and 3.2 percent were not

sure if worms were a problem.

Most of the respondents acknowledged

that intestinal worms negatively affect the

health of individuals (Table 3). A few, how-

ever, thought worms have no negative effect

on one’s health, while some didn’t know

whether there were negative consequences to

being infected with worms. Ten percent of

those who believed there are negative effects

could not list any specific damage to health.

Those who were able to list some of the ad-

verse effects of intestinal worms accurately

listed at least one of the following symptoms:

weakness, weight loss, diarrhea, dizziness,

fever, abdominal pain, swelling of stomach,

nausea, vomiting, indigestion, loss of ap-

petite, malnutrition, blood loss leading to

anemia, blood pollution and destruction of

blood proteins, stunted growth and poor de-

velopment, and inability to focus or work.

Some also said that an infected individual

could experience itching near the anus,

worms could come out of the mouth and/or

anus, loss of taste and excess salivation, the

person is more susceptible to other diseases

such as cholera, and death might follow in

extreme cases. There were other responses

that associated worms with multiple other

disease symptoms such as shrinking of but-

tocks, cloudy eyes, and a knot in one’s stom-

ach that might need surgery. Of interest were

several of the misconceptions regarding

symptoms of intestinal parasite infections.

These included the beliefs that larger worms

were more harmful than smaller worms, that

the negative effects were limited to children,

and that adults have acquired immunity to in-

testinal worms. Although our data showed

that most individuals were aware of the

harmful effects of intestinal worms, some of

the responses show that they were attribut-
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table 3. Response to questions asked about negative and positive effects of

worm infection, support for deworming programs, and vaccination

Are there negative effects associated with worm infection?

Are there positive effects (benefits) of worm infection?

Do you support deworming program?

If vaccine was available against worms, would you get it? (adult)

If vaccine was available against worms, would you send your kids?

Is access to other vaccines a problem?

209

43

206

203

83

23

6

167

13

14

1

185

5

10

1

3

--

12a

Question asked Yes Don’t

know

No

aThese responses were mixed, with some saying that access depended on location and some saying

that sometimes access to certain vaccines is a problem.



ing the symptoms of other diseases to the

presence of worms. 

Many individuals seem to harbor mis-

conceptions that were passed on verbally, ei-

ther from community elders or relatives. One

respondent said that “worms make a hole in

stomach so food can fall out.” Twenty per-

cent of the participants who mentioned that

STHs have positive effects said that having

some intestinal parasites aid in digestion and

that eliminating all the worms would be bad

for the health of the individual.

The study participants also were asked

about their sources of information on STHs.

Most of the information related to the sur-

veyors came from family members or neigh-

bors (word of mouth) and the doctor. The

other sources of information are shown in

Figure 1, in which a majority said they got

their information from more than one source.

A small percentage (0.13 percent) said they

do not get their information from anyone.

Factors that affect helminth transmission

A high percentage of respondents (83

percent) use the closed pit/slab toilet, 14 per-

cent use the open pit/without slab toilet, 1.8

percent use flush/pour flush, and 0.9 percent

use a ceramic pan toilet.

Flooring type in this area was either

earth or cement. Seventy-four percent have

earth floors, while the rest have cement

floors. The data on how many wear shoes

and how often they wear them may be biased

because some interviewees might be inclined

to say that they wear shoes, while they really

do not. Evidence of this bias or dishonesty

was seen during the interview, as some who

said they “wear their shoes all day, every

day” were not wearing any shoes during the

interview and no shoes were in sight. How-

ever, data collected can still be useful in eval-

uating the relationship between knowledge

of how worms are spread and their attitude

toward preventing this infection. 

Twenty-five percent of the interviewees

said they wear their shoes all day every day,

20 percent said they wear them most of the

day, 49 percent claimed they rarely wear

them during the day, and 6 percent stated

that they never wear shoes or wear them less

than every other day. Out of the 33 partici-

pants who answered for their children, 24

said that the children rarely wear shoes dur-

ing the day. A separate, visual survey of in-

dividuals in the region over a six-day period

supported this data from the respondents;

approximately 23 percent of both children

and adults were wearing shoes during the

time of the survey.

Some relationships analyzed revealed

that of the 57 respondents who correctly iden-

tified walking barefoot as a way that worms

spread, close to half (49 percent) rarely or
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Figure 2. Distribution of the different sources of information



never wear their shoes during the day. Another

relationship showed that a large percentage of

respondents who have no formal education or

those who did not reach grade 10 rarely or

never wear their shoes. The highest propor-

tions of people who never wear their shoes

have no formal education, as can be seen in

Table 4. It is also not surprising that the largest

portion of respondents who do not or rarely

wear shoes have earth floor (46 percent),

while only 9 percent of those who do not or

rarely wear shoes have cement floors. While

the four individuals who use the flush toilet

wear shoes all day or most of the day, a large

portion of those who use the closed pit or open

pit toilets rarely or never wear shoes (Table 5).

When asked to list some of the activities

in which they routinely remove their shoes,

those who responded to rarely or never wear-

ing shoes said that they wear shoes only dur-

ing select hours ― after evening showers

before going to bed, while going to the toilet

or dirty areas, while praying, traveling, or

during winter ― but apart from those times,

they perform most activities without shoes.

Some of these activities include household

chores such as sweeping, cooking, spreading

rice,2 and looking after domestic animals.

Some of the women and most of the men do

farming work without shoes; they believe

that they will spoil the shoes if they wear

them while working in the fields. Others said

that they never wear shoes because their feet

“itch and burn when they wear shoes” or that

their “doctor recommended walking barefoot

because it helps some of their health condi-

tions, such as vision problems and diabetes.”

Some also strongly believed that they do not

need to wear shoes because they are too old

and thus immune to helminth infections.

Some of those who wear shoes most of the

day said that they take their shoes off for

leisure or when playing a sport. Lastly, a

good portion of the respondents who an-

swered for their children said the children

wear shoes only to school and take them off

when they return home to perform all other

activities, such as playing outside. 

Estimate of disease burden and 
approach to treatment

General symptoms associated with

helminth infection include weakness/fa-

tigue, weight loss/appetite loss, abdominal
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table 4. Data showing relationships between wearing shoes and knowing that

worms are spread by walking barefoot, and between education level and how

often shoes are worna

All day everyday

Most of the day

Rarely during the

day

Never/less than

every other day

How often shoes

are worn

Stated that

worms spread

by walking

barefoot

12

17

25

3

Graduate Bachelors Grade

12

Grade

10

Grade

1-9

No 

formal 

education

1

2

1

0

4

2

0

0

5

3

3

1

13

12

7

1

22

21

50

2

10

4

46

10

aChi-Squared analysis shows those with higher education level (10+ years) wore shoes most or all of

the day. Calculation performed by comparing education level (0-9; 10+ years) vs. frequency of wear-

ing shoes (all/most of the day; rarely/never).

2Spreading rice is an activity that is mostly done without shoes. The rice, after being harvested from the
fields, is brought home to be sun dried. While the rice is still in the husk, the women spread them bare-
foot in front of their homes daily until they are well dried.



pain, diarrhea, itching (in hands and legs ―

body parts that may be in contact with con-

taminated soil), and intestinal blood loss re-

sulting in anemia. When the respondents

were asked if they experienced any of these

symptoms in the past six months, 67 percent

reported that they had. Eighty-one percent

of those had experienced two or more of

these symptoms. Table 6 shows the break-

down of the symptoms experienced by the

interviewees and their family members.

Weakness and weight loss were the most fre-

quently reported symptoms, but these can

also be caused by a variety of factors. How-

ever, itching was very predominant and

when listed with other symptoms is a strong

indicator of hookworm infection. Also, more

than half of the respondents had a combina-

tion of these symptoms. Responses given for

other family members, including children,

follow the same distribution with a third an-

swering yes to itching and two-thirds an-

swering yes to weakness and weight loss.

Most of the interviewees agreed that

helminths were harmful to one’s health;

therefore, not surprisingly, most of them

supported de-worming programs in the area.

Ninety-four percent of the individuals said

they support de-worming programs. Of the

remaining 6 percent (a total of 13 individu-

als) who did not support de-worming pro-

grams, 93 percent (12 individuals) were

women. Ninety-two percent of individuals

said they would choose to be vaccinated if a

vaccine against helminths was available, and

a majority of those who responded said they

would also have their children vaccinated.

Access to other vaccines does not seem to

be a problem in this region, as 84 percent

said they had access to other vaccines but 10

percent said that access was a problem. The

remaining 6 percent had mixed responses,

based mainly on the availability of the vac-

cine (distance to location), who was distrib-

uting it (government or NGOs), and how

expensive the vaccines were.

When asked about traditional remedies

for treating worms, 69 percent were able to

name at least one natural remedy used. It was

not always specified if the responders had

used one or not, but they were knowledge-

able about alternative medicines. Some of

the natural remedies against intestinal worms

listed include: pineapple stalk mixed with

limestone, limewater, neem leaves, jute

leaves, korola, jargari syrup, chirota,

kolponath, and sugar syrup. Most of the

leaves are bitter, and some of the respondents

who couldn’t name a leaf referred to bitter

things in general as being effective in reliev-

ing the symptoms of intestinal worm infec-

tions, as well as clearing worm infections.

While a larger portion of the respon-

dents who have young children said that

their children received treatment either

through the de-worming programs in the

school or from the doctor or pharmacist, 71

percent of the adults had not taken any an-

thelminthic drug. It is not surprising that 63

percent of those who had not received any
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table 5. Data showing the impact of economic status on lifestyle (how often

shoes are worn) 

All day everyday

Most of the day

Rarely during the day

Never/less than every

other day

How often shoes worn Floor Type Toilet Type

22

15

16

4

3

1

0

0

33

29

91

10

50

31

91

11

2

11

15

3

0

1

1

0

Cement Earth Flush/

pour

flush

Closed

pit/slab
Open

pit/no

slab

Ceramic

pan 



treatment in the past year for STHs had

symptoms of infection. Of those who re-

ceived anthelminthic drugs for either them-

selves or their family members, 56 percent

acquired the medicine from either a doctor,

a government clinic, or a social worker, 25

percent purchased it from either a pharmacy

(without prescription) or at the market. Six-

teen percent said their children got it from

school, while four people (3 percent) said a

local doctor, a practitioner in herbal medi-

cine, distributed it.

The respondents also recognized that

there are benefits to elimination. Some of

the benefits listed include improved overall

health and relief from the major symptoms

such as abdominal pain, lack of appetite,

blood loss, etc. It also was mentioned that

elimination of intestinal worms would pro-

tect an individual from other diseases, help

them look better and grow stronger, assist in

school-related activities, and would save

money that would have been used to buy

more drugs or to see the doctor.

discussion

The main purpose of this research was

to evaluate the knowledge and perceptions

of the people of the impoverished district on

Manikganj Bangladesh with regard to STHs.

Data collected through this survey shows

that most people in this region of

Bangladesh are aware of some of the effects

of helminth infections on the health of an in-

dividual and that their knowledge appears to

be evenly distributed amongst both men and

women. This means that knowledge of in-

testinal worms was not affected by the sex

of the respondent. In addition, although most

of the individuals who said they did not sup-

port de-worming were women (males an-

swered support for:against at a ratio of 88:1,

while females answered 119:12), these re-

sults were not statistically significant (p >

0.05) and thus do not suggest education

about the importance of de-worming were

influenced by the sex of the respondent.   

Although some of the respondents said

they were not familiar with intestinal worms

and how they are spread, knowledge about

the different types of worms and how they

are spread was not limited among those who

said they were aware of these worms. A

good number thought that worms were

spread from eating sweet foods. This seems

to be a common misconception about worms

in Bangladesh [27]. It is difficult to deter-

mine whether the misconception concerning

the spread of intestinal worms is due to the

lifestyle of these people or if it is the lifestyle

that affects attitude toward this infection. In

a society such as this, where most informa-

tion comes from family members and eld-

ers, individuals are susceptible to having

information passed down to them that might

be serving more than one purpose. For in-

stance, a parent or grandparent might try to

convince the children that sweets are bad for

their health by telling them that they cause

intestinal worms. Elders also might note that

the children often have abdominal upsets

after eating sweets. This experience can lead

individuals to wrongly conclude that intes-

tinal worms are caused by eating “sweet and

junk food.” Such a misconception can be

corrected by emphasizing the causes of in-

testinal worms and how they are spread by

using existing education programs within

the region. Every member of the society

181Bath: Impact of knowledge on treatment, prevention of intestinal worms

table 6. Self-reported symptoms of interviewees and their family members

Symptoms

Abdominal pain

Itching

Diarrhea

Weakness/fatigue

Weight/appetite loss

Intestinal blood loss

None

Personal experiences

79

51

37

118

99

8

72

Other family members’ experiences

40

22

17

41

40

6

14



should be targeted for these educational pro-

grams since most obtain their information

from family members, elders, and neigh-

bors. This will ensure that the right infor-

mation is getting to everyone. Doctors also

are instrumental in spreading knowledge

about worms, so the importance of educat-

ing their patients should be reiterated. The

school and media are also, to some extent,

sources of information. Parties that want to

educate should target their population using

these mediums.

Most of the respondents were aware

that worm infections have adverse effects on

the health of an individual. However, recog-

nizing the negative effects of intestinal

worms did not equate to taking measures to

prevent infection. Data from this survey

show that close to half of those who know

helminths are spread by walking barefoot

still rarely or never wear shoes. This might

be due to the ideas that some are too old and

thus immune to helminth infection or the

economic status of the family. Estimates

about the economic status of an individual

can be made by looking at their floor and

toilet type. A larger number of the respon-

dents who have earth floor and use

closed/open pit latrines rarely or never wear

shoes. This might suggest that those who do

not wear shoes cannot afford shoes or do not

want to destroy the ones they have by farm-

ing with their shoes on.

The education level of the respondents

positively correlated with knowledge about

intestinal worms and also with taking meas-

ures to prevent them. A higher number of

those with higher education wore shoes all

or most of the time, while a larger percent-

age of respondents with no formal education

or with just grade 1-9 education never or

rarely wore their shoes (see Table 4, p <

0.005). The information suggests that edu-

cation helps encourage some of the practice

to prevent worm infections and that carry-

ing out education programs for intestinal

worms might help reduce the prevalence of

worm infection in these areas. 

Nevertheless, a high percentage of re-

spondents appeared knowledgeable about

helminth modes of infection but still do not

take care to prevent transmission. This could

be attributed to some economic limitations

― inability to buy shoes, lack of proper san-

itation facilities, and inability to maintain

personal hygiene (buy soaps, use clean uten-

sils, and take care of hands and nails). There

is also difficulty in modifying the lifestyles

of the individuals in the society in order to

reduce their susceptibility to intestinal worm

infection. Such lifestyles include the inabil-

ity of the members of the community to con-

trol indiscriminate defecating and/or

promote the maintenance of proper hygiene.

This is why helminth education alone can-

not solve the problem in Bangladesh. 

The estimate of disease burdens showed

that many of the respondents had multiple

symptoms associated with worm infection.

Although no other study has been done in

this area that would confirm that these vil-

lages are endemic, studies conducted in other

regions of Bangladesh, including northern

Bangladesh [10] and a suburb of Dhaka [25],

described those regions as having a high

prevalence rate. Also, the nationwide survey

conducted in 2005 confirmed that

Bangladesh is in the region with the highest

incidence of worms in the world [11]. What

is surprising is that most of the people who

show symptoms of infection rarely receive

treatment. Although most parents supported

de-worming programs for their children and

said they would get vaccinated if a vaccine

were available, the vast majority of parents

do not seek treatment for themselves. The

reason for this disparity may be their lack of

awareness about the symptoms of worm in-

fection or the knowledge about the debilitat-

ing effect worm infection can have on an

individual. It also might be because they rely

on natural remedies to take care of the symp-

toms. Nevertheless, this knowledge might

not be enough to cause action if they are un-

able to afford the anthelminthic drugs. Indi-

viduals in these communities have to bear the

cost of purchasing the anthelminthic drugs in

pharmacies for treating intestinal worms (an-

thelminthic drugs are provided free in the

schools for children ages 6 and younger

only). This cost tends to be expensive, espe-

cially when they have to buy them continu-
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ously due to the nature of these infections.

As a disease that has a high re-infection rate

in poorer communities and has some associ-

ated low cure rates, the community members

might not be motivated enough to seek

proper treatment. However, if the an-

thelminthic drugs, or, better yet, vaccines, are

developed and made available at the clinics

for low to no cost at all, most people would

be more inclined and motivated to seek treat-

ment. In addition, explaining the effect that

intestinal worms have on the growth and

cognitive development of children may com-

pel more to actively seek out treatment. 

Any program geared toward control of

STHs in Bangladesh will need to incorpo-

rate solutions that involve not only educat-

ing the community, but also a program that

encourages support for cultural changes in

lifestyle (e.g., cultural support for a shift to

wearing shoes outdoors on a regular basis,

despite this habit not fitting the cultural

norm). We are not aware of any such pro-

grams that exist. This survey has shown

that while knowledge of these intestinal

worms may promote some preventive be-

haviors, in many cases, those who are

aware still do not take the necessary pre-

cautions. They are limited by their customs,

traditions relating to lifestyle, or by their

economic status. Poverty in these commu-

nities has to be tackled in order to empower

them to live hygienic lives (improved san-

itation) and be able to purchase shoes to

curb disease transmission. People also need

to have the means to purchase an-

thelminthic drugs. Also, in a community

where there are traditions that might impair

preventive practices, there is the need to

pursue alternative treatment practices such

as vaccination. This will help reduce the

disease burdens in these societies and will

stop the spread and re-infection of children

who are at the greatest risk and will bene-

fit most from such immunity. 

In conclusion, health education pro-

grams in these villages, stronger de-worm-

ing programs both in schools and out,

poverty alleviation programs, and alternative

treatments are recommended for fighting soil

transmitted helminths in Bangladesh.
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