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Abstract 

This cross-sectional study was carried out in some selected arsenic contaminated rural areas of 
Bangladesh to determine any clinical changes in oral cavity, among the arsenic exposed population 
through drinking water. Total 600 respondents (200 arsenicosis patients, 200 non-patients but having 
the history of taking arsenic contaminated water and another 200 arsenic non-exposed). 75.5% of 
arsenicosis patients had swelled vallate papillae whereas only 44.5% and 8.5% in case of arsenic 
exposure and non-exposure subjects respectively. The differences were found statistically significant 
(p<0.001). This study suggests that there is a tendency of developing swelled vallate papillae among 
the arsenic exposed population.  

 
 
Introduction 

Millions of people in Bangladesh are consuming 
arsenic through drinking water and food1. This leads 
to pigmentary changes (melanosis), keratosis usually 
melanosis are found on trunk and gradually covers 
whole body2. Some sign and symptoms are also seen 
in other tissues of the body like tongue, gingival and 
buccal mucosa3. Arsenic was once used topically as 
pulp devitalize for endodontic treatment, arsenic is 
toxic to vital pulp due to prolonged leakage of arsenic 
trioxide can cause severe damage to periodontal 
tissues and also can widespread necrosis of gingiva 
and bone, which can lead to osteomyelitis of the 
jaws4.  

So far knowledge goes any significant study on oral 
health in relation to arsenic has not been done. So this 
study will help in endeavors towards reducing the 
effects caused by arsenicosis in the oral cavity.  
 

Methods and Materials 

It was a cross-sectional study with comparison 
groups to determine any clinical changes in oral 
cavity among those people who were consuming high 
concentration of arsenic in water. This study was 
conducted in some villages of highly contaminated 

tubewell with arsenic in the districts of Jessore, 
Kishoregonj, Chapai Nawabgonj and Narayangonj. 
Accordingly arsenic nonexposed villages were 
selected from Kishoregonj, Gazipur and Chapai 
Nawabgonj districts.  A total of 600 respondents who 
were selected from the above mentioned villages 
(200 hundred respondents who were exposed to 
arsenic contaminated water (p>0.05 mg/L) having the 
sign of melanosis and/or keratosis, 200 those who 
were exposed to arsenic contaminated water (p>0.05 
mg/L) but without any clinical menifastations and the 
rest 200 who were not exposed to arsenic 
contaminated water). Water samples were analyzed 
by the help of NIPSOM field kit5.  In calculating the 
sample size, as per WHO sample size determination 
criteria by the following formula for two-sample 
situation was: - 

n= Z2 (1-α) {P1(1-P1) + P2(1-P2)}/d2

Where Z= Z score= 1.96; d= acceptable level of error 
=10;  P1 & P2 = The anticipated population of adverse 
effect of oral health status in arsenic exposed and 
non-exposed population were set at 50% i.e. 0.5 
because of available literature does not provide any 
estimation of the anticipated prevalence rate. This 0. 
5 for P1 & P2 provide the largest sample size. 
However it had been taken comparatively large value 
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for error (d)=0.10 to keep the sample to a manageable 
size=192.08 or 193 by using above mentioned 
formula. In this study the inflation of the sample size 
by an arbitrary1936 figure of 7 as a check against 
possible drop out due to inconsistency or incomplete 
questionnaire and refusal of participation of 
respondents. Thus the final sample size was 
(193+7)=200 in each group so total sample size was 
200 X 3= 600.  Enlisted individuals fulfilling the 
criteria for inclusion in the study through house-to-
house visit and selected the required number of 
respondents by a pre-tested combined structured 
questionnaire and a checklist to interview. At the 
beginning of interview, the purpose of the study was 
explained to each respondent, and his or her verbal 
consent to participate in the study was obtained.  

The respondents were interviewed and examined one 
by one in the medical camp by sitting position on an 
examination chair. Oral cavity was examined by the 
help of disposable dental mirror, probe, tongue 
depressor and a pencil torch to inspect the state of the 
oral cavity as well as the condition of the tongue.  

 

Results 

Table I shows that 75.5% swelled vallate papillae 
were found those who were suffering from 
arsenicosis, 44.5% had the same among those who 
were exposed to arsenic through drinking water 
without having the sign symptoms of arsenicosis but 
only 8.5% had the same those who were consuming 
arsenic free water or within the permissible limit and 
was found statistically significant difference among 
the study groups.  
Table I: Distribution of swelling of vallate papillae among the arsenic 
exposed and non-exposed population 

Categories according to arsenic 
exposure 

Swelled vallate 
papillae 

Test of 
significance 

Arsenicosis patients (n=200) 151 

Arsenic exposed non-patient 
(n=200) 

89 

Arsenic non-exposed (n=200) 17 

χ2
(2)= 

183.67 
p=.000 

p <0.001 

 

Table II shows that the arsenicosis patients had 
swelled vallate papillae was 66.7%, 70.5%, 81.9% 
and 90.9% among the age group of up to 20 years, 
21-40 years, and 41-60 years and above 60 years 
respectively. The same manifestation was also 
observed 36.7%, 36.5%, 65.3% and 66.7 accordingly 
those who were exposed to arsenic through drinking 
water without having the sign-symptoms of 
arsenicosis. Whereas in the arsenic non-exposed had 

the same 2.9%, 7.3%, 10.4% and 42.9% at the same 
chronological age groups distribution. This table also 
showed that the swelled vallate papillae were raised 
according to the rising of the ages so age is one of the 
factors to develop such condition. But it is also clear 
that the swelled vallate papilaae were higher in those 
who were exposed to arsenic and was found to be 
statistically significant (p < 0.001). 
Table II: Distribution of swelling of vallate papillae among the 
arsenic exposed and non-exposed population according to age 

Parenthesis shows the total number of respondents in respective age group 

Age (years) Arsenicosis 
patient 

 

Arsenic 
exposed 

non patient 

Arsenic 
non-

exposed 

Test of 
significance 

 

< 20 
 

8 
(12) 

11 
(30) 

1 
(35) 

χ2=21.84 
 df 2   

p<0.001 

21 - 40 
  

74 
(105) 

42 
(115) 

8 
(110) 

χ2=91.97   
df 2   

p<0.001 

41 - 60 
 

59 
(72) 

32 
(49) 

5 
(48) 

χ2=62.08   
df 2  

 p<0.001 

> 60 
 

10 
(11) 

4 
(6) 

3 
(7) 

χ2=4.89  
df 2   

p>0.05 
 

Table III shows that the people who were consumed 
arsenic contaminated water 05 years or less had the 
swelled vallate papillae 47.8% and 52.2% among the 
arsenicosis patients and arsenic exposed non patient 
respectively. In case of the people those who were 
consumed arsenic contained water above 5 years had 
the same 64.5% and 35.5% accordingly and was 
found statistically significant differences (p<0.01). 
Table III: Distribution of swelling of vallate papillae among the 
arsenicosis patient and exposed non patient by the duration of arsenic 
consumption in years 

Duration of arsenic 
exposure (years) 

Arsenicosis 
patient 

Arsenic 
exposed 

non patient 

Test of 
significance 

5 years or below 
(23) 

11 
 

12 
 

χ2=2.62 
df 1 

p>0.05 
Above 5 years 
(217) 

140 
 

77 
 

χ2=37.68 
df 1 

p<0.001 
Parenthesis shows total number of swelled vallate papillae 

Discussion 

In arsenic exposed population these appears to be 
some oral differences especially swelling of the 
vallate papillae of the tongue, usually the vallate 
papillae which are 8-12 in number and 1-3 mm in 
diameter situated in a row parallel and close to the 
sulcus terminalis with a flattened circular 
depression7. A case control study from Ron Philbun  
districts of Nakorn Province in Thailand  showed that 
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