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INTRODUCTION

Tobacco smoking has a wide regional variation in India, 
not only in the prevalence but also in the method and use 
of the smoking device. Reverse smoking is smoking with 
the lightened end inside the mouth,[1] is a peculiar habit 
mostly prevalent among adult fishermen of coastal rural 
Andhra Pradesh, India. The practice of this habit in the local 
language is called as “Adda Poga.” The smoking device is 
a homemade cigar made by crudely rolling few semi dried 
tobacco twigs, called as “chutta.” The word chutta is derived 
from the Tamil word “churutu” which means “to roll or fold”. 
Each chutta weighs about 5–7.5 g. On an average, each adult 
may smoke 3–4 chuttas per day and each chutta lasts for about 
15–30 min. Few individuals smoke complete chutta at once or 
one chutta in 2–3 intervals; each interval lasts about 5–10 min. 
The characteristic feature of this habit is that the lit extreme of 
the chutta is kept inside the mouth and then closed, lips seal 

the mouth thereby allowing slow inhalation of smoke from 
chutta and the smoke is let out from the unlit end.

This habit of reverse smoking is frequently observed in 
females than males. According to Gavarasana and Susarla, the 
frequency of reverse smoking was 6.23 times higher in females 
than males.[2] The prevalence of this habit among females has 
been attributed to various reasons like: 1. Females started 
reverse smoking because they wanted to keep their smoking 
habit a secret from their husbands and parents. 2. Because 
of strong winds and splashing water during household work 
and fishing, the lit end of the chutta would get extinguished if 
used in the conventional method. 3. Also, fisherwomen during 
weaving wanted to prevent the hot ashes from falling on to 
the fishing net to prevent its damage. There are few taboos 
involved such as: The habit was practiced to reduce the tooth 
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ache, mask halitosis and children were forcefully made to 
smoke chutta in reverse to get rid of various diseases.

Reverse smoking was also reported in various other populations 
like rural barangays in Cabanatuan City, Philippines and also 
from few communities in South America, The Caribbean, 
The Netherlands, Columbia, Sardinia etc.[1,3‑6] In India, this 
habit of reverse smoking is predominantly seen in regions 
of Andhra Pradesh like Srikakulam District, East Godavari 
District and in states of Orissa and Goa.[2,7‑9] The female 
predominance has been consistently reported among all the 
above communities except in Sardinia.[1]

The clinical manifestations of the oral mucosa in patients 
with reverse smoking habit are reported to vary from 
conventional smokers and nonsmoking individuals. The 
commonly affected areas in reverse smokers are palate and 
tongue.[10] Lesions associated with this habit range from 
palatal keratosis, excrescences, leukoplakia, ulcerations to 
frank malignancy.[11] According to Ortiz 96.7% of Fillipino 
women with reverse smoking habit exhibited palatal mucosal 
changes including leukoplakia, mucosal thickening, fissuring, 
pigmentation, nodularity, erythema and ulceration whereas 
26.7% of conventional smokers exhibited mucosal changes 
predominantly focal pigmentation and mild erythema.[10] 
According to Van Der EB et al., 33% of total north rural 
coastal areas of Andhra population practised reverse smoking 
out of that the prevalence rate of palatal lesions was 55% of 
the population.[12]

Earlier, these changes induced by reverse smoking were 
called as nicotinic stomatitis. This led to a controversy as 
it is well‑known that nicotine alone is not the etiological 
factor. There is no report about the actual terminology yet, 
the term “palatal changes associated with reverse smoking” 
or “palatal keratosis associated with reverse smoking” is 
well‑accepted.[6,13] Gupta et al. in 1984 performed a 10‑year 
follow‑up study of tobacco usage and oral disease in a random 
sample of 10,169 individuals of Srikakulam district between 
1967 and 1976, they reported that both in men, as well as 
in women the age‑adjusted mortality rates were nearly twice 
for reverse smokers than those of other tobacco users.[14] We 
had a unique opportunity to observe and record these palatal 
mucosal changes from the population of reverse smokers in 
coastal rural Andhra Pradesh.

MATERIALS AND METHODS

Oral screening and oral health education camp was conducted 
in a village, Subbamapeta, East Godavari District with 
a population of 1700 individuals. A total of 60, of these 
47 females and 13 males reported to be habituated to reverse 
smoking, with no other tobacco and alcohol habits and no 
systemic disturbances. Information regarding their habit 
history, systemic illness, medication causing pigmentation, 
family history and reasons for adopting this habit were 

collected from all 60 subjects with a habit of reverse smoking. 
Six observers viewed and recorded the mucosal changes. 
Photographs of palatal changes attributable to reverse smoking 
were taken using an Olympus digital camera.

An online search was performed, on “reverse smokers,” 
“nicotina palatini” and “palatal lesions” as search terms. 
All relevant online articles were collected and pursued for 
additional articles from the reference list. Articles before 
1990’s were not available online these articles were collected 
from Andhra Medical College Library, Vishakapatanam, 
Andhra Pradesh.

Statistical analysis

Palatal mucosal observations by six examiners were 
considered. The mean and percentage prevalence of lesions 
among 60 subjects were computed. Fisher’s exact test was 
used to assess the association between the agreement of six 
examiners, a P value was calculated by two‑tailed t‑test. 
Logistic regression analysis model was used for co‑efficient 
of prediction in presence or absence of a lesion.

RESULTS

Table 1 shows the presence of individual lesions on palatal 
mucosa among 60 reverse smokers recorded by six examiners. 
The mean and percentage prevalence of the each lesion 
recorded and agreed by six examiners among 60 subjects 
shows presence of 87.77% of hyperpigmented areas, 64.44% 
of depigmented areas, 51.66% of excrescences, 32.22% of 
potentially malignant lesions and 9.72% of frank ulcerations. 
Fisher’s exact test was used to test the association between 
the agreement of six examiners, a P value was established at 
0.7203. In the logistic regression analysis model the coefficient 
of the variable was set at 1, the confidence interval was found 
to be 95% and P < 0.005 was established.

DISCUSSION

Palatal mucosal changes in reverse smokers were of varying 
degrees ranging from adaptive changes to potentially 
malignant lesions and ulcerations. The adaptive changes 
were hyperpigmentation and excrescence. Depigmented 
areas are the transition regions between the adaptive and 
potentially malignant lesions. Potentially malignant lesions 
were leukoplakia and erythroplakia.

PALATAL CHANGES INDUCED BY REVERSE 
SMOKING

Hyperpigmentation

Hyperpigmentation refers to well‑defined diffuse or focal 
greyish black pigmentation of the palatal mucosa due to 
increased melanin production by melanocyte [Figure 1]. The 
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intensity was varying in all 87% of cases. This pigmentation 
was limited to the hard palate and had regular margins and was 
produced due to increased melanin deposition as a protective 
reaction to heat and its antioxidant properties against toxic 
products produced during combustion of tobacco within the 
oral cavity.[15,16] The possibility of drug‑induced pigmentation 
was ruled out by recording history of medication such as 
quinacrine, amodiaquine, premarin etc.[17‑19] Physiologic 
racial pigmentation is generalized, but our cases showed 
pigmentation only on the palatal mucosa. In the hard palate 
physiologic racial pigmentation presents as dark brown 
macules with less well‑defined borders, is asymptomatic with 
no gender preference.[20,21] The results obtained in our study 
showed an increased association of palatal pigmentation with 
reverse smoking.

Depigmentation

Depigmented areas indicate areas of the palatal mucosa that 
are clinically devoid of melanin pigmentation. It appeared 
as focal spots surrounded by hyperpigmentation [Figure 2]. 
Natali et al. in 1991 reported an observation that heavy 
drinking and smoking produced oral mucosal changes 
consisting of splotchy areas of depigmentation surrounded 
by hyperpigmentation. They concluded that these oral 
pigment changes identify patients who are heavy smokers 
and drinkers and may be a useful diagnostic sign.[22] Daftary 
in 1989 reported 17% of reverse smokers with clinically 
depigmented areas.[23] Hedin et al. in 1992 histologically 

studied 80 biopsies from the palate of Indian reverse smokers 
and reported well localized depigmented areas in 9 of the 
reverse smokers showing histologically sharp margins and 
distinct hyperchromasia of the basal epithelium within the 
depigmented area. Furthermore, the epithelium in these 
regions had intact rete pegs and only a slight inflammation 
was found in the connective tissue below these depigmented 
areas. They concluded that as this area has been deprived of 
its melanin content, it is probably more easily penetrated by 
the smoke toxins. It may be a weak area due to loss in the 
melanin defence barrier of the tissue and later develops into 
a “red area.”[24] Among 60 reverse smokers included in our 
study, 64% showed areas of focal depigmentation surrounded 
by hyperpigmentation. We hypothesize that melanin is a 
natural antioxidant secreted by melanocytes that plays a role 
in scavenging the toxic products produced during combustion 
of tobacco.[16] These depigmented areas are deprived of 
melanin defence barrier as intense toxic content over a period 
exceeded the levels of melanocyte to produce melanin or the 
toxic effects may cause melanocyte function loss.

Excrescences

Excrescences clinically resembles nicotina palatine, comprising 
of 1–3 mm elevated area, often with central red dots marking 
the orifices of the palatal mucosal glands [Figure 3]. 51% 

Table 1: Presence of individual lesions on palatal mucosa recorded by six observers (n=60)
Observer Hyperpigmentation Depigmentation Excrescences Leuko and erythroplakia Ulcerations
1 59 45 38 12 9
2 48 27 26 11 11
3 54 44 30 28 4
4 48 43 37 19 3
5 52 29 24 17 4
6 55 44 31 29 4
Total 316 232 186 116 35
Mean 52.66 38.66 31 19.33 5.88
Percentage 87.77 64.44 51.66 32.22 9.72

Figure 1: Diffuse melanin pigmentation of palatal mucosa

Figure 2: Focal areas of depigmentation surrounded by 
hyperpigmentation
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of palatal changes among 60 reverse smokers consisted of 
excrescences. In few cases, excrescences represented the 
initial palatal reaction and milder forms of it resembled the 
smoker’s palate in conventional smokers. Ramulu et al. in 1971 
stated that when the glandular area of the hard palatal mucosa 
showed papular elevations upto 2–3 mm in height with central 
umbilications with or without pigmentation of the surrounding 
mucosa is taken as stomatitis nicotina.[25] Furthermore, they 
stated that there may be many of these painless papular lesions 
in the glandular part of the hard palatal mucosa and are not 
present in the soft palate or in the anterior half or third of the 
hard palate and will not extend up to the alveolar margin.[25] 
Thoma et al., described nicotine stomatitis as a lesion that occurs 
in pipe smokers in regions that are not covered by dentures.[26] 
Saunders described nicotine stomatitis as a papular leukoplakia 
in the palate that is caused by tobacco smoke striking the palate 
more directly than other regions. He described the red circular 
areas as the orifices of the mucous glands.[21] Schwartz also 
thought that this type of lesion was caused by tobacco.[27] Van 
Wyk considered these lesions to be associated with a long 
history of smoking, especially pipe smoking.[28] These lesions 
are reversible if smoking is stopped.[29] Gavarasana and Susarla 
in 1989 reported the frequency of stomatitis nicotina to be 
7.13 times higher in reverse smokers than in conventional 
chutta smokers.[2] Excrescences in reverse smokers differ from 
the nicotina palatini seen in conventional smokers by its clinical, 
biological behavior and higher malignant potential.[30] On 
histopathological examination Reddy et al. reported that earliest 
atypical changes in the orifices of the ducts of the glands and the 
papules with umblication is due to hyperplasia of the mucous 
glands.[25] Ramulu et al., in 1973 noted a strong correlation 
between reverse smoking, nicotina palitini and carcinoma of 
the palate. They found that nicotina palitini showed atypical 
changes of the epithelium and 2.4% showed microinvasive 
carcinoma. Hence, they concluded that nicotina palitini among 
reverse smokers could be precancerous as both the surface 
epithelium and ductal epithelium undergoes hyperplasia and 
hypertrophy initially in response to heat and chemicals released 

during reverse smoking. The ductal lining undergoes dysplastic 
changes from which microinvasive carcinoma and then 
invasive carcinoma may arise.[31] Mehta et al. in 1977 stated 
that excrescences were transient in nature and tend to regress 
with the discontinuation of the habit. They concluded that this 
is the initial and most immediate response to reverse smoking 
habit. The hypertrophied ductal openings of minor salivary 
glands act as portal of entry for the toxins of tobacco smoke 
and the pseudostratified columnar epithelial linings of ducts is 
found to undergo squamous metaplasia in response to chronic 
irritation caused by heat and chemicals released during reverse 
smoking and this metaplastic squamous epithelium has got high 
malignant potential and may be responsible for malignancy 
in this component.[11] Lavanya et al. in 2006 stated that if 
carcinoma arises from an excrescence, it can be mainly from 
the metaplastic squamous epithelium of ductal lining of minor 
salivary glands but may not be from the palatal epithelium.[32] 
Ramulu et al. observed reversibility of stomatitis nicotina and 
papular lesions disappear and only pigmentation remains when 
the individuals stops practicing the habit.[25]

Potentially malignant lesions

Non scrapable, well‑defined, elevated plaques, white in color 
were observed and clinically termed as leukoplakia [Figure 4]. 
In few individuals, red lesions were also evident together with 
leukoplakia constituting 32% of our study sample. Gavarasana 
and Susarla in 1989 reported the frequency of preleukoplakia 
to be 2.26 times higher; leukoplakia was 13.84 times higher 
in reverse smokers compared to the conventional chutta 
smokers.[2] Van Der EB et al. in 1993 reported 9.8% prevalence 
rates of leukoplakia palati and confirmed a strong association 
of leukoplakia with reverse smoking than conventional chutta 
smoking.[12]

Ulcerations

We report 9.72% of 60 reverse smokers showed frank 
ulcerations which refers to red area with crater or excavation 

Figure 3: Excrescences, elevated orifices of the palatal mucosal 
glands Figure 4: Leukoplakia around areas of depigmentation
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of varying degree [Figure 5]. These ulcerations were chronic, 
symptomatic and were observed in the depigmented areas 
surrounded by hyperpigmentation. On the basis of clinical 
history, we attribute that these chronic non‑ healing ulcers 
are of malignant nature. Carcinoma associated with reverse 
smoking and especially in women of Vishakapatnam district 
was reported first by Kini and Rao in 1937 and supported 
by Khanolkar and Suryabai in 1945.[25] Reddy et al. in 1974 
stated that a reverse smoking female runs a relative risk of 
developing carcinoma of the hard palate 47 times more than 
that of a nonsmoking female.[33]

According to Reddy et al. in 1976 carcinoma of palate in 
reverse smokers usually occurs in the middle of the posterior 
half of the hard palate and not in the soft palate or in the 
anterior half of the hard palate. They concluded that the 
localization of carcinoma in reverse smokers corresponds to 
the glandular area of the hard palate.[33] According to Qugley 
et al. in 1965 the reason for this malignant transformation may 
be due to excessive heat generated during reverse smoking 
rising the palatal temperature to upto 120° C and also because 
of the higher content of nicotine, total particulate matter and 
incomplete combustion of the chutta tobacco.[34] Reddy and 
Kumari in 1974 reported microinvasive carcinoma of the 
hard palate in reverse smoking females.[35] Mehta FS (1977) 
reported epithelial dysplasia as one of the histological change 
in various palatal changes as it was found in 23% of 101 
biopsies with the highest prevalence being in the red areas.[11] 
Van Der EB et al. in 1993 stated that reverse chutta smoking 
was a major determinant of palatal cancer as all the cases 
diagnosed as palatal carcinoma were observed within the 
group of reverse smokers.[12]

CONCLUSION

Reverse smoking is one of the endemic tobacco habit 
still practised in the coastal rural Andhra Pradesh. It is a 
well‑established habit among the adult females of this region. 

The clinically evident mucosal changes were very characteristic 
and unique. Precancerous palatal changes and carcinoma of 
the palate were increasingly associated with reverse smokers. 
In this study, an attempt was made to highlight the changes of 
the palatal mucosa of reverse chutta smokers.
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