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  ABSTRACT 

Aim:  The aim of this study was to assess factors infl uencing 
the oral health and utilization patterns of oral health services 
by fi shermen community in Mangaluru city, Karnataka, India. 

Materials and methods:  A house-to-house survey was con-
ducted among 840 individuals in fi shermen population. Oral 
health status was evaluated by employing the World Health 
Organization basic oral health survey form. A self-administered 
questionnaire was used to assess patterns of utilization of 
dental services and their sociodemographic details. 

  Results:  Mean decayed, missing, and fi lled teeth (DMFT) of 
the population was 3.78 ± 6.02 and prevalence of caries and 
periodontal conditions was 55 and 99% respectively. About 55% 
participants had never visited a dentist. Age, gender, and edu-
cation of the respondents showed signifi cant associations with 
DMFT status. Periodontal health showed signifi cant association 
with age, gender, education, and income of the respondents. 
Visit to the dentist was associated with age, gender, education, 
and dental caries. The major barrier recognized in seeking 
dental care was the perception of not having any dental problem. 

  Conclusion:  The dental care utilization was poor, and majority 
of the dental visits were for tooth extraction. Lack of perceived 
oral health care need was the main barrier to the utilization of 
dental services. 

  Clinical signifi cance:  The fi shing population had high dental 
caries and poor periodontal health due to low utilization of 
dental care. 

   Keywords:  Barriers to utilization,   Dental care utilization,  
 Fishing community,   Oral health status.  
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   INTRODUCTION 

 Orodental diseases are major public health problems 
in developing countries like India. At present, in India, 
there are close to 300 dental colleges. Despite the increas-
ing workforce each year, even the most basic oral health 
care is unavailable to the vast majority of population, 
especially the poor segments in rural and urban areas. 
Inappropriate utilization of dental services is a major 
problem, especially in underdeveloped and developing 
countries, even though the deleterious effects of oral 
diseases are well known.  1   

 Health care utilization is the actual attendance by the 
members of the public at health care facilities to receive 
care. Utilization is measured as the number of visits per 
year or the number of people with at least one visit during 
the previous year, and utilization studies serve as an 
important tool for oral health policy decision-making.  2   

 The utilization of health services is a complex 
pheno menon. It depends on multiple factors, such as 
sociodemographic, socioeconomic, sociocultural and 
sociopsychological variables.  3   The determinants of oral 
health care can be classified as predisposing (socio-
demographic factors like age, sex, occupation, and social 
network), enabling (transportation, income, and infor-
mation), and need (perceived health or professionally 
assessed illness) factors.  4   

 According to the US Department of Labor, fi shers 
and related fi shing workers catch and trap various types 
of marine life. Some fi shers work in deep water on large 
fi shing boats that are equipped for long stays at sea.  5   In a 
previous study reported from an Indian coastal area, the 
prevalence of caries was found to be very high among the 
elderly.  6   Adverse habits damaging the oral health, such as 
tobacco and alcohol consumption have also been reported 
to be high in the fi shermen population.  7   This highlights 
the need to investigate the oral health status of such iso-
lated communities to plan appropriate health programs. 
Earlier investigators have addressed the need to bring oral 
health care closer to communities that are underserved.  8   

 It would seem logical that the disadvantaged people 
have poorer oral health because they have fewer oppor-
tunities for care and various sociodemographic factors 
that have been known to affect the oral health. Sadly, what 
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is termed the “inverse care law” is all too prevalent in 
dentistry, i.e., deprived communities that suffer the most 
and so have the most need receive the least resources.  8 

Studies have shown repeatedly that the people who are 
poor and with limited education, minorities, and older 
people who live in diffi cult circumstances continue to 
have poor access to oral care.  9 , 10   The present epidemio-
logical study was conducted with the objective to assess 
the oral health status, patterns of utilization of oral health 
services, and potential barriers in seeking dental care in 
a fi shing population in Bengre area of Mangaluru city.  

  MATERIALS AND METHODS 

 The study was conducted in Bengre area of Mangaluru 
city in August 2012 and was completed in 2 months. 
Bengre is an isolated area on the seacoast of Mangaluru 
city and comprises mainly fi shing population. There 
is no dental insurance for the residents in this area. 
For this study, cluster sampling method was used. The 
information about the residents of Bengre was obtained 
from the electoral voter’s list of the area. The number of 
individuals aged 18 to 59 years was found to be 2,340. 
Individuals aged 60 years or above were not included in 
the study as this comprises the geriatric population and 
can be the subject of a separate research. Sample size for 
the study was calculated based on expected prevalence 
of oral diseases and was estimated to be 840. 

 Before the commencement of the study, ethical clear-
ance was obtained from the Institutional Ethics Commit-
tee of Manipal College of Dental Sciences, Mangaluru, 
Karnataka, India. Data collection was done through a 
house-to-house survey. Prior to the examination, the 
nature of the study was explained to every individual in 
his/her language and informed consent was taken from 
each study participant. 

 Inclusion criteria comprised of all the available indi-
viduals within the age range of 18 to 59 years who were 
involved in fi shing or related business. Most of the adult 
men in this area are involved in deep sea fi shing, whereas 
women engage in onshore fi shing and fi sh-selling. If the 
subjects were not available on some particular day of the 
examination, they were examined on a subsequent visit 
till the desired sample size was achieved. Individuals not 
willing to take part in the study were excluded. During 
the course of the study, 11 individuals declined partici-
pation citing reasons, such as lack of time and ill health. 

 After obtaining consent, particulars regarding demo-
graphic data, education, fi nancial status, oral hygiene 
habits, personal habits, past dental history, and dental 
utilization were collected using the interview method. 
The oral health status was assessed using the World 
Health Organization (WHO) basic oral health survey 
form 1997.  11   The oral examination of the subjects was 

carried out in their houses using artifi cial light. Examina-
tion was carried out by single examiner beginning from 
the maxillary right quadrant and proceeding in a clock-
wise direction to the mandibular right quadrant. The 
periodontal health was assessed using the community 
periodontal index (CPI) which includes three components 
of periodontal status, namely, gingival bleeding, calculus, 
and periodontal pockets. This was carried out using CPI 
probe, and periodontal health was scored using codes 0 
(healthy), 1 (bleeding on probing), 2 (calculus), 3 (pocket 
4–5 mm), 4 (pocket 6 mm or more), or X (excluded sextant 
when less than two teeth are present). The dental caries 
status was assessed in terms of number of decayed, 
missing, and fi lled teeth (DMFT) obtained through the 
dentition status component of the WHO basic oral health 
survey form 1997. 

 The educational qualifi cation was dichotomized as 
below primary education and above. Primary education 
is the most basic level of education. Primary education in 
India is mandatory and comprises 5 years of schooling. 
The fi nancial status was assessed using monthly family 
income and was divided as below Rs. 10,000 and above. 
The questionnaire related to utilization included ques-
tions on the frequency of utilization and main reason 
for visiting or not visiting a dentist. The questionnaire 
was translated into the local language (Tulu) of the area. 

 Statistical Package for Social Sciences version 11.5 
(SPSS Inc., Chicago, Illinois, USA) statistical software 
was used to analyze the data. The level of signifi cance 
for the present study was fi xed at p < 0.05. Comparison 
of the questionnaire fi ndings with the oral health status 
was done using chi-square test and independent  t -test.  

  RESULTS 

 The study was done on 840 participants with a median 
age of 38.5 years. For the purpose of analysis, age was 
divided into two groups of 18 to 38 and 39 to 59 years 
consisting of 420 individuals each. There were 469 (55.8%) 
men with a mean age of 38.48 ± 12.01 years and 371 (44.2%) 
women with a mean age of 38.65 ± 12.06 years ( Table 1 ). 
Majority of the study subjects were Hindus (94%), 
followed by Christians (3.5%) and Muslims (2.5%). 

 There were only eight (1%) individuals with healthy 
periodontium. The most commonly observed periodontal 
condition among the study participants was the presence 
of calculus (48%). There were about 40% individuals with 
bleeding as the highest score. The presence of pockets up 
to 5 mm was noted in 110 (13.1%) individuals ( Table 2 ). 

  Table 2  shows the caries status of the population. There 
were 464 (55.2%) subjects with dental caries. The mean 
DMFT of the population was 3.78 ± 6.02. Mean decayed 
teeth (DT) was 1.58 ± 2.09, mean missing teeth (MT) was 
2.11 ± 5.84, and mean fi lled teeth (FT) was 0.22 ± 0.94. 
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Age, gender, education, and financial status were sig-
nificantly associated with the periodontal status in this 
population. Individuals in older age group, men, lower 
education group, and those with lower incomes exhibited 
more periodontal problems (Table 3).

The variables significantly associated with the dental 
caries experience in this population were age, gender, and 
educational status. Older age group, women, and those 
with lower education exhibited significantly higher dental 
caries experience (Table 3).

Out of the 840 participants, 377 (44.9%) had visited 
the dentist at least once in their lifetime. Majority (55.1%) 
subjects reported that they had never visited a dentist. 
Among the visitors, majority of the participants reported 
having visited the dentist once in more than 4 years. The 
main reason of dental visit was reported as tooth extrac-
tion, followed by cleaning of teeth and filling. The main 
reason for not visiting a dentist was cited as “Don’t have 
a dental problem” (Table 4).

The dental caries was found to be significantly higher 
among the nonvisitors compared with those who visited 
the dentist, whereas there was no statistically significant 

Table 1: Distribution of subjects according to  
sociodemographic variables

Sociodemographic variable N (840) %
Age (years)
18–38 420 50
39–59 420 50
Gender
Men 469 55.8
Women 371 44.2
Education
Up to primary school 464 55.2
More than primary school 376 44.8
Income (Rupees)
Up to 10,000 373 44.4
More than 10,000 467 55.6

Table 2: Oral health status of the subjects

Periodontal status
Code 0 (Healthy) 8 (1%)
Code 1 (Bleeding) 285 (33.9%)
Code 2 (Calculus) 403 (48%)
Code 3 (Pocket 4–5 mm) 110 (13.1%)
Code 4 (Pocket 6 mm or more) 8 (1%)
Code X (Excluded sextant: Less than two  
teeth present)

26 (3.1%)

Dental caries status
Mean DMFT 3.78 ± 6.02
Mean DT 1.58 ± 2.09
Mean MT 2.11 ± 5.84
Mean FT 0.22 ± 0.94

Table 3: Association between sociodemographic factors and oral health status (n = 814)#

Sociodemographic variable
Community periodontal index scores

Mean DMFTHealthy Bleeding Calculus Pockets > 4 mm Pockets > 6 mm
Age (years)
18–38 6 198* 200 15 0 2.24 ± 2.61
39-59 2 87 203 95* 8* 5.31 ± 7.82* (p = 0.000)
Gender
Men 2 135* 254* 62 5 3.21 ± 5.32
Women 6 150 149 48 3 4.48 ± 6.75* (p = 0.002)
Education
Up to primary 1 102 236* 94* 6 5.00 ± 7.44*
More than primary 7* 183* 167 16 2 2.27 ± 2.96 (p = 0.000)
Income (Rupees)
Up to 10,000 2 113 182 59* 2 4.12 ± 6.52
More than 10,000 6 172 221 51 6 3.50 ± 5.59 (p = 0.142)
*p = 0.000; #Data missing because some individuals had excluded sextants

Table 4: Utilization patterns of oral health services of the study 
population

Frequency of dental visit (n = 840)
More than once a year 2 (0.2%)
Once a year 25 (2.9%)
Once in 2–3 years 34 (4%)
Once in more than 4 years 316 (37.6%)
Never 463 (55.1%)
Main reason for dental visit (n = 377)
Routine checkup 4 (1%)
Cleaning 65 (17.2%)
Extraction 261 (69.2%)
Filling 38 (10%)
Replacement 5 (1.3%)
Others 4 (1%)
Reason for never visiting the dentist (n = 463)
Don’t have dental problem 404 (87.2%)
Afraid of dental treatment 13 (2.8%)
Treatment too expensive 23 (4.9%)
Dental problems not priority 19 (4.1%)
Lack of mobility/functional limitation 2 (0.4%)
Traveling to dentist is too difficult 2 (0.4%)
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association found between periodontal conditions and 
dental visiting patterns ( Table 3 ). Among the nonvisitors 
who had dental caries (n = 262), there were 225 (85.8%) 
respondents who stated that they did not have any dental 
problem ( Table 5 ). 

 The dental visits were signifi cantly higher in the older 
age group and in women. It was also observed that those 
with education below primary level visited the dentist 
more than those with higher education ( Table 6 ).  

  DISCUSSION 

 This study was an attempt to assess the factors affecting 
the oral health status, patterns of oral health services 
utilization, and barriers in seeking oral care in a fi shing 
community in Bengre area of Mangaluru city. There is a 
paucity of data on the oral health status and utilization 
patterns of such underserved and neglected communities 
in developing countries like India. There are no previous 
studies in the literature which have evaluated simultane-
ously all these factors among fi shing population. 

 A total of 99% of the study subjects in this study had 
one or the other periodontal diseases. This is similar to 
previous studies where the prevalence of periodontal 
disease was found to be very high in adults.  12 , 13   

 About 55% of the individuals in this population had 
one or more DT. This prevalence was found to be lower 
than that reported in a rural Indian fi shing community  14 

and among rural Indian adults.  15   However, this might 
be due, in part, to a correspondingly higher number 

of MT because of caries. The restorative treatment was 
virtually nonexistent. This shows a preference toward 
the extraction of DT rather than their restoration. This 
preference may be because of people’s attitude regarding 
dental problems wherein the loss of teeth is considered 
an unavoidable occurrence. 

 Age, gender, education, and fi nancial status were 
found to be signifi cant predictors of the periodontal 
status. Bleeding was observed most commonly in the 
lower age group, while pockets greater than 4 mm were 
observed mostly in the older age group. More women 
exhibited bleeding as their highest score compared with 
men, whereas the calculus was predominantly higher 
among men. These fi ndings are in agreement with a 
study done by Kumar et al  16   on mine laborers and by 
Wang et al  17   in a Chinese population. More individuals 
with education above primary level had healthy peri-
odontium, and lower calculus and pocket scores, than 
those with less education. The individuals with higher 
income had fewer pockets. All these fi ndings suggest 
that the sociodemographic factors play a signifi cant role 
in the periodontal health of the community. 

 The results of this study show that age, gender, and 
educational level were signifi cant determinants of the 
dental caries experience, which was signifi cantly higher 
in the older age group, women, and individuals with 
lower education. The sociodemographic factors have pre-
viously been established as risk factors for dental caries.  18 

 Like in another Indian study,  19   only 45% of the partici-
pants had ever visited a dentist. The participants who had 
visited the dentist before were asked about the frequency 
of their dental visit. There were only two participants 
who reported visiting the dentist regularly (at least twice 
a year). The International Labor Organization mandates 
that oral health assessment should be a part of medical 
examination of seafarers and that it should be conducted 
at least once in 2 years.  20   This population, however, is 
part of an unregulated fi shing industry and there is no 
provision for any sort of medical or dental examination. 
Among those who had visited the dentist, about 84% had 
made their last visit more than 4 years back. These fi ndings 
are similar to the previously reported studies where the 
percentage of subjects visiting the dentists regularly was 
found to be less.  21 , 22   Time since the last dental visit could 
refl ect personal motivation and independent decision 

   Table 5:    Dental caries status of the study population in relation to dental visiting patterns  

Total subjects = 840
Caries (n = 464) Present Mean DMFT Mean DT Mean MT Mean FT
Visitors (n = 377) 202 6.05 ± 7.63* 1.37 ± 1.86 4.19 ± 7.76* 0.49 ± 1.36*
Nonvisitors (n = 463) 262 1.93 ± 3.32 1.75 ± 2.24* 0.41 ± 2.54 0
p-value 0.383 0.000 0.01 0.000 0.000
*Statistically signifi cant

   Table 6:    Association between dental visiting patterns and 
sociodemographic variables  

Sociodemographic variable (n = 377) Visited dentist p-value
Age (years)
18–38 (n = 420) 148 (39.2%) 0.000
39–59 (n = 420) 229* (60.7%)
Gender
Men (n = 469) 178 (47.2%) 0.000
Women (n = 371) 199* (52.8%)
Education 0.000
Up to primary (n = 464) 234*(62.1%)
More than primary (n = 376) 143 (37.9%)
Income (Rupees)
Up to 10,000 (n = 373) 162 (43%) 0.450
More than 10,000 (n = 467) 215 (57%)
*Statistically signifi cant
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making. People delay visiting a dentist until they have an 
acute dental problem, which forces them to make frequent 
visits thereafter.22

This fishing population had a primary health center 
located within the community with the provision of oral 
health services. The dental treatment was being provided 
at a low cost ranging from Rs. 20 to 50 for basic treatments 
like scaling, restoration, and extraction to about Rs. 150 for 
root canal treatment. Despite the easy access and low cost 
of dental care in the primary health center, the utilization 
of dental services was low and infrequent.

When asked about the main reason for their dental 
visit, about 70% of the participants mentioned that they 
had visited the dentist for the removal of painful teeth. 
This was followed by cleaning of teeth (17%) and filling 
(10%). These results are in line with the findings from 
previous studies where tooth extraction was the most 
common reason for dental visit.1,22,23 The data from 
studies done on adults in the United States suggest that 
the main reason for oral care was routine dental exami-
nation,24 signifying the difference in attitudes of people 
toward dental treatment in developed and developing 
countries, although this could also be because of differ-
ences in availability of health insurance.

When asked about the reasons for never visiting the 
dentist, about 87% of the nonvisitors stated that they 
“don’t have any dental problem.” This seems contradic-
tory in the light of the oral health status of this popula-
tion. This perception might be related to the fact that 
only symptomatic dental conditions are considered 
problematic. Similar results were seen in studies done by 
Al-Shammari et al21 in Kuwaiti adults and by Devaraj and 
Eswar22 in India. About 5% of the participants stated that 
they could not make a visit to the dentist because “dental 
treatment was too expensive.” Cost of the treatment has 
a recognized influence on the utilization of oral health 
services.25 About 3% individuals never visited the dentist 
because they were afraid of the dental treatment. Various 
studies have shown that high levels of dental anxiety are 
associated with reduced or irregular dental care utiliza-
tion or seeking care only in case of emergency.26,27

The mean DMFT score of the participants who 
visited the dentist was significantly higher than those 
who had never visited the dentist. The observation 
might seem to suggest that the dental caries status of 
nonvisitors was better than the visitors. However, on 
analyzing individual components of DMFT, it was found 
that the mean DT of nonvisitors was significantly higher, 
revealing a high disease burden. This is in agreement 
with a study conducted in Australia which reported 
that mean DT is higher among those with lesser dental 
visits.28 Mean MT component was significantly higher 
among the visitors.

In this population, the dental visits were influenced 
by age group, gender, and educational status. More indi-
viduals in the older age group had visited the dentist 
compared with the younger age group. This may be 
because of accumulated dental needs in this group as the 
age advances. Women were more likely to visit the dentist 
as compared with men in this population. This may be 
attributed to the fact that men in this population are most 
of the times out in the sea for fishing, thus getting little 
time to make dental visits. Interestingly, individuals in 
the lower education group were more likely to make 
dental visit in this population. The oral health status of 
lower education group was poorer in comparison to those 
with higher education, as evidenced by higher levels of 
calculus, pockets, and more caries experience. This could 
have led them to make more frequent dental visits, which 
were mainly intended for tooth extraction.

A limitation of the present study is the cross-sectional 
design which does not give any information regarding 
the causal relationships between different variables. 
Longitudinal studies on a varied sample can give insights 
in this area. Since the age distribution of the population 
was not known, the sample was selected according to 
age, which might lead to bias in the interpretation of 
results. Furthermore, since the study was conducted in 
Mangaluru city only, more research is required to gen-
eralize the findings.

India has a vast coastline and fishermen are part of 
a major industry in coastal states. Due to geographical 
isolation and different sociodemographic characteristics, 
fishing populations sometimes face a high disease burden 
and low access to dental care. The situation is similar for 
other underserved communities, such as slum-dwellers, 
rural populations, migrants, etc. Hence, there is a criti-
cal need for affordable, rural oral health centers to make 
dental care accessible to disadvantages strata of the 
population.

CONCLUSION

The oral health status in this population was poor and the 
proportion of unmet dental needs was high. Utilization 
of dental health services was found to be low, resulting 
in greater disease burden. In the light of this study, low 
perceived dental need was the most important barrier in 
seeking dental care. The associated social determinants 
should be taken into consideration to improve the access 
to oral care and prevent dental diseases.
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