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Quantifying OHIP in the Context with Oral Health
Literacy in Rural and Urban Population
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A b s t r ac t
Aim: The present study was undertaken to assess the knowledge and awareness of oral health literacy among rural and urban people and to
correlate it with the oral health-related quality of life (OHRQoL).
Materials and methods: The present study was conducted among the rural and urban population visiting the outpatient department. The study
questionnaire was used to assess oral health literacy and these questions were framed based on the various aspects like general demographics,
dental visit, and dentition status. A validated questionnaire to record the oral health impact profile (OHIP) was used to assess the quality of
life. Further, the rapid estimate of adult literacy in dentistry-30 (REALD-30), the word recognition test, was used to assess oral health literacy.
Results: Out of 1,000 participants, 500 were from the urban population and 500 from a rural area. The mean age of participants in the rural
and urban population was 32.22 ± 10.66 and 30.43 ± 10.3, respectively. The mean score of OHIP in rural and urban participants was found to
be 6.46 ± 6.815 and 6.34 ± 8.492, respectively. The mean score of REALD-30 in rural and urban participants was found to be 12.88 ± 7.214 and
20.9 ± 7.334, respectively.
Conclusion: Results suggest that dental health literacy have an independent effect on dental health outcomes.
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Introduction
Health literacy is defined as “the degree to which individuals have
the capacity to acquire, process, and understand basic health
information and services needed to make appropriate health
decisions.”1In the health profession, the major skill that is required
to master to be a good physician is the communication skill.2 Even
though after mastering this skill, majority of the patients failed
to apprehend what a medical doctor wants to communicate
with them. 3 Moreover, the current healthcare system is more
multifaceted and demands patients to go through a complex
process to find the right health care option and health information.
This creates many challenges to less educated or low health literacy
people to reap the advantage of available services and information.4
There are various examples quoted in the literature regarding the
effect of low literacy on health care outcomes. Low health care
literacy is so vulnerable to misinterpretation and misunderstanding
which might lead to devastating effect at times.5
The National Adult Literacy Survey conducted in 1992 estimates
that 40–44 million American adults lack basic health literacy and an
additional 50 million have limited literacy skills.6It has been noted
in the literature that individuals with limited oral health literacy
encounter numerous difficulties navigating to the right oral health
care department.7It was reported that a person with low oral health
literacy, one’s limited capacity to obtain, comprehend, and act on
health information, is described as “the silent health epidemic.”8
Various investigators around the world conducted research on
the effect of health literacy on health outcome by using different
instruments and methods to recognize a patient’s oral health
literacy skills.7,8 In literature, the patients’ level of education was
considered as a marker of health literacy, but it can be correctly
correlated with the patient’s reading skill rather than functional
health literacy. This informal method can be further improved by
additions of a few formal methods like reading and comprehension.9
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In the context of health literacy, two literacy assessments are widely
used, the rapid sstimate of adult literacy in medicine (REALM), a
word recognition test, and the test of functional health literacy in
adults (TOFHLA), a comprehension test.10Similarly, for oral health
literacy, the instruments published are The REALD-30,11 REALD-99,12
test of functional health literacy in dentistry (TOFHLiD),13and oral
health literacy instrument (OHLI).9
A number of publications hypothesize that low dental health
literacy can serve as a barrier to the use of information and result
in poor oral health outcomes, particularly when combined with
other risk factors.14 – 16
 A study was done in India to assess the oral
health literacy among the urban students but no such study was
done to compare the oral health literacy among the rural and urban
population.17Therefore, the present study was undertaken to assess
the knowledge and awareness of oral health literacy among rural
and urban people and to correlate it with the OHRQoL.

M at e r ia l s

and

Methods

A cross-sectional study was carried out among the urban and
rural population of central India. The study was carried out at
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the Outpatient Department of Sharad Pawar Dental College and
Hospital Sawangi (M), Wardha, Acharya Vinobha Bhave Research
Hospital Sawangi (Meghe), Wardha, and VSPM Dental College,
Hingana Road Digdoh Hill, Nagpur, Maharashtra, India. Before
starting the study, ethical clearance was obtained from the
Institutional Ethical Committee of Datta Meghe Institute of Medical
Sciences, Sawangi (Meghe) Wardha and informed consent was
taken from each participant. A pilot survey was carried out among
50 participants based on which a sample size of 1,000 was estimated
by keeping the power of study 80% at 95% of the confidence
interval. The participants who were included in the pilot study were
excluded from the main study analysis. The participants who were
literate included in the study should be between 18 and 80 years of
age and should have studied Marathi and English as a language till
the 12th standard. Participants with cognitive impairment vision or
hearing problem and obvious signs of drug or alcohol intoxication
were excluded.
In the present study, the study proforma was framed based
on the various aspects like general demographics, information
regarding dental visit, and dentition status. A disease-specific
framework which included etiology anatomy and prevention and
treatment categories to guide us in the selection of words in the
development of REALD, where most commonly used 30 words
were included to check the oral health literacy. These words
were selected from the American Dental Association Glossary of
Common Dental Terminology which were translated in Marathi
by a native speaker and further validated by the translation and
back translation method. Moreover, a validated questionnaire was
adopted to record OHIP-14, which was first translated to the local
language and further validated by the forward and back translation
method. These questions were self-administered and close ended.
The questionnaire formed from seven conceptually formulated
dimensions that were based on Locker’s theoretical model of oral
health.18The responses to these will be made on the Likert-type
scale and coded 4 = “very often,” 3 = “fairly often,” 2 occasionally,”
l = “hardly ever,” and O = “never.”
In REALD-30,11the word recognition test, participants were
asked to read aloud the list of 30 words in REALD-30 by the
investigator and scored based on the pronunciation. For each
correct pronunciation, one score was awarded, and for each wrong
pronunciation, zero score was recorded. The scores may range
from 0 to 30.
Since this study was performed in rural as well as urban areas,
the words to be pronounced were translated in their respective
intellectual language. Before the collection of the sample, the
investigator was trained and calibrated at the Department of Public
Health Dentistry, Sharad Pawar Dental College.

D ata A n a lys i s

R e s u lts
In the present study, out of 1,000 participants, 500 were from the
urban population and 500 were from a rural area. The mean age
of participants in rural and urban was 32.22 ± 10.66 and 30.43 ±
10.38, respectively. In total, from rural and urban, 600 participants
were males and 400 were females (Table 1). A significantly greater
proportion of rural participants at 2 years 112 (22.4%) and 5 years
97 (19.4%) visited a dentist than the urban counterpart. Whereas
a majority of urban participants 222 (44.4%) never visited dentist
than rural participants 173 (34.6%) and the difference was found
to be statistically significant (Table 2). This could be the reason
for significantly poor dentition status among urban participants
29 (5.8%) than rural participants 15 (3.0%) (Table 3).
The mean score of OHIP in the rural population (6.46 ± 6.81)
was significantly high when compared with the urban population
(6.34 ± 8.4). Whereas the mean score of REALD-30 was significantly
low in the rural population (12.88 ± 7.214) compared with the
urban population (20.9 ± 7.334) (Tables 4 and 6). To understand
the correlation of oral health literacy with the study population
and OHIP, the Pearson correlation coefficient test was used. It has
been observed that the REALD-30 showed a significantly positive
correlation with both populations, whereas it showed a negative
correlation with OHIP and the difference was statistically significant
(r = −0.088; p0.005) (Table 5). It can be inferred that the knowledge
and awareness about the oral diseases and treatment option has
an impact on OHRQoL and treatment outcome. A patient with
low oral health literacy would not be able to understand different
treatment options or underestimate the risk of the disease leading
to an increase in the total burden of the oral diseases.
Table 1: Demographic distribution of study participants
Study participants
Age
Sex
Male
Female

Rural
32.22 ± 10.66
300 (60.0%)
200 (40.0%)

Urban
30.43 ± 10.38
300 (60.0%)
200 (40.0%)

Table 2: Distribution of study participants according to last visit to
dentist
Visit to dentist
Within the last year
Within 2 years
Within 5 years
Never
Total

Rural (%)
118 (23.6)
112 (22.4)*
97 (19.4)*
173 (34.6)
500 (100)

Urban (%)
137 (27.4)
72 (14.4)
69 (13.8)
222 (44.4)*
500 (100)

*p < 0.05 significant

Table 3: Distribution of study participants according to dentition status

For the statistical analysis of the data, the Statistical Package for
the Social Sciences (SPSS), version 11.5 software package, was used.
The Pearson product–moment correlation test was used to assess
the test–retest reliability. The Mann–Whitney Utest was used to
assess the significance of OHIP and REALD-30 among the study
participants, whereas the proportion was calculated by using a
Chi-square test and an intergroup comparison was carried out by
using the ztest. The p value ≤0.05 was considered acceptable as a
statistically significant.

Dentition status
Excellent
Very good
Good
Fair
Poor
Total

Rural (%)
73 (14.6)
178 (35.6)
156 (31.2)
78 (15.6)
15 (3.0)
500 (100)

Urban (%)
77 (15.4)
162 (32.4)
154 (30.8)
78 (15.6)
29 (5.8)*
500 (100)

*p < 0.05 significant
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Table 4: Mean and standard deviation of OHIP and REALD score among
study participants

OHIP
REALD-30

Rural/urban
Rural
Urban
Rural
Urban

N
500
500
500
500

Mean
6.46
6.34
12.88
20.89

Std.
deviation
6.81
8.49
7.21
7.33

p value
0.002
0.000

Table 5: Correlation of study participants according to OHIP and REALD
score
Variable
REALD-30

Pearson
correlation
Sig.
(2-tailed)
N

Rural/urban
0.483*

OHIP
−0.088*

1

REALD-30

0.000

0.005

–

1,000

1,000

1,000

*p < 0.00 highly significant

Discussion
The aim of this study is to assess the oral health literacy among the
rural and urban population and to correlate the OHRQoL with the
level of oral health literacy. The present study’s work believes that
oral health literacy is an integral part of general health and can be
positively correlated to oral health outcomes like a change of dental
health status and OHRQoL. In addition, there is an urgent need for
an oral health instrument that is related to dental health literacy. It
has been observed by various authors that patients get exposed
to different types of treatment procedure throughout their lifetime
which leads to a change in medical and dental literacy level.16,17

It has been reported in the literature that different dental
service utilization patterns like patients’ last visit to a dentist for
any problem have also been linked with poor OHRQoL.12,18In the
present study, 34 (27.4%) of urban participants visited the dentist
every year and 72 (14.4%) visited every 2 years which was in
contrast to the study done by Aruna Devi et al.,17where 18.6% of
participants visited the dentist every year and 5.4% visited every
2–3 years, which shows that the participants in the present study
are less aware or less motivated toward dental diseases. It should
be mandatory for the clinician to know the level of health literacy
that a patient possesses before giving any health instructions. But
the majority of dental practitioners did not know about the fact
that patient could not read and interpret the scientific material
related to treatment.16,18
The present study marks an attempt for identifying patients
with low dental health literacy by using a word recognition
instrument. A valid and reliable dental health literacy instrument
(REALD-30) have a great potential to assist in the investigation of the
relationship among low dental health literacy, health inequalities,
and need for improvement of dental health care outcomes. The
mean score of REALD-30 in rural was 12.88 ± 7.214 which was in
contrast to the study done by Lee et al.19While the urban REALD30 score in the present study was found to be slightly higher
(20.9 ± 7.334) compared with the study done by Aruna Devi et al.17
for urban population (16.3 ± 6.27).
There are various factors like disease status, demographic
characteristics, and environment that could affect the measures of
OHRQoL, the OHIP-14 rating score. But the health perception is a
major domain of all possible determinants of OHRQoL. Therefore,
the OHIP-14 could be a good variable for testing the predictive
validity of the oral health literacy score. In the present study,
OHIP was used to provide a more comprehensive measure than

Table 6: Distribution of study participants’ response according to the mean OHIP (OHIP-14)
Parameter
Functional
limitation

Questions
Have you had trouble pronouncing any words because of problems with your teeth, mouth, or
dentures?
Have you felt that your sense of taste has worsened because of problems with your teeth, mouth,
or dentures
Physical pain Have you had painful aching in your mouth?
Have you found it uncomfortable to eat any foods because of problems with your teeth, mouth,
or dentures?
Psychological Have you been self-conscious because of your teeth, mouth, or dentures?
discomfort
Have you felt tense because of problems with your teeth, mouth, or dentures?
Physical
Has your diet been unsatisfactory because of problems with your teeth, mouth, or dentures?
disability
Have you had to interrupt meals because of problems with your teeth, mouth, or dentures?
Psychological Have you found it difficult to relax because of problems with your teeth, disability mouth,
disability
or dentures?
Have you been a bit embarrassed because of problems with your teeth, mouth, or dentures?
Social
Have you been a bit irritable with other people because of problems with your teeth, mouth, or
disability
dentures?
Have you had difficulty in doing your usual jobs because of problems with your teeth, mouth or
dentures?
Handicap
Have you felt that life in general was less satisfying because of problems with your teeth, mouth or
dentures?
Have you been totally unable to function because of problems with your teeth, mouth, or dentures?
Total
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Rural
0.45 ± 0.96

Urban
0.43 ± 0.90

0.50 ± 0.96

0.47 ± 0.95

0.73 ± 01.08 0.83 ± 1.15
0.70 ± 1.09 0.80 ± 1.16
0.45 ± 0.97

0.60 ± 1.09

0.49 ± 0.98
0.51 ± 0.97

0.46 ± 0.94
0.53 ± 1.01

0.48 ± 0.95
0.46 ± 0.94

0.48 ± 0.98
0.37 ± 0.85

0.37 ± 0.86
0.36 ± 0.84

0.26 ± 0.67
0.29 ± 0.78

0.43 ± 0.94

0.25 ± 0.76

0.32 ± 0.82

0.31 ± 0.85

0.21 ± 0.71
6.46 ± 6.81

0.27 ± 0.85
6.34 ± 8.49
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self-perceived oral health status. The mean score of OHIP in the
present study for rural was 6.46 ± 6.815 which cannot be correlated
due to lack of literature on rural population, whereas the score of
OHIP in urban was found to be 6.34 ± 8.492 which was in contrast
with the study done by Richman et al.,12where the mean OHIP score
was 4 with a range of 0–14. And, with the study done by Aruna Devi
et al.,17the mean OHIP-14 score was 1.23 ± 1.89.

L imi tat i o n s
The present study has used the REALD-30 which is a reading
recognition test method and can be used for basic dental health
literacy and it does not test the functional use of health literacy.
There is a need to investigate the other methods of assessing oral
health literacy along with the REALD 30 and check the effectiveness
of each method.

C o n c lu s i o n
This study focuses on the effect of poor health literacy on patients’
OHRQoL. The present study showed that abstract knowledge about
oral health is significantly less among low literacy participants which
ultimately affected their quality of life and treatment outcomes. It
can be concluded that due to low health literacy, the patient would
have less knowledge about their oral and medical conditions which
may increase the total burden of disease.

Clinical Significance
The present study finding suggests the marked discrepancy
of oral health literacy among the rural and urban population,
which affects the utilization of health care services. With these
findings, an effective educational program can be implemented
to improve the underutilization of oral health care in rural and
urban population.
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