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Purpose: This pilot study was conducted to estimate the prevalence of self-reported toothache, bleeding
gums and oral ulcer experiences, reasons for dental visits and associated sociodemographic factors
among adults living in Benin City, Edo State, Nigeria.

Materials and Methods: This cross-sectional study was based on a convenience sample in an urban
setting. Out of the 540 persons surveyed, 508 had complete usable information, 48% males and 52%
females, and aged 18 – 54 years. A closed questionnaire was used to collect the data at two large
medical outpatient facilities and a university community.

Results: The proportion reporting toothache experience in the previous 12 months was 34%; painful/
bleeding gums 28%, and oral ulcers/painful spots 14%. Univariate analysis showed that toothache
experience was associated with time since last dental visit (p < 0.001), age (p < 0.001), gender
(p < 0.001) and education (p < 0.001). Experience with bleeding gums was associated with gender
(p < 0.001), education (p < 0.001) and last dental visits (p < 0.001). Oral ulcers were associated with
gender (p = 0.004), age (p < 0.001) and last dental visits (p < 0.001). Fewer males than females
reported toothache (25% vs. 42%, OR 1.65) but more males reported bleeding gums (37% vs. 19%,
OR = 0.34) and oral ulcers (19% vs. 10% OR = 0.33).

Conclusions: Toothache experience was the most prevalent oral health problem reported by adults. Oral
health problems were associated with age, gender and last dental visits.
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ommon oral health problems are generally not
life-threatening, but in developing countries,

such as Nigeria, with high levels of poverty and in-
adequate health-care infrastructure, it could greatly
impact on the overall health of the population.
According to the Surgeon Generals’ report released
in the United States in May 2000, oral health is
part of general health and thus contributes to a
person’s quality of life and overall well being (Oral
Health in America, 2000). This statement express-
es a holistic approach to health and health care
delivery. This holistic approach should be reflected
in the health policies and health planning of both
developed and developing countries.

Kononen et al (1994) and Airila-Mansson et al
(2004) reported that utilization of self-reported
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data is cost-effective in research studies and also
useful for educational purposes and it saves time.
Self-reported oral health information from epidemi-
ological research, especially in developing coun-
tries, where oral health data is poorly documented
and little emphasized, could aid policy develop-
ments and health-care planning. However, the valid-
ity and reliability of the information collected is
crucial, as incorrect or misleading data can com-
promise policy and planning (Heloe, 1972; Konon-
en et al, 1994).

Ankkuriniemi and Ainamo (1997) and Buhlin et
al (2002) reported that the use of an oral health
questionnaire in epidemiological surveys, asking
about bleeding gum experience to assess gingival
health, shows good correlation with a clinical exam-
ination. Kallio et al (1995) in their study concluded
that self-reported gingival health information of a
population following screening was useful. Studies
have also indicated that self-reported data from an
oral health questionnaire are fairly good in the
assessment of periodontal status of a population
when compared with clinical examination (Glavind
and Attstrom, 1979; Joshipura et al, 1996), while
a clinical examination of the gingiva is the gold
standard for epidemiological research. The advan-
tages in cost and simplicity of a questionnaire out-
weigh the potential disadvantages (Joshipura et al,
1996), especially where countries lack the infra-
structure to undertake large clinically based stud-
ies (Brunswick and Nikias, 1975).

Toothache is a common oral health symptom
indicative of the presence of oral disease (Honkala
et al, 2001), and so are bleeding gums. Toothache
is also a symptom that is correctly identified by
patients and is one of the main reasons why they
seek dental care (Edward, 2000). The prevalence
and incidence of these conditions vary by sociode-
mographic factors and have been investigated in
different countries. Sindet-Peterson et al (1985)
reported that the sequelae of caries is the main
cause of toothache in adults and can therefore be
used as a proxy measure of dental ill health. Tooth-
ache experience resulting from dental caries could
also impact an individual’s ability to adequately
perform routine daily functions.

Oral ulcers/painful spots are another common
oral symptom reported by patients, suggestive of
recurrent apthous ulcers or even premalignant
lesions. Ulcers could also be early manifestations
of an infectious disease, for example, human im-
munodeficiency virus (HIV). The prevalence of HIV

infectious disease is much higher in developing
countries than in developed countries. With insuffi-
cient resources and inadequate workforce in devel-
oping countries early detection of oral lesions and
treatment of oral lesions can be difficult. This could
ultimately lead to poor oral health-related quality of
life.

Studies on the oral health status of the Nigerian
population have used standard indices to record
dental caries prevalence and unmet orthodontic
treatment need in children (Otuyemi et al, 1997;
El-Nadeef et al, 1998), but to date researchers
have not documented self-reported oral health
problems in an adult population. The objectives of
this study were: (1) to estimate the prevalence of
perceived oral health problems and (2) to identify
factors associated with perceived oral health prob-
lems among adults living in Benin City, Edo State,
Nigeria.

METHODS

The study was conducted in Benin City, Edo State,
Nigeria. It has a population of 2.2 million and is a
major commercial center that serves as gateway
between the northern, western and eastern parts
of Nigeria. The city has a state-owned general hos-
pital with a dental clinic, a federally owned teaching
medical and dental school and other private medi-
cal and dental clinics. It is also the most ethnically
diverse city in Edo State.

The cross-sectional study recruited 540 adults
in the summer of 1999, of whom 508, aged 18-54
years, provided usable information. True probability
sampling was deemed impossible because of cost
and workforce requirements. The participants were
recruited among the outpatients and staff of medi-
cal care facilities of the University of Benin Teach-
ing Hospital, Central Hospital, and from the Univer-
sity of Benin, Ugbowo campus. The purpose, poten-
tial benefits, and the need to collect oral health
data was explained to the participants before the
questionnaire was administered. Participation in
the study was voluntary, and no incentives were
offered.

The closed oral health questionnaire adminis-
tered to participants included questions about so-
ciodemographic characteristics, dental visits and
perceived oral health problems. The questionnaire
was pilot-tested in a group of university community
members and medical hospital outpatients before
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administering it to the study population. The ques-
tionnaire was in English and, when necessary, was
translated into broken or Pidgin English by the inter-
viewers, who also served as the translator/inter-
preter. Three trained interviewers conducted the
survey over a five-week period. On average, 10 min-
utes of contact time between the interviewer and
the participant were needed to complete the ques-
tionnaire. One of the investigators (CO) trained the
interviewers in two sessions.

Subject characteristics included gender, age, ed-
ucational level, employment status, tribe/ethnicity,
and time since the last dental visit. The education
variable was structured to reflect the educational
system in Nigeria, in which the first six years are
spent in primary school, the next six years in two
three-year periods of secondary school (junior and
senior) and the last four years at a university.

Data management and statistical analyses

In univariate analyses, individual subject character-
istics were tested for association with self-reported
toothache, painful/bleeding gums, and oral ulcer/
painful spots using Pearson’s chi-square test and
Fisher’s exact test. For a multivariate analysis, lo-
gistic regression was used to assess association
of these self-reported oral health problems with all
five subject characteristics, i.e., age, sex, educa-
tion, tribe/ethnicity and time since the last dental
visit. Adjusted odds ratios and 95% confidence
intervals were also computed.

RESULTS

Eighty percent of the participants were below 35
years of age, 52% were women, and 16% had at
least secondary education. Fifty-five percent were
employed and 24% were tertiary level students.
Twelve percent of the sample was Yoruba-speaking,
20% were Ibo-speaking and 46% was Edo-speaking.
The proportion with 20 or more teeth was 97.8%;
0.2% had fewer than 10 teeth. Twenty-one percent
had visited a dentist in the last twelve months and
30 percent had never being to a dentist (Table 1).

Table 2 shows the proportion of adults with
toothache and other oral health problems and their
reasons for dental visits. The proportion reporting
toothache experience in the previous 12 months
was 34%; 28% reported painful/bleeding gums;

14% reported oral ulcers/painful spots and 3%
reported a broken denture or bridge or crown. About
a quarter of the subjects (27%) visited the dentist

Table 1 Characteristics of the study sample

Variables Number %

Total 508 100.0

Age (years)

18 – 24 157 31.0

25 – 34 248 49.0

35 – 44 61 12.0

45 – 54 42 8.0

Sex

Men 246 48.0

Women 262 52.0

Education

Primary 27 5.0

Secondary 78 16.0

Tertiary 403 79.0

Employment status

Employed 277 55.0

Not employed 109 21.0

Student 122 24.0

Tribe/ethnicity

Hausa 4 1.0

Yoruba 63 12.0

Ibo 103 20.0

Edo 231 46.0

Other 107 21.0

Teeth present

20 or more 497 97.8

Between 10 and 19 10 2.0

Less than 10 1 0.2

Last dental visit

Within the last 12 months 106 21.0

Between 12-36 months 85 17.0

More than 36 months 165 32.0

Never been to dentist 152 30.0
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for treatment, 30% had never visited a dentist and
only 1% had visited the dentist because of a refer-
ral.

Table 3 shows how subject characteristics were
associated with self-reported oral health problems.
Univariate unadjusted analyses showed that tooth-
ache was associated with last dental visits (p <
0.001), education (p < 0.001), age (p = 0.001),
sex (p < 0.001) and tribe/ethnicity (p = 0.015). A
report of bleeding gums was associated with gen-
der (p < 0.001), age (p = 0.023), education (p =

0.003), and last dental visit (p < 0.001). Self-re-
ported oral ulcers were associated with gender
(p = 0.004), education (p < 0.001), last dental vis-
its (p < 0.001), tribe/ethnicity (p = 0.047) and age
(p < 0.001).

Adjusted (multivariate) analyses gave generally
similar results except that a report of oral ulcers/
painful spots was no longer significantly associated
with tribe/ethnicity or education (Table 3). Fewer
males than females reported toothaches (25% vs.
42%, OR = 1.65), but more males reported bleed-
ing gums (37% vs. 19%, OR = 0.34) and oral ulcers
(19% vs. 10%, OR = 0.33).

DISCUSSION

This descriptive study documented self-reported
toothache, bleeding gums and oral ulcer experienc-
es among adults living in an urban setting in Nige-
ria. However, the study has several limitations that
may affect its interpretation and generalizability.
Most of the study participants had tertiary educa-
tion and were in the younger age group. This prob-
ably happened because one of the study sites was
within a university community with a large number
of young and tertiary educated persons. Anecdotal-
ly, it is difficult to get participants with primary and
or secondary education to participate in oral health
questionnaire survey in the community where the
survey was done, especially when they perceive
that they are not particularly at risk for dental dis-
ease.

A study on socio-demographic factors and eden-
tulism in an adult population conducted in Nigeria
at two university community sites had more tertiary
educated populations than other educational group.
The reason given for this was that people with high
educational background are more informed about
their health needs and are more likely to seek dental
treatment (Esan et al, 2004). In addition, tertiary
educated persons are expected to be able to afford
dental care service, have better than average oral
health habits, and should have better access to
adequate dental care.

Another limitation is the use of a convenience
sampling method, which may have resulted in a
sample that does not represent the adult popula-
tion of Nigeria. Also, the non-validation of self-re-
ported data with patient’s dental records could also
have resulted in under-reporting or over-reporting.
Self-reported data are subjective and are also po-

Table 2 Proportion of adults with toothache 
and other oral health problems and the reason for 
dental visits

Description Number %

Toothache

Yes 172 34.0

No 336 66.0

Painful/bleeding gums

Yes 140 28.0

No 368 72.0

Oral ulcers/painful spots

Yes 73 14.0

No 435 86.0

Loose teeth

Yes 51 10.0

No 457 90.0

Broken denture or bridge or crown

Yes 14 3.0

No 494 97.0

Broken tooth or fillings

Yes 69 14.0

No 439 86.0

Reason for dental visits

In pain/emergency 109 22.0

Check up 100 20.0

Treatment 141 27.0

Referral 6 1.0

Never been 152 30.0
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tentially limited by recall bias. Finally, the study
collected data only from adults attending two med-
ical outpatient facilities and a university community
in Benin City. In a country with over 130 million
people residing in 36 states, the results cannot be
generalized to all adults nationwide.

Thirty-four percent of this study population re-
ported that they had toothache experience. Sa’adu
and colleagues’ (2003) study on oral health care
practice and socio-demographic findings among
physicians in Ilorin, Nigeria reported that toothache
(68%) was the most common conditions treated by

Table 3 Subject characteristics associated with self-reported oral health problems

Toothache Painful/bleeding gum Oral ulcer/painful spot

Variables Unad-
justed 

Adjusted Unad-
justed

Adjusted Unad-
justed

Adjusted

% Odds 
Ratio

95% CI % Odds 
Ratio

95% CI % Odds 
Ratio

95% CI

Age (years)

18 – 24 40 1.00 31 1.00 17 1.00

25 – 34 25 0.51 0.31, 0.80 22 0.47 0.28, 0.79 6 0.17 0.08, 0.36

35 – 44 41 1.17 0.58, 2.32 33 0.95 0.47, 1.94 20 1.07 0.46, 2.48

45 – 54 52 0.36 0.13, 0.95 40 0.45 0.16, 1.28 50 3.23 1.12, 9.28

p-value < 0.001 0.006 0.023 0.015 < 0.001 < 0.001

Sex

Male 25 1.00 37 1.00 19 1.00

Female 42 1.65 1.05, 2.59 19 0.34 0.21, 0.54 10 0.33 0.18, 0.63

p-value < 0.001 0.030 < 0.001 < 0.001 0.004 < 0.001

Dental visits

0 – 12 months 53 1.00 19 1.00 14 1.00

13 – 36 months 39 0.52 0.28, 0.96 37 2.41 1.19, 4.86 4 0.13 0.03, 0.49

> 36 months 33 0.31 0.17, 0.55 39 1.82 0.96, 3.44 22 1.07 0.47, 2.40

Never been 19 0.13 0.07, 0.26 16 0.55 0.27, 1.11 13 0.62 0.26, 1.46

p-value < 0.001 < 0.001 < 0.001 < 0.001 < 0.001 < 0.001

Ethnicity

Hausa 100 N/A* 0 N/A* 0 N/A*

Yoruba 43 1.00 35 1.00 16 1.00

Ibo 37 0.55 0.27, 1.12 19 0.44 0.20, 0.94 6 0.35

Edo 31 0.37 0.19, 0.72 29 0.54 0.28, 1.02 18 0.61 0.11, 1.12

Other 29 0.38 0.18, 0.80 29 0.59 0.28, 1.23 14 0.97 0.26, 1.46

p-value 0.015 0.019 0.136 0.18 0.047 0.18 0.37, 2.58

Education

Primary 85 1.00 56 1.00 56 1.00

Secondary 37 0.04 0.01, 0.18 22 0.20 0.05, 0.74 18 0.77 0.17, 3.53

Tertiary 30 0.02 0.01, 0.09 26 0.16 0.05, 0.52 11 0.35 0.09, 1.36

p-value < 0.001 < 0.001 0.003 0.010 < 0.001 0.070

* Our sample had only 4 Hausa speakers, so they were excluded from the adjusted analyses
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physicians. A low proportion (34%) of participants
reported toothache experience in this study when
compared to the study conducted in Ilorin, Nigeria
(68%). Toothache experience reported in this study
is suggestive of unmet dental need in a population
of a highly educated and presumably relatively priv-
ileged group living in an urban setting.

Sheiham (1968) reported that urban dwellers in
Nigeria had a higher prevalence of dental caries
compared to rural dwellers. Urban dwellers general-
ly have better access to medical and dental health
care, while rural dwellers have better access to tra-
ditional healers. In a study conducted in rural Tan-
zania on the role of traditional healers in the treat-
ment of toothache, Ngilisho et al (1994) reported
that half of the study participants had experienced
toothache, and 60% of those who had experienced
toothache within the last two years had sought
treatment from a traditional healer.

Studies undertaken in developed countries have
usually reported a higher prevalence of toothache
experience in men compared to women (Reisine
1985, Honkala et al 2001). In this study, 42% of
women reported toothache experience, compared
to 25% of men (OR = 1.65, 95% CI: 1.05, 2.59).
Another study conducted in a dental school setting
in Ile-Ife, Nigeria, reported that more males re-
quested for dental treatment than females, and
55% of the participants requested for care due to
toothache. While this study did not investigate the
reasons for the difference between men’s and
women’s toothache experience, a possible expla-
nation could perhaps be that men are less likely to
admit a problem, or perhaps women have poorer
access to care or are less likely to visit a dental
clinic.

Our data showed that age was associated with
toothache experience (p < 0.001), bleeding gums
(p = 0.023) and oral ulcers (p < 0.001), with the
highest prevalence for bleeding gums (40%), tooth-
ache experience (52%), and oral ulcers (50%)
among the 45-54-year-olds. One explanation for
this could be that oral health care is least practiced
by 18-24-year-olds and 35-54-year-olds, and they
could also have the most oral diseases. Education
was associated with oral health problems in both
the univariate and multivariate analysis. People
with only primary education had the most oral
health problems, which is not unexpected because
those with the least education tend to be less in-
formed about oral health, less able to afford dental
care, and are more likely to seek care from a tradi-

tional healer or visit a nearby medicine store (phar-
macy) for immediate pain relief.

Most people who visited the dentist within the
last 12 months reported toothache experience
(53%), compared to 19% and 14% for bleeding
gums and oral ulcers respectively. Also, 20% of the
dentate adults aged 18-45 had visited a dentist for
dental check-up, 22% only when in pain, 27% for
treatment, and 1% as referrals – and 30% had
never being to the dentist at all. In this study about
98% reported that they had more than 20 teeth and
0.2% had fewer than 10 teeth. Toothache experi-
ence in this study could be used as a proxy mea-
sure for dental caries prevalence in this population.

Describing the prevalence of self-reported oral
health problems is important from a public health
perspective, especially for developing countries
that lack the necessary resources to routinely col-
lect national oral health data as in developed coun-
tries. The study provides clinicians and health plan-
ner with some insight into the level of oral health
problems in a young adult population living in an ur-
ban setting. The study also highlights the possibili-
ty of oral health problems becoming a public health
problem in Edo State, Nigeria, if left unchecked.
Toothache was the most prevalent oral health prob-
lem reported by participants in this study. It sug-
gests a need for adequate restorative and preven-
tive dental services for adults, especially in an
urban setting. Oral health problems were associat-
ed with age, gender and time since last dental visit.

The study also provides a starting point for
understanding the prevalence of self-reported oral
health problems and a call for a national oral health
strategy to address the problem. This call could
start with the integration of oral health with general
health and with the full implementation of the World
Health Organization (WHO) principles of primary
health-care approach, designed to meet the health
care needs of developing and developed countries.
Further research is also needed in a similar setting
in Nigeria to help health planners and clinicians to
better understand the dynamic of how socio-envi-
ronmental and cultural factors are associated with
oral health.
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