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/Objectives: The aim of this study was to investigate the oral status of elderly individuals in the Mbita District, which has

Participants: 131 subjects, aged over 65 years, in the central part of Mbita District.

Method: We selected 150 elderly individuals living in the central part of Mbita using a Health and Demographic Surveillance
System. A total of 131 participants were surveyed using interviews and oral examinations in the Luo language.

Results: There were no significant differences in the ages between genders in the four areas surveyed in Mbita (75.58 + 6.12
years among females, 75.74 + 7.82 years among males). The total number of subjects by gender was 85 (64.9%) females, and
46 (35.1%) males, a significant difference (P<0.01). Regarding the number of remaining teeth, subjects (n=5) with good
consciousness of their general health had 28.8 + 3.63 teeth, subjects (n=62) with an average consciousness had 22.21 + 7.62,
and subjects (n=64) with a poor consciousness had 21.20 + 7.08. The average number of caries was 2-4 teeth. The lower front
teeth of 86.3% of subjects had been extracted due to a traditional custom. Regarding the number of carious teeth, there was
no significant difference between subjects using a plastic tooth brush and those using a chewing stick.

Conclusion: Elderly individuals with a good consciousness of general health had significantly more remaining teeth than
those who were less conscious, resulting in a high activity of daily life. Instruction in proper brushing techniques is therefore
the most important factor for subjects to ensure good oral health.

Keywords: Oral status; Life habits; Elderly individuals; Rural Kenyan community

/

Introduction

Nagasaki University has an overseas research site in
Mbita District in western Kenya. In 2006, the Nagasaki Uni-
versity Institute of Tropical Medicine (NUITM) launched a
Health and Demographic Surveillance System (HDSS) de-
voted to collecting health-related data in the Mbita District
of Nyanza Province, about 300 km west of Nairobi, Kenya
[1]. As of July 2011, this program had collected data from
11,182 households and 55,929 inhabitants over an area of
163.28 km [2]. The Mbita HDSS revealed that most people

©2017 The Authors. Published by the JScholar under the terms of the Crea-
tive Commons Attribution License http://creativecommons.org/licenses/
by/3.0/, which permits unrestricted use, provided the original author and
source are credited.

earned their living through fishing on Lake Victoria; 89% of
households also used the lake for drinking water and only
1.9% of households had electric lighting [2]. The number
of registered dentists in Kenya was 700 [3], giving a dentist/
population ratio of 1:56,000. Regarding urbanization, 20%
live in rural areas and 80% in urban areas. Notably, no dental
facilities existed in the Mbita District at the time of the study,
with the nearest dental clinic located in Homa Bay, approxi-
mately 50 km away. Such areas with limited access to dental
services necessarily have no epidemiological data regarding
the oral health of the inhabitants [3-5].
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In 2009, 3.45% of the 38.61 million people in Kenya were over
65 years of age [6]. Little information is available on the ru-
ral population3. Maintaining oral health may be an important
factor in promoting good overall health. Basic information
on the elderly can be collected using the HDSS. The aim of
the present study was to investigate the oral health of elderly
individuals in the Mbita District, assess the relationships be-
tween general health and dental caries, and determine their
tooth-brushing and dietary habits using both interviews and
oral examinations.

Materials and Methods

The study was conducted in full accordance with the
World Medical Association Declaration of Helsinki. The study
was approved by the Kenyatta National Hospital/University of
Nairobi-Ethics and Research Committee (P328/09/2010) on
August 7,2013. An informed consent form was signed by each
participant and a witness before the interview and before the
oral examination.

Participants

Ten percent of approximately 50,000 inhabitants
(HDSS data in Mbita District) resulted in a total of 5,000 peo-
ples. Population information for Kenya revealed that approxi-
mately 3% (3.45% exactly in 2009) of the total populations was
over 65 years of age. We therefore set a target population of
150 elderly individuals living in the central part of Mbita using
the HDSS. Ultimately, after exclusion, 131 subjects (34 from
the Mbita central area, 41 from the southern area, 26 from the
eastern area, and 30 from the middle-southern area) were sur-
veyed.

Questionnaire

The original questionnaire was developed in English
through extensive consultation with staff at the NUITM Mbita
Research Site. Using the questionnaire, HDSS staft surveyed
the subjects’ gender, age, general health, oral health, oral hy-
giene habits, and eating habits, using the Luo language in a
one-on-one interview with each subject. General health status
was recorded based on each subject’s self-assessment or self-
impression, and grouped into three categories: good, average,
and poor.

Oral examination

Japanese dentist conducted oral examinations in the
presence of a Kenyan dentist. Oral examinations were carried
in the subjects’ homes. The subjects’ oral status was examined
using a pen light to visualize the oral cavity and a disposable
mirror to work within the mouth. The remaining number of
teeth, the number of carious teeth, and the presence or absence
of the traditional extraction were checked and recorded. We
recorded the position extracted traditionally directly through
the interview. Then, it was possible to differentiate general ex-
tracted teeth due to caries and/or periodontitis with tradition-
ally extracted teeth. Present and past experience of toothache
and management for pain were inquired about using the Luo
language supported by HDSS staff.
Statistical analyses

Subject age was classified into three categories: 65-70,
71-80, and 81-90 years old. As the oldest elderly individual in
the present study was a 92-year-old male in the eastern area,

he was grouped into the 81-90 years old category. The data
were expressed as the means + SD. The differences between
two groups were assessed using a one-tailed Student’s t-test
and Fisher’s exact test. . Analyses of multiple groups were per-
formed using a two-way analysis of variance followed by Bon-
feroni/Dunnett post hoc test. All statistical analyses were per-
formed using the StatView software program (version 5.0; SAS
Institute Inc., Cary, NC, USA). Significance was set at P<0.05.

Results

The average age of the subjects living in the central,
southern, eastern, and middle-southern areas were 74.25 + 6.85
(n=30), 75.48 + 5.23 (n=25), 76.94 + 6.67 (n=18), and 75.77
+ 6.06 years old (n=22) for females, respectively, and 71.21
* 6.41 (n=14), 77.75 £ 7.10 (n=16), 76.13 + 8.97 (n=8), and
75.5 + 6.44 years old (n=8) for males, respectively. Although
there were no significant differences in the overall mean ages
between genders (75.58 + 6.12 for females, 75.74 + 7.82 for
males), there were significant differences in ages between the
central and other three areas (P<0.05). We examined a total of
85 (64.9%) females, and 46 (35.1%) males, a significant differ-
ence between genders (P<0.01). The percent ratio of females
to males in 2009 was 54.8:45.2 among those over 65 years of
age in Kenya, and 57.5:42.5 among those over 65 years of age
in Nyanza Province, which includes Mbita District. There were
no significant differences among these percent ratios.

Relationship between general health and oral health

The pain in the knee and/or leg mostly affected sub-
jects’ general health. Table 1 shows the relationship between
general health status and living area. Although there was no
statistical difference in status among living areas, there were
significant differences between rates of good and average sta-
tus (P<0.01), and between good and poor status (P<0.01).
Regarding the number of remaining teeth, subjects (n=>5) with
a good consciousness of their general health had 28.8 + 3.63,
subjects (n=62) with an average consciousness had 22.21 +
7.62, and subjects (n=64) with a poor consciousness had 21.20
+ 7.08.There were significant differences in the number of re-
maining teeth between subjects with poor consciousness and
those with good status (P<0.01), and between subjects with av-
erage consciousness and those with good status (P<0.01).
Regarding the number of carious teeth, subjects (n=>5) with a
good consciousness had 1.2 + 1.30, subjects (n=62) with an av-
erage consciousness had 2.24 + 2.68, and subjects (n=64) with
a poor consciousness had 1.5 + 1.96. There were significant
differences in the number of carious teeth between subjects
with an average consciousness and those with a poor status
(P<0.05).

Relationship between age and oral health status

As the number of males in each age group was small
in each area, the number of both remaining teeth and carious
teeth in the four areas were combined to analyze the data by
age group. Regarding the number of remaining teeth, 65- to
70-year-old subjects had 24.5 + 3.13 among females (n=22)
and 27.88 + 3.76 among males (n=17); 71- to 80-year-old sub-
jects had 20.51 + 6.80 among females (n=47)
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and 22.71 + 4.91 among males (n=17); and 81- to 90-year-old
subjects had 18.31 + 11.81 among females (n=16) and 18.25 *
9.29 among males (n=12).

Table 1: The relationship between general health and living
area

Center South East Middle-south Total
Poor 17 27 8 12 64
Average 15 12 17 18 62
Good 2 2 1 0 5
Total 34 41 26 30 131

There was a significant difference in the number remaining
between genders among 65- to 70-year-old subjects (P<0.01).
In both genders, there were significant differences in the
number remaining between 65- to 70-year-old and 71- to
80-year-old subjects (P<0.01). There were also significant dif-
ferences in the number remaining between 65- to 70-year-old
and 81- to 90-year-old subjects among females (P<0.05) and
males (P<0.01). Regarding the number of carious teeth, 65-
to 70-year-old subjects had 1.55 + 1.95 among females (n=22)
and 1.71 *+ 1.69 among males (n=17); 71- to 80-year-old sub-
jects had 1.81 + 2.52 among females (n=47) and 2.29 + 2.78
among males (n=17); and 81- to 90-year-old subjects had 1.56
+ 2.37 among females (n=16) and 2.42 + 2.50 among males
(n=12). There were no significant differences among any cat-
egories.

Relationship between toothache and types of manage-
ment

During the oral examination, subjects were asked
about their present and past experience of toothache and its
management. Five categories were created and recorded: no
experience, and experience with patience, sedatives, herbs, or
extraction. No dental treatments except extraction were ob-
served in the oral cavity. This extraction during adulthood
was performed by a dentist and differed completely from the
traditional extraction performed during childhood. Regard-
ing pain management, there were no significant differences in
regimens among the four areas. However, significant differ-
ences were noted for the present pain condition between the
rates of no experience versus using sedatives, using herbs, and
extraction (all P<0.05). Significant differences were also noted
between the rates of patience and using sedatives, using herbs,
and extraction (all P<0.01). Regarding the past pain condition,
significant differences were noted between using sedatives
and extraction, and between using herbs and extraction (both
P<0.05).

Traditional extraction

Traditional extraction was observed generally for the
lower incisors and canines (total 6 teeth). Table 3 indicates the
distribution of extraction cases among the four areas. Although
there were no significant differences in the rates of extraction
among the four areas in Mbita, a significant difference was
noted between the presence and absence of traditional extrac-
tion in the four areas (P<0.01). Among 113 cases of extraction,
we observed 3 cases of 8-tooth extraction (including the low-
er first bilateral premolars) and 3 cases of 5-tooth extraction
(where the lower right canine could not be extracted). The 18
(13.7%) subjects without the traditional extraction comprised
8 cases which rejected the extraction, 9 who did not live in
Mbita during childhood, and 1 case at his childhood when the
tradition was prohibited.

Table 3: The relationship between traditional extraction (T. E.)
and living area

T. E. Center South East Middle-south Total
Yes 24 38 24 27 113
No 10 3 2 3 18

Total 34 41 26 30 131

Relationship between brushing and oral health status

Table 4 indicates the relationship between the four
surveyed areas and brushing tools, and the number of brushing
times. Although there were no significant differences regard-
ing the frequency and the instruments among the four areas,
significant differences were noted in the number of subjects
between the users of a plastic brush (n=43) or a chewing stick
(n=78) (overlapped number) (P<0.05), and between brushing
once daily and brushing more or less frequency (all P<0.01).
Regarding the number of carious teeth, subjects using a plastic
brush had 1.74 + 2.05 (n=43), and those using a chewing stick
1.90 + 2.48 (n=78). There was no significant difference in the
number of carious teeth between the two instruments. Sub-
jects who brushed once per day (n=71) had 1.82 + 2.26 carious
teeth, those who brushed twice per day (n=12) had 2.08 + 2.15
teeth, those who brushed three times per day (n=4) had 4 +
4.32 teeth, those who brushed less frequently than every day
(n=7) had 1.14 + 1.68 teeth, those who brushed rarely (n=19)
had 1.89 + 2.75, and those who never brushed (n=13) had 2.08
+ 1.98 teeth. There were no significant associations between
the brushing frequency and the number of carious teeth.

Table 2: The relationship between toothache and type of management in each area

Present Past

Center South East M-S Total  Center South East M-S Total
None 14 10 16 8 48 6 18 6 9 39
Patience 13 27 10 19 69 2 8 4 12 26
Sedative 6 1 0 2 9 5 1 1 3 10
Herb 1 2 0 0 3 1 1 1 0 3
Extraction 0 1 0 1 2 20 13 14 6 53
Total 34 41 26 30 131 34 41 26 30 131

M-S: Middle-south
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Table 4: The relationship between brushing habits and living
area

Frequency CenterSouth _ East Middle-south Total
Everyday

Once 14 22 17 19 72
Twice 5 4 1 2 12
Three times 0 1 3 0 4
Not everyday 5 0 1 1 7
Rarely 4 8 2 5 19
Never 3 6 1 3 13
Total 34 41 26 30 127
Instrument

Plastic 14 12 6 11 43
Stick 17 22 20 19 78
Total 29 34 26 30 121

Edentulous subjects were excluded. The numbers for instru-
ments overlapped, as some subjects used both.

Dietary habits

Regarding the number of meals consumed per day,
subjects in the central area (n=34) had 2.68 + 0.53 per day,
those in the southern area (n=41) had 2.90 + 0.30 per day,
those in the eastern area (n=26) had 2.69 + 0.47 per day, and
those in the middle-southern area (n=30) had 2.97 + 0.18
per day. Although there were no significant differences in the
number of meals per day between the central and eastern ar-
eas or between the southern and middle-southern areas, there
were significant differences between the central and southern
areas (P<0.05), central and middle-southern areas (P<0.01),
southern and eastern areas (P<0.05), and middle-southern
and eastern areas (P<0.01). The dietary habits were almost the
same among the four surveyed areas. Regarding the number
of meals consumed per day, subjects in the central area (n=34)
had 2.68 + 0.53 per day, those in the southern area (n=41) had
2.90 £ 0.30 per day, those in the eastern area (n=26) had 2.69
£ 0.47 per day, and those in the middle-southern area (n=30)
had 2.97 £ 0.18 per day. Although there were no significant
differences in the number of meals per day between the cen-
tral and eastern areas or between the southern and middle-
southern areas, there were significant differences between
the central and southern areas (P<0.05), central and middle-
southern areas (P<0.01), southern and eastern areas (P<0.05),
and middle-southern and eastern areas (P<0.01). The dietary
habits were almost the same among the four surveyed areas.
Table 5 shows the number of subjects with a sweets habit in
each of the four areas. There were no significant differences
between the rates of such a habit among the areas. The aver-
age number of carious teeth among subjects with no sweets
habit was 1.76 + 2.19 (n=58), that among those who rarely ate
sugarcane was 1.05 + 1.33 (n=22), and that those who rarely
ate sweets was 2.43 + 2.77 (n=47) for all areas. Although there
was no significant difference in the number of carious teeth
between those who never ate any sweets and those rarely did,
there were significant differences between those who never ate

any sweets and those who rarely ate sugarcane (P<0.05), and
those who rarely ate sweets and those rarely ate sugarcane
(P<0.01). Sugar tea drinking is popular in the Mbita District.
The relationship between the number of spoonfuls of sugar
and the number of carious teeth were surveyed in each area.
The respective numbers of spoonfuls per day and carious teeth
for subjects (except edentulous ones) were 1.88 + 1.30 and 1.78
+ 2.28 in the central area (n=32), 2.44 + 1.52 and 1.68 + 1.99 in
the southern area (n=40), 1.4 + 1.03 and 2.64 * 3.26 in the east-
ern area (n=25), and 2.12 + 1.41 and 1.7 + 1.88 in the middle-
southern area (n=30). Although there were no significant dif-
ferences in the number of carious teeth among the four areas,
there were significant differences of the numbers of spoonfuls
between the south and the east (P<0.01) and between the east
and middle-south (P<0.05). There were totally no significant
differences between the numbers of spoonfuls of sugar and the
numbers of carious teeth in each area.

Table 5: The relationship between the frequency of sweet hab-
its and living areas

Center South East Middle-south Total
None 15 19 16 7 57
Rarely
Sugarcane 12 4 1 5 22
Sweets 5 17 8 18 48
Total 32 40 25 30 127

Edentulous subjects were excluded.

Discussion

Regarding age, the subjects in the central area tend-
ed to be slightly younger than those in the other three areas.
The life expectancy in Kenya was 60.3 years in 2009 [7]. As
the subjects’ average age was 75.58 + 6.52 years old overall,
the presently examined subjects were extremely elderly. As the
numbers examined were low and this affects generalization of
data in this study, the bias due to subject selection should be
generally considered. However, we feel that they made an ideal
group for examining the oral status of elderly individuals in a
rural Kenyan community.

Although extremely few subjects professed a good
consciousness of their general health (n=>5), they had signifi-
cantly more remaining teeth than those who were less con-
scious, which results in a high activity of daily life [8]. How-
ever, since the number of carious teeth was not always small
among subjects with a good health status, a carious condition
is not directly affected by the general health status among our
subjects, which is supported by the finding that only one sub-
ject with good health consciousness believed she had good
oral status in the questionnaire. Furthermore, in this district,
it is custom for a grandchild (secondary school age) to support
their grandparent in their daily life by living together, which
is probably useful for maintaining elderly individuals’ mental
health.

The present examination clearly revealed that older
subjects had fewer remaining teeth than younger ones. This
phenomenon is likely due to the fact that only one method of
treatment, tooth extraction is available in the Mbita District,
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which means that general conservative and prosthodontic
treatments have never been carried out. Management for tooth
pain is carried out in three steps: the first involves bearing the
pain through patience; the second involves using sedatives
(a popular choice; bought at the pharmacy or received at the
health center or district hospital) or herbs (very rare); and the
final step is extraction, depending on the severity of pain (per-
sonal communication). As such, the only and final treatment
for managing a severe pain is to habe the tooth extracted at
the district hospital or at the dentist’s private home (informa-
tion from interview). A high frequency of extraction for treat-
ing past pain conditions was reported in the present statistical
analyses. Regarding the traditional extraction of the Luo tribe,
this custom was continued until the 1950s (personal commu-
nication). A superintendent of education in the Mbita District
explained that this custom arose as a form of emergency man-
agement for tetanus cramp, to ensure that patients could still
eat. In the present interview, no one complained about this
custom. The extractions were carried out by traditional spe-
cialists. Historically, the extraction of the 8 lower frontal teeth
was popular in the past, eventually replaced by 6-tooth extrac-
tion, and finally, 4-tooth extraction (personal communica-
tion); however, this pattern was not recognized in the present
oral examination. To our knowledge, this is the first to report
on the prevalence of traditional extraction and its rejection in
this tribe.

Regarding the brushing instrument and frequency,
neither of these factors was found to be related to the num-
ber of carious teeth. We failed to obtain any meaningful re-
sults about brushing frequency in our statistical analyses, al-
though this is the first study of the brushing habits of elderly
individuals to include different kinds of brushing instruments.
The findings regarding the effects of a plastic brush versus a
chewing stick are controversial [9-16]. The present results re-
veal that instruction regarding the proper brushing method is
more important for elderly individuals to ensure oral health, as
the kind of brushing instrument does not particularly matter.

Meals were usually taken three times per day in the
surveyed areas. Corn porridge as an alternative to the staple
dumplings and omena (small fish soup) as a side dish do not
require masticate, which is useful for elderly individuals, espe-
cially those with few or no teeth. Cooking methods are there-
fore quite important for meals consumed by elderly individu-
als [17]. Regarding the number of carious teeth, as there was
no significant difference in number between those who never
ate any sweets and those who rarely did, a rare habit of sweets
did not appear to affect the frequency of caries directly. How-
ever, there was a significant difference in the number of carious
teeth between those who rarely ate sweets and those who rarely
ate sugarcane. Natural sugarcane seems less likely to induce
carious teeth than artificial sweets. Although sugar consump-
tion through tea drinking was suspected as a source of caries,
we observed no relationship in our data analyses, indicating
that tea drinking supplemented with sugar does not present an
adequate risk factor for caries formation because the retention
time of sugar in the oral cavity is probably short [18].

The average number of caries was 2-4 teeth. This rela-
tively low frequency may be due to socioeconomic status and
dietary habits. Furthermore, since we observed a high preva-
lence of fluorosis among elementary school pupils in the same
district (unpublished data), as have similar previous reports
[19-21], the concentration of fluoride in the drinking water
may be related to the present low prevalence of caries among
elderly individuals.

Conclusion

As the subjects’ average age was 75.58 + 6.52 years
old overall, the present examined subjects were extremely el-
derly compared with the average life span of a Kenyan in 2009
(60.3 years). We therefore feel that they made an ideal group
for examining the oral status of elderly individuals in a rural
Kenyan community. Elderly subjects with a good conscious-
ness of their general health had significantly more remaining
teeth than those with a lower consciousness, which results in
a high activity of daily life. The present results reveal that in-
struction regarding the appropriate brushing method is the
most important factor for elderly subjects to ensure good oral
health. This study is the first to report that individuals were
allowed to reject the traditional extraction when they were at
teenager. Most subjects ate three times per day in the surveyed
areas. Corn porridge for an alternative to the staple dumplings
and omena (small fish soup) as a side dish do not require mas-
tication, which necessary to masticate, which is useful for el-
derly individuals, especially those with few or no teeth. Cook-
ing methods are therefore quite important for meals consumed
by elder individuals. The relatively low frequency of caries ob-
served in this population may be due to mainly the subjects’
habits for brushing, low frequency of sweets taking, and with-
out eating between meals.
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