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Abstract

Background The global population is undergoing rapid aging, and older individuals are more susceptible to various
health issues, including oral health problems. Despite the increasing attention given to healthy aging, oral health has
often been overlooked in discussions related to health problems. This study aims to assess the oral health status of
middle-aged and older adults in Iran.

Methods This cross-sectional study analyzed data from 4970 men and women aged 50 years and above, who
participated in the Ardakan Cohort Study on Aging (ACSA) between 2020 and 2022. Trained personnel administered a
questionnaire and conducted oral health examinations to determine the oral health status and oral hygiene behaviors
of the participants.

Results The mean value (SD) of the total Decayed, Missing, and Filled Teeth (DMFT) index was 21.3 (10.7).
Approximately 46% of all participants were completely edentulous (without natural teeth). Moreover, 58.5% of

the total sample wore dentures, and the mean age (SD) when they started using dentures was 48.5 (20.7) years.
About 71% of participants with natural teeth reported brushing their teeth at least once a day, while about 63% of
denture wearers cleaned their dentures daily. In the sample, 28% of individuals had visited a dentist in the last year.
The prevalence of difficulty in biting and chewing food among the participants was 48.2% and 44.6%, respectively.
Additionally, nearly 68% of all samples reported experiencing at least one difficulty in daily functioning due to
oral/dental conditions. The study identified cutoff points of seven (sensitivity =56.8 and specificity=77.5) and 10
(sensitivity=72.1 and specificity=71.1) missing teeth, indicating the presence of at least one problem in daily
functioning due to oral/dental conditions in middle-aged and older adults, respectively.

Conclusion The study reveals a high prevalence of edentulism and denture use among participants aged 50 years
and above. The majority of samples reported difficulties in daily functioning due to oral and dental conditions,
especially in biting and chewing food. These findings highlight the importance of proactive measures to address oral
health issues in middle-aged and older adults, thereby enhancing their overall health and well-being.
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Introduction

The world’s population is aging rapidly, with the number
of older adults predicted to be from 1 billion to 2.1 billion
between 2019 and 2050, according to the World Health
Organization (WHO) [1]. Like other countries, Iran is
facing population aging, which has important implica-
tions for the health and well-being of its older adults.
Recent data shows that the proportion of Iranians aged
60 years and over is currently around 10%, expected to
increase to 21.7% by 2050 [2].

These demographic shifts have serious implications for
healthcare systems, as the older population is more sus-
ceptible to various health issues, including oral health
problems. Tooth loss, tooth decay, periodontal disease,
dry mouth, and oral cancer are among the most preva-
lent oral health problems experienced by older adults [3].
A systematic review study in 2022 showed that 1.1-70%
of people aged 45 years and above were edentulism [4].
In a recent systematic review comprising 13 studies, the
prevalence of edentulism among older adults in Iran was
found to be 48% [5].

Poor oral health can lead to a range of complications,
including difficulties with swallowing, chewing, and
speech [6]. Additionally, poor oral health has been linked
to sleep disturbances and reduced work productivity [7,
8]. Research has shown that edentulous individuals are at
a higher risk of having poor diets and inadequate nutri-
tion compared to those with natural teeth [9-11]. Tooth
loss is associated with an increased risk of ischemic
stroke and poor mental health [12]. Periodontal disease
has been linked to a range of health problems, includ-
ing diabetes and ischemic heart disease [13—15]. These
relationships underscore the importance of maintaining
good oral health as part of a comprehensive approach to
overall health and well-being.

To comprehensively understand the prevalence and
distribution of oral health problems in the general pop-
ulation of Iran, it is crucial to conduct more epidemio-
logical studies using larger and representative sample
sizes. This is particularly important because much of the
existing research on oral health in Iran has been clinical
and based on convenience samples. The objective of this
study was to examine the oral health status and health
behaviors of a representative sample of individuals aged
50 years and above residing in Ardakan, Iran.

Method

Study design and population

This cross-sectional study utilizes data from the first
wave of the Ardakan Cohort Study on Aging (ACSA).
The IRanian Longitudinal Study on Aging (IRLSA) is
the framework for conducting the ACSA. More details
regarding the study design can be found in previous pub-
lications [16]. Briefly, in 2020, the ACSA was launched to
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understand various aspects of aging in Ardakan, a region
located in central Iran. This cohort comprises commu-
nity-dwelling adults aged =50 years who were recruited
through multistage stratified random sampling and
applied a series of questionnaires as well as laboratory
and clinical examinations. Regarding sampling, health
centers were conceptualized as a stratum. To select a
proportionate sample in each stratum a complete list of
people over 50 years covered by each health center was
taken. Subsequently, participants were randomly selected
from health centers in each stratum. The inclusion cri-
teria for ACSA were individuals who were 50 years or
older and residing in Ardakan City. Exclusion criteria
included a diagnosis of dementia, deafness, blindness,
mental or psychological disorders such as mental retar-
dation or psychosis, paralysis, and inability to understand
and respond to study questions. All ACSA participants,
whose oral examination data and questionnaire were
available, were included in the present study.

Oral health assessment

All dental examinations were conducted in-person at
the cohort site by a trained dental hygienist who was
calibrated to evaluate the indices. The DMFT index was
used to assess Decayed, Missed, and Filled teeth, with
the WHO’s criteria for caries diagnosis utilized. The cri-
teria included identifying lesions in points, grooves, or
smooth surfaces, temporary or permanent fillings, and
holes in proximal surfaces to diagnose decayed teeth.
Teeth that had been extracted were recorded as missing
[17]. Besides that, the number of natural teeth was also
counted. Based on this count, participants were grouped
into one of four categories: those with no natural teeth,
those with 1-9 natural teeth, those with 10-19 natural
teeth, and those with 20 or more natural teeth.

To assess the participants’ subjective evaluation of the
status of their teeth and gums, they were asked, “How
do you generally evaluate the condition of your teeth/
gums?”. The three items that are used to evaluate oral
health-related behaviors are (1) Use of dental floss, (2)
Use of mouthwash, and (3) Brushing habits. In addition,
the study included a question specifically addressing the
cleaning practices of participants who wear full den-
tures, asking about the methods they use to clean their
dentures, such as brushing or other techniques. Dental
visits and any dental or oral pain/discomfort experienced
during the last 12 months were assessed through self-
report. Participants self-reported their use of removable
dentures and were categorized into one of five groups: (1)
Partial denture, (2) Full upper denture, (3) Full lower den-
ture, (4) Both upper and lower dentures, or (5) No den-
tures worn. Also, the age of starting to wear the denture
was asked.
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A specific item was used to assess the Oral Impact on
Daily Performance (OIDP). The OIDP is a global socio-
dental indicator assessing the impact of oral health con-
ditions on individuals’ daily activities and quality of life
[18]. This questionnaire was adapted in Iran in 2007 [19].
In the present study, OIDP items were selected by a den-
tist and two gerontologists. According to the aim of the
study to propose a cut point for missing teeth that may be
related to the daily functioning of middle-aged and older
adults, especially their nutrition and social activity, OIDP
items were selected. The responses to this item are scored
on a scale of 0 to 4, with response options ranging from
never (0) to very often [4].

Baseline characteristics

Participants were interviewed with standardized ques-
tionnaires to find out baseline characteristics by staff
trained. To examine socioeconomic status, this study
considered indicators such as age, sex, marital status,
and economic status. The economic status was measured
by asking respondents, “In general, how do you evaluate
your economic situation?*.

Smoking status was evaluated into three categories as
“never smoker’, “former smoker” or “current smoker”.
Body max index (BMI) was calculated using the follow-
ing formula: weight (kg)/height squared (m2). The par-
ticipants were classified into four categories according

Table 1 Baseline Characteristics of participants above 50 in the
ardakan cohort study on aging (ACSA) (n=4,970)

Variable Level N (%) or
mean (SD)
Age 50-64 3,206 (64.5%)
65< 1,764 (35.5%)
Sex Female 2,581 (51.9%)
Male 2,389 (48.1%)
Marital status Single 448 (9.0%)
Couple 4,522 (91.0%)
Educational level No formal 702 (14.1%)
education
Elementary 2,378 (47.9%)
Middle 724 (14.6%)
High School 594 (12.0%)
University 569 (11.4%)
Economic status Highest 22 (0.4%)
High 345 (7.0%)
Middle 2,432 (49.3%)
Low 1,223 (24.8%)
Lowest 911 (18.5%)
BMI Underweight 47 (1.1%)
Normal 998 (22.5%)
Overweight 1,847 (41.7%)
Obese 1,540 (34.7%)
Age of starting to use dentures - 48.55 (+20.7)

SD: Standard Deviation, BMI: Body Max Index
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to BMI: underweight (BMI<18 kg/m2); normal (18.5 kg/
m2<BMI<25 kg/m?); overweight (BMI>25 and <30 kg/
m?); and obesity (BMI>30 kg/m?).

Statistical analysis

Descriptive statistics were used to present sample char-
acteristics, including means and standard deviations (SD)
for continuous variables, and percentages or frequency
for categorical variables. Quantitative data were analyzed
using either a t-test or an Analysis of Variance (ANOVA),
depending on the number of groups being compared.
Categorical variables were analyzed using the chi-square
test to assess participant differences. To assess the miss-
ing teeth number could identify people who experience
a problem due to oral condition, sensitivity, and specific-
ity were calculated. Discrimination was assessed by the
Receiver Operating Characteristic (ROC) curve. The cor-
responding sensitivity (Sen) and specificity (Spe) for the
specific cutoff point were then determined. The interpre-
tation of the Area Under the ROC Curve (AUC) could be
stated as not discriminative if 0.5 to 0.7, acceptable 0.7 to
0.8, excellent if 0.8 to 0.9, and outstanding if more than
0.9 [20]. The optimal cutoff score for the assessment tool
was determined by Youden’s | statistic. STATA Statistical
Software Version 15 (Stata-Corp. 2017) and R software
(R-4.3.1) were used to perform all data analyses and sta-
tistical significance was set to a=0.05.

Results

As of the current investigation, data from 5197 ACSA
participants were accessible. Following the exclusion of
missing cases, the final analysis involved 4970 (95.6%)
individuals. Out of 4,970 participants in this study, 2,581
(51.9%) were females, and 4,522 (91%) were married.
About 64.5% (n=3,206) were aged between 50 and 64
years, and 35.5% (n=1,764) were 65 and above years. It
was observed that 75.5% (n=3,744) of the participants
were never-smokers, 10.8% (n=535) were categorized as
former smokers, and only 13.6% (n=675) of them were
current smokers. In addition, more than two-thirds of
the participants are in the overweight and obese group
(n=3,347). The mean age of starting to use dentures (par-
tial or complete) in this sample was 48.55 (20.7) years
(Table 1).

The mean values of the decayed teeth, missing teeth,
and filled teeth indices among the subjects were 5.4 (6.1),
11.9 (9.1), and 4.0 (5.2), respectively. Additionally, the
mean DMFT index was 21.3 (10.7), with females having
a higher mean (22.2+11.0) than males (20.1+10.4), and
this difference was statistically significant (P<0.001).
Out of the sample, nearly half 2,289 (46%) of the par-
ticipants were edentulism. More than half of the male
subjects 1,076 (50.7%) and 1,213 (41.7%) of the female
subjects were edentulism. In addition, the prevalence of



Delbari et al. BMC Oral Health (2024) 24:154

edentulous was 33.9% (n=1,202) for adults aged 50-64
years, and about 68.1% (n=1,202) for adults>65 years
(p-value<0.001). This study found that approximately
45% (n=2,247) of all participants wear removable den-
tures in the full upper and lower. It was observed that
about 38% (n=1,897) of all samples reported experi-
encing dental/oral pain or discomfort in the previous
12 month. The results revealed significant differences
between sex groups, with females (n=1,156, 44%) report-
ing a higher frequency of dental/oral pain or discomfort
compared to males (n=741, 31%) (p-value<0.001). About
48% (1=2,380) reported good dental health, and 60%
(n=2,991) reported good gum health (Table 2).

The dental hygiene habits of the study sample are pre-
sented in Table 3. Of the participants with natural teeth,
23.1% (n=630) reported using floss to clean their teeth,
while only 2.6% (n=71) reported using mouthwash.
Most of them reported using a toothbrush once or mul-
tiple times a day (n=2,075, 75.5%). Additionally, 62.7%
(n=1,408) of people without natural teeth reported using
a toothbrush or other methods for cleaning their teeth.

Table 4 presents an overview of the Oral health prob-
lems experienced during the previous 12 months in the
different ages and sex groups. Regarding the oral health
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problem, biting difficulty was reported as the most com-
mon problem across all ages and genders categorized
(n=2,397, 48.2%). Chewing difficulty was the second
most common item of OIDP (n=2,219, 44.6%). Speech/
word pronouncing difficulties (=716, 14.4%), feeling
embarrassed (n=767, 15.4%), avoiding smiling (n=740,
14.1%), and a decrease in social activities (#=188, 3.8%)
were reported less than others.

Table 5 provides the recommended thresholds for the
number of missing teeth by oral/dental problems in sub-
jects without dentures. The cut-off value of missing teeth
for difficulty biting food was reported to be 10 for people
aged 50—64 years (Sen=>55.2 and Spe=79.9) and 15 for
people 65 years and above (Sen=70.6 and Spe=74.9). The
cut-off values for the decrease in social activities due to
oral/dental conditions in middle-aged and older adults
were eight (Sen=77.0 and Spe=65.4) and 10 (Sen=83.3
and Spe=41.9), respectively. Finally, the cut-off points for
having at least one problem because of oral and dental
conditions was reported to be seven in the middle-aged
(Sen=56.8 and Spe=77.5), while it was 10 for the older
adults (Sen=72.1 and Spe=71.1). In additional, ROC
curves were constructed separately for middle-aged
(Fig. 1) and older adults (Fig. 2) using items of OIDP.

Table 2 Oral/dental health status of participants above 50 in the ardakan cohort study on aging (ACSA) (n=4,970)

Variables Total Age Sex

50-64 65< p-value Female Male p-value
DMFT Index 21.3(10.7) 20.95 (10.96) 22.61(9.88) <0.001 22.2(11.0) 20.1(104) <0.001
Decayed 54(6.1) 5.73(6.12) 4.39 (5.60) 5.7(6.1) 51058
Missing 11.9(9.1) 10.70 (8.38) 16.12(10.11) 11.8(8.6) 11.9(9.5)
Filled 4.0(5.2) 4.52 (5.40) 2.09 (3.69) 46(5.7) 314.2)
Number of natural teeth
No natural teeth 2,289 (46.1%) 1,087 (33.9%) 1,202 (68.1%) <0.001 1,076(41.7%) 1,213(50.7%) <0.001
1-9 425 (8.5%) 272 (8.5%) 153 (8.7%) 232 (8.6%) 202 (8.5%)
10-19 662 (13.3%) 481 (15.0%) 181 (10.3%) 392 (15.2%) 270 (11.3%)
20 or more 1,594 (32.1%) 1,366 (42.6%) 228 (12.9%) 890 (34.5%) 704 (29.5%)
Presence of removable dentures
Partial removable denture 483 (9.7%) 384 (12.0%) 99 (5.6%) <0.001 288 (11.2%) 195(8.1%) <0.001
Full upper denture 138 (2.8%) 102 (3.2%) 36 (2.0%) 96 (3.7%) 42 (1.8%)
Full lower denture 35(0.7%) 23 (0.7%) 12 (0.1%) 27 (1.0%) 8(0.3%)
Both upper and lower dentures 2,247 (452%) 1,088 (33.9%) 1,159 (65.7%) 1,061 (41.1%) 1,186 (49.7%)
No dentures worn 2,067 (41.6%) 1,609 (50.2%) 458 (26.0%) 1,109 (43.0%) 958 (40.1%)
Status of dental health
Good 2,380 (47.9%) 1,458 (45.5%) 922 (523%) <0.001 1,112 (43.1%) 1,268 (53.1%) <0.001
Fair 1,721 (34.6%) 1,186 (37.0%) 535 (30.3%) 992 (38.4%) 729 (30.5%)
Poor 869 (17.5%) 562 (17.5%) 307 (17.4%) 477 (18.5%) 392 (16.4%)
Status of gum health
Good 2,991 (60.1%) 1,976 (61.6%) 1,015(57.5%) <0.001 1423(552%) 1,559 (653%) <0.001
Fair 1,181 (23.8) 774 (14.1%) 407 (23.1%) 654 (25.5%) 527 (22.1%)
Poor 798 (16.1%) 456 (14.2%) 342 (19.4%) 495 (19.3%) 303 (12.6%)
Mouth sores 247 (5.0%) 154 (4.8%) 93 (5.3%) 0467 166 (6.4%) 81 (34%) <0.001
Dental visit during the last 12 months (yes) 1,391 (28%) 1,099 (34.3%) 292 (16.5%) <0.001 783 (38.2%) 511 (25.1%) <0.001
Dental/oral pain or discomfort duringthe 1,897 (382%)  1,361(42.4%) 536 (304%) <0.001 1,156 (44.8%) 741 (31.0%) <0.001

last 12 months (yes)
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4,970)

Table 3 Frequency and percentage of dental hygiene habits (tooth cleaning) of participants above 50 in the ardakan cohort study on aging (ACSA) (n

Female Male p-value

Sex

p-value

Age
50-64

Total

Variables

With natural teeth
Flossing (yes)

(2024) 24:154

<0.001
0.315

234 (19.9%)
27 (2.3%)

397 (26.4%)
44 (2.9%)

<0.001
0.875

93 (16.5%)
10 (1.6%)

538 (25.4%)

61 (2.9%)

631 (23.5%)
71 (2.6%)

Mouthwash (yes)

<0.001

758 (64.4%)

1,152 (76.5%)

0.026

359 (63.9%)

1,551 (73.2%)

1,910 (71.2%)

Brushing Habits (yes)

Without natural teeth

681 (64.2%) 693 (60.2%) <0.001 717 (68.7%) 657 (56.1%) <0.001

1,374 (62.1%)

Cleaning dentures (yes)
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Discussion

This cross-sectional study aimed to determine the oral
health status of community-dwelling adults aged>50
years living in Ardakan, Iran. The results demonstrated
that the mean DMFT index was found to be 21.3. Nearly
46% of the participants were found to be edentulism.
Moreover, a substantial proportion of the participants
reported experiencing one or more oral health issues
within the 12 months preceding the study.

Based on the findings of this study, the mean number
of DMFT was calculated to be 21.3 (10.7). The missing
component of the DMFT index was found to be the high-
est (11.9) for both sexes. In a similar investigation car-
ried out in Iran by Hadilou et al. (2022), the mean DMFT
value was documented as 21.27 (8.95) [21]. According
to the study, the average number of missing teeth was
higher than the average number of decayed and filled
teeth. Also, several studies showed an extremely high MT
score in DMFT components [22—24]. This may be attrib-
uted to the fact that as age, the number of remaining
teeth tends to decrease, resulting in a lower incidence of
dental caries and a reduced need for dental restorations
such as fillings.

In the current study, the prevalence of edentulism was
46%, with an age-related increase. Specifically, individu-
als aged 50—64 reported about 40% prevalence, while
those aged 65 and older showed a higher prevalence of
68%. A study conducted in South Korea revealed that
9.5% of the geriatric population were without teeth, and
this percentage increased with increasing age, with 18.1%
of participants aged 80 years being edentulism [25]. In a
United States-based study, the prevalence of edentulism
within the 65-74 age group was reported to be 13% [26].
According to a similar study conducted in Iran, the prev-
alence of edentulous individuals in the 50-60 age group
was reported to be 21% [7]. The last Iranian national oral
health survey conducted and published by the Ministry
of Health and Medical Education in 2012, indicated that
the prevalence of edentulism exceeded 50% in the 65-74
age group [27]. The high prevalence of edentulous among
the study participants may be due to several factors.
Tooth extraction is often chosen due to its affordability
compared to more expensive dental procedures like root
canals or implants, aligning with limited budgets. Nota-
bly, health insurance in Iran covers only a fraction of
dental costs. The preference for extraction may also stem
from a fear of complex procedures, lack of awareness
about alternative treatments, or insufficient understand-
ing of long-term consequences like jawbone loss. Addi-
tionally, in Iranian culture, dentures are widely accepted
among older adults, contributing to the prevalent choice
of extraction and dentures over other dental interven-
tions [28-30].
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Table 4 Frequency and percentage of oral health problems experienced during the previous 12 month in participants above 50 in

the ardakan cohort study on aging (ACSA) (n=4,970)

Variables Total Age Sex
50-64 65< p-value Female Male p-value
Biting difficulty 2,397 (48.2%) 1,378 1,019 <0.001 1,352(524%) 1,045 <0.001
(43.0%%) (57.8%) (43.8%)
Difficulty chewing food 2,219 (44.6%) 1,399 (43.6%) 820 0.265 1,296 (50.2%) 923 <0.001
(46.5%) (38.6%)
Speech/word pronouncing difficulties 716 (144%) 430 (134%) 286 0.002 383(14.8%) 333(14%) 0.366
(16.2%)
Felt embarrassed due to appearance of teeth 767 (154%) 584 (182%) 183 <0.001 480(18.6%) 287 (12%) <0.001
(10.4%)
Avoid smiling 740 (14.1%) 531 (16.6%) 173(9.8%) <0.001 463 (17.9%) 241 <0.001
(10.1%)
Decrease in social activities due to oral and dental 188 (3.8%) 149 (4.6%) 39 (2.2%) <0.001 95 (3.7%) 93 (3.9%) 0.695
conditions
Having 3,174 (63.8%) 1,980 (61.8%) 1,194 <0.001 1,774 (68.7%) 1,400 <0.001
at least one problem OIDP (67.7%) (58.6%)
OIDP: Oral Impact on Daily Performance
Table 5 The characteristics of different cut points for missing teeth vs. oral impact on daily performance
50-64 65<
OIDP items Cut-point Sensitivity (CI Specificity The area under ROC Cut-point Sensitivity Specificc- The area
95%) (C195%) curve (Cl 95%) (C195%) ity (Cl under ROC
95%) curve (C1 95%)
Biting difficulty >10 552 (50.8to 799 (774  0.723(0.710t00.754) >15 70.6 (64.2 749 (68.7 0.775(0.733 to
59.6) 10 82.2) t0 76.4) t0 80.4) 0.812)
Difficulty chewing food >9 50.8 (47.2to 791 (7622 0696 (0.673t00.719) >14 65.8 (599  728(65.7 0.724(0.681 to
54.4) t0 81.8) to71.4) to 79.1) 0.765)
Speech/word pronounc- >12 68.9 773 (750 0.784(0.763t00.804) >16 744 (63.2 61.2(56.1 0.701
ing difficulties (604 to 76.6) to 794) t0 83.6) to 66.1) (0657 t0 0.743)
Felt embarrassed dueto >8 58.1(529to 69.3(66.7 0.675(0651t00.698) >16 64.1 (53.5 60.1 (549 0624
the appearance of teeth 63.3) t0 71.9) t0 73.9) t0 65.2) (0.577 t0 0.668)
Avoid smiling >8 81.6 (55.8to 68.5 (660 0.687(0.6631t00.709) >13 782 (674 506455 0.668
67.3) t0 71.0) t0 86.8) t0 55.8) (0.623t00.711)
Decrease in social >8 77.0 654 (630 0.757(0.735t00.778) >10 833(626 419(372 0614
activities due to oral and (66.8t0 854) t0 67.8) t0 95.3) to 46.7) (0.568 to 0.659)
dental conditions
Having at least one >7 56.8 77.5(74.2 0.725(0.703t0 0.747) >10 72.1(66.9 71.1(62.7 0758
oral impact on daily (53.5t060.0)  to0 80.6) t0 77.0) to 78.6) (0.716 t0 0.796)
performance

OIDP: Oral Impact on Daily Performance, IC: Confidence Interval, ROC: Receiver-operator characteristic

Among the study sample, just 28% reported having
had a dental visit in the past year. In the American study,
57% of the participants reported having had a dental visit
within the past year [31]. The high prevalence of edentu-
lism and the prevalence of using dentures among study
subjects may contribute factors to the low proportion of
dental visits reported in the study.

The study’s findings showed that about three-quarters
of participants with natural teeth reported using a tooth-
brush at least once daily, while only 23.5% included floss-
ing in their regular oral hygiene routine. According to a
previous study on Iranian individuals aged 60-70 years,
the authors reported that about 50% of the participants
brushed their teeth once a day and only 20% brushed

their teeth twice or more daily [32]. Among denture
users, the study observed that roughly 63% reported
employing a toothbrush or alternative cleaning methods
to maintain denture hygiene at least once a day. The find-
ings of this study emphasize the importance of teaching
the proper way to clean teeth and dentures in middle-
aged and older adults.

The problem of chewing and biting food was the most
common problem among the participants. In a similar
study conducted on the Iranian population, it was found
that nearly half (47%) of individuals aged 50-65 years
reported problems with biting, while more than half
(54%) reported difficulty chewing food [33]. Research
showed that tooth loss and the use of dentures may
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reduce chewing ability, and limit dietary choices [34].
Studies suggest that chewing with removable dentures
maybe 30-40% less efficient than chewing with natural
teeth [35]. According to a study conducted in multiple
European countries, 10% of the participants, including
denture wearers, reported reduced quality of life due to
oral and dental problems [36]. Another study found that
an increase in the number of lost or decayed teeth was
associated with greater difficulty in eating fruits among

the participants [37]. The study also found that decreased
social activities were less commonly reported among
subjects. This may be to the fact that a majority of par-
ticipants used dentures, which may have improved their
confidence in the appearance of their teeth and reduced
any potential social stigma associated with missing or
damaged teeth.

According to the study, it appears that having at least
22 and 23 natural teeth in the middle-aged may be
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associated with better performance in biting and chew-
ing food properly, respectively. While older adults, hav-
ing at least 17 natural teeth for biting and 18 natural teeth
for chewing food without problems may be necessary.
WHO suggested that having 20 teeth is considered nec-
essary for functional dentition [38]. However, the ability
to bite and chew food depends on various factors, includ-
ing the location and distribution of teeth, the condition of
the remaining teeth, and other oral and systemic health
conditions [39-41]. The observed difference in the cut-
off point for the number of missing teeth between these
two age groups may be at least partially influenced by
the impact of tooth loss on food choices. Tooth loss can
make it difficult to bite and chew certain types of food,
which may lead to a preference for easier-to-chew foods
that are high in saturated fats and lacking in important
nutrients such as carotenes, vitamin C, and fiber [11, 42].

According to a study conducted by Astrgm et al., OIDP
increased rapidly for Norwegian subjects with less than
28 natural teeth [43]. The study findings suggest that
there is a difference in the cut-off point for the number
of missing teeth that shows at least one problem in daily
functioning between middle-aged and older individuals.
Specifically, the cut-off point was reported as seven for
middle-aged individuals and 10 for older adults. How-
ever, it is important to note that these differences may be
because the problems were self-reported, and individu-
als may have different standards for their health status
depending on their age. In other words, older individu-
als may attribute their loss of ability in the reported fields
to their age rather than to oral conditions. Therefore, it
is important to consider these factors when interpret-
ing the study’s findings. The cause of tooth loss may dif-
fer between middle-aged and older adults, with factors
such as periodontal disease, dental caries, and trauma
being more common in middle-aged individuals, while
tooth loss because of aging and systemic diseases may be
more prevalent among older adults [44]. It’s also impor-
tant to note that the cut-off points reported in the study
are based on statistical analysis and should be interpreted
with caution.

Limitations and strengths

This study makes a valuable contribution to the existing
literature on the impact of natural teeth and dentures
on oral health and daily performance in middle-aged
and older adults. The study’s strengths include its large
sample size, consideration of a different aspects of oral
status. The findings of the study can provide important
insights for researchers and policymakers in developing
effective interventions and policies to improve oral health
outcomes for older adults. Nevertheless, it had some
limitations. First, some of the data collected was based
on self-reported information, which may have introduced
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bias into the results. Second, the cut point for problems
related to oral conditions did not consider edentulism
participants, while wearing dentures can also cause issues
such as difficulty in biting and chewing.

Conclusion

In conclusion, this study sheds light on the considerable
prevalence of edentulous individuals and denture usage
among the participants, particularly among those aged
60 years and above. Additionally, the findings emphasize
the noteworthy impact of oral health on everyday func-
tioning, as many subjects reported challenges with biting
and chewing food. These results underscore the critical
need for proactive measures to address oral health con-
cerns, aiming to enhance overall health and well-being
among middle-aged and older adults.
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