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Abstract

the age of 80 in China.

having fewer than 20 teeth.

between sexes.

Background: The prevalence of tooth loss varies across the globe among oldest-old individuals. The presence
of fewer than 20 teeth in old age was associated with a decrease in people’s health and quality of life. This paper
explored the association between socioeconomics, health-related factors, and tooth loss among the population over

Methods: The tooth loss status of older Chinese adults was collected with a structured questionnaire from the 8™
wave of the Chinese Longitudinal Healthy Longevity Survey (CLHLS). A total of 6716 individuals aged 80 years and
above were included. Logistic regression was used to assess the association between socioeconomic statuses, dietary
intake at approximately 60 years old, health-related factors, and tooth loss.

Results: Of the 6716 individuals aged 80 years and above, the composition of the group with fewer teeth for both
men and women was statistically significant in many ways. Multivariate logistic regression analyses show that for men,
being older than 90 years and being ADL disabled (adjusted OR: 1.71, 95% Cl: 1.01-2.89) are factors that are signifi-
cantly and consistently associated with a higher risk of having fewer than 20 teeth, while having a higher household
income per capita (adjusted OR: 0.56, 95% Cl: 0.32-0.99) decreases the risk. For women, an age of above 95 years,
brushing teeth less than once per day (adjusted OR: 1.96, 95% Cl: 1.26-3.03), consuming sugar some of the time as
opposed to less than once per month at approximately 60 years old (adjusted OR=1.74, 95% Cl: 1.15-2.62), and

being ADL disabled (adjusted OR: 1.70, 95% Cl: 1.04-2.77) are factors that are significantly associated with the risk of

Conclusion: The analysis suggests that socioeconomic status, dietary intake in early old age, and ADL capacity are
associated with the risk of having fewer teeth for the population aged 80 years and above, and the risk factors vary

Keywords: Tooth loss, Odds ratio, Oldest-old, Dietary intake

Background

Dental and oral health is essential to maintaining eating
and communication abilities and is thus a significant fac-
tor in people’s overall health and quality of life [1]. As a
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key indicator of oral health, tooth loss is widely preva-
lent in China and across the globe, especially among the
population aged 80 years and above [2, 3]. According to
the Global Burden of Diseases, Injuries, and Risk Factors
Study 2017 (GBD 2017), oral disorders, such as caries,
periodontal disease, edentulism, and severe tooth loss,
were the top-ranked most common causes of prevalence
of and years lived with disability (YLD) for both sexes
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separately in 1990, 2007 and 2017 [2]. In 2017, more than
2.67 billion people suffered from severe tooth loss and
edentulism around the world, an increase of 40.8% since
1990 [2, 3]. In China, the 4™ National Oral Health Sur-
vey suggests that 5.8% of the population between 65 and
74 years old was edentulous, and the proportion of peo-
ple with more than 20 remaining teeth was 73.6%, which
is significantly higher in urban than in rural areas [4].

The WHO proposed an “8020” campaign to encour-
age individuals to retain 20 or more teeth at the age of 80
because having at least 20 teeth is required to preserve a
basic masticatory function [5], and many research efforts
suggest that people with 20 or more teeth have a higher
level of health and healthy life expectancy [6-9]. Some
studies have suggested that cigarette smoking [10-13],
sugar consumption [14, 15], alcohol consumption [12,
16], and poor oral health habits, such as a low frequency
of toothbrushing, are risk factors for tooth loss [17, 18].
The consumption of green tea [19, 20], mushrooms [21,
22], milk [23], and vitamin D intake were associated with
a decreased risk of tooth loss [24]. Moreover, some stud-
ies have suggested that overweight (BMI > 25) or obese
people (BMI> 30) or people with hypertension or diabe-
tes may have a higher risk of losing teeth in middle- and
high-income countries [25-28]. Moreover, there is evi-
dence suggesting a positive correlation between socioec-
onomic status and tooth loss in European and East Asian
countries [29-32].

Very few studies have investigated the association
between socioeconomic status, dietary intake at approxi-
mately 60 years old, chronic diseases and tooth loss
among Chinese men and women in the recent decade.
This study explores the association between socioeco-
nomics, health-related factors, and tooth loss among the
population aged over 80 years in China.

Methods

Study design and participants

We draw data from the 8 wave of the Chinese Longi-
tudinal Healthy Longevity Survey (CLHLS) conducted in
2017-2019 and released in 2020 [33]. To avoid the prob-
lem of small subsample sizes at more advanced ages, the
sampling design in the first wave follows a multistage dis-
proportionate and targeted random sampling procedure:
the CLHLS included face-to-face interviews with all cen-
tenarians (people aged 100 or above) living in a randomly
selected half of the counties and cities in 22 of 31 Chi-
nese provinces, covering approximately 85 percent of the
total population in China. For each centenarian selected,
two residents living nearby (same village or street) were
also interviewed. Residents living nearby were randomly
selected for age and sex according to the survey ID code
of centenarians; only one of them was 80-89 years old,
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while the other was 90-99 years old [34]. To adjust the
oversampled population of more advanced ages, CHLHS
provides age-sex- and rural-urban-specific weights. The
method for computing the weight and related discussion
can be found elsewhere [35].

The interview was conducted at the interviewee’s home
with some basic physical capacity tests performed. The
survey covered questions regarding various aspects of
the lives of the participants, such as demographic infor-
mation, family structure, dietary intake, chronic disease,
medical care, cigarette smoking and alcohol consump-
tion, nutrition and health-related conditions in early life.
The interview refusal rate among the Chinese oldest-old
was very low because they do in general like to talk to
other people, and many of them are proud to be recog-
nized as members of the long-lived group. For disabled
people, many agree to participate through proxy assis-
tance by a close family member [35].

To maintain a sufficiently large sample size, the CLHLS
replaced deceased participants with new respondents in
each follow-up wave. In the 8 wave, the questionnaires
were completed by 10,427 individuals aged 80 years or
above (4175 men, 6252 women), among which 3711 were
excluded due to incomplete data, yielding 6716 individu-
als (2676 men and 4040 women) as the subjects of our
analyses.

The design of CLHLS was approved by the Cam-
pus Institutional Review Board of Duke University
(Pro00062871) and the Biomedical Ethics Committee of
Peking University (IRB00001052-13,074). The research
was performed in accordance with the Declaration of
Helsinki. Informed consent was obtained from all partici-
pants during the face-to-face interview.

Assessment of tooth loss

The survey collected information on the number of teeth
by asking, “How many natural teeth does the interviewee
have?” (excluding false teeth). We grouped the partici-
pants as having fewer than 20 teeth and having 20 or
more teeth. We chose 20 natural teeth as the threshold
according to the WHO “8020” campaign [5]. Extensive
studies have suggested that having 20 or more teeth is
associated with a higher level of health and quality of liv-
ing [6-9]. Nevertheless, this survey was not specifically
designed to study dental health; thus, no questions about
dental caries, periodontal diseases, or dental checkups
were asked.

Assessment of dietary intake and health behaviors

The subjects were asked about the frequencies of dietary
intake of more than twenty kinds of foods and drinks at
approximately 60 years of age and at present, which were

categorized into five groups: “rarely or never’, “not every
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month but occasionally’, “not every week but at least once
per month’, “not every day but at least once per week’,
and “almost every day” In this study, we merged the first
two answers into O (less than once per month), merged
the third and fourth answers into 1 (some of the time),
and recoded Group 3 (almost every day). We selected the
consumption of fish, mushrooms, milk, green tea, and
sugar as the nutritional factors of interest. To avoid the
problem of reciprocal causation, we used the frequency
of consumption at approximately age 60 instead of cur-
rent consumption to explore its impact on the status of
tooth loss. Due to data limitations, we were unable to
include the amount of dietary intake in our research.
Cigarette smoking and alcohol consumption habits in
the past or at present were considered two nonnegligible
factors. The survey collected information on cigarette
smoking and alcohol consumption with the following
questions: “Do you smoke at the present time?’, “Did you
smoke in the past?’; “Do you drink alcohol at the present
time?’, and “Did you drink alcohol in the past?’, which
allowed us to identify former and current smokers or
drinkers from those who never drink alcohol or smoke
cigarettes. For the 3723 individuals who had at least one
tooth, we further identified their oral hygiene habits from
the question “How often do you brush your teeth?”. The
questionnaire measures the frequency of toothbrushing
using six categories: 1 (do not), 2 (sporadically), 3 (once
per day), 4 (twice per day), 5 (thrice or more per day), and
6 (unknown), and we recategorized the answers into 1
(less than once per day) and 0 (once or more per day).

Assessment of other covariates

We used overweight, activities of daily living (ADL), and
chronic diseases as measures of health. We calculated
the respondents’ BMIs based on their weight and height
measured by the interviewers and identified those who
were overweight (BMI>25) [36]. Self-reported hyper-
tension and diabetes were categorized into 1 (yes) and 0
(no). There are six indicators assessing the respondents’
ADL capacity in CLHLS using the Katz ADL index: eat-
ing, dressing, indoor transferring, toileting, continence,
and bathing [37]. If a participant needed help to perform
daily functions in at least one of the six activities, then
the person was coded 1 (disabled in ADL) as opposed to
0 (not disabled in ADL).

To evaluate the socioeconomic statuses of the inter-
viewees, we used current residence area (1="“rural’,
0="“urban”), marital status (1 =“unmarried (widowed/
divorced/never married); 0=“married”), age, house-
hold income, and educational status as indicators. Age
was categorized into five groups (0=“80-84", 1="85-
89, 2=%90-94", 3=995-99, and 4=“>100"), and
household income was divided into five 20-percentile
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groups (0="0-20" percentile’, 1="215-40" percentile’,
2="41%-60" percentile’, 3=“61-80"" percentile’, and
4="81°-100" percentile”). Among the 6716 subjects,
34.57% of men and 79.85% of women had never entered
school; thus, we used a dummy variable to differentiate
people who were “illiterate” or “had at least one year of
education’, coded 1 and 0, respectively.

Statistical analysis

We compared individuals with fewer than 20 teeth and
with 20 or more teeth by sex, illustrated the distribution
of characteristics using one-way analysis of variance, and
conducted the chi-square test. Since the interviewees
of more advanced ages were oversampled, appropriate
weights were employed to ensure that the results were
nationally representative and internationally compara-
ble. We weighted the samples based on the age-sex- and
rural-urban-specific distribution of the 2015 minicensus.
Univariate logistic regression analysis was conducted
to calculate the crude odds ratios (ORs) and their 95%
confidence intervals (95% Cls) for having fewer than 20
teeth. Multivariate logistic regression analysis was also
conducted to estimate the adjusted odds ratios at 95%
confidence intervals with regard to all variables, since the
crude ORs are either statistically significant or the vari-
ables are of academic interest. Statistical significance was
set at p<0.05. Statistical analyses were performed using
Stata 16.

Results

Among our weighted samples, 56.61% were females, and
the weighted mean ages of male and female subjects were
84.19 and 84.48 years old, respectively. The proportion
of people with fewer than 20 teeth was higher among
women (81.36%) than among men (74.70%). Table 1
shows the characteristic distribution of males and females
with fewer than 20 teeth and those with more than or 20
teeth. The composition of the group with fewer teeth was
different from that of the other group at a statistically
significant level in terms of age, household income per
capita, current residence area, marital status, educational
level, and whether teeth were brushed every day for men
and in all aspects except for the current residence area
for women. For dietary intake at approximately 60 years
of age and health conditions, the levels of significance of
the risk factors were different between sexes. The propor-
tion of people who drink alcohol at present is 9.03% for
males and 1.84% for females. No statistically significant
differences in alcohol consumption habits were found
between the group with fewer and more teeth. The pro-
portion of current smokers among male subjects was
23.19%, and 5.02% among female subjects. Men who had
never smoked were more likely to have more teeth, and
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Table 1 Characteristics of subjects (%)
Males Females
Number of teeth Number of teeth
<20 >20 p value <20 >20 p value
% % % %
Number of participants (weighted) 1787 605 2539 582
Age 80-84 59.04 69.80 55.58 70.16
85-89 27.19 2431 30.71 23.90
90-94 11.35 521 10.71 5.16
95-99 2.22 0.64 2.65 0.73
>100 021 0.04 <0.001 0.36 0.06 <0.001
Household income per capita Q1 2358 12.55 2749 2267
Q2 18.76 1297 1861 13.84
Q3 17.76 18.96 20.19 19.69
Q4 21.09 26.56 1773 19.63
Q5 18.81 28.96 <0.001 1598 2417 0.023
Current residence area Urban 5338 68.26 53.18 5839
Rural 46.62 31.74 <0.001 46.82 4161 0.163
Marital status Married 59.01 66.87 26.80 34.16
Unmarried 40.99 33.13 0.020 73.20 65.84 0.032
llliterate No 69.71 78.55 27.34 38.80
Yes 30.29 2145 0.005 72.66 61.20 <0.001
Brushing less than once per day® No 69.71 7855 67.45 82.50
Yes 30.29 2145 <0.001 3255 17.50 <0.001
Sugar consumption Less than once per month 59.03 57.78 60.81 69.29
Some of the time 34.11 30.12 30.30 2247
Almost everyday 6.86 12.10 0.020 8.89 8.24 0.043
Green tea consumption Less than once per month 85.65 79.28 93.12 89.69
Some of the time 2.83 214 1.60 263
Almost everyday 11.52 18.58 0012 528 7.68 0.228
Mushroom consumption Less than once per month 67.82 57.96 66.97 62.00
Some of the time 30.14 39.20 30.62 34.82
Almost everyday 204 283 0.009 241 317 0.339
Fish consumption Less than once per month 39.17 2662 4342 3730
Some of the time 53.27 62.08 4777 54.58
Almost everyday 7.55 11.30 <0.001 8.82 812 0.163
Milk consumption Less than once per month 68.90 5332 66.41 60.59
Some of the time 19.17 2483 20.96 21.26
Almost everyday 11.94 21.85 <0.001 12.64 18.15 0.076
Alcohol consumption Never 79.81 80.92 9733 96.90
Drank in the past 993 897 1.06 1.75
Drink at present 10.25 10.11 0.892 161 1.35 0.648
Cigarette smoking Never 41.12 49.96 88.90 90.96
Previous smoker 3047 3212 553 3.80
Current smoker 2841 17.93 0.002 5.58 524 0.557
ADL capacity Not disabled 84.03 90.82 81.81 89.68
Disabled 1597 9.18 0.004 18.19 1032 0.002
Hypertension No 58.37 50.65 52.15 48.14
Yes 41.63 4935 0.029 47.85 51.86 0.279
Diabetes No 89.59 83.74 88.35 8324
Yes 1041 16.26 0.012 11.65 16.76 0.035
Overweight (BMI > 25) No 78.96 72.16 7557 71.26
Yes 21.04 27.84 0.031 2443 28.74 0.199

#2993 with no teeth were excluded
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those who were previous or current smokers were more
likely to have fewer teeth.

The crude odds ratios of the variables associated with
having fewer than 20 teeth are shown in Table 2. Being
older, unmarried, illiterate, and brushing teeth less than
once per day are independently and significantly associ-
ated with having fewer than 20 teeth for both men and
women. Other risk factors for having fewer teeth, includ-
ing current residence area, dietary intake at approxi-
mately 60 years old, and health-related factors, show
different patterns for men and women.

Table 3 shows the results of multivariate unconditional
logistic regressions for men and women. For males, being
in an age group of 90 years and above meant they were
1.92 (95% CL 1.32-2.79) to 2.78 (95% CI: 1.35-5.71)
times more likely to have fewer than 20 teeth. Males with
a higher household income per capita had a lower chance
of having fewer teeth, with adjusted ORs of 0.56 (95% CI:
0.315-0.986) for the top quintile. For females, those aged
95-99 years old and centenarians had a 2.02- to 3.09-
fold greater chance of having fewer than 20 teeth (95%
CL: 1.08-3.77, 95% CIL: 1.72-5.55, respectively), while
women who brushed their teeth less than once per day
had a 1.96-fold greater chance of having fewer teeth (95%
CIL: 1.26-3.03). Consuming sugar some of the time as
opposed to less than once per month (adjusted OR: 1.74,
95% CI: 1.15-2.62) for women and being ADL disabled for
men (adjusted OR: 1.71, 95% CIL: 1.01-2.89) and women
(adjusted OR: 1.70, 95% CI: 1.04—2.77) were significantly
associated with the risk of having fewer than 20 teeth.

Discussion

In the current study, older age and ADL disability are
significantly associated with fewer natural teeth in
males, while having higher household income per capita
decreases the risk. For women, having an age of 95 years
and above, brushing teeth less than once per day, con-
suming sugar some of the time as opposed to less than
once per month, and being ADL disabled are associated
with having fewer natural teeth.

Consistent with many previous studies in various pop-
ulations, aging is a major risk factor for tooth loss [18,
30, 38]. Our analysis results also suggest a significant
association between lower household income and fewer
teeth for males. As a key indicator of socioeconomic sta-
tus, household income was found to be correlated with
the number of remaining teeth in many other studies [29,
39]. Other socioeconomic risk factors, namely, current
residence area, marital status, and educational level, are
significantly associated with the risk of having fewer than
20 teeth independently but not in the multivariate logis-
tic regression. Our results confirmed the results of other
studies suggesting that males who lived in rural areas
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were more likely to have fewer teeth than their urban
counterparts (crude OR=1.88, 95% CI: 1.39-2.55). A
study found a similar result for 3767 Korean adults aged
55-84, although it did not distinguish sex differences,
and argued that compared to urban areas, a lower stand-
ard of living and less availability, accessibility, and qual-
ity of dental services in rural areas may result in lack of
prevention and treatment of oral diseases [40]. Regarding
marital status, our analyses found that those who were
currently not married were more likely to have fewer
teeth than those who were married (crude OR=1.40,
95% CI: 1.05-1.87 for men; crude OR=1.42, 95% CI:
1.03-1.95 for women). This echoes the findings of a lon-
gitudinal study among 3033 Canadians over 50 years of
age, which indicated that the probability of losing one or
more teeth among people who are not currently married
is significantly higher [41]. An intuitively similar associa-
tion exists between tooth loss and living alone, which was
found only among women in another study based in Italy
[30]. As an important indicator of socioeconomic status,
educational attainment has been proven to be associated
with the number of teeth [29, 38]. In the current study,
being illiterate was independently associated with hav-
ing fewer than 20 teeth for both men (crude OR=1.60,
95% CI: 1.15-2.20) and women (crude OR=1.69, 95% CI:
1.24-2.28). Nevertheless, the multivariate logistic analy-
sis does not give a consistent result on those socioeco-
nomic risk factors once we took household income per
capita into consideration.

Women are more vulnerable to risk factors in terms of
living habits and dietary intake in early old age. Tooth loss
and dental caries can be attributed to dental plaque, and
regular tooth brushing is an effective way to remove den-
tal plaque and improve oral hygiene [42, 43]. Our mul-
tivariate logistic regression results suggest that brushing
teeth less than once per day nearly doubles the risk of
having fewer teeth for women (adjusted OR=1.96, 95%
CI: 1.26-3.03), while the association among men is less
significant. In addition, our results show that consum-
ing sugar more frequently is associated with a higher
risk of having fewer than 20 teeth for women (adjusted
OR=1.74, 95% CI: 1.15-2.62). The associations between
fewer teeth and the frequency of consumption of sugar
are consistent with previous research in general [44,
45]. The reason behind this result is that consumed
sugar interacts with bacteria within dental plaque and
causes acid, which attacks the enamel and dentine of
teeth. More frequent sugar consumption keeps the pH
of the plaque below a critical level for demineralization,
causing caries and eventually leading to tooth loss [46].
Indeed, poor oral hygiene and lack of awareness are the
top causes of poor dental status in China. According to
an epidemiological survey of 6843 individuals in medium
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Table 3 Adjusted odds ratios and 95% confidence intervals of the variables associated with having < 20 teeth?
Males Females
Variable Number of teeth (< 20) Number of teeth (< 20)
Adjusted OR  95%CI pvalue Adjusted OR  95%Cl p value

Age 80-84 Reference Reference

85-89 1.190 0.821 1724 0358 1.199 0824 1746 0.342

90-94 1.923 1323 2794 <0001 1383 0894 214 0145

95-99 2.739 1539 4876 <0001 2022 1084 3773 0.027

>100 2.780 1354 5709 0.005 3.088 1718 5549  <0.001
Household income per capita Q1 Reference Reference

Q2 0.930 049 1741 0820 1.193 0675 2106 0543

Q3 0.656 037 1161 0.148 0.814 0485 1363 0433

Q4 0.602 0339 1.069 0.083 0.664 0381 1.157 0148

Q5 0.557 0315 0986 0.045 0.691 041 1164 0.165
Current residence area Rural (Ref. Urban) 1418 0961 2093 0.079 0.985 0665 146 0.940
Marital status Unmarried (Ref. Married) 1.061 0.750 1500 0.738 1.209 0823 1777 0334
llliterate Yes (Ref. No) 1.156 0772 1732 0480 0.944 0645 1382 0.767
Brushing less than once perday  VYes (Ref. No) 1.346 0.887 2043 0.163 1.957 1263  3.034 0.003
Green tea consumption Less than once per month ~ Reference Reference

Some of the time 1.500 052 4328 0453 0.725 0231 2278 0582

Almost everyday 0.804 0495 1304 0376 1.225 0.638 2352 0541
Mushroom consumption Less than once per month Reference Reference

Some of the time 1.062 0722 1561 0.760 1.143 0762 1715 0519

Almost everyday 1.285 048 3439 0617 0.951 0316 286 0929
Fish consumption Less than once per month Reference Reference

Some of the time 0.970 0651 1446 0883 0.939 0.637 1383 0.749

Almost everyday 0.795 0414 1525 0489 1.572 0818 302 0.174
Milk consumption Less than once per month Reference Reference

Some of the time 0.697 0452 1075 0.102 0.970 0632 1489 0889

Almost everyday 0.733 0442 1216 0.229 0.683 0411 1137 0142
Sugar consumption Less than once per month  Reference Reference

Some of the time 1.245 0853 1816 0.256 1.739 1154 2619 0.008

Almost everyday 0.627 0353 1114 0111 0.947 0528 1.7 0.855
Alcohol consumption Never drink Reference Reference

Drank in the past 1.166 0645 2109 0611 0.540 0.17 1713 0.295

Drink at present 0.901 0.51 1593  0.720 1356 0291 6323 0698
Cigarette smoking Never smoked Reference Reference

Former smoker 1.116 0.753 1656 0.584 1.609 0695 3726 0.267

Current smoker 1.504 0948 2387 0.083 0.779 0356 1.707 0.533
ADL capacity Disabled (Ref. Not disabled)  1.710 1011 2891 0.045 1.696 1.039 2768 0.035
Hypertension Yes (Ref. No) 0.936 0.66 1327 0.710 1.066 0745 1526 0.726
Diabetes VYes (Ref. No) 1.015 0.61 1691 0953 0.720 0436 119  0.200
Overweight (BMI > 25) Yes (Ref. No) 0.820 0.55 1225 0.083 0.734 0497 1085 0.121

22993 with no teeth were excluded

and small cities and towns across China, only 8.9% of the
interviewees had regular dental checkups in 2009 [3].
Our findings highlight the importance of oral hygiene
and oral health habits by providing sex-specific evidence
for the oldest-old.

Many research efforts have suggested that cigarette
smoking is a significant risk factor for tooth loss. In the
current study, the independent association between cig-
arette smoking and tooth loss in the crude OR analysis
was statistically significant for men (crude OR: 1.93, 95%
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CI: 1.32-2.80), but the explanatory power of this corre-
lation diminished when we added more risk factors to
the logistic function. Some scholars argued that cigarette
smoking acts as a link between socioeconomic status and
tooth loss through education or income [29]. For exam-
ple, people with lower education are more often smok-
ers than their peers with higher education. This is not the
case in our sample, where 80.71% of illiterate people had
never smoked, and the proportion was only 59.08% in
the group who had at least one year of education. Others
have suggested that cigarette smoking affects the number
of teeth through periodontal diseases; thus, it cannot
be regarded as an independent risk factor for fewer
teeth [47].

Previous studies have provided inconsistent evidence
of the impact of alcohol consumption on various popula-
tions. Some results suggested a negative impact of alco-
hol consumption on dental health [16, 48]. In contrast, a
study of 8352 men aged 40 to 79 years in Japan showed
that current drinkers had a significantly lower risk of hav-
ing fewer than 20 teeth [49]. Another study on a Japanese
population aged 60 years or above based on analyses
of the national database also concluded that the crude
and adjusted ORs of former and current drinkers were
both<1 [12], and the authors explained that it was pos-
sibly due to the much less pronounced mucosal irritation
caused by Japanese sake than by ethanol or whiskey [50].
In the current study, regardless of whether we limited the
alcohol category to “very strong liquor (>38%)” or alco-
hol in general, the results were not significant in either
Sex.

Although some previous studies found positive asso-
ciations between certain chronic diseases and dental
disorders [27, 28], our study reveals no such results. One
reason is that our study population is in the oldest-old
age group; thus, the correlation between chronic diseases
and dental health could be different from what has been
found among the younger population in other studies
[51]. Another study based on the 8™ wave of CLHLS data
found that prevalence rates of hypertension and diabetes
decreased significantly with increasing age (P <0.05) [52].
In that case, the crude ORs of hypertension and diabe-
tes in our study partly reveal the association between age
and the risk of tooth loss. As we controlled for age and
other risk factors in the logistic functions, such correla-
tions were no longer statistically significant.

Our study has several strengths, including the large
sample size, the population-based design, and adjust-
ment for a wide range of socioeconomic characteristics
and health-related factors. However, our study also has
several limitations, which should be taken into consid-
eration by future researchers. As a cross-sectional study,

Page 9 of 11

we cannot deduce causative pathways between tooth
loss and chronic diseases; therefore, future longitudi-
nal research is needed to assess the causal relationships
between tooth loss, chronic diseases, and socioeco-
nomic factors. Moreover, residual confounding by other
unmeasured or unknown factors remains possible. We
cannot investigate the type of time of tooth loss and den-
ture use, dental symptoms, and dental care/utilization, as
these data were not collected. Our study included a sam-
ple of very old age. The participants were older than the
general aged population in China. The main study find-
ings, including the evaluation of the optimal number of
natural teeth, may not be applicable to other populations.

Conclusion

Using data from the 8th wave Chinese Longitudinal
Healthy Longevity Survey (CLHLS), we explored the
risk factors for tooth loss among the population over
the age of 80 in China. Tooth loss is widely prevalent
across the globe among the oldest-old. The presence
of fewer than 20 teeth in old age is associated with a
decrease in people’s health and quality of life. The
results suggested that having an older age and being
ADL disabled are significantly associated with few nat-
ural teeth for both sexes, while having a higher house-
hold income per capita decreases the risk for males. For
females, brushing less than once per day and some die-
tary habits in early old age are significantly associated
with the risk of having fewer than 20 teeth. The results
underline the importance of preventing tooth loss
among the oldest-old population to improve the quality
of life in this rapidly growing population.
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