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Abstract
OBJECTIVES: Older adults with poor oral health may be at higher 
risk of being pre-frail or frail. However, very few studies have 
examined this association in Latin American countries and middle-
aged individuals. Therefore, we aimed to investigate the association 

DESIGN: Cross-sectional study.
SETTING AND PARTICIPANTS:

METHODS:
while the number of teeth, self-reported oral health, tooth decay, use 
of prostheses, and oral pain were the oral health conditions included. 
To assess the association between oral health conditions and frailty, 
we used multinomial logistic regression models status adjusted for 
sociodemographic and lifestyle variables. 
RESULTS:
as pre-frail and frail, respectively. After adjusting for confounders, 
individuals with <

Moreover, people with bad or very bad oral health, as well as oral pain, 

individuals with fewer teeth and poor self-reported oral health had a 

CONCLUSIONS AND IMPLICATIONS: Individuals with poor global 
oral health were more likely to be pre-frail or frail. This association 

with previously published reports. 
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Introduction

While many definitions of frailty are available 

biological syndrome characterized by reduced 
physiological reserve and higher vulnerability to stressors 

dependency, functional impairment, cognitive decline, 

as an intermediate state between robustness and frailty and 
predisposes older adults to an increased risk of developing 

Two of the most common instruments used to measure 

the number of accumulated deficits, and it is operationalized as 
a collection of symptoms and clinical signs, health behaviours, 
chronic diseases, psychosocial risk factors, cognitive 

that translate into a clinically relevant reduced physiological 
function. These five parameters are weakness, slowness, low 
level of physical activity, exhaustion/poor endurance, and 
unintentional weight loss. One remarkable weakness of the 

Several chronic conditions are associated with frailty, 

to the health of the teeth, gums, and the entire oral-facial system 

linked to frailty, being highly prevalent in Asia, Europe, and 

However, the association with other components of oral health, 
such as the number of teeth, cavities, periodontal disease, and 

poor oral health are becoming more prevalent in middle-aged 
individuals, but evidence regarding its association with FI is 

to date comes from developed countries with limited evidence 
from developing economies such as Chile. Therefore, this study 
investigated the association between oral health conditions and 
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Material and methods

Participants

This cross-sectional study was based on data from the 

nationally representative population-based study of biological 
and lifestyle risk factors, dietary status, and health status 
conducted every six years in urban and rural zones. Data for 
this survey were collected by trained staff, where participants 
were administered questionnaires, and anthropometrical and 

was funded by the Chilean Ministry of Health and approved by 
the Ethics Research Committee of the School of Medicine at the 

included in the analysis. To weight the sample at the national 

individuals. All participants provided written consent before 

Frailty index 

considered a deficit, a variable must satisfy the following 

a very low prevalence. The FI included deficits that covered 
multiple systems: comorbidities, functional limitations, self-
report of mental health, health and status, physical activity, 

a deficit. In addition, when an intermediate category was 

calculated for each participant by dividing the sum of the 
health deficit scores by the total number of health deficits 
assessed. The resulting value represents the FI, expressed as a 
fraction. From the continuous score, we created three categories 

Oral health conditions

In this version of the CNHS, nurses were trained by nine 

practice, and a final test with twenty clinical cases. Individuals 
underwent a comprehensive interview and clinical evaluation, 
including examining oral conditions performed by trained 

The clinical examination included the count of remaining 

following question: ‘in general, would you say your oral health 

examination performed by the health professional. Oral pain 
was assessed using the following question: ‘are my teeth the 
cause of suffering and pain?’ The answers were codified as yes 
or no. Each of these variables was used independently to assess 
oral health. 

Sociodemographic and lifestyle covariates

Self-reported data for sociodemographic characteristics, 
including age, sex, education, and place of residency, were 
collected from all participants using questionnaires previously 

categories were derived for the sociodemographic variables: age 

was created to assess diet quality based on the consumption 
of six food items: seafood, whole grain, dairy products, fruits, 

scored according to the recommendations of national dietary 

Statistical analyses

Descriptive characteristics were stratified by frailty status 

were expressed as the mean and standard deviation with their 

were performed to assess the association between oral health 

Model 2, adjusted for sex, age, level of education, and Model 
3: as per model 2 and additionally adjusted for smoking status, 
alcohol intake, and diet quality.

Finally, multinomial regression logistics stratified by age 
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Table 1. Demographic characteristics and oral health conditions of study participants according to frailty status
Robust 

% (95%CI)
Pre-Frail

% (95%CI)
Frail

% (95%CI)

  Female
  Male

  Never
  Previous
  Current

  Urban
  Rural 

  Unhealthy
  Average
  Healthy

  Low Intake
  High Intake 

  Very good
  Good
  Fair
  Bad
  Very Bad
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Results

and oral health conditions by the frailty categories. Briefly, 

were classified as pre-frail and frail, respectively. Pre-frail and 
frail individuals were older, more likely to be women, current 

individuals. Pre-frail and frail individuals also showed lower 
diet quality and high alcohol intake. Regarding oral conditions, 

robust people. The number of teeth was also fewer in pre-frail, 

and frail people, while the prevalence of oral pain was twice as 
high in frail than pre-frail individuals and seven times higher 

The associations between oral health and frailty status are 

with <

a bad or very bad self-rated oral health, as well as those with 

People with <

Table 2. Multinomial logistic regression model for oral health conditions and their association with frailty status
Pre-Frail vs. Robust 

Model 1 Model 2 Model 3

OR 95%CI p-value OR 95%CI P-value OR 95%CI p-value

Number of teeth

2.27
Self-rated oral health  
  Very good, good, fair
  Bad, very bad
Tooth decay
  No

Oral pain, yes
  No

2.92
Frail vs. Robust

Model 1 Model 2 Model 3

OR 95%CI p-value OR 95%CI P-value OR 95%CI p-value

Number of teeth

2.27
Self-rated oral health  
  Very good, good, fair
  Bad, very bad 2.7
Tooth decay
  No

Oral pain, yes
  No
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models. No association was observed between tooth decay, use 
of prostheses, and the odds of being pre-frail and frail, as shown 
in Table 2.

intervals

individuals who reported bad or very bad oral health had a 

years. Moreover, oral pain was associated with frailty both in 

Discussion 

Main findings 

To the best of our knowledge, this is the first study exploring 
the association between oral health conditions and frailty 
status among the Chilean population. The results of this study 

associated with pre-frail and frail individuals. Moreover, these 

One of the main findings of this study is the association 
between poor oral health and being pre-frail and frail in 

teeth, dental prostheses, and oral pain, may be prevalent in 

poor oral health may be a risk factor for being frail for older 
individuals and middle-aged individuals. Therefore, early 
detection of oral health problems, specifically in pre-frail 
individuals, may represent an opportunity to introduce effective 
management to improve outcomes in middle-aged individuals 

What is already known in this topic?

Even though the association between the number of teeth and 
frailty remains controversial, our study found that individuals 

frail. Similarly, positive associations between the number of 

covariates, no association between the number of teeth and 

sizes, lack of control for important confounders, and different 
methods to assess exposure and outcome are some reasons that 
explain the discrepancies between these studies. 

Our results agree with previous studies where self-rated oral 
health and oral pain were associated with frailty status. For 

that older subjects with oral pain had significantly higher 

Figure 1. Comparison between pre-frail and frail individuals 
and oral health conditions by age group 
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multivariate analysis, showed that self-reported oral health 

analyzing older individuals, showed that for those who rated 
their oral health as fair and poor, the risk ratio of being frail 

respectively, compared to those who reported their oral health 
as excellent. 

Potential mechanisms and implications

Although there is still no evidence of a causal effect between 
poor oral health and frailty, some variables are identified as 

mechanisms may serve as possible pathways through which 
some poor oral health conditions may lead to frailty: poor 

strong association between functional dentitions, self-rated 
oral health, oral pain, and frailty. The nutritional pathway may 
partially explain this since people who present fewer teeth, or 
have bad or very bad perceptions of their oral health as well as 
report oral pain, are more likely to change their food selection 

in food selection translate into a limitation in the consumption 
of essential food groups and inadequate nutritional intake, 
which may harm health, leading to poor nutritional status and 
risk of malnutrition. The latter may progress to comorbidities 

On the other hand, chronic inflammation is another 
mechanism that may serve as a potential pathway through 

Tooth loss may result from a previous or current oral bacterial 
infection, such as periodontal disease or tooth decay. Thus, 
the number of missing or remaining teeth may reflect the 
cumulative level of oral inflammation. A common source of 
low-grade chronic systemic inflammation leads to increased 
inflammatory cytokines and, finally, a link to pre-frailty and 

Finally, these findings highlighted the importance of oral 
health conditions when an exhaustive clinical examination 
might be limited or inexistent. In Chile, public dental care 
access is limited and unavailable for everyone. Data from 

regularly attend dental visits, and we do not possess complete 

Strengths and Limitations

This is the first report exploring the association between 
oral health conditions and FI in Chile. Moreover, this study 
used representative data from the Chilean population, which 
allows generalizing the results of this article to all populations 

that included questionaries and scales validated in the country 

ensuring the validity and replicability of these findings. 

However, this study has some limitations. First, due to 
the cross-sectional nature of this research, we cannot rule 
out reverse causation between oral health conditions and 
frailty status. Second, some variables such as comorbidities, 
functional limitations, diet quality, and oral health conditions 
were self-reported, which might be subject to recall bias and 
underestimate the prevalence of frailty and the consequent 
association with oral health conditions. However, trained health 
professionals assessed many of the oral health conditions 
in this study. Finally, although we tried to include as many 
confounders to adjust the models, we could not account for 
the potential unmeasured confounders, such as a detailed 
assessment of cognitive decline or the assessment of sarcopenia 
in the present study. 

Conclusions and future research

This study showed that people with <
rated oral health, and oral pain were associated with pre-frailty 

highlighted the importance of self-reported oral health and oral 
pain when a clinical examination is limited or inexistent, but 
also the importance of early detection of oral health problems 
in middle-aged people. Oral health may be an important 
predictor of being pre-frail and frail. More longitudinal studies, 
including younger people, potential mediators as biomarkers 
and nutritional variables, and using different ways to assess 
frailty are needed to understand the nature of this relationship. 
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