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Abstract

Introduction: Removable dental prostheses (RDPs) are essential for chewing, nutrition, and
preventing geriatric syndromes in older adults. Evidence regarding their benefits varies. Objective:
To compare two groups of elderly individuals aged 70 and above from public and private health
systems, assessing changes in hand grip strength (HGS) adjusted for masticatory function,
malnutrition risk, and body mass index (BMI) after using dental prostheses. Method: A prospective
pre-post study. Between March 2020 and 2023, elderly individuals aged 70 or older who used public
and private health systems and lacked molars and premolars were included. They were categorized
based on chewing ability according to the Eichner index and assessed for malnutrition risk using calf
circumference (CC) and BMI. HGS was measured at baseline and 15 days after prosthetic use using
a hydraulic manual dynamometer (Jamar™). Differences in HGS were analyzed with a mixed linear
regression model using SAS 9.4 software (p<0.05). Results: N = 248 (124 public/124 private), sex 73/73
women (p>0.05), ages 81.2/75.2 years (p<0.0001), and malnutrition risk based on CC 5/31 (p<0.0001).
In a multivariate model adjusted for sex, age, BMI, and malnutrition risk, HGS before using
prostheses was 22.8 kg/11.7 kg (A = 11.1 kg; p<0.0001), and after was 23.0 kg/14.2 kg (A = 8.8 kg;
p<0.0001). Conclusions: RDPs immediately improve HGS in older adults from both public and
private health systems, with significant differences of up to 8.8 kg between the two groups.

Keywords: dental prosthesis; hand grip strength; health systems

1. Introduction

Aging is a universal, ongoing, and irreversible process that involves loss of function, but it varies
among individuals. Although the Chilean population has a life expectancy of over 80 years, total life
expectancy includes both healthy and unhealthy years. Chile has a population of 19.6 million people.
The portion aged 60 and over accounts for 18% (3.5 million). Of these, 86% are self-sufficient[1]. Most
older adults receive care through the public health system, with 87.6% of those aged 60 to 64 and
91.9% of those aged 65 and older receiving care through this system.

In addition to changes in vision, hearing, smell, taste, and swallowing, there is also a decrease
in salivary flow and a higher risk of tooth loss, along with a gradual decline in muscle mass and
strength. Geriatric syndromes [2] emerge as multifactorial health conditions that develop when
deficiencies in multiple systems combine, making older individuals vulnerable to various challenges
[3]. These common conditions, if not managed through interdisciplinary care [4-7], threaten
independence. This includes sarcopenia and frailty. Handgrip strength (HGS) is a strong predictor of
sarcopenia, a condition that contributes to frailty. A primary focus of geriatrics is maintaining
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autonomy and preventing frailty. Research has shown that the masseter muscle thickness in healthy
older adults correlates with grip strength. They suggest that decreased grip strength could indicate
reduced masseter muscle mass, especially in men. It is possible to increase masseter muscle thickness
by restoring occlusion in healthy older adults, regardless of age [8]. Other researchers have examined
the fit and presence of sarcopenia in removable denture users. Individuals with poorly fitting
dentures face a significantly higher risk of sarcopenia than those with well-fitting dentures. Their
findings indicate that deteriorating dentition is strongly associated with sarcopenia among
community-dwelling Japanese adults aged >75 years [9].

In Chile, the public system, which serves patients with health insurance through the National
Health Fund (Fonasa), offers preventive medical exams for older adults (EMPAM)[10], including a
Comprehensive Geriatric Assessment for individuals aged 65 and older. This exam is conducted at
Family Health Centers (Cesfam) and involves anthropometric measurements, as well as assessments
of functional, mental, and social aspects. It is free, performed annually, and supported by ministerial
public policies. Its goal is to identify factors that could lead to loss of functionality and to develop a
care and follow-up plan for implementation by the health team, as is common in other regions [11-
13]. In Chile, significant progress has been made in emphasizing the importance of regular check-ups
for older adults. Similar to Mexico [14], today, 65% of older adults enrolled in primary health care
(PHC) have current health records.

The Chilean private health system (Isapres) also includes EMPAM, which specifies the providers
that beneficiaries must visit. If people choose to get the exam from providers other than those
designated by their insurance, they forfeit the free benefit. They receive a thorough evaluation there,
but must pay for the tests they request.

Maintaining natural dentition or using removable dental prostheses (RDPs) is crucial for
maintaining masticatory function, ensuring adequate nutrition, and preventing geriatric syndromes
in the elderly population (EP). The aim of this study was to compare changes in HGS adjusted for
masticatory function, risk of malnutrition, and body mass index (BMI) after denture use in two
groups of elderly patients aged 70 and older from the public and private sectors.

2. Method

A prospective, pre-post study was conducted. Between March 2020 and 2023, patients aged 70
years and older, who had no molars or premolars and provided informed consent, were included.
They were categorized based on masticatory function according to the Eichner index[15] and assessed
for malnutrition risk or absence using calf circumference (CC) and BMI. Handgrip strength was
measured in the dominant hand using a hydraulic handheld dynamometer (Jamar MR) for 2 to 3
seconds in a seated patient with proper dental occlusion. According to the European Working Group
on Sarcopenia in the Elderly, grip strength levels of <30 kg in men and <20 kg in older women indicate
a risk of sarcopenia. The Eichner Index categories, which include patients with premolar and molar
loss, correspond to categories B and C. For calf circumference, a cutoff point of <31 cm was used for
both sexes to identify malnourished older adults with low muscle mass and nutritional risk[16].
Regarding BMI, thinness was defined as a BMI <23.0; normal as 23.0-27.9; overweight as >28.0-31.9;
and obesity as 232.0 [17].

MPF measurements were taken at two time points: baseline and 15 days after the prosthesis was
used. Differences in MPF were assessed using a linear mixed regression model with SAS 9.4 software
(p<0.05). The public system cohort includes patients over 70 years old who received prosthetic
treatment at a public hospital in Santiago and participated in a project funded by the National Agency
for Research and Development (ANID), with approval from the Ethics Committee of the Eastern
Metropolitan Health Service, and signed informed consent.

The private system cohort is derived from secondary data obtained from medical records
accessible to the authors, provided by private treating clinicians.

3. Results
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The purposive sample consisted of 248 older adults, divided into two groups: 124 in the public
system group and 124 in the private system group. Each group had 73 women (p > 0.05), with a mean
age of 81.2 years in the public system and 75.2 years in the private system (p < 0.0001).

The mean BMI was 27.0 in those in the public system and 24.7 in those in the private system (p
<0.0001).

The risk of malnutrition due to deficiency, as indicated by calf circumference, was found in 5
beneficiaries of the public system and 31 beneficiaries of the private system (p < 0.0001). Table 1.

Table 1. Characteristics of the cohort.

GROUP N  AGE(MEAN,SD)  SEX BMI  MALNUTRITION RISK
PUBLIC | 124 812 (2.9) g=51 270 n=5
9=73
PRIVATE | 124 752 (2.7) g=51 247 n=31
| =73

In a multivariate model adjusted for sex, age, BMI, and risk of malnutrition, baseline grip
strength before prosthesis use was 22.8 kg in those in the public system and 11.7 kg in those in the
private system. The post-prosthesis measurement was 23.0 kg in the public system and 14.2 kg in the
private system, Table 2. The variation in measurements compared to baseline values in the public
system was an increase of 1.8 kg, and in the private system, an increase of 2.5 kg.

Table 2. Least squares linear regression to assess differences in FPM between groups before and after PDR

installation.
HGS
MEASUREMENT SYSTEM KG) DIFFERENCEA A 95% CI P-VALUE
BASELINE Public 22.8 Reference Reference Reference
Private 11.7 11.1 9.5;12.7 <0.0001
15 DAYS Public 23.0 Reference Reference Reference
Private 14.2 8.8 6.8;10.8 <0.0001

Comparing the baseline measurements, a positive difference of up to 11.1 kg was observed in
the public cohort compared to the private cohort (A11.1 kg; p <0.0001). After treatment, the positive
difference decreased slightly to 8.8 kg more handgrip strength in the public system cohort (A = 8.8
kg; p<0.0001). Figure 1.
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Figure 1. Differences in HGS between groups before and after RPD installation.

4. Discussion

The results show a normal nutritional status among older adults in both public and private
health systems. This differs from data from the 2016-2017 National Health Survey, which indicated
that only 21.5% of people aged 65 and older had a normal nutritional status.

The risk of malnutrition due to deficiency, assessed by calf circumference, was lower than in the
Nuble region of Chile, where 39.6% had deficits, and this was linked to a risk of sarcopenia[18]. A
Spanish study found a higher risk of malnutrition associated with smaller calf circumference
measurements, at 74.2%, particularly among individuals over 85 years old [19].

Regarding handgrip strength values, improvements were seen in both groups, with more
notable results at baseline and within the private system. These were analyzed as a continuous
numerical variable. In the model used, sex was not a significant explanatory variable because the
groups were balanced, so no differences by sex were observed.

The differences between users of the two health systems may stem from the fact that individuals
in the public system are regularly monitored at primary care centers, where, through the Preventive
Medical Examination for Older Adults (EMPAM), which includes the Comprehensive Geriatric
Assessment, they are referred to the appropriate specialist when abnormalities are found. In contrast,
monitoring in the private system relies on patients’ spontaneous requests, often leading to additional
out-of-pocket costs. This situation could indicate that many older adults in the private system might
be experiencing malnutrition or clinically unrecognized muscle loss, which directly affects their
handgrip strength and may partly explain the observed findings.

Handgrip strength has been suggested as a new vital sign in older adults, serving as a key health
biomarker that assesses muscle function and overall physical capacity. Including HGS in routine
health assessments is believed to enhance risk stratification and inform prevention strategies [20].

5. Conclusions

The use of RDPs immediately improves HGS in older adults in both the Chilean public and
private sectors, with significant differences of up to 8.8 kg between the two groups, favoring the
cohort served in the public sector.
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