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A B S T R A C T

This study aims to examine the self-assessed oral health status and quality of life (QoL) of independent

living Chilean older adults, and their distribution by selected socio-demographic characteristics. The

study conducted a secondary analysis of data collected as part of a larger study of dependency which

involved 4766 independent living older adults, 60 years of age and older, residents of all Chilean Regions.

Participants were interviewed using an 11-module instrument. The majority (61.2%) were female. Mean

age was 72.3 (s.d. 8.5) years. 47.5% lived with their spouses/partners. The majority had primary

education (63.4%), were under the National Health Fund (87.9%), and lived in urban locations (68.3%).

The majority (56%) perceived their QoL to be ‘Excellent/Very good’; another 37.5% self-assessed their QoL

as ‘Average’; and 6.6% self-assessed his/her QoL as being ‘Bad/Very bad’. 21.7% of participants reported no

natural teeth; 43.1% had ‘the majority’ of teeth missing; 29.9% had ‘A few’ teeth missing; and 5.3%

reported no missing teeth. The probability of being edentulous was explored using LRA. Age; health

conditions; education; gender and region of residence remained statistically significant

[x2(13) = 379.05; p < 0.001]. Those who self-reported their QoL as ‘Average/Bad’ were more likely to

be edentulous than those who self-reported their QoL as Good/Excellent (OR = 1.5; 95% CI 1.10-2.00).

Despite general improvements in oral health among Chilean older adults, this study found poor oral

health among older adults is compounded by poor QoL, and substantial inequalities in oral health

outcomes by location, levels of education and income.
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1. Introduction

Over the last few decades, there have been significant changes
in the Chilean population. In 2010, 13% of the Chilean population
was aged 60 years or older (Instituto Nacional de Estadı́sticas,
2010), and by 2035, it is predicted that this group will represent
almost 18% of the population. As in any other country, oral diseases
and disorders are a major public health problem (Ministerio de
Salud Chile, 2004). An aging population means a growing need to
provide acceptable standards of oral health to contribute to older
adults’ general health and well-being (Department of Health (UK),
1994). Health care providers, the health industry and policy
makers need to assess their own preparedness, including research
agendas and investment strategies to meet the demands of older
adult health over the next decades.

Oral health is an integral part of general health, nonetheless,
oral health diseases are occasionally a matter of life and death. The
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importance of oral health can be explained by the extent of these
conditions in our society, and the preventable nature of most oral
health conditions and diseases. At all ages, dental caries and
periodontal diseases are among the most prevalent diseases in
humans, and, if untreated, lead to tooth loss. The ability to chew
and swallow food comfortably, to speak and to interact socially,
can be compromised by common oral diseases and conditions. Oral
health is instrumental to older people’s health, life satisfaction,
quality of life and their perception of self. Poor oral health,
therefore, negatively impacts on quality of life. In addition, clinical
data demonstrates that poor oral health increases the risks to
health in the same way as any disease of the body system
(Australian Health Ministers’ Advisory Council, 2001). In addition,
the associations between oral disease, in particular periodontal
health, and other medical conditions (e.g. pneumonia, cerebro-
vascular and cardiovascular disease, diabetes, nutritional deficien-
cies) are now firmly established, with stronger interconnections
than previously supposed (Cohen, 2002; Genco & Williams, 2010;
Loesche et al., 1998).

A key emphasis of government policy is on the promotion of
good health and positive experiences with aging (Ministerio de
Salud, 2007). Furthermore, in 2005, the national government
implemented the Explicit Health Guarantee (GES) for the whole
population to ensure that access to health is not related to ability to

http://dx.doi.org/10.1016/j.archger.2012.12.004
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pay (Ministerio de Salud, 2010). The GES ensure universal access,
opportunity of care and financial protection for 69 health
conditions for the older population, including oral health condi-
tions such as tooth loss and dental emergencies.

This study examines self-assessed oral health status and quality
of life of independent living Chilean older adults, and provides
descriptive information on the distribution of selected socio-
demographic characteristics in this population. Focusing on the
oral health of older adults is important, as it helps health providers
and carers to become aware of the oral health needs of older adults,
as well as identifying oral health as a health priority among older
adults. Also, a broad appreciation of the oral diseases and
conditions among older adults will provide a powerful tool for
advocacy for oral health care resources for this section of the
population; and will position oral health in the broader concept of
personal and social well-being.

2. Methods

2.1. Study design

The study conducted a secondary analysis of data collected as
part of a larger study of dependency (Servicio Nacional del Adulto
Mayor, 2010). The study was a cross-sectional, random sample of
independent living older adults, 60 years of age and older,
residents of all Chilean Regions (Chile is divided administratively
in 15 Regions). Information from the last national census was used
as the sampling frame.

A stratified, multi-stage sampling design, with selection
proportional to population size was the method of choice to
ensure that the participants in rural as well as urban areas were
included. Households were identified from census area maps. From
each municipality, sectors were selected randomly, and from each
sector households were selected randomly. The population of 80
years and older was oversampled to allow for a more precise
estimation of dependency in this growing sector of the Chilean
population. Following approval from the Institute of Nutrition and
Food Technology, University of Chile Ethics Committee, once a
household was selected, one person aged 60 years or older was
selected at random and invited to participate in the study.

2.2. Data collection

The questionnaire included 11 modules examining a variety of
topics, including participants’ socio-demographic characteristics;
cognitive and sensorial evaluations (Mini-Mental State Examina-
tion, Pfeffer Functional Activities Questionnaire); quality of life
(SF-36); social support; functional status [activities of daily living
(ADL) and instrumental ADL (IAD)]; discrimination; and health and
nutritional status. Additionally, two simple health measurements
were conducted (i.e. thigh circumference; the measurement
around the thickest part of one thigh; and hand dynamometry
to screen for hand trauma and diseased hands). Data collection
extended from November 2009 to January 2010.

a) Socio-demographic information included: age measured at the
time of the examination and regrouped into four groups: ‘60–
64’, ‘65–74’, and ‘75 and older’; education was grouped as ‘No
formal education’, ‘Primary’, ‘Secondary’, and ‘Tertiary’; and
marital status, coded as ‘Single’, ‘Separated/divorced’, ‘Widow/
widower’, and ‘Married’.

Chile is divided administratively into 15 Regions; partici-
pants were classified by Region of residence in northern regions
(Regions 1-4 and 15); central regions (5-8 and 13); and southern
regions (9-12 and 14). Their place of residence was further
classified using two categories: ‘Urban’ and ‘Rural’. Place of
residence and regions of residence were combined to create six
rural and urban by regions categories (e.g. urban northern, rural
northern, etc.).

While the questionnaire did not include a specific item on
income, income was assessed by asking participants about their
health insurance. Socio-economic status was determined by
asking participants their health insurance status, and was
classified into six categories: ‘Private Health Insurance Plans
(ISAPREs)’, and one of four National Health Fund (FONASA)
levels [A (most in need), to D (relatively higher income)]
(Superintendencia de Salud). An ‘Other’ category was added for
those who were in the public system, but did not know which
category.

Medical history questions included nine medical conditions
related to oral health; diabetes; Parkinson’s disease; ischemic
disease; high blood pressure; cardiovascular disease; lung
disease; arthritis; cancer; and depression. A medical history
score was computed by summing up these nine conditions.

Participants were also asked to self-assess their quality of
life. Response options included: ‘Excellent’, ‘Good’, ‘Average’,
‘Worse’ and ‘Bad’.

b) Oral health questions included: (i) self-assessed number of
natural teeth coded into four groups: ‘No teeth’, ‘Most missing’,
‘A few missing’, ‘None missing’; (ii) use of prosthetics appliances
(coded as ‘Yes’ and ‘No’); and (iii) difficulties chewing and
swallowing due to lack of teeth classified into four groups:
‘Always’: ‘Frequently’, ‘Sometimes’, ‘Rarely’, and ‘Never’. Chew-
ing difficulties was further regrouped as present (Always,
Frequently, Sometimes, and Rarely) or and absent (Never).

2.3. Analysis

The analysis provides descriptive information on the partici-
pants’ health and oral health status and various socio-demo-
graphics. For nominal or ordinal variables, chi-square analyses
were used. For variables on an interval scale, results were analyzed
using one-way analysis of variance (ANOVA). A significant ANOVA
was followed by post hoc comparisons using Tukey’s Honestly
Significant Differences tests. To better understand the relationship
between the combination of socio-demographic and self-assessed
variables and chewing difficulties, a stepwise logistic regression
analysis (LRA) was performed. Data manipulation and analyses
were conducted using SPSS PC (Version 20.0).

3. Results

A total of 4766 older adults were interviewed, with the majority
(61.2%) being female (Table 1). Mean age was 72.3 years (s.d. 8.5),
with 22.3% aged 60–64 years, 39.8% 65–74 years, and 37.9% 75
years old and older. By marital status, the largest proportion
(47.5%) lived with their spouses or partners, 33.0% were widowed,
8.6% were divorced or separated and 11.0% never married.
Participants were similarly distributed among the 15 Chilean
Regions. The majority (63.4%) indicated primary education; while
23.0% self-reported secondary education, 3.6% had higher levels of
education and the remaining 9.8% self-reported no formal
education. The great majority were under the National Health
Fund (87.9%), and lived in urban locations (68.3%).

When asked about their perceived quality of life, the majority
(55.8%) considered this to be ‘Excellent’ or ‘Very good’. About one
third of participants (37.5%) self-assessed their quality of life as
being ‘Average’. The remaining 6.6% self-assessed his/her health as
being ‘Bad’ or ‘Very bad’. About one quarter of participants (22.1%)
reported none of the selected medical conditions, 29.5% reported
one condition, 27.1% reported 2 medical conditions, 14.0% reported



Table 1
Distribution of self-reported chewing difficulties and edentulism by self-assessed

quality of life and selected socio-demographic variables in Chilean older adults.

n Chewing

difficulties

(%)

Edentulism

(%)

4766 36.5 21.5

Gender * ***

Male 1851 34.6 16.0

Female 2915 37.6 25.0

Marital status * ***

Married, de-facto 2262 38.0 18.4

Other 2502 34.7 24.4

Region *** ***

Northern 1410 41.9 17.8

Central 1441 31.7 23.0

Southern 1915 35.8 23.1

Rurality **

Urban 3253 35.0 21.3

Rural 1513 39.6 22.1

Type of health insurance *** ***

Public health insurance 1200 43.0 24.3

National Health fund A 1722 34.0 22.9

National Health fund B 172 40.4 15.1

National Health fund C 252 20.6 13.5

National Health fund not classified 815 38.2 20.7

Private insurance 573 33.7 17.7

Level of education *** ***

No formal education 454 43.5 30.6

Primary education 2925 40.0 28.2

At least secondary education 1232 26.2 14.2

Self-assessed quality of life *** *

Excellent/good 2336 30.7 18.5

Average 1571 43.7 20.6

Bad/very bad 278 49.5 25.2

*p < 0.05.

** p < 0.01.

*** p < 0.001

Table 2
Regression coefficient, odds ratios and 95% confidence interval for odds ratios for

the factors predicting difficulty in chewing among Chilean older adults.

b coefficient Odds

ratio

95% confidence

interval

Age 0.011 1.01 1.01–1.02

Health conditions 0.135 1.14 1.09–1.20

Education

No formal education 1

Secondary or tertiary �0.569 0.57 0.48–0.66

Gender

Male 1

Female 0.493 1.638 1.40–1.92

Region

Central regions urban 1

Northern region rural 0.247 1.280 1.82–3.16

Northern region urban 0.507 2.396 1.40–1.98

Southern region urban 0.247 1.280 1.09–1.51

Number of natural teeth

None missing 1

No teeth 0.466 1.59 1.11–2.30

Most missing 0.862 2.37 1.65–3.40

A few missing 0.772 2.17 1.48–3.16

Use of dental prosthetics

No 1

Yes 0.199 0.82 0.71–0.94

Health insurance

Private health insurance 1

National Health Fund B �0.279 0.756 0.65–0.87

National Health Fund D �0.828 0.436 0.31–0.62

Constant �5.427
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3 medical conditions and the remainder reported between four and
seven conditions.

Regarding oral health, overall 21.7% of participants reported
having no natural dentition. Nonetheless, the largest proportion
(43.1%) indicated having the majority of their teeth missing.
Another 29.9% reported having ‘A few’ teeth missing, and the
remainder 5.3% reported having no missing teeth. There were
higher percentages of edentulous clients among those aged 65
years and older (15.3%) compared to those aged 60–64 years
(11.8%), those aged 65–74 years (19.8%), and those aged 75 years
and older (29.5%) (p < 0.001). Also, females tended to be more
likely to be edentulous compared to males (p < 0.001). No
differences in self-reported edentulism were present by urban
or rural location. However, there were significant bivariate
differences by region (p < 0.001). Edentulism was also related to
having more self-reported general health conditions (p < 0.001).

When participants were asked whether they had problems with
their teeth or mouth that made eating difficult, the majority
indicated having no problems (63.1%). On the other hand, 8.8%
indicated ‘Always’ or ‘Frequently’ having problems eating, and the
remaining 26.6% reported having problems ‘Sometimes’ or ‘Rarely’.
As expected edentulous participants and those with no prosthesis
were more likely to report chewing problems (p < 0.05) than those
with natural teeth and wearing dental appliances. Also, those living
in rural areas were more likely to self-report chewing problems
compared to those who lived in urban areas (p < 0.01).

Self-reported chewing problems had a significant effect on self-
reported quality of life. Those who indicated that their quality of
life was ‘Average’ or ‘Bad’ were twice as likely to have chewing
difficulties than those who self-reported their quality of life as
Good or Excellent (OR = 2.33; 95% CI 1.65–3.29 and OR = 2.79; 95%
CI 1.83–4.24, respectively). However, those who self-assessed their
quality of life as ‘Very bad’ were more than four times more likely
to have reported chewing problems (OR = 4.69; 95% CI 2.44–9.03).

To explore the probability of experiencing difficulties when
chewing, an LRA was performed using age, sex, marital status,
health insurance, region of residence, rurality, level of education,
number of medical conditions, proportion of remaining teeth and
use of dental prosthesis, as predictors. The test of this model
indicated that, after controlling for the other independent variables
included in the model, six remained statistically significant
[x2(12) = 238.15; p < 0.001]. As expected, remaining teeth was
associated with having problems when eating or chewing. At each
category of self reported number of natural teeth left, the odds of
having problems increased (see Table 2). By age, as age increased,
participants were more likely to have chewing difficulties
(OR = 1.01; 95% CI 1.01–1.02). By health conditions, as number
of health conditions increased, participants were more likely to
have chewing difficulties (OR = 1.14; 95% CI 1.09–1.20). By type of
health insurance, those in levels B and D were less likely to report
chewing difficulties than those with private insurance (OR = 0.76;
95% CI 0.66–0.87 and OR = 0.44; 95% CI 0.31–0.62, respectively). By
level of education, those with at least secondary education were
less likely to self-report chewing problems than those with
primary or no formal education (OR = 0.57; 95% CI 0.48–0.66).
Those who reported wearing of dental prosthetics were less likely
to report chewing problems than those who did not (OR = 0.19;
95% CI 0.71–0.94). Additionally, by region of residence, using those
living in urban Metropolitan Region as the reference category,
participants living in northern regions, either urban or rural, and in
urban southern regions, were more likely to report chewing
problems (OR = 2.40; 95% CI 1.81–3.16; OR = 1.66; 95% CI 1.40–
1.98; and OR = 1.28; 95% CI 1.09–1.51, respectively).

The probability of being edentulous was also explored
utilizing LRA, using age, sex, level of education, marital status,
type of health insurance, rurality and number of medical
conditions as predictors. After controlling for the other
independent variables included in the model, five variables



Table 3
Regression coefficient, odds ratios and 95% confidence interval for odds ratios for

the factors predicting edentulism among Chilean older adults.

b coefficient Odds

ratio

95% confidence

interval

Age 0.045 1.05 1.04–1.06

Health conditions 0.071 1.07 1.02–1.113

Education

No formal education 1

Secondary or tertiary �0.490 0.61 0.51–0.74

Gender

Male 1

Female 0.493 1.638 1.40–1.92

Region

Central regions urban 1

Northern region urban �0.208 0.812 0.678–0.93

Constant �5.427
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remained statistically significant [x2(5) = 237.00; p < 0.001].
Results indicated that as age increased, participants were more
likely to be edentulous (OR = 1.05; 95% CI 1.04–1.06); also, as
the number of health conditions increased, participants were
more likely to be edentulous (OR = 1.07; 95% CI 1.02–1.13). By
level of education, using no formal education as the reference
category, those who indicated secondary or tertiary education
were less likely to be edentulous (OR = 0.61; 95% CI 0.51–0.74).
By gender, females were more likely to be edentulous than
males (OR = 1.64; 95% CI 1.40–1.92). By region of residence, with
urban Metropolitan Region as the reference category, partici-
pants living in urban areas of the northern regions were less
likely to be edentulous (OR = 0.81; 95% CI 0.68–0.97) (see
Table 3).

4. Discussion

The present data represent one of the largest data collections on
health among older adults in Chile. Findings support the
contention of a general improvement of oral health in the Chilean
older population, and contribute to a deeper understanding of the
profile of oral health in older adults, while highlighting areas of
inequalities. Results also add to the evidence that Chile is in the
midst of an epidemiological transition in oral health, moving from
high rates of edentulism and tooth loss toward lower rates
(Mariño, Chiang-Fu, & Giacaman, 2012; Mariño, Cueto, Badenier,
Acevedo, & Moya, 2011). Yet, for some participants (21.7%), this
transition is too late, as they have already lost all their natural
teeth. In any case, tooth retention, combined with an aging
population, will undoubtedly place increased pressure on the
public health system (Harford, 2009; Lima-Costa & Veras, 2003).

Tooth loss is not a direct result of the aging process, but is best
understood as the effect of local factors acting throughout life,
most of them related to social and material inequalities operating
at the individual and ecological level (Bernabé & Marcenes, 2011).
Consequently, tooth loss could be stopped by preventing oral
diseases such as dental caries and periodontal disease, and by
appropriate management and service delivery system. The number
of remaining natural teeth has been commonly used as an oral
health outcome to assess socioeconomic inequalities among older
populations (Haugejorden, Klock, Á̊strøm, Skaret, & Trovik, 2008).
Additionally, self-reported chewing problems provide a better
measure of current inequalities in tooth loss. Any partial or total
loss of natural teeth and dependency in dentures alter the chewing
function. This has major detrimental effects on the health of the
population (Tsakos, 2011; World Health Organization, 2008). Oral
health status affects diet and nutrition of older adults, with those
with less natural teeth and those wearing dentures likely to have
lower intakes of proteins and vitamins A and C than those with
natural dentitions, as they tend to have a relatively low intake of
difficult-to-chew food items (i.e. roots, vegetables, fruits and meat)
(Braine, 2005; Nowjack-Raymer & Sheiham, 2007; Walls & Steele,
2005).

The present study showed substantial inequalities in oral health
outcomes (i.e. edentulism, chewing difficulties) among partici-
pants with lower levels of education and lower incomes (using
type of health insurance as proxy for income), and among those not
living in the central regions, particularly, in the rural areas.
Availability and accessibility to oral health services, together with
the unequal supply of health services may be acting as barriers to
care, and have been used to explain these differences in outcome
(Ellershaw & Spencer, 2011; Mariño, Wright, Schofield, Mini-
chiello, & Calache, 2005). However, these variations need to be
explored, as there are indications that different attitudes to and
concepts of health, may also explain differences in outcome
(Welsh). Attitudes toward preventive vs. rehabilitative/emergency
care, concern for and interest in oral health can all be influenced by
socio-demographic and cultural backgrounds, societal expecta-
tions and the health care systems that promotes or hinder
preventive health care.

Additionally, as in any research, the present study is not
without limitations. The most obvious ones are the self-reported
nature of the data. Thus, further exploration of these results is
warranted to fully uncover the causal mechanism between socio-
demographic inequalities and oral health outcomes, as misinter-
pretation of information on inequalities, or a wrong approach to
overcome them, might increase inequalities (Spencer & Harford,
2007; Watt, 2007). This is important in its own right, but also
because inequalities in oral health mirror those within general
health (Watt, 2007) and persist throughout life into old age
(Acheson, 1998), although there is some evidence to suggest that
inequalities in general health are smaller in old age than in middle
age (Mishra, Ball, Dobson, & Byles, 2004).

Moreover, a description of inequalities in oral health does not
provide a solution (Rosenthal, 2011). To fully understand these
inequalities it may be necessary to move away from a disease-
focus to one that addresses social issues that influence health and
well-being (Hartley, 2004). Although important strategies have
been developed in Chile to improve older adults’ access to oral
health care (e.g. GES), present findings highlight the need that
increased efforts directed toward identifying opportunities for the
development of community-based health promotion strategies
and interventions for improving outcomes for the oral health of
older people (Chalmers & Pearson, 2005; Hein, 2010; Hussain,
Mariño, & Coulson, 2005). In particular, group health education
sessions have demonstrated to be effective for improving oral
health knowledge, attitudes and behavior among older people
(Mariño, Calache, & Morgan, in press; Mariño, Calache, Wright,
Schofield, & Minichiello, 2004).

These results may give planners and providers a better
understanding of the oral health status of older adults which in
turn need to be met with different health strategies. Furthermore,
this information is also useful for all health professionals, as the
ultimate goal is for them to collaborate in an integrated approach
which translates this information into solutions and practices.
However, despite this and the well documented aging profile of the
Chilean population (Instituto Nacional de Estadı́sticas, 2010), little
research has focused on the oral health status and needs of older
adults. Likewise, oral health among older adults tends to have a
low priority (Ministerio de Salud de Chile, 2003), although, as this
study has also found, poor oral health among older adults is
compounded by poor quality of life. Additional information is
needed on clinical outcomes, as well as socio-behavioral risk
factors. Thus, understanding these health beliefs is fundamental in
framing appropriate oral health policies and in the development of
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effective oral health services and policies to address and redress
inequalities in oral health among older adults.
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