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Factors associated with oral
health-related quality of life of
institutionalized elders

Abstract: This study aimed to evaluate the correlation between
two Oral Health-Related Quality of Life (OHRQoL) questionnaires
(the Oral Health Impact Profile (OHIP-14) and the Geriatric Oral
Health Assessment Index (GOHAI)) and to investigate the factors
associated with the OHRQoL of institutionalized elderly individuals.
A cross-sectional multicenter study was performed with 344
institutionalized elderly individuals residing in two Brazilian
cities. Six trained researchers interviewed the elderly individuals.
Sociodemographic data were collected from medical records. Dental
caries experience and the use of and need for dentures were recorded
through oral examination performed by two trained examiners.
A Likert scale (1-5 points) was used to assess general health and
self-perceived oral health. The number of chewing cycles needed to
chew a portion of peanuts was used to assess the swallowing threshold.
The OHIP-14 and GOHAI were used to evaluate OHRQoL, and
statistically significant correlations were assessed using Spearman’s
correlation test (p < 0.05). Poisson regression (p < 0.05) was used to
investigate the association of OHRQoL with independent variables.
Scores on the OHIP-14 (7.57 + 8.63) and GOHAI (32.46 + 3.85) were
strongly and inversely correlated (1= -0.671, p < 0.001), although these
measures were associated with different factors. A higher OHIP-
14 total score (worse OHRQoL) was associated with female gender,
a greater number of healthy teeth, worse self-perceived general
health and oral health, and a lower swallowing threshold (p < 0.05).
A higher GOHAI total score (better OHRQoL) was associated with a
greater number of filled teeth, better self-perceived oral health and a
greater swallowing threshold (p < 0.05). In conclusion, worse OHRQoL
among institutionalized elderly individuals is associated with worse
self-perceived oral health and a greater swallowing threshold.

Keywords: Quality of Life; Oral Health; Geriatrics; Nursing Homes.

Introduction

Brazil is undergoing a demographic transition characterized by a
significant increase in the elderly population, following the global trend.!
This change in the Brazilian population age profile leads to elderly
individuals moving from their community to long-term care institutions
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for elderly individuals, resulting in an increase in
the institutionalization rate of elderly individuals.
Although some long-term institutions for elderly
individuals are private, most long-term institutions
in Brazil are nonprofit and nongovernmental
organizations that welcome elderly individuals
with limitations to perform daily living activities.?

In contrast to the increase in institutionalization
rates, few public policies are related to institutionalized
elderly individuals.* In addition, few caregivers
are trained to perform oral care for dependent
institutionalized elderly individuals.*® Nevertheless,
these factors can impair the oral health of such
a population.®In this context, poorer oral health
conditions have been reported in elderly individuals
residing in long-term care institutions.®” When
compared to community dwelling elderly individuals,
institutionalized elderly individuals presented a higher
number of decayed and missed teeth, in addition to
a higher frequency of periodontal disease.®”

Therefore, oral disorders among institutionalized
elderly individuals may influence their oral health-
related quality of life (OHRQoL).° A recent systematic
review showed that institutionalized elderly
individuals present worse health-related quality of
life than community dwelling elderly individuals,
although the findings regarding OHRQoL were not
conclusive.! OHRQOoL refers to the influence of oral
disorders on an individual’s physical, functional,
psychological and social well-being.**"">Therefore,
the concept of oral health goes beyond maintaining
healthy teeth and is necessary to guarantee the elderly
individuals” OHRQoL.!>"3

Some questionnaires, such as the Oral Health
Impact Profile (OHIP) and the Geriatric Oral Health
Assessment Index (GOHALI), have been used to evaluate
elderly individuals’ OHRQoL.**? In addition, previous
investigations seek to identify the factors associated
with the elderly individuals” OHRQoL under different
circumstances #1017 However, few multicenter studies
have investigated the factors associated with the
OHRQOoL of institutionalized elderly individuals using
different instruments. Therefore, this study aimed to a)
evaluate the correlation between the OHIP-14 and the
GOHAI to assess institutionalized elderly individuals’
OHRQoL and b) investigate the factors associated with
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the impairment of institutionalized elderly individuals’
OHRQoL from a multicenter perspective.

Methodology

Ethical aspects

Institutional Research Ethics Committees
approved the present study under protocol numbers
66122917.6.1001.5188 and 66122917.6.3001.5418, in
agreement with the Helsinki Declaration of 1964 and
its posterior alterations. All the participants agreed
and signed a consent form.

Study design, setting and participants

This cross-sectional study included 141 elderly
residents of 7 long-term care institutions located in the
city of Jodo Pessoa (PB) and 203 elderly residents of 10
long-term care institutions in the city of Piracicaba (SP).
The sample size (n = 344) was considered appropriate
for the study, considering that the minimum number
of elderly individuals required for the investigation
would be 303. Sample size calculation considered a
universe 848 institutionalized elderly individuals, a
50% response rate, a 95% confidence interval, a design
effect of 1.5, and a statistical power of 80%.

The inclusion criteria were institutionalized elderly
individuals aged 60 years or over and residing in a
long-term care institution in Jodo Pessoa or Piracicaba.
Any communication, neurological and/or cognitive
impairment was set as exclusion criteria. The presence of
neurological and/or cognitive disorders was determined
using the Mini Mental State Examination (MMSE)."®*
This questionnaire assessed orientation; memory;
attention; the ability to name, follow verbal and written
commands; and the ability to write a sentence and
copy a drawing, resulting in a final score (0-30 points).
Elderly individuals with an MMSE final score lower
than 13 points were excluded from the study.’

Data collection, instruments and
study variables

Sociodemographic characteristics such as gender,
age and institutionalization time were collected from
the records of elderly individuals’ institutions. The
elderly individuals” oral health condition was assessed
according to the dental caries experience and use
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of and need for dentures. Oral examinations were
conducted under natural light by two independent
examiners, who used appropriate personal protective
equipment. Oral clinical exams were performed
using a World Health Organization (WHO) probe
and a clinical mirror (GOLGRAN Ind Com Instr
Odontolégicos, Sdo Caetano do Sul, Brazil). The
examiners were calibrated to assess the dental caries
experience and trained to evaluate the use of and need
for dentures. Considering that the examiners are from
different cities, a joint calibration was organized and
performed. In addition, the calibration was divided
into two stages: theoretical and clinical. The criteria
for dental caries diagnosis were established during
theoretical training, and 20 noninstitutionalized
elderly individuals were evaluated during the clinical
stage. At the end of the calibration process, the
intraexaminer and interexaminer Kappa values
obtained were 0.93 and 0.84, respectively.

The dental caries experience was evaluated
according to the WHO criteria by using the decayed,
missing and filled teeth index (DMFT).* The use of
dentures was classified as positive when the elder was
using the denture at the time of the oral examination.
Individuals without teeth and without dentures, or
those who needed to have their dentures replaced,
were positive for the evaluation of denture need. The
elderly individuals” self-perception regarding their
general health and their oral health were measured
using a Likert scale (1-5 points), where one point
indicated worse self-perception and five points
represented better self-perception.

The swallowing threshold was assessed using a
portion of roasted peanuts (3.7 g). Volunteers were
asked to chew the portion of peanuts until they fell
they were ready to swallow. Two trained researchers
conducted this test and counted the number of
chewing cycles performed by the volunteers until
the swallowing moment.”>* Before testing, the elderly
individuals were asked whether they had an allergy
to and the ability to chew peanuts. The allergic
volunteers did not have the swallowing threshold
assessed and were considered missing data. Elderly
individuals without teeth and without dentures were
considered unable to chew and had the swallowing
threshold recorded as zero chewing cycles.

The OHIP-14 (the short form of the OHIP)"** and the
GOHATI""? were used to assess OHRQoL. The OHIP-14
is a 14-item questionnaire in which the respondents
reports how often (never, hardly ever, occasionally, fairly
often or very often) his/her oral health impacts the
OHRQOoL regarding the following domains: functional
limitation, physical pain, psychological discomfort,
physical disability, psychological disability, social
disability and handicap.* The GOHAI is a 12-item
questionnaire in which the respondent reports how
often (always, sometimes or never) his/her oral health
influences OHRQoL regarding physical function,
psychological aspects, and pain and discomfort."'2
The OHIP-14 and the GOHAI generate a total score
that can range from zero to 56 points and from 12 to
36 points, respectively. For the OHIP-14, a higher total
score means worse OHRQoL, while a higher score on
the GOHAI means better OHRQoL.

Data analysis

Data were analyzed using IBM Statistical Package
for the Social Sciences software (IBM SPSS, v. 20,
Chicago, USA). The dependent variables of the study
were the total score of the OHIP-14 and the GOHAL
Initially, data were analyzed descriptively to obtain
the median and interquartile range. Spearman’s
correlation test was used to assess the correlation
between the total scores of the OHIP-14 and the
GOHAL Independent t tests were used to compare
the OHRQOL results between the two cities of the
study. Poisson multiple regression models were used
to investigate the variables associated with the total
scores of the OHIP-14 and the GOHAL The independent
variables used to construct the multivariate model
were gender; age; institutionalization time; use of and
need for upper/lower dentures; number of healthy,
decayed, missing and filled teeth; and self-perceived
general and oral health. The variables that had a
p-value > 0.20 were removed for adjustment purposes.
The variables that had a p-value < 0.05 in the adjusted
model were considered statistically significant.
Prevalence Ratio values (PRs) and confidence intervals
(95% Cls) were obtained for unadjusted and adjusted
models. The regression coefficient B was used to
estimate the effect of each independent variable on
the dependent variable (p < 0.05).
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Results

The participants in the study were mostly female
(n=206, 59.9%), with an average age of 77.73 years
(Tables 1 and 2). The use of upper dentures was
observed in 57.6% of participants, while the use of
lower dentures was observed in 34.1%. The frequency
of participants who needed upper and lower dentures
was 88.2% and 89.7%, respectively (Table 1). The
median time of institutionalization was 33 months.
Dental caries experience was characterized by a
high number of missing teeth and a low number of
healthy teeth. The elderly individuals’ self-perceived
general health and oral health was high (median =4).
The median OHRQoL measured by the OHIP-14 was
considered low, and the OHRQoL measured by the
GOHALI was considered high (Table 2).

A strong inverse correlation (p < 0.001, r*=-0.671)
was observed between the total scores on the
OHIP-14 and scores on the GOHALI Thus, a higher
total score on the OHIP-14 (worse OHRQoL) was
correlated with a lower final score on the GOHALI
(worse OHRQoL), highlighting that the results
of these instruments were compatible. Elderly
individuals residing in long-term care institutions
on Jodo Pessoa (mean = 7, SD = 9) and Piracicaba
(mean =8, SD = 9) presented similar OHIP-14 scores
(t=-0.743, df = 342, p > 0.05). However, the elderly
individuals residing in long-term care institutions
in Jodo Pessoa (mean = 34, SD = 3) presented better
GOHALI scores than the institutionalized elderly

Table 1. Distribution of the participants of the study regarding
gender and the use of and need for removable dentures.

Variable n %
Gender

Male 138 40.1

Female 206 59.9
Use of upper dentures

Yes 196 57.6

No 144 42.4
Need for upper dentures

Yes 300 88.2

No 40 11.8
Use of lower dentures

Yes 116 34.1

No 224 65.9
Need for lower dentures

Yes 305 89.7

No 35 10.3

individuals in Piracicaba city (mean = 31, SD = 4;
t =6.725, df = 332.965, p < 0.001).

The adjusted Poisson multivariate regression model
revealed that a greater impact on OHRQoL (higher
OHIP-14 total score) was associated with female sex, a
greater number of healthy teeth, a lower swallowing
threshold, lower self-perceived general health and
lower self-perceived oral health (p < 0.05 - Table 3).
Better self-perceived OHRQoL (greater GOHAI total
score) was associated with a greater number of filled
teeth, a greater swallowing threshold and better
self-perceived oral health (p < 0.05 - Table 4).

Table 2. Descriptive of the quantitative variables included in the study.

Variable Mean
Age (years) 77.73
Time of institutionalization (months) 55.64
Number of healthy teeth 2.65

Number of decayed teeth 1.46

Number of missing teeth 26.37
Number of filled teeth 1.32
Self-perceived overall health (scale: 1 to 5) 3.95
Self-perceived oral health (scale: 1 to 5) 3.81

Swallowing threshold 38.80
OHIP-14 total score 7.58
GOHAI total score 32.44
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Standard deviation Median Quartile 25-75
9.10 77.00 71.00-84.50
63.43 33.00 14.00-80.00
4.64 0.00 0.00-4.00
2.96 0.00 0.00-2.00
7.89 32.00 23.00-32.00
3.12 0.00 0.00-1.00
1.12 4.00 3.00-5.00
1.32 4.00 3.00-5.00
54.16 0.00 0.00-68.50
8.65 5.00 0.00-11.00
3.86 34.00 31.00-35.00
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Table 3. Unadjusted and adjusted models of Poisson multivariate regression to investigate the factors associated with OHRQoL
(measured by OHIP-14 guestionnaire) among institutionalized elderly individuals in the cities of Jodo Pessoa and Piracicaba, Brazil (2019).

Unadjusted model (all variables)

Adjusted model (variables with p < 0.20)

Variable 95%Cl 95%Cl
B p-value PR B p-value PR
Lower Upper Lower Upper

Intercept 0.131 0.976 1.140 0.000 5.670.071 2.618 < 0.001 13.703 3.339  56.230
Gender

Male -0.273 0.036 0.761 0.590 0.982 -0.257 0.038 0.773 0.606 0.986

Female Ref. Ref. Ref. Ref.
Use of upper dentures

Yes 0.019 0.898 1.019 0.760 1.367

No Ref. Ref.
Need for upper dentures

Yes 0.384 0.159 1.468 0.861 2.505

No Ref. Ref.
Use of lower dentures

Yes -0.047 0.787 0.954 0.681 1.338

No Ref. Ref.
Need for lower dentures

Yes -0.549 0.042 0.577 0.340 0.979

No Ref. Ref.
Age -0.009 0.248 0.991 0.977 1.006
Time of institutionalization -0.001 0.457 0.999 0.998 1.001
Number of healthy teeth 0.172 0.203 1.187 0.911 1.547 0.062 0.023 1.064 1.008 1.124
Number of decayed teeth 0.111 0.415 1.118 0.856 1.460
Number of missing teeth 0.136 0.306 1.145 0.883 1.485 0.029 0.193 1.029 0.986 1.075
Number of filled teeth 0.061 0.661 1.062 0.810 1.393
Self-perceived overall health  -0.195 0.000 0.822 0.750 0.902 -0.155 0.001 0.856 0.781 0.939
Self-perceived oral health -0.185 0.000 0.831 0.771 0.896 -0.205 < 0.001 0.815 0.758 0.876
Swallowing threshold -0.002 0.073 0.998 0.995 1.000 -0.003 0.014 0.997 0.994 0.999

B: regression coefficient; PR: prevalence ratio; 95%Cl: 95% confidence interval; Ref.: reference category used in the regression.

Discussion

The results of the present study demonstrate

that better OHRQoL of institutionalized elderly
individuals was associated with clinical parameters
and self-perceived oral health. This is the first study
to use both the OHIP-14 and the GOHALI to evaluate
OHRQoL in Brazilian institutionalized elderly
individuals. Previous studies reported a strong
correlation between the final scores of the OHRQoL
questionnaires but examined different age groups
and populations.??* The statistically significant
inverse correlation observed between OHIP-14 and
GOHAI scores may suggest collinearity between
these instruments. However, despite the strong

inverse correlation (p < 0.001, r2 = -0.671), different
OHRQoL-related factors were associated with the
OHIP-14 and the GOHAL

The use of more than one instrument for assessing
OHRQoL is important because OHRQoL is a complex
entity that requires the evaluation of many composing
factors. Under this perspective, the OHIP-14 questionnaire
assesses the impact of oral health conditions on
QoL, while the GOHAI questionnaire analyzes the
influence of elderly individuals” self-perceived oral
health on OHRQoL. Therefore, these instruments are
complementary and need to be used alongside to offer
a better comprehension of the OHRQoL.

The results of this study present an overview of
the institutionalized elderly individuals” OHRQoL

Braz. Oral Res. 2021;35:e015 5
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Table 4. Unadjusted and adjusted models of Poisson multivariate regression to investigate the factors associated with OHRQol
(measured by the GOHAI questionnaire) among institutionalized elderly individuals in the cities of Jodo Pessoa and Piracicaba,

Brazil (2019).
Not adjusted model (all variables) Adjusted model (variables with p < 0.20)
Variable 95% Cl 95% Cl
B p-value PR B p-value PR
Lower Upper Lower Upper
Intercept < 0.001 26.095 18.662 36.489 3.239 < 0.001 25500 22266 29.204
Gender
Male 0.535 0.991 0.964 1.019
Female Ref.
Use of upper dentures
Yes 0.855 0.997 0.965 1.030
No Ref.
Need for upper dentures
Yes 0.003 0.945 0.910 0.981 -0.027 0.105 0.974 0.943 1.006
No Ref. Ref. Ref.
Use of lower dentures
Yes 0.307 0.983 0.950 1.016
No Ref.
Need for lower dentures
Yes 0.228 1.026 0.984 1.069
No Ref.
Age 0.001 0.275 1.001 0.999 1.002 0.001 0.110 1.001 1.000 1.003
Time of institutionalization 0.000 0.235 1.000 1.000 1.000
Number of healthy teeth -0.003 0.580 0.997 0.986 1.008 -0.003 0.064 0.997 0.993 1.000
Number of decayed teeth 0.004 0.483 1.004 0.993 1.014 0.004 0.054 1.004 1.000 1.007
Number of missing teeth 0.000 0.968 1.000 0.991 1.010
Number of filled teeth 0.007 0.198 1.007 0.997 1.017 0.005 0.021 1.005 1.001 1.010
Self-perceived overall health  0.011 0.095 1.011 0.998 1.025 0.011 0.087 1.011 0.998 1.024
Self-perceived oral health 0.030 0.000 1.031 1.020 1.042 0.031 <0.001 1.031 1.020 1.042
Swallowing threshold 0.000 0.007 1.000 1.000 1.000 0.000 0.014 1.000 1.000 1.000

B: regression coefficient; PR: prevalence ratio; 95%Cl: 95% confidence interval; Ref.: reference category used in the regression.

from a Brazilian northeastern capital and from an
important city of Sao Paulo Countryside. The regional
and socioeconomic differences between those two
cities allow a broader and more diverse analysis of
institutionalized elderly individuals from Brazil.
Therefore, the results from this study present a
greater representativeness of the Brazilian elderly
institutionalized population.

Elderly individuals residing in long-term care
institutions in Jodo Pessoa presented a better OHRQoL
than those living in institutions in Piracicaba, according
to scores on the GOHAIL The GOHAI evaluates self-
perceived oral health and its influence on OHRQoL.
Self-perceived oral health could be influenced by
individuals” education level.”? Institutionalized
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elderly individuals in Piracicaba had more years of
education than those living in Jodo Pessoa (data not
shown). Therefore, it could be hypothesized that due
to the higher educational level, the institutionalized
elderly individuals from Piracicaba were more aware
of the presence of oral problems and thus more
aware of their influence on physical, functional and
psychological aspects.

The present study resembles the profile of Brazilian
elderly individuals in the literature (female, above
75 years).!*?” This prevalence may be explained by
the fact that women face greater life expectancy
and may become widowed earlier and do not have
children, increasing the institutionalization risk.?
We must acknowledge that the institutionalized
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elderly individuals” profile is of individuals in a
situation of social exclusion and absence of family
support.” Therefore, the predominance of women in
the study sample reinforces the social profile of the
institutionalized elderly individuals. Lower OHRQoL
observed in females may be related to a greater worry
with their own health status in comparison to men,
suggesting a greater perceived health problems.*

Similar to observations in the present study,
previous surveys observed that Brazilian
institutionalized elderly individuals present poorer
oral health, characterized by a high prevalence of
tooth loss and denture need.?®® It is important to
point out that the oral health of the institutionalized
population is the result of unequal public oral health
assistance, limited access to oral care and unequal
prevalence distribution of oral health problems
throughout the years.”**%

Although the prevalence of tooth loss is high
and the use of dentures is low, most of the elderly
individuals positively evaluated their oral health
conditions through the numeric scale, becoming a
paradox when comparing their oral health status with
their self-perception. It is important to emphasize
that self-perception takes into consideration the
social determinants of the individuals, as well as the
concepts about health that were built by these elderly
individuals throughout the years.??*2 Although they
exhibit poor oral health, the elderly present other
health concerns that end up taking a priority in their
self-perception and influence on OHRQoL. Despite
presenting poor oral health status and the presence
of pain, elderly individuals positively evaluate their
oral health, accepting these conditions as typical for
advanced age, disconnecting the concept of aging
from the OHRQoL.*

Another intriguing discovery is the greater impact
on oral health associated with the presence of healthy
teeth. This aspect may be related to the presence of
pain, periodontal disease and other health disorders
related to remaining teeth.”” Previous studies show
that elderly individuals tend to associate OHRQoL
with the absence of pain symptoms, suppressing the
damage caused by the absence of teeth.* Furthermore,
the low relevance of oral health and the preservation of
remaining teeth are highlighted, since oral problems

are considered secondary in comparison to other
health issues.?*

The absence of teeth is not associated with an
impact on the nutritional status of institutionalized
elderly individuals.® In addition, differences in the
OHRQoL of institutionalized elderly individuals
were not observed according to the number of
remaining teeth.* Divergent results have been
verified in noninstitutionalized elderly individuals,
in which the impact of tooth loss on nutritional
status and OHRQoL has been found.* These findings
strengthen that oral health has a secondary role in
the OHRQoL of institutionalized elderly individuals.
Nonetheless, the results of this study indicate that
some clinical parameters can influence OHRQoL.
Therefore, reducing the impact of these oral problems
disorders is necessary.

As an example, it was observed that the presence
of filled teeth and greater swallowing threshold was
associated with a better OHRQoL. For that matter,
strategies for reducing or eliminating the need for
dental treatment, as well as improving the chewing
capacity of the institutionalized elderly individuals,
tend to contribute to a better OHRQoL of these elderly
individuals.”” Nevertheless, none of the institutions
visited during the study included dentists in the staff
responsible for the elderly individuals’ oral care. This
reinforces the secondary importance given to oral
health, which is often seen as an entity separated
from overall health.

The present study presented some limitations. The
cross-sectional design does not allow the estimation
of precise cause-effect associations. In addition, the
absence of accurate sociodemographic variables
hinders the diagnosis of the institutionalized elderly
individuals’ reality in Brazil. Memory bias may also
interfere with the results of OHRQoL. This is of
relevance for institutionalized elderly individuals,
who are frequently untied from social, spatial and
temporal reality.

One of the strengths of the study is the heterogeneous
sample, which included individuals from two
different regions of Brazil and displayed distinct
sociodemographic and economic environments.
Therefore, this is not a local investigation but instead
provides more solid evidence of the factors associated

Braz. Oral Res. 2021;35:e015 7
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with the OHRQoL of institutionalized elderly
individuals in Brazil. Longitudinal studies must be
performed to evaluate the latency of the associated
factors and the fluctuation of the OHRQoL over time,
in addition to studies of qualitative approaches that
may enrich the diagnosis of the factors associated
with a better quality of life.

Conclusion

Scores on the OHIP-14 and the GOHAI were
correlated, and both questionnaires were used to assess
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OHRQoL. A worse OHRQoL was associated with worse
self-perceived oral health and a greater swallowing
threshold. These factors must be considered to offer
better life conditions and dignity for this population.
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