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Abstract

Objectives: This study examines whether oral health-related quality of life
(OHRQoL) is associated with malnutrition risk in the elderly. Methods: A cross-
sectional study was designed using a representative sample of Spaniards over 65
years old. Data on sociodemographics and oral health status were gathered by
interview and examination. Oral health-related quality of life was evaluated using the
Geriatric Oral Health Assessment Index (GOHAI), and malnutrition risk using the
Mini Nutritional Assessment (MNA). Results: The final sample included 2,860
elderly, 41.7 percent males and 58.3 percent females, with a mean age of 73.7 �
6.8 years. Mean GOHAI score was 52.1 � 7.2, with 70.7 percent of the sample
needing oral health care according to this index. The mean MNA score was
24.0 � 3.31; 3.5 percent of the elderly were malnourished, 31.5 percent were at risk
of malnutrition, and 65.0 percent were considered adequately nourished. A strong
association was found between mean GOHAI and MNA scores.
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Introduction
Malnutrition in the elderly has an

evident impact on their general
health and quality of life (1). Psy-
chosocial problems associated with
aging, including multiple disease
states and polypharmacy, are among
the primary factors associated with
malnutrition risk (2,3). Other more
specific factors such as mental disor-
ders and oral–facial diseases have
also been proposed as risk factors of
malnutrition, although their role is
controversial and more complex (4).
Some studies report that oral health
has an impact on food choice and on
the intake of key nutrients, causing
various nutritional problems (5-7).
Other studies indicate that edentu-
lous patients with no, or only one,
prosthesis (upper or lower) experi-
ence more difficulty in chewing solid
food, placing them at a greater risk of
malnutrition (4). Inadequate dental
status and folate intake in the elderly
has been reported to be independent
predictors of mortality at 6 years, at
least in women (8).

It is known that the self-rating of
oral health, perceived needs, and the
impact of oral health on quality of
life are not always closely correlated
with clinical dental findings in the
elderly (9). Furthermore, Locker and
Gibson recently showed (10) that
half of the subjects who described
their oral health as only poor or fair
claimed to be satisfied with their oral
health. Therefore, the objective mea-
surements applied in the present
study were complemented by an
oral health-related quality of life
(OHRQoL) instrument that could be
used as a predictor of oral problems
that might lead to malnutrition in the
elderly.

OHRQoL has been studied over
the past 15 years, with the develop-
ment and testing of measures
designed to assess the functional,
social, and psychosocial outcomes of
oral disorders using self-reporting
questionnaires (11). The Geriatric
Oral Health Assessment Index
(GOHAI) has proven to be an excel-
lent tool for detecting oral disorders

(12). On the other hand, the relative
responsiveness of this measure to
detect clinically meaningful change is
not entirely clear (13). The GOHAI
is a 12-item self-reported index, vali-
dated first in the United States in an
elderly Caucasian sample (12), and
subsequently in Hispanic, African-
American (14), Chinese (15), French
(16), and Spanish (17) samples. The
12 items assess three dimensions:
physical functions (eating, speaking,
and swallowing), psychosocial func-
tions (worry or concern about oral
health, dissatisfaction with appear-
ance, self-consciousness about oral
health, avoidance of social contacts
because of oral problems), and pain
or discomfort (use of medication to
relieve pain, oral discomfort). The
GOHAI pays special attention to
problems related to food ingestion,
which are addressed by one item in
all four dimensions of the index:
“trouble biting or chewing food”
(functional limitation), “discomfort
when eating” (pain and discomfort),
“uncomfortable eating in front of
people” (psychological impacts), and
“limit kinds or amounts of food”
(behavioral impacts) (15).

The Mini Nutritional Assessment
(MNA), a clinical assessment tool for
grading nutritional status and evalu-
ating malnutrition risk in elderly
patients that does not require a dieti-
cian or nutritionist for its application,
has been used. MNA is a well-
validated technique with high sensi-
tivity, specificity, and reliability. It has
been cross validated in a multicenter
study and is based on anthropometric
measurements, a global assessment of
general health status, a dietary ques-
tionnaire, and a subjective assessment
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of health and nutrition. It can also
provide very useful information for
the management of patients by
indicating the factors that contribute
to their altered nutritional status.
Improvements in MNA scores have
been observed after resulting inter-
ventions (18).

Detailed analysis of data on the
four dimensions of the GOHAI and
their association with the MNA
results (19) improves our under-
standing of the complex relationship
between oral health and malnutri-
tion. The objective of this study was
to investigate whether OHRQoL is
associated with malnutrition risk in
the elderly.

Methods
Study Design and Population

Study. This cross-sectional study,
part of the latest Spanish National
Oral Health Survey of elderly people
(20), was performed between July
and December 1999. Study partici-
pants were over 64 years of age; 90
percent were randomly selected from
among noninstitutionalized patients
at primary care centers. Ten percent
were randomly selected from among
residents of geriatric care homes.
Individuals with a presence of severe
neurodegenerative disease were
excluded.

Data Collection. Oral examina-
tions and interviews were carried out
by 16 previously calibrated dentists,
with a mean Kappa index of 0.8 for
caries detection. Data were gathered
on sociodemographics, GOHAI, and
MNA. Data were also collected on
oral health status (according to the
World Health Organization protocol)
(21), e.g., edentulism, number of
teeth present, presence of caries,
number of filled and absent teeth,
need for extraction, and finally, sali-
vary disorders (presence of dry
mouth, difficulty in swallowing food,
and need to drink liquids to be able
to swallow food).

For the GOHAI, participants were
asked if they had always, often, some-
times, seldom, or never experienced
problems related to physical func-
tions, psychosocial functions, and
pain or discomfort in the previous 3

months. Responses were scored on a
scale ranging from 1 to 5. Because the
scale score is the sum of these values,
a low value indicates an oral health
problem. An overall GOHAI score
ranging from 12 to 60 was calculated
for each person, with a higher score
indicating better oral health. Individu-
als with a GOHAI score of 12 to 57
were identified as “needing dental
care,” and those with a score of more
than 57 were identified as “not
needing dental care” (12,17).

The MNA score (maximum
score = 30 points) distinguishes
between three categories of elderly
patients: those with adequate nutri-
tion (score �24), those at risk of
malnutrition (score of 17 to 23.5), and
those who are actually malnourished
(score <17). Higher scores indicate a
more satisfactory state of nutrition.

Associations between GOHAI and
MNA and the capacity of GOHAI to
predict malnutrition were explored.
The significance of the difference
between two or more means was
assessed by using the Student’s t-test
or analysis of variance. The strength
of association between two categori-
cal variables was evaluated with the
Pearson c2 test of independence. The
significance level was set at P < 0.05.
A multiple linear regression model
was constructed, with the total
MNA score (continuous variable) as
the dependent variable. Variables
entered in the model were age,
gender, institutionalization (yes/no),
dental status (dentate/edentulous),
and GOHAI score (as continuous
variable). Statistical analyses were
performed by using SPSS Windows
v.12.0 (SPSS Inc., Chicago, IL).

Results
The final sample included 2,860

elderly, 41.7 percent men and 58.3
percent women, with a mean age of
73.6 [standard deviation (SD) = 6.8]
years; 88.5 percent of participants
lived at home, 11.5 percent were insti-
tutionalized, and 30.1 percent were
edentulous. Among the noninstitu-
tionalized, 19.2 percent lived alone.
The mean number of teeth was 10.5
(SD = 9.7) for the overall series and
14.7 (SD = 8.3) for the dentate group.

The mean DMFT index value was 20.2
(SD = 10.5) for the overall series and
17.2 (SD = 8.8) for the dentate group.
In the overall series, 24.1 percent had
dry mouth while eating and 17.7
percent had to drink liquids with their
food. Table 1 lists the demographic
variables, percentage distribution of
edentulous, the mean number of
teeth, and the DMFT index in both
dentate and edentulous older adults,
showing differences as a function of
age, institutionalization, and difficulty
in swallowing.

The mean GOHAI score was
52.1 ± 7.2; 53.3 ± 6.4 for men and
51.2 ± 7.6 for women. The mean
score was 52.1 ± 7.1 in noninstitution-
alized versus 51.8 ± 7.7 in institution-
alized participants, a nonsignificant
difference. A maximum score of 60,
indicating no impact from oral con-
dition, was obtained by only 18.1
percent of the study population, and
2,022 (70.7 percent) were in need of
dental care (GOHAI �57). Table 2
shows the differences between
dentate and edentulous persons for
the percentage who answered affir-
matively (always, often, sometimes,
or seldom) for each GOHAI item.
Compared with dentate older adults,
edentulous adults experienced more
problems chewing, swallowing, and
eating in front of other people, and
they more frequently restricted the
amount and type of their food intake.
Likewise, results in Table 2 show that
dentate participants more frequently
used medication to relieve pain,
experienced more discomfort with
teeth and gums, and were less happy
with their appearance and more
worried about their teeth in compari-
son with edentulous participants.
Nevertheless, no significant differ-
ences in total GOHAI score were
found between the dentate (52.04)
and edentulous groups (52.28).

Table 3 shows the distribution
of MNA scores in relation to age,
gender, institutionalization, and
dentate status. The mean MNA score
of the study sample was 24.0 ± 3.31;
3.5 percent were malnourished, 31.5
percent were at risk of malnutrition,
and 65.0 percent were adequately
nourished. Older age, being female,
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institutionalization, and edentulism
were associated with malnutrition risk
(P < 0.01).

A strong association was found
between mean GOHAI (total GOHAI)

and MNA scores, considered both as
continuous and categorical variables
(Table 4). When this association was
adjusted for age, gender, dentate
status, and institutionalization, the

association remained statistically sig-
nificant, with the exception of dentate
status (Table 5). The GOHAI score
was higher (better perception of oral
health) among those at least risk of

Table 1
Description of the Sample and Their Oral Health Status

Variables
Whole sample (n = 2,860) Dentate (n = 2,000) Edentulous (n = 860)

P-value‡n (%) n (%) n (%)

Gender 0.11
Male 1,192 (41.7) 853 (42.7) 339 (39.4)
Female 1,668 (58.39) 1,147 (57.4) 521 (60.6)

Age (years) 73.6 ± 6.85* 72.6 ± 6.39* 76.0 ± 7.30* <0.05
65-70 1,111 (38.8) 221 (25.7) 890 (44.5)
71-75 703 (24.6) 206 (24.0) 497 (24.9)
76-80 548 (19.2) 197 (22.9) 351 (17.6)
>80 498 (17.4) 236 (27.4) 262 (13.1)

Institutionalization <0.05
Noninstitutionalized 2,530 (88.5) 1,808 (90.4) 722 (84.0)
Institutionalized 330 (11.5) 192 (9.6) 138 (16.0)

Dental status†
Teeth present 10.5 ± 9.72* 14.7 ± 8.37* –
Caries 1.4 ± 2.66* –
Filled teeth 0.2 ± 0.53* –
Need for extraction 2.9 ± 2.90* –

Salivary problems
Dry mouth when eating 691 (24.2) 468 (23.4) 223 (25.9) 0.16
Difficulty in swallowing 349 (12.2) 220 (11.0) 129 (15.0) <0.05
Need to drink while eating 506 (17.7) 342 (17.1) 164 (19.1) 0.22

* Mean ± standard deviation.
† Per person.
‡ Comparison, dentate versus edentulous.

Table 2
Percentage of Dentate and Edentulous Elderly Who Responded Always, Often, Sometimes, or Seldom

(i.e., Not “Never”) to Each One of the Geriatric Oral Health Assessment Index Items

Total (n = 2,860) Dentate (n = 2,000) Edentulous (n = 860) Comparison
P-valuen (%) n (%) n (%)

Functional limitation
Difficulties biting/chewing food (Q 2)* 1,446 (50.6)† 956 (47.8) 490 (57.0) <0.001
Uncomfortable to swallow (Q 3) 790 (27.6) 502 (25.1) 288 (33.5) <0.001
Prevented from speaking (Q 4) 762 (26.6) 487 (24.4) 275 (32.0) <0.001

Pain and discomfort
Discomfort when eating (Q 5) 1,237 (43.3) 847 (42.4) 390 (45.3) n.s.
Use medication to relieve pain (Q 11) 1,351 (47.2) 980 (49.0) 371 (43.1) <0.001
Teeth, gums sensitive to heat/cold (Q 12) 915 (32.0) 789 (39.5) 126 (14.7) <0.001

Psychological impacts
Unhappy with appearance (Q 7) 1,179 (41.2) 856 (42.8) 323 (37.6) <0.01
Worried or concerned (Q 8) 1,399 (48.9) 1,021 (51.1) 378 (44.0) <0.001
Nervous or self-conscious (Q 9) 1,072 (37.5) 748 (37.4) 324 (37.7) n.s.
Uncomfortable eating in front of people (Q 10) 934 (32.7) 614 (30.7) 320 (37.2) <0.001

Behavioral impacts
Limit on kinds or amounts of food (Q 1) 1,170 (40.9) 794 (39.7) 376 (43.7) <0.05
Limit on contacts with others (Q 6) 660 (23.1) 433 (21.7) 227 (26.4) <0.001

* Question number.
† Each individual could respond affirmatively to more than one item.
n.s., nonsignificant.
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malnutrition. When the GOHAI was
considered as a categorical variable
(need/no need for oral care), it again
showed a clear and significant asso-
ciation with MNA results.

This strong association (P < 0.001)
persisted when the GOHAI-
mastication score (recoded variable
from the five items directly related to
chewing) was compared with MNA,
even after adjustment for age,
gender, dentate status, and institu-
tionalization, again with the excep-
tion of the dentate status variable.

Table 3
Distribution of MNA Results

Risk of malnutrition (%) Mean MNA score
Mean ± standard

deviationMalnourished Risk of malnutrition Adequate

Age (years)
65-70 1.6 27.5 70.9 24.5 ± 2.96
71-75 2.3 29.7 68.0 24.2 ± 3.02
76-80 4.6 35.2 60.2 23.6 ± 3.25
>80 7.9 39.0 53.1 22.8 ± 4.12

Association P < 0.001* P < 0.001†
Sex

Male 2.0 26.6 71.4 24.5 ± 3.07
Female 4.5 35.1 60.4 23.6 ± 3.42

Association P < 0.001* P < 0.001†
Institutionalization

Noninstitutionalized 3.1 30.1 66.8 24.1 ± 3.17
Institutionalized 6.1 42.7 51.2 22.8 ± 4.03

Association P < 0.001* P < 0.001†
Dentate 3.0 30.5 61.3 24.2 ± 3.20
Edentulous 4.7 34.1 66.6 23.7 ± 3.42
Association P < 0.01* P < 0.001†

* Chi-square test.
† Analysis of variance, t-test.
MNA, Mini Nutritional Assessment.

Table 4
Association of MNA with Recoded GOHAI

Total MNA Malnourished Risk of malnutrition Adequate
Mean ± standard deviation n (%) n (%) n (%)

GOHAI 24.01 (3.3)
Total GOHAI r = 0.245, P < 0.001†
GOHAI-mastication* r = 0.264, P < 0.001†
Need oral care (GOHAI �57) 23.7 ± 3.4 84 (84.8) 685 (75.9) 1,253 (67.4)
Do not need oral care (GOHAI >57) 24.6 ± 2.9 15 (15.2) 217 (24.1) 606 (32.6)

P < 0.001‡ P < 0.001¶

* Five items directly related to mastication have been recoded as a single variable: “GOHAI-mastication.”
† Pearson’s correlation coefficient.
‡ Analysis of variance test.
¶ Chi-square test.
GOHAI, Geriatric Oral Health Assessment Index; MNA, Mini Nutritional Assessment.

Table 5
Multiple Logistic Regression Analysis for the Association between

GOHAI and MNA

Variable b 95% confidence interval P-value

Age 0.031 1.01-1.04 P < 0.001
Male 0.346 1.19-1.66 P < 0.001
Dentate -0.110 0.75-1.06 0.224
Institutionalization 0.402 1.16-1.92 P < 0.05
GOHAI -0.053 0.93-0.95 P < 0.001

Dependent variable: MNA.
GOHAI, Geriatric Oral Health Assessment Index; MNA, Mini Nutritional Assessment.
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In the multiple linear regression
model with global MNA score as the
dependent variable, the model only
explained 6 percent of the variability
of MNA (r2 = 0.07) (Table 5).

Discussion
In this study of an elderly popu-

lation, OHRQoL rating was associ-
ated with the risk of malnutrition
after adjusting for age, sex, and insti-
tutionalization status, regardless of
their dentate status. Thus, the elderly
with a poor perception of their oral
health state also had a lower MNA
score. In fact, more than 80 percent
of the individuals classified by MNA
results as malnourished required
dental care according to their
GOHAI score. Despite the clear evi-
dence in the literature of a relation-
ship between oral health status and
food intake (4-8,22-24), almost all
studies to date used only objective
clinical variables, e.g., number of
teeth, tooth distribution, number
of occluding natural pairs of teeth,
tooth condition (7), or duration and
number of chewing strokes before
swallowing (4). Perception of oral
health status does not always coin-
cide with objective clinical data in
the elderly, and it is also useful to
assess oral health in terms of func-
tion. Therefore, OHRQoL tools for
the elderly that take account of the
functional, social, and psychological
repercussions of their oral health are
valuable. Only Daly et al. (25) have
evaluated the OHRQoL as part of an
analysis of oral health status and
malnutrition risk. Their study, using
the Oral Health Impact Profile and
MNA in a small sample of elderly,
found no association between these
two variables.

Associations were also observed
between GOHAI and the MNA-
evaluated malnutrition risk. In the
regression analysis, in which the
possible confounding factors were
controlled for, MNA results were sig-
nificantly associated with GOHAI
score, age, sex, and institutionaliza-
tion, but not with dental status. Other
authors describe the number of teeth
as a variable associated with malnu-
trition (8), and the absence of this

relationship probably results from
the fact that only 8 percent of these
elderly people who needed a com-
plete prosthesis did not have one,
suggesting that prosthetic rehabilita-
tion may have played an important
role in the prevention of malnutrition
risk among the remaining older
adults.

A high prevalence of the differ-
ent mastication-related problems
was detected (limits on types or
amounts of food, difficulties with
biting or chewing food, discomfort
when swallowing or eating, and
feeling uncomfortable eating in
front of people), which is support-
ive of reports by other authors (4).
Data previously published by our
group showed that a large propor-
tion of the studied sample were
malnourished or at risk of malnutri-
tion (26). However, not all of the
malnutrition risk conditions ob-
served would imply the presence of
real malnutrition, despite the high
sensitivity of MNA for detecting
malnourishment (27). More bio-
chemical and hematological data
would be required to confirm this
diagnosis. Few studies have investi-
gated in depth the consequences of
oral problem-induced limitations for
the type or amount of food intake
(7,28,29). Sheiham et al. (7) re-
ported that a restriction in foods
because of mastication difficulties
only very occasionally produced a
deficit in key nutrients (except
vitamin C) detectable by biochemi-
cal analysis that could cause a clini-
cal nutritional disease. Hence, these
results should always be interpreted
in terms of malnutrition risk rather
than actual malnutrition.

Besides the large number of
reported mastication-related prob-
lems in this elderly population, the
present results show the strong asso-
ciation of an OHRQoL measure with
malnutrition in individuals with oral
health concerns, although the actual
diagnosis of malnutrition requires a
more complex study of the patient.
This finding is of interest because
application of the MNA requires
special training and specific instru-
ments. However, the relative respon-

siveness of GOHAI to changes in the
malnutrition status of a population
remains unclear, and longitudinal
studies are required to address this
issue.

Despite including a large and
representative sample of Spanish
elderly, this study cannot yield con-
clusive data on causality because of
its cross-sectional design. Moreover,
the study series had a low proportion
of individuals with malnutrition a
priori, which was a study limitation
for identifying risk prediction factors
such as the OHRQoL. Otherwise, the
apparently limited value of the multi-
variate analysis, explaining only
6 percent of the variability of MNA,
suggests the complex nature of these
conditions. Many other factors, un-
studied in this research, contribute to
the relationship between OHRQoL
and malnutrition.

In conclusion, OHRQoL assess-
ment is associated with MNA-
estimated malnutrition risk. These
tools, designed to detect the out-
comes of oral–facial disorders in
general, may also serve to identify
individuals at risk of malnutrition
caused by oral problems. A combi-
nation of poor oral health status and
unfavorable results for chewing-
related OHRQoL items should alert
dental professionals to the possibility
of nutritional problems, especially in
a population as vulnerable as the
elderly.
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