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The purpose of the current study was to assess the oral health related quality of life (OHRQoL), general
health related quality of life (HRQoL), clinical oral and denture status, as well as their interrelation, within a
hospitalized general population. The Romanian versions of the Oral Health Impact Profile-49 (OHIP-49Ro),
SF-36 questionnaires, together with an additional set of oral health assessment questions, were administered
under the interview format to 170 patients, hospitalized in the Second Medical Clinic of Internal Medicine,
Cluj-Napoca, Romania. The patients also underwent clinical examination, based on which the DMFT was
calculated. Denture status, was as well, registered, together with the denture material. Each patient provided
informed consent, prior to any examination. Questionnaire scores were calculated and used for the univariate
descriptive statistics, reflecting oral health, OHRQoL and HRQoL sample tendencies. Successively, multiple
regression analysis was applied, with the purpose of investigating the relationship between: the clinical oral
health status, OHRQoL and HRQoL. In the first model, OHRQoL, while in the second model the dependent
variable was represented by the HRQoL, each having a set of established predictors. Additionally, for denture
wearing patients, OHRQoL variations in respect to the denture material were assessed, using one-way
ANOVA. The mean OHIP-49Ro overall score was 31.90. The mean SF-36 subscales score was 60.66. The
mean DMFT score was 18.47. For both regression analyses, all the regression models were significant. For
the first model, the predictors accounted for 48.5% of variance in OHRQoL. For the second model, the highest
percent of variance, explained by the predictors, was registered for the Mental Health subscale (22.8%).
DMFT, as a clinical measure, was a statistically significant predictor rather for the perception in general
health. However, OHRQoL was a good predictor for HRQoL, as an integrated part of it. Moreover, the one-
way ANOVA indicated statistically significant differences in OHRQoL perception, in respect to the denture
material F(2, 82) = 3.253, p = 0.044. The current study indicated complex relations between the patients’
clinical status, the OHRQoL and HRQoL. The clinical determinants presented direct impact on both OHRQoL
and HRQoL. More balanced HRQoL scores suggested that patients focused more on the perception of
general health outcomes.
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Concepts as Health, Quality of Life and Health Related
Quality of Life, have gained, in the last decades, a great
importance in regard to the assessment of treatment
outcomes and expectations, as well as patients’ self-
perception [1]. According to the definition given by the
World Health Organization, Health is a state of complete
physical, mental, and social well-being and not merely the
absence of disease or infirmity [2]. Related to Health, the
construct of Quality of Life (QoL) embodies various
definitions, due to its ambiguous character [3, 4]. QoL can
be defined as concept composed out of both objective (or
society-related) and subjective (individual-related)
components [5, 6]. Within the concept, influential factors,
such as global content with life, income, working place,
education, self-perception, overall happiness or emotional
welfare, are included [6]. Other definitions refer to
theoretical structures such as one’s own physical health,
social and psychological wellbeing, proper functioning and
personal beliefs. The degree of adaptation, self-control, self-
esteem, positive or negative visions about life, life
expectancy or social standards also contribute in defining
QoL [7, 8].

Health Related Quality of Life (HRQoL) presents the
same character of multidimensionality, as the QoL,
targeting multiple aspects of an individual’s daily living:
psychological, emotional, physical or social [9, 10]. It can
be defined as a relation between complete health, self-
perception of actual or potential health, and disability. QoL
is usually seen as a broader term; HRQoL targets only the
branches of QoL, which are influenced by health (clinical
and behavioral influences) [8].

The term Oral Health Related Quality of Life (OHRQoL)
can be considered a subdivision of HRQoL[11], and it is
meant to explain the way in which oral conditions
determine the daily life of a patient. This concept is as well
multidimensional [12], encompassing one’s subjective
perceptions in respect to the own oral health, proper
functioning, emotional welfare, treatment outcome
predictions and content, survival, proper functioning,
absence of pain, together with the sense of self.  OHRQoL
has broad utilizations in survey-design studies, as well as
in clinical research. OHRQoL has been appointed by the
World Health Organization (WHO) as a valuable division
of the Global Oral Health Program (2003) [13,14]. Both the
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HRQoL and OHRQoL are measurable through specific self-
report questionnaires [4]. In respect to HRQoL, one of the
most widely used instruments, is represented by the
Medical Outcome Study Short Form 36-item (SF-36) [15,
16]; SF-36 has been applied with the purpose to identify
impacts of various general conditions upon the HRQoL [17-
19]. OHRQoL is, as well, measured through questionnaires
[12]. The measurement of both HRQoL and OHRQoL has
become an indispensable component of health and oral
health surveys or clinical studies, rendering a precise
evaluation of the therapeutic outcomes [20]. Multiple
questionnaires were developed, for the operationalization
of the OHRQoL construct [21], the most widely used being
the Oral Health Impact Profile [22], both in its long [23]
and short form[24].

The relation between the HRQoL and OHRQoL has been
investigated in various studies, targeting both general
condition patients, as well as patients with oral pathology,
using different protocols and questionnaires. General
conditions related to oral health, accordingly to the
literature, include: rheumatoid arthritis [25, 26], multiple
sclerosis [27, 28], stroke [29], coronary heart disease [30]
or hepatitis C [31, 32]. Additional findings suggest that
hospitalized patients might: lack awareness regarding their
own oral health [26[, suffer from social handicapping [26],
have reduced oral and dental self-care possibilities or lack
proper oral hygiene ]33].

OHRQoL has been, as well, related to the nature of the
dental treatment [34], including the type of the used
restorative material [35]. The fabrication of both fixed and
removable dentures implies the usage of various materials.
In respect to the fixed dentures, single-tooth crowns or
partially fixed dentures currently benefit from the properties
of dental ceramics, in both their porcelain fused to metal
and, more often, full ceramic version [36, 37]. Full ceramic
systems are constantly evolving, with the purpose of
providing enhanced combined strength and optical
properties, in either heat-pressed [38] or milled forms [39].
The degree in which a ceramic material can influence
one’s self-perception in respect to the quality of life, is,
though debatable within the literature [40]. Materials used
in the construction of removable partial dentures present,
as well, advantages and disadvantages, regarding
mechanical properties [41] or the interface with oral
tissues [42]. Moreover, the impact of removable dentures
upon the patients’ OHRQoL has been researched [43],
showing that the denture material type and quality can
influence the OHRQoL [44].

The aim of the current study is to assess the OHRQoL as
an integrated part of the HRQoL, the clinical status and
prosthodontics status in an internal medicine hospitalized
patient population. More specifically, the research
objectives are:

 (i) to assess the HRQoL of a hospitalized Romanian
patient population;

(ii) to evaluate the oral health status and to assess the
OHRQoL of the same population;

(iii) to evaluate the denture status and degree of content
regarding the dentures, in the same population;

(iv) to observe the relation between oro-dental clinical
parameters, OHRQoL and HRQoL;

(v) to observe the relation between the denture material
type and the OHRQoL.

The following hypotheses were formulated:
a. Patients with lower oral health status parameters will

report a significantly lower OHRQoL;
b. OHRQoL can significantly be predicted by clinical

parameters and basic oral health self-perception;

c. HRQoL can significantly be predicted by OHRQoL;
d. The denture status and the denture materials have

significant influence upon the patients’ OHRQoL.

Experimental part
Materials and method
Instruments
Self-reported measures

1) The Oral Health Impact Profile-49: the Oral Health
Impact Profile-49 (OHIP-49) is a complex questionnaire,
used in the assessment of patients OHRQoL. Based on the
Locker’s Model of Oral Health [45], OHIP-49 presents
established good psychometric properties, and is wide-
scale used. OHIP exists in various forms, developed from
the original version, according to specific patient needs: a
short form (OHIP-14) [24], a version for temporo-
mandibular pathology assessment [46] or a pediatric
version [47]. The long form, as well as the short form has
been favorably applied in clinical studies, assessing specific
psychological, social or functional effects of different oro-
dental conditions. OHIP-49 has been translated and
validated for distinct languages and cultures [48-50].

OHIP-49’s original version includes 49 items, organized
in seven subscales (conceptual dimensions): functional
limitation, physical pain, psychological discomfort, physical
disability, psychological disability, social disability and
handicap [51]. The interviewed subjects are asked to report
how often a specific impact has been experienced during
the last 12 months. Answers are structured on a five-point
Likert-scale, with numeral encryption: never (0), hardly
ever (1), occasionally (2), fairly often (3) and very often
(4). Furthermore, a Don’t know judgment option has been
incorporated. Blank entries, together with Don’t know
marked responses, are encoded as missing values.

In agreement with the directions of Slade, the
questionnaire is discarded, if nine or more responses are
left uncompleted or evaluated with the Don’t know
answering option. Within the present study, there was no
discarded questionnaire, in respect to this rule. Missing
answers (<1%) were imputed using item mean
imputation. Scores were calculated through summing up
the item scores, respecting the interval 0-4, for each
respondent, within each subscale. Overall OHIP-49Ro
scores were likewise calculated. Regarding the study
sample, the mean values were computed for each of the
seven subscales. Higher scores indicate the perception of
a poorer OHRQoL. Item weights were not applied, because
their usage is arguable, within the literature [48, 52]. The
validated Romanian version of OHIP-49 (OHIP-49Ro) was
applied in the current study [53].

2) Medical Outcomes Study 36-Item Short Form Survey
(RAND 36-Item Health Survey), most often abbreviated as
MOS SF-36, is a HRQoL and general health assessment
questionnaire. Developed by Ware and Sherbourne (1992)
[15], the index was derived from more extended
instruments, applied on patients involved within the
Medical Outcomes Study (MOS), a complex evaluating
study of both the disease effects on the patient’s quality of
life and the practitioner treatment methods, in distinct
medical care environments. SF-36’s structure comprises
36 questions, organized in eight general health concepts:
physical functioning, bodily pain, role limitations due to
physical health problems, role limitations due to personal
or emotional problems, general mental health, social
functioning, energy/fatigue, and general health perceptions.
Additionally, a single item, indicating the self-perceived
health-transformation, has been included (incorporated)
[15, 16]. Scores for SF-36 were computed accordingly to
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the user’s manual, individually for each subscale, by
calculating the raw subscale scores and transforming each
of them to a scale, ranging from 0 to 100 [16]. Higher SF-
36 scores indicated, thus, the perception of an improved
HRQoL.

3) A set of 9 questions, addressing the following issues:
perceived global oral health, denture selef-assessment,
perceived oral discomfort and perceived parafunctions:

A perceived global oral health evaluation question: How
would you rate the health status of your mouth? (Answering
options: excellent, very good, good, decent, bad).

Denture self-assessment questions: 1. Do you have in
your mouth: natural teeth, a removable denture of a
complete denture? (YES/NO answers for each); 2. Are your
dentures in a good state?

Perceived oral discomfort assessment questions: 1.
Have you felt burn symptoms in your mouth?; 2. Have you
felt pain or specific sounds in your temporomandibular
joint?; 3. Have you encountered difficulties/pain when
opening the mouth? (YES/NO answers answer for all three
questions).

Parafunctional behavior assessment questions: 1. Do
you have the habit of grinding your teeth? 2. Do you usually
bite your nails?; 3. Do you usually introduce your tongue,
lips, cheeks or other objects between your teeth? (YES/NO
answers answer for all three questions).

Objective oral health evaluation measures
The DMFT (Decayed, Missing, Filling-Teeth) index,

described by Klein  [54], has been applied, as an objective
rating of the sample’s oral health status. DMFT is described
by the WHO as a diagnostic index for decayed, missing
and filled teeth or teeth surfaces.  The DMFT scores range
from 0 to 32 and are subject to normative data [55]. DMFT
has been applied using the WHO administering procedures
[55]. Additionally, for the denture wearing patients, the
quality of the dentures, as well as the manufacturing
material were clinically assessed, through inspection and
probing; the investigated parameters referred to the
presence of coloration, dental morphology, contact points
and material degree of wear. The material impact on the
soft parts was as well evaluated, by investigating the
presence of denture material-related mucosal lesions.

Participants
The sample represented a convenience sample and

included 170 patients, hospitalized in the Second Medical
Clinic of Internal Medicine, Cluj-Napoca, Romania. The
sample was defined by the subsequent characteristics:
gender: 60% F, 40% M; age: 18-89 years, education level
varying from middle school to college (Table 1).

Method
The current study was devised as a cross-sectional

survey. The Ethics Committee of the Iuliu Haþieganu
University of Medicine and Pharmacy, Cluj-Napoca granted
the agreement for the study. A form, presenting the
objectives of the study, as well as the patients’ rights, was
read to each subject. Each responding subject supplied an
informed consent.

The three above presented questionnaires were applied
within one session. The interview layout was chosen, in
order to minimize the rate of unanswered items (51). Each
item and response option was read loudly for every patient,
by four formerly calibrated interviewers, which also
recorded the answering ratings of the subjects. The DMFT
index was, as well, applied for each patient. The
hospitalized patients were examined at the bedside, using

an examination tray containing sterile oral mirror, dental
explorer and tweezers. Examinations were executed under
aseptic conditions. Subjects were individually evaluated,
in their own patient room, during a single interview session.
The mean time span for one interview and examination
session was 15 minutes, with a variation of 5 minutes.

Data analysis
Univariate descriptive statistics (mean, standard

deviation and standard error) was used in order to evaluate
the sample’s characteristics regarding oral health,
OHRQoL and HRQoL scores. Successively, multiple
regression analysis was applied, with the purpose of
investigating the relationship between: i) the oral health
status, basic oral health perception and OHRQoL; and, ii)
clinical and self-reported measures of OHRQoL on HRQoL.
Multiple regression models are used in literature in order to
investigate complex relationships between a set of
predictor variables and dependent variables [33, 56].

Thus, for the first model, OHRQoL was chosen as
dependent variable (and was represented by the OHIP-
49Ro subscale and overall scores), having as predictors a
basic oral health self perception measure (represented by
the scored of the perceived global oral health evaluation
question, denture self-assessment questions, perceived
oral discomfort assessment questions and parafunctional
behavior assessment questions) and the assessed clinical
dental status of the subjects (represented by the DMFT
scores).

For the second model, the dependent variable was
represented by the HRQoL (represented by the SF-36
subscale scores), having as predictors a basic oral health
self-perception measure (composed by the same scores
as in the first model), the assessed clinical dental status of
the subjects (DMFT scores) and the OHRQoL measure
(represented by the overall and subscale OHIP-49Ro
scores).

The models are described in detail in the discussion
section, together with their significance.

Additionally, the following inferential statistical
procedures were applied, in order to investigate the
relationship between denture type, denture material and
the perception of OHRQoL:

- the t-test, with the purpose of investigating differences
in the OHIP-49Ro subscale/overall scores and oral health
perception scores, between patients presenting fixed or
removable dentures and those presenting none;

- the chi-squared test, in order to assess the differences
between patients presenting fixed or removable dentures
and those presenting none, in respect to the burn
symptoms, teeth grinding, nails biting and object
interposing assessment questions;

- two-way analysis of variance (ANOVA), in order to
investigate whether there is an interaction effect between
the presence of dentures and gender on oral health self-
perception; the presence or absence of dentures and
gender were selected as independent variables, while oral
health self-perception as dependent variable, expressed
through the OHIP-49Ro subscale/overall scores and the
oral health self-assessment question scores;

- one-way ANOVA, with the purpose of evaluating
possible OHRQoL differences between patients presenting
partially fixed dentures manufactured from different
materials.

These statistical procedures were employed in order to
highlight the impact of an artificial material, within the oral
cavity, as perceived by the patients, together with the
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patients’ degree of satisfaction in respect to a specific
denture material.

The study also investigated correlations between the
OHIP-49Ro scores, the SF-36 scores, the DMFT scores and
age and education.

All statistical analyses were performed using the IBM
SPSS version 23 software (57). Results were considered
significant at a critical threshold, á=0.05.

Results and discussions
Descriptive statistics

The distribution of the sample, in respect to gender, age
and education, can be assessed in Table 1.

Regarding the dental characteristics of the sample,
11.2% of the patients presented a bimaxillary complete
edentulous state (Table 2).

Out of the dentate patients (88.8%), the highest percent
(41.2%) presented between 16 and 24 teeth, only 5.89%
presenting more than 24 teeth. 72.4% of the patients were
able to self-approximate the number of the own present
teeth.

The mean DMFT score for the sample was 18.47. The
highest DMFT scores were obtained for the bimaxillary
complete edentulous patients (DMFT = 32, for 11.17% of
the sample); 53.52% of the sample presented DMFT values
over 16; patients between 18-34 years (18.23%) presented

an average DMFT score of 11.12, patients between 35-44
years (6.47%) presented an average DMFT score of 15.36,
patients between 45-65 years (51.76%) presented an
average DMFT score of 18.17, while patients above 65
years (23.52%) had an average DMFT of 25.67.

The frequency of fixed or removable denture wearing,
together with the distribution of the fixed partial denture
material, can be assessed in Table 2. Respond frequencies
for the self-reported oral health assessment questions can
be found in Table 3. The highest percent of subjects (32.9%)
rated their own oral health as good. 88% of the denture
wearers were not satisfied by the quality of their dentures.
The percent of subjects, which reported no oral discomfort
or parafunctions, prevailed, for each of the six questions
(Table 3).

Mean scores for the computed oral health self-perception
question groups can be assessed in table 4.

The OHIP-49Ro mean subscale scores and the OHIP-
49 Ro overall sample score are presented in table 5.

The SF-36 subscale scores are presented in table 6.

Multiple linear regression analysis
Multiple linear regression analysis was used in order to

investigate if the OHRQoL (represented by the OHIP-49Ro
overall scores, as well as the OHIP-49Ro subscale scores)
is predicted by the DMFT scores, denture status and oral

Table 1
DEMOGRAPHIC CHARACTERISTICS OF

THE SAMPLE (n=170)

Table 2
DENTAL CHARACTERISTICS AND

PROSTHODONTIC STATUS OF
THE SAMPLE (N=170)
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health self-perception questions. F, R square and
significance of the analysis are presented in table 7.

Standardized (β), unstandardized (B) coefficients and
their significance (significance level p<0.05) are presented
in table 8.

Multiple linear regression analysis was, as well,
employed, in order to investigate if the HRQoL (represented
by the SF-36 subscale scores) is predicted by the DMFT
scores, denture status self-perception questions, oral health
self-perception questions and the overall OHIP-49Ro
scores. F, R square and significance of the analysis are
presented in table 9.

Standardized (β), unstandardized (B) coefficients and
their significance (significance level p<0.05) are presented
in table 10.

Inferential statistics
The t-test did not indicate any statistically significant

differences in respect to the OHIP-49Ro subscale/total
scores, between denture wearing and denture non-
wearing patients (p > 0.05);

The chi-square test did not indicate any statistically
significant differences between denture wearing and
denture non-wearing patients, in respect to the burn

Table 3
SELF-REPORTED ORAL HEALTH ASSESSMENT

QUESTIONS (N=170)

Table 4
 SELF-PERCEPTION QUESTION CATEGORIES SCORES (N=170)

Table 5
OHIP-49RO SUBSCALE SCORES AND OVERALL SCORE (n=170)

Table 6
SF-36 SUBSCALE SCORES AND HEALTH-TRANSFORMATION SCORE

(n=170)

Table 7
 MULTIPLE LINEAR REGRESSION ANALYSIS FOR THE

FIRST TESTED MODEL
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symptoms, teeth grinding, nails biting and object
interposing assessment questions.

The two-way ANOVA was conducted in order to
examine the effect of the denture presence and gender on
oral health self-perception. The two-way ANOVA indicated
statistically significant differences between the denture
wearing patients and the denture non wearing ones, for
the handicap subscale scores, F(1, 166) = 4.034, p = 0.046.
For the other subscales, and the overall OHIP-49Ro scores,
the two-way ANOVA did not indicate any statistical
significant effects (p > 0.05).

The one-way ANOVA was conducted in order to
examine differences in oral health self-perception,
between the patients presenting dentures from different
material types: complete metal, metal-acrylic and
porcelain-fused-to-metal fixed partial dentures. The one-
way ANOVA indicated statistically significant differences,
between the patients presenting dentures from different
materials, in respect to the oral-health self-assessment
question scores, F(2, 82) = 3.253, p = 0.044. The Post Hoc
Least Significant Difference test indicated that the scores
of the patients presenting porcelain-fused-to-metal
dentures were statistically significantly lower compared
to the scores of the patients presenting complete metallic
dentures, p = 0.047; moreover Post Hoc Least Significant
Difference test indicated that the scores of the patients
presenting porcelain-fused-to-metal dentures were
statistically significantly lower compared to the scores of
the patients presenting metal-acrylic dentures, p = 0.016.
Thus, the patients presenting porcelain-fused-to-metal
dentures reported an enhanced OHRQoL.

In addition, correlations between OHIP-49Ro scores, SF-
36 scores, DMFT scores and age, education were evaluated.
The following statistically significant correlations were
obtained:

-between scores of the OHIP-49Ro Physical Disability
subscale and age (r=0.225, p = 0.003, p<0.01); the overall
DMFT score and age (r=0.606, p = 0.001); the DMFT score
and education (r=-0.428, p = 0.001, p<0.01); the DMFT
score and OHIP-49 overall mean score (r=0.207, p =
0.007);

-between age and the scores of the following dimensions
of SF-36: Physical Functioning (r=-0.454, p = 0.001,
p<0.01), Physical Role (r=-0.367, p = 0.001, p<0.01),
Bodily Pain (r=-0.232, p = 0.02), Vitality (r=-0.326, p =
0.001, p<0.01), Emotional Role (r=-0.209, p = 0.06,
p<0.01), Mental Health (r=-0.244, p = 0.01), Health
Transition (r=0.215, p = 0.05, p<0.01).

The purpose of the current study was to assess the
OHRQoL, HRQoL and the relationship between them, in a
hospitalized Romanian patient sample. In respect to the
single oral health self-assessment question, 32.9% of the
sample’s patients self-rated rated their oral health as good,
while 30% of the patients perceived their oral health as
poor. Moreover, oral discomfort and parafunctions
assessment questions registered mostly negative answers
in more than 70% of the sample (Table 3).

The highest OHIP-49 Ro mean subscale scores were
obtained within the subscales of Functional Limitation,
Psychological Discomfort, followed by Physical Pain, with
the overall mean OHIP-49Ro score being is in accordance

Table 8
MULTIPLE LINEAR REGRESSION ANALYSIS FOR THE SECOND TESTED MODEL

Table 9
STANDARDIZED (β), UNSTANDARDIZED (B) COEFFICIENTS
AND THEIR SIGNIFICANCE FOR THE FIRST TESTED MODEL
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with other reported results [51,58]. In regard to SF-36, the
subscale scores were similar to other literature reports,
targeting hospitalized populations [59, 60]. The highest
scores were, thus, obtained for the Physical Functioning
subscale (76.91)[59, 60], followed by the General Health
Perceptions, Energy/Fatigue and Social Functioning
subscale scores. OHIP-49 subscales investigating the
psychological and social impacts of oral disease, registered
the smallest scores. In comparison, the SF-36 subscales,
dealing with psychological and social outcomes of the
general health state, similarly registered lower scores.

In regard to the overall DMFT average scores, normative
survey data for Romania is scarce in the literature.
Compared to a study conducted on an industrialized
Romanian population, the current study obtained greater
DMFT values, in similar age intervals [61]. For further
comparison, other South-Eastern European regional
reported surveys have been investigated (comparisons are
presented in respect to the overall sample):  in the current
study, the mean average overall sample DMFT score value
was greater than the one reported in a survey, conducted
in a Croatian population [62]; a survey which took place in
Hungary generated similar results for the average DMFT
within the 18-45 age interval; however, beyond 45 years,
the present study’s resulted DMFT values were higher [63];
a study conducted on a Bulgarian adult population [64]
indicated higher decayed and filled teeth mean scores,
compared to the present study, but a lower missing teeth
average score; both the aforementioned study and the
current study obtained greater scores for the missing teeth;
in a study conducted in a Spanish population, high DMFT
scores were obtained for the institutionalized elderly
population, generating, thus, comparable results with the
current study’s similar age hospitalized patient segment
[65]. Regarding the suggestions driven from the
aforementioned studies, it can be concluded that the
current study sample was characterized by a poor oral
health status. A study, investigating the oral health of a
non-institutionalized sample, obtained a similar DMFT
average as the current study, for individuals over 65 years,

offering further support for the poor oral health status of
the current sample[66].

Firstly, the overall DMFT scores have been correlated
with both age and education. The correlations were
statistically significant; in respect to the education, higher
levels of education were significantly associated with
higher DMFT scores, and thus, with a more reduced level
of oral health. The overall DMFT scores also presented a
reduced significant correlation with the overall OHIP-49Ro
scores.

Secondly, correlations have been computed between
OHIP-49Ro subscale scores and age, as well as for the
overall OHIP-49Ro score and age. Only the scores belonging
to the Physical Disability scale have been statistically
significant correlated to the sample’s age. Moreover,
correlations, between the SF-36 subscale scores and age,
have been investigated. Six of the eight SF-36 subscale
scores correlated statistically significant with age. The
obtained correlations were negative. Thus, higher SF-36
subscale scores were associated with a younger age, older
subjects reporting a poorer HRQoL. The greater number of
correlations between age and the SF-36 subscale scores,
compared to the ones between age and OHIP-49Ro overall
and subscale scores, reflect the fact that the interviewed
patients tended to give more importance to the state of
general health. Younger patients reported a better self-
perceived state of general health.

In order to assess more complex interrelations between
oral health clinical and self-perceived determinants and
OHRQoL and also between OHRQoL and HRQoL, multiple
linear regression has been applied, as follows:

1.A first set of regression models has been computed,
having as predictors the DMFT overall score, global oral
health self-perception question, the denture assessment
question group, the assessment of para-functions question
group and the assessment of oral discomfort question
group. The dependent variables were represented by the
OHIP-49 overall score and, separately, the seven OHIP-49
subscale scores. The purpose of this procedure was to
investigate if objective factors (DMFT, denture condition)

Table 10
STANDARDIZED (β),

UNSTANDARDIZED (B)
COEFFICIENTS AND THEIR

SIGNIFICANCE FOR THE
SECOND TESTED MODEL
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and a simple set of oral-health self-assessment questions,
can impact a more complex oral health perception, defined
as OHRQoL (and represented by the overall OHIP-49
score). All the regression models were significant (Table
7). The predictors accounted for 48.5% of variance in
OHRQoL, which is consistent with other literature studies
[67]. In other studies, similar predictors managed to explain
only a smaller percent of variance in the OHRQoL [33].
The global oral health self-perception question and the oral
discomfort assessment questions group were the only
predictors to statistically significantly explain the variance
in the OHIP-49 overall scores, within the model. In respect
to the regression models, having as dependent variable
each OHIP-49 subscale, Functional Limitation, Physical
Disability and Pain presented the highest variance, which
was accounted by all the five predictors together. The DMFT
overall score accounted significantly only for the variance
in the Physical Disability subscale (p = 0.02). The denture
assessment questions were not related to any of the seven
OHIP-49 subscale scores. The self-awareness in respect
to parafunctions (tooth grinding, interposing objects
between the arches) accounted significantly only for the
variance in Functional Limitation (p = 0.013) and Pain (p
= 0.013). The oral discomfort self-evaluation questions
(burn syndrome, TMJ sounds or pain) were significantly
related to Functional Limitation (p = 0.002), Pain (p =
0.001), Physical Disability (p = 0.004) and Handicap
(p=0.013). Thus, a general pattern can be suggested, in
which the patients tended to highlight mostly the impact
of physical symptoms upon their own oral health
perceptions. These impacts were however, not related to
the denture status.

2.A second set of regression models has been computed,
having as predictors: the DMFT overall score, the denture
assessment questions, the questions regarding para-
functions, the questions evaluating oral discomfort and the
OHIP overall score. The dependent variables were
represented by the eight SF-36 subscale scores. The aim
of the procedure was to assess if the OHRQoL (represented
by the overall OHIP-49Ro score combined with the other
aforementioned predictors) has any effect upon the HRQoL
of the patients (represented by the SF-36 subscale scores).
All the regression models were significant (Table 9).
Because, in concordance with the authors’ guidelines, no
SF-36 overall score is calculated [16], a regression model
was computed for each of the eight SF-36 subscale scores.
The highest percents of variance, explained by the
predictors, was registered for the following subscales:
Mental Health (22.8%), Vitality (15.4%), Physical
Functioning (15.1%), and Emotional Role (13.2%). The
predictors which accounted significantly, for the variance
in these subscales, were: the overall DMFT score, the oral
discomfort questions and the OHIP-49Ro overall score. The
DMFT predicted significantly four of the eight SF-36
subscales: Physical Functioning, Physical Role, Vitality,
Mental Health (Table 10), while the OHIP-49 overall score
was statistically significantly related to the following SF-
36 subscales: General Health, Social Functioning, Mental
Health (Table 10).

The DMFT score predicted more physical and functional
related aspects of both OHRQoL and HRQoL (The DMFT
overall score being significantly related to subscales
investigating physical aspects, for both SF-36 and OHIP-
49Ro questionnaires). Also, DMFT was a statistically
significant predictor rather for a larger number of HRQoL
dimensions, than for the OHRQoL dimensions. The OHIP-
49Ro overall score was related to the general health and
social functioning aspects of HRQoL.  The relation between

the OHIP-49Ro scores and the general health and social
subscales of SF-36 can be explained by the large number
of OHIP-49RO questions, addressing general health
complication, due to oral pathology.

The OHIP-49 subscales, investigating psychological and
social effects of the oral pathology, registered the lowest
scores (Table 5). In comparison, the SF-36 subscales
investigating psychological or emotional impacts,
registered smaller score differences, in respect to the
physical and functional subscales of SF-36. This might
suggest, that, hospitalized internal medicine patients, tend
to be focused on the negative impact of their current
general pathology, due to which they underwent
hospitalization. The interviewed patients also presented
the tendency to rather focus upon the answers for the SF-
36 items (assessing HRQoL), in comparison to the ones
for the OHIP-49Ro (assessing the OHRQoL). In respect to
the OHIP-49Ro, the patients tended to emphasize the
physical oral impacts, rather than the psychological
impacts. Nonetheless, psychological impacts in respect
to the general health were answered more carefully and
in-depth. This phenomenon might explain the apparent
good OHRQoL, by the self-report of a poor  oral health only
among 30% of the patients.

In respect to the assessment of dentures, the existing
denture types comprised acrylic removable complete
dentures, acrylic removable partial dentures, metal fixed
partial dentures, metal-acrylic fixed partial dentures and
porcelain-fused-to-metal fixed partial dentures. The
distribution of these denture types can be assessed in table
2. No full ceramic fixed denture was recorder in the current
study, as well as no other removable denture material types.
This fact can partially be explained by the relative high
percent of elderly patients, living as retired individuals, with
limited financial possibilities. Supplementary, all the
involved subjects were patients within a public healthcare
unit. Although only 5.89% presented more than 24 present
teeth in the oral cavity, 40% of the patients were not denture
wearers. The majority of the assessed dentures were in a
used state (88.2%), all the fixed metal-acrylic ones
presenting color changes, surface texture modifications,
and veneer chipping. Although in a used state, all
investigated porcelain-fused-to-metal dentures were kept
intact. In respect to the removable dentures, no pathological
modifications were assessed at the denture material-
mucosal interface. The presence of an artificial material
within the oral cavity had no influence on the self-perceived
OHRQoL, when compared to denture non-wearers.
However, within the group of fixed denture wearers, the
ones, presenting porcelain-fused-to metal dentures,
reported the best OHRQoL, when compared both to full-
metal dentures wearers or metal-acrylic wearers. This fact
can be correlated with the advantages provided by the
porcelain-fused-to metal partial fixed dentures, in
comparison to the full-metal or acrylic ones: higher
biocompatibility, enhanced aesthetics, optical and surface
properties, strength and considerably longer lifespan. The
effect of the interaction between the presence of a denture
and gender on OHRQoL was statistically significant only
for the handicap subscale, female denture wearers
presenting higher subscale scores, compared to men. It
should be noted, though, that 76.19% of the porcelain-
fused-to metal wearers were females. No statistically
significant effects were registered for the other OHIP-40Ro
subscales or for the OHIP-49RO overall score, possibly
indicated a reduced perceived impact exerted by an
artificial material, within the oral cavity.
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The hypotheses, addressed in the current study, have
been investigated, as well, in similar studies. OHRQoL has
been related to poor mental health and psychical insecurity
[68]. The sample in the current study presented a higher
degree of awareness in general health related aspects,
compared to the ones in oral health. Hospitalized samples
presented as well, a lack of awareness in oral health, within
other studies [69]. The current study aims to contribute to
the results regarding the effect of denture materials upon
the patients’ OHRQoL. Hence, it is able to provide partial
support that, denture materials, contribute, to some extent,
to the perception of an improved or altered OHRQoL. This
finding is in accordance to other literature findings (44).

Conclusions
In conclusion, determinants of oral health were partially

related with the OHRQoL, within the current sample.
However, OHRQoL was a good predictor for HRQoL, as an
integrated part of it. The clinical determinants presented
direct impact on both OHRQoL and HRQoL. Morele
balanced HRQoL scores suggested that patients tended to
focus more on the general health outcomes, while self-
perceived oral health was secondary in importance. This
is the first study in Romania, which applies the OHIP-49 in
a hospitalized population, assessing the OHRQoL of the
subjects. Given the fact, that the sample was represented
by a convenience sample, the authors suggest the
expanding of further studies on larger samples.
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