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The aim of the present study was to identify factors in oral health and also diabetes-related and socio-
economic components that could be associated with the subject’s health-related quality of life (HRQL).
One-hundred-and-two randomly sampled type 2 diabetic and 102 age-matched and gender-matched non-
diabetic subjects from the same residential area were studied cross-sectionally using the SF-36
questionnaire. Although the HRQL profiles were similar in nature, the control subjects indicated a
more favorable health status in their HRQL scores than did type 2 diabetic subjects. Certain oral health
factors contributed to deterioration of the patient’s HRQL. Multiple regression analyses including both
groups were used to determine variables explaining variance in the different HRQL domains.
Dissatisfaction with teeth and mouth, feeling of dry mouth and poor financial status contributed to
about one-fourth of the explanation of the variance in all health domains. Having diabetes played an
important role in the domains Physical Functioning, Role functioning—Physical, General Health, and
Social Functioning. Age was important for Physical Functioning and Role functioning—Physical. Our
study indicates that different factors may be associated with impaired HRQL, especially among type 2
diabetic subjects, although only a partial understanding of its relation to oral health could be

demonstrated. [ Health-related quality of life (HRQL); oral health; type 2 diabetes
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Many research reports have established that there is a
relationship between diabetes mellitus and oral manifesta-
tions (1-7), and, traditionally, many dental and medical
outcome variables behind this relationship have been
studied.

The associations between oral health and quality of life
have not been given much attention (8-10), and according
to Locker (9) the reason is due to the historic separation of
medicine and dentistry. In recent years there has been an
increasing interest in this area, however, with many studies
showing that social factors are as important as clinical
findings in explaining the health outcomes of oral
disorders (11-14). Moreover, oral conditions may affect
the economic, social, and psychological well-being of
individuals (9-11, 15). Missing teeth, oral clefts, and severe
dental caries can bring embarrassment, withdrawal and
anxiety. When edentulousness, dry mouth, soft tissue
lesions or poorly fitting dentures influence eating, speak-
ing, swallowing, and choice of food, both systemic poor
health and quality of life can be compromised (15, 16).

Dentistry has the technology to prevent oral disease and
loss of teeth. Complementary to traditional oral measures,
the dental profession can make a contribution to the
quality of life of individuals and society by including the
patients’ own experiences of their well-being and quality of
life. Many studies have considered oral health and general
health as being inseparable (8,17,18), and a mult-
dimensional assessment of oral health outcomes could
lead to oral health being considered more closely as part of
general health (8,9, 19, 20).
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The terms, quality of life, well-being, health, and health-
related quality of life (HRQL) are often used interchange-
ably in the medical and social science literature. The
boundary is difficult to delineate and has been character-
ized as unclear (10, 21). According to Gift & Atchison (22),
quality of life is a broad term that supersedes those
elements that influence health. The term, HRQL, on the
other hand, has been created to give more precision to the
rather loose use of the term quality of life (11). There is
often a discrepancy between the patient’s assessment and
the health professional’s valuation of functional status and
well-being (8, 23), therefore definitions of HRQL accentu-
ate the patient’s own valuation of physical, psychosocial
and social functioning.

We performed this study to increase our understanding
of how oral health affects different aspects of everyday life,
especially among type 2 diabetic subjects. We set out to
identify factors in oral health (examined and/or self-
perceived) as well as diabetes-related and socio-economic
components that could be associated with the subject’s
HROL.

Subjects and methods

Patients with type 2 diabetes

One-third (n = 210) of all type 2 diabetic patients <75
years of age and living in northern Dalecarlia in Sweden
were randomly selected (by means of a table of random
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numbers). Twenty-three patients were unable to partici-
pate because of ill health and 29 declined to participate. A
total of 158 patients (75.2%) were interviewed about
diabetes self-care and health. They were all offered a
clinical oral examination free of charge at two Public
Dental Service (PDS) clinics (reported elsewhere) (7) and
were requested to complete a questionnaire on oral self-
care (reported elsewhere) (24) and the SF-36 HRQL
questionnaire for the purpose of the present study. One-
hundred-and-two of the 158 patients (64.6%) agreed to
participate in the oral health examination.

Dropout analysis. To ascertain that the sample studied
did not differ from the original randomized sample in any
important variables, descriptive data on non-respondents
were analyzed and no differences could be found.
Formation of the study population and dropouts has been
discussed in previous studies (7, 24).

Non-diabetic control group

The control subjects were matched from the register at
the same PDS clinic as the diabetic patients visited for the
clinical oral examination (7) and consisted of 102 age-
matched and gender-matched non-diabetic subjects. At
the clinical examination they received the same ques-
tionnaire on oral self-care and SF-36.

Swedish reference group

Sullivan et al. (25) have presented reference values for
SF-36 HRQL in the Swedish population (z=8930). To
ascertain how well our study groups, type 2 diabetic
subjects (n=102) and the age-matched and gender-
matched controls (= 102), corresponded to this Swedish
reference group for HRQL, data on an age-matched and
gender-matched reference group (n=102) were ordered
from the Swedish population study.

Questionnaire
Health-related quality of life SF-36. HRQL was measured

using the Swedish version of the SF-36 questionnaire
(25, 26), which 1s a short form of the Medical Outcomes
Survey (MOS) questionnaire (27, 28). The SF-36 is a self-
administered questionnaire including 36 items. It is
designed to assess eight health domains: 1) physical
functioning (PF), the extent to which health problems
limit physical activities; 2) role functioning—physical (RP),
the extent to which physical health interferes with or limits
usual role activities; 3) bodily pain (BP), intensity of pain
and its effect on normal activities; 4) general health
perceptions (GH), personal evaluation of health, both
current and health expected; 5) vitality (VT), including
‘feeling full of pep’ versus ‘tired and worn out’; 6) social
functioning (SF), the extent to which physical health or
emotional problems interfere with normal social activities;
7) role functioning—emotional (RE), the extent to which
emotional problems interfere with or limit usual daily role
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activities; 8) mental health (MH), including depression and
anxiety. Items are scored 0-100, where high score
indicates better health/more favorable health state. The
references for HRQL in the matched subsample of the
Swedish SF-36 population study show that a mean score of
75.67 can be expected for PF; 69.71 for RF; 69.53 for BP;
69.26 for GH; 69.0 for VT; 87.71 for SF; 79.55 for RE;
and 81.68 for MH (25). The SF-36 questionnaire has
proved to have a high level of reliability and validity
(25, 29). In the total Swedish population study, the level of
reliability measured with Cronbach’s alpha was 0.79-0.90
(25). In the present study, Cronbach’s alpha was 0.76—
0.92.

Self-care and self-perceived oral health. The questions on
oral self-care and self-perceived oral health were included
in the same booklet as SF-36 and were almost identical to
the questions in the epidemiological studies of Uhrbom &
Bjerner (30). Initially, demographic questions on general
socio-economic conditions, e.g. education, occupation and
financial status, were asked. The questions asked had
predetermined response alternatives, but also open ques-
tions were put.

Questions concerning oral self-care included:

® dental visits (regularity and intervals, reason for not
visiting, feelings when confronted with the dental
service and oral health information obtained)

e oral health behavior (oral health habits, e.g. brushing
of teeth, proximal cleaning, and fluoride use).

Questions concerning self-perceived oral health dealt
with:

e patients’ experiences of their oral condition (satisfac-
tion/dissatisfaction with teeth and mouth, problems,
functions, e.g. chewing ability).

Clinical and X-ray examination

Oral conditions were measured at clinical and X-ray
examinations (7). The number of natural teeth, removable
dentures and the prevalence of edentulousness were
recorded. The examination also comprised clinical find-
ings concerning the patient’s natural teeth, periodontal
conditions and changes in oral mucosa. The patient’s
subjective feeling of oral dryness was also registered. For
more detailed information on the clinical and X-ray
examinations and procedures, see Sandberg et al. (7).

Glycemic control

Glycemic control was measured as the mean value of
3—4 measurements of glucosylated hemoglobin (HbA;.) in
1 year. HbA,. had been assayed using a liquid chromato-
graphic method (HPLC system). The same method of
analysis, with a normal range between 3.8% and 5.2%,
was used at all primary health care units. The subjects
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Table 1. Characteristics of patients with type 2 diabetes and non-diabetic control subjects (ns)

Characteristics Type 2 diabetes n =102 Controls n =102
Age,* years
Mean £ 5 64.8 £ 8.4 64.9+8.5
Range 34-76 34-77
Gender*
F/M) 38/64 38/64
Education (%) Elementary and senior high school 92.1 89.2
University/College degree 7.9 10.8
Occupation (%) Blue-collar worker 81.6 74
Self-employed/White collar worker 18.4 26
Financial status (%) Good/very good 42.7 46.1
Neither good nor poor 42.7 44.1
Poor/very poor 14.6 9.8
Diabeles duration (year)
Mean £ 5 9.9+£6.1
Treatment
Oral anti-diabetic treatment % 68
Insulin treatment % 22
Combined treatment (oral anti-diabetic agents and insulin) %
Glycaemic control
Acceptable (HbA,. < 7.5%) 66
Poor (HbA,. > 7.5) 35
HbA,, (%)
Mean =+ 5 7.1+ 14
Range 3.9-11.1

* Matched variables; s = standard deviation.

were separated into glycemic groups according to the
limits of the World Health Organization (31); HbA,. value
<7.5% was considered ‘acceptable’ and HbA,.>7.5%
‘poor’ glycemic control (Table 1).

Procedures

The diabetic patients who participated in the interview
concerning diabetes self-care and health were given the
questionnaire and requested to fill in and return it within a
week. The control subjects received the questionnaire at
the clinical examination (7) and were asked to fill in and
mail it to one of the authors (GS) within a week.
Information on the diabetic patient’s age, duration of
diabetes, anti-diabetic treatment, glycemic control and the
presence of late complications was extracted from medical
records at the primary health care units (Table 1).

Ethics

All patients were informed about the aims of the study
and its voluntary nature. The medical ethics committee at
Uppsala University approved the design of the study.

Statistical analyses

StatView 6.0 was used for all analyses. Results are
presented as mean values with standard deviation (s). For
comparison of means, ¢ test and ANOVA were used. Chi-
squared tests were used for comparing discontinuous data.

Cronbach’s alpha was used to test reliability (homogeneity)
of the SF-36 questionnaire domains. A power calculation
was performed with regard to the HRQL analyses. With
80% power (a2 =0.05), and the assumption of detection
differences of at least 20% between the groups, the
calculation showed that 100 subjects in each group were
needed. When comparing health domains between
groups, the P value was set to <0.01, as there could have
been a risk for mass-significance. Bivariate analyses and
correlational analyses (Student’s ¢ test and chi-squared test)
were done first to determine the variables to be included in
multiple regression analyses. Variables with high inter-
correlation or low intercorrelation with the dependent
variable were excluded to avoid bias. The variables
included were: presence of diabetes; number of teeth;
satisfaction with teeth and mouth; feeling of dry mouth;
changes 1n the oral mucosa; smoking; regularity of dental
visits; age; gender; occupation; financial status; and civil
status. Multiple regression analysis was used to determine
variables contributing to an explanation of the variance in
each of the health domains. Independent variables were
excluded in a stepwise procedure to find significant models
explaining the variance of HRQL.

Results
Characteristics of the study population

Table 1 shows that there were no significant differences
between the 102 randomly sampled type 2 diabetic
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Fig. 1. The HRQL profile in the group of type 2 diabetic subjects,
controls, and the matched Swedish reference group.

patients and the 102 age-matched and gender-matched
non-diabetic controls concerning the demographic charac-
teristics. The table also presents characteristics regarding
diabetes-related variables. More than half of the diabetic
subjects (55%) had had their diabetes for less than 10
years. Patients who were on insulin treatment had longer
duration than those on diet/oral or combined treatment
(15/8/10 years; P<0.0001) and a higher HbA;. mean
value than those on diet/oral treatment (7.9% vs 6.8%;
P=10.003) or combined treatment (7.1%, ns).

Health-related quality of life (HROL) profile

The HRQL profile in the group of type 2 diabetic
patients showed a pattern similar to that of the controls
and the Swedish reference group (Fig. 1). In some of the
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health domains, however, type 2 diabetic patients had
lower scores than the control subjects, e.g. in Physical
Functioning (P < 0.001) and General Health (P < 0.0001).
There was also a tendency toward lower scorings in the
domains Role functioning—Physical and Social Function-
ing (P=0.016 and P=0.017). The controls and the
matched Swedish reference group had almost identical
scores (Fig. 1).

Oral health variables and HRQL

Number of teeth. Diabetic as well as control subjects with
>20 natural teeth (mean age 61 +9 in both groups)
exhibited higher HRQL scores (80 and 87) than did those
without natural teeth (mean age 70 £ 6 diabetics; 72 &£ 2
controls), who scored lower in the health domain Role
functioning—Emotional (48 and 57) although not sig-
nificantly so (P=0.017 and 0.019). Diabetic subjects with
few remaining natural teeth (0 and 1-9 teeth) scored lower
(P <0.01) in Physical Functioning and Role functioning—
Physical than did those with >20 natural teeth (Table 2).

Satisfaction with teeth and mouth. High satisfaction with
teeth and mouth was reported among a majority of
diabetic and control subjects (83.3% vs 85.5%) (24). In all
health domains except General Health, Vitality and Social
Functioning, the dissatisfied diabetic subjects scored
significantly lower than did those who were satisfied
(P<0.01). In the control group, the dissatisfied subjects
scored significantly lower with respect to Bodily Pain
(P<0.01) and Mental Health (P<0.01) than did those
who were satisfied (Fig. 2).

Oral dryness (xerostomia) and HRQL. Oral dryness was a
common complaint, especially among diabetic patients,
54% vs 28% among the controls (24). Control subjects
with oral dryness compared to those without the condition
displayed lower HRQL scores in all health domains
(P<0.01) except Social Functioning and Role function-
ing—Emotional. By contrast, there were no differences in

Table 2. Mean value £ s for SF-36 health domains in relation to number of teeth among type 2 diabetic and control subjects

0 teeth 1-9 teeth 10-19 teeth >20 teeth
Type 2 Type 2 Type 2 Type 2
diabetes Controls diabetes Controls diabetes Controls diabetes Controls
Health domains (n=13) (n=17) (n=17) (n=16) (n=25) (n=26) (n=47) (n=153) P value

PF 55.0 £926.6* 80.7+£11.3 60.0+27.7° 79.7+£9259 70.8+20.2 79.0+22.3 80.1 +22.6% 86.0+18.9 ay¥k )k
RP 34.1 £40.7* 57.1 £42.6 38.5+45.9° 78.3+37.6 69.0+39.5 68.0+41.2 72.7+36.9%" 81.3+32.8 ay** pyrx
BP 59.9+27.8 65.1+£23.8 56.4+31.0 68.7+£26.6 65.0+24.1 62.9+256 69.4+27.9 75.8 £25.1
GH 60.1 £24.5 72.34+18.1 545+21.3 72.14+18.3 63.3+185 68.6+24.4 59.5+21.2 73.9 +£20.9
vT 61.24+24.2 84.3+18.1 56.9+21.3 70.9+24.8 69.24+19.7 65.0+23.7 67.7+25.8 70.9 +21.7
SF 80.7+264 98.2+47 75.0+£25.0 828+27.0 83.9+18.2 88.0+23.0 84.7£22.5 91.5 4+ 15.5
RE 4854+50.3 57.1+46.0 56.4+459 77.8+41.1 72.54+42.2 81.3+32.0 80.1 £34.6 87.8+£295
MH 71.1£16.5 926+ 13.0 77.5+£16.7 845+17.8 79.5+£17.5 78.0+24.6 82.0+20.0 825+ 174

PF = Physical functioning; RP = Role functioning — Physical; BP = Bodily pain; GH = General health; VT = Vitality; SF = Social functioning;

RE = Role functioning — Emotional; MH = Mental health.
** P<0.01.

A superscript letter in a health domain implies a significant difference (P < 0.01) between for example * and * in that domain.

s = standard deviation.



ACTA ODONTOL SCAND 61 (2003)

100

90
wl B
..
70
60
A
50 AN
40
A 'Y
30
20
10
0 T T T T T T T
PF RP BP GH VT 8F RE MH

- - @ - -Satisfied type 2 - - & - -Dissatisfied type 2 - - I - - Satisfied controls - - & - -Disstaisfied controls

PI= Physical Functioning, RP= Role functioning- Physical, BP= Bodily Pain, GH= General Health,
VT= Vitality, SF= Social Functioning, RE= Role functioning -Emotional, MH = Mental Health

Fig. 2. The HRQL profile in diabetic and non-diabetic subjects who
were satisfied and dissatisfied, respectively, with teeth and mouth.

SF-36 scores between those with and those without oral
dryness in the diabetic group in any of the health domains
(Fig. 3).

Factors related to HRQL

There were three variables (dissatisfaction with teeth and mouth,
the patient’s subjective feeling of dry mouth, and poor financial status)
that contributed to the explanation of the variance in all
health domains of HRQL in the study population. Having
type 2 diabetes was important for the domains Physical
Functioning, Role functioning—Physical, General Health,
Social Functioning and the variable age for Physical
Functioning and Role functioning—Physical. The regres-
sion model based on data from all subjects explained one-
fifth to one-fourth of the variance in the various health
domains (Table 3).

Discussion

Many authors have expressed the need to go beyond the
traditional disease-based measures of oral disorders when
addressing the social and psychological consequences and
to include the patient’s well-being and quality of life
(9, 20, 32). This inspired us to perform the present study in
a county in mid-Sweden, where we investigated whether
oral health, having diabetes and/or socio-economic
variables were related to HRQL among type 2 diabetic
subjects compared with age-matched and gender-matched
control subjects without diabetes.

The SF-36 questionnaire, a measure of HRQL, was the
base and gave the profile of the two groups in our study
population, which was also compared with a matched
Swedish reference group. The groups showed a pattern
similar in nature, but type 2 diabetic subjects exhibited less
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Fig. 3. The HRQL profile in diabetic and non-diabetic subjects who
reported dry mouth or no dry mouth.

favorable scores in some of the domains than did controls
and the matched Swedish reference group. In previous
studies of self-rated health it has also been found that
people with diabetes scored lower than non-diabetic
individuals (33, 34).

Some oral health factors, e.g. deficient number of teeth
(<9), were associated with deterioration in some of the
patients’ HRQL domains (Physical Functioning and Role
functioning—Physical). Furthermore, subjects without
natural teeth tended to rate the Role functioning—
Emotional domain lower than did those with 20 teeth or
more. They were almost 10 years older, which may have
influenced this health domain. Gift (19) asserted that it
might sometimes be problematic to use number of teeth as
an indicator of oral health because it was not always
obvious whether teeth had been replaced or not, and it
said very little about their function and appearance. It is
also difficult to provide a meaningful interpretation of self-
assessed physical and social functioning and appearance
against clinical measures if the level of earlier dysfunction
1s not known (8).

In an earlier study of the present population (24), those
with only natural teeth expressed most satisfaction with
their teeth and mouth, but also edentulous individuals with
a complete set of removable dentures were satisfied to a
high degree. According to some authors (35), few natural
teeth could be associated with poorer functioning than
being totally edentulous or wearing full dentures. Also
Allen et al. (36) found that edentulous people were
relatively satisfied with wearing complete dentures.
Diabetic subjects who were dissatisfied with teeth and
mouth scored significantly lower in more HRQL domains
than did those who were satisfied. Mere dissatisfaction
with teeth and mouth may not explain the negative impact
on the diabetic subject’s HRQL. It is possible that dis-
satisfaction increases the burden of other problems caused
by diabetes which might have had a negative influence on

HRQL.
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Table 3. Results of the multiple regression analyses of variance related to the SF-36 health domains. The analyses are based on the total group

of patients (n = 204)

P value Variables explaining the variance

Health domains R? F

Physical functioning 0.23 8.83
Role functioning — physical 0.20 6.26
Bodily pain 0.23 17.85
General health 0.27 14.72
Vitality 0.25 20.30
Social functioning 0.13 6.34
Role functioning — emotional 0.18 6.96
Mental health 0.23 18.78

skt

Type 2 diabetes

Dissatisfaction with the mouth
Subjective feeling of dry mouth
Age (elderly)

Civil status

Poor financial status

Type 2 diabetes

Dissatisfaction with the mouth
Subjective feeling of dry mouth
Age (elderly)

Poor financial status
Dissatisfaction with the mouth
Subjective feeling of dry mouth
Poor financial status

Type 2 diabetes

Dissatisfaction with the mouth
Subjective feeling of dry mouth
Poor financial status
Dissatisfaction with the mouth
Subjective feeling of dry mouth
Poor financial status

Type 2 diabetes

Dissatisfaction with the mouth
Subjective feeling of dry mouth
Poor financial status
Dissatisfaction with the mouth
Subjective feeling of dry mouth
Civil status

Poor financial status
Dissatisfaction with the mouth
Subjective feeling of dry mouth
Poor financial status

sk

ks

ekl

ekl

sk

okt

ek

*k P=0.0001.

Oral dryness is often unpleasant and painful (4) and has
been shown to have a negative effect on the general quality
of life (16, 37). Although oral dryness was a common
complaint in our study population (54% of the diabetic
and 28% of control subjects), there were no differences in
the HRQL scores between diabetic subjects with and
without the feeling of dry mouth. One explanation for this
may be that subjects with type 2 diabetes are loaded with
other problems, a conclusion which may be drawn since
also those without feeling of dry mouth had relatively low
HRQL scores. Furthermore, signs and symptoms of dry
mouth can be dramatic, but can also be overlooked
because this is a condition that accompanies disease or is a
side effect of a treatment regimen rather than a disease
itself (16). Surprisingly, the control subjects with dry mouth
and those without differed significantly in all health domains
except Social Functioning and Role functioning—FEmo-
tional. In contrast to diabetic subjects, the controls without
dry mouth showed higher scores in the HRQL domains,
which implied larger and significant differences between
those with and without dry mouth.

Financial status was significantly related to all health
domains in the regression models. The fact that subjects
with low incomes are more likely to experience a poorer
quality of life has been verified in other studies (8, 38-40).

All regression models were significant, with the variables
dissatisfaction with teeth and mouth, dry mouth and poor
financial status being significant across all models.
However, they explained only a certain proportion
(approximately one-fifth to one-fourth) of the variance.
Important variables that have not been measured in this
study probably play an major role in health-related quality
of life and account for the differences in HRQL.
Glasgow et al. (40) found that there is a need to include
socio-economic factors in diabetes research, but suggested
that few studies have a large enough number and adequate
samples of people with diabetes to explore quality of life
differences. Our power calculation showed that 100
subjects in each group were needed, which was done to
detect significant differences at the 95% level. Addition-
ally, owing to the large number of correlations computed,
the P value was set at p < 0.01 to reduce the risk of mass
significances. This study of 102 randomly sampled type 2
diabetic subjects and age-matched and gender-matched
control groups from the same residential area may act as a
control for factors that could affect the results. The
characteristics of the type 2 diabetic group in our study
also correspond quite well with type 2 diabetic subjects in
other Swedish studies (41-44). Many authors are of the
opinion that it is necessary to assess oral health and quality
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of life over time (8, 23, 38). This study had a cross-sectional
design, which is a weakness, and therefore the results
provide information only about the associations between
the variables and not about causality.

Our study indicates that several factors may be

associated with impaired HRQL, especially among type
2 diabetic subjects, although only a partial understanding
of its relation to oral health could be demonstrated.
Patient-viewed assessment of functioning and well-being
can form a bridge between the scientific and human
aspects (45) and there is a need to include patients’
experiences of their function and well-being in the
assessment of oral health outcomes. A broadened under-
standing in that respect could help not only patients and
society, but also the dental service in planning and
realizing oral health promotion programs suitable for
different groups of patients.
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