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ORIGINAL ARTICLE

Association between oral and general health related quality of life among
Norwegian patients with substance use disorders in opioid agonist therapy

Anne Nordrehaug Åstrøma,b , Jørn Henrik Voldc,d,e , Christer Frode Aasc,d,e, Kjell Arne Johanssonc,d and
Lars Thore Fadnesc,d

aDepartment of Clinical Dentistry, University of Bergen, Bergen, Norway; bOral Health Centre of Expertise in Western Norway, Bergen,
Norway; cBergen Addiction Research, Department of Addiction Medicine, Haukeland University Hospital, Bergen, Norway; dDepartment of
Global Public Health and Primary Care, University of Bergen, Bergen, Norway; eDivision of Psychiatry, Haukeland University Hospital,
Bergen, Norway

ABSTRACT
Objective: Assess the association between oral and general health related quality of life using oral
impacts on daily performances (OIDP) and the quality of life tool EQ-5D-5L from EuroQoL among
patients with substance use disorder (SUD) who receive opioid agonist therapy.
Method: 609 patients with SUD completed the EQ-5D-5L. A dental sub-study of 167 patients com-
pleted OIDP and an oral examination when attending outpatient clinics in Western Norway for their
opioid agonist therapy. The merged analytical sample consisted of 165 patients. The association
between OIDP and EQ-5D-5L was assessed by Spearman’s rho and a linear multiple variable regression
analysis. A line graph and a Pen’s parade displayed the distributions of OIDP sum scores and EQ-5D-5L
index values.
Results: Overall mean summary- and index EQ-5D-5L scores were 9.97 (sd 3.25) and 0.69 (sd 0.22).
Mean score for OIDP was 9.75 (sd 9.59). Spearman’s rho was 0.34 (p< .01) between OIDP and EQ-5D-
5L summary scores. Linear regression revealed an association adjusted for sex and age of 0.12 (95% CI
0.07–0.17) and a coefficient of determination of 0.1460.
Conclusion: This study reveals a strong association between OIDP and EQ-5D-5L reflecting the import-
ance of oral health to general health for patients with SUD. Health care professionals should pay
attention to oral health. Effective interventions might improve patients’ oral and health related quality
of life.
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Introduction

According to national and international studies, patients with
substance use disorder (SUD) suffer from increased health
risks, such as a higher burden of mental health disorders,
lung diseases, chronic infections including human immuno-
deficiency virus (HIV), tuberculosis, hepatitis C and B, overdo-
ses and related mortalities compared to the general
population [1]. Specific oral diseases in terms of tooth loss,
progressive caries, and periodontal disease are also more
commonly observed among SUD patients than in the general
population [2]. These sequelae might affect patients’ quality
of life [3,4]. Thus, oral and general health related quality of
life are important outcome measures in clinical and epi-
demiological research to complement clinical effectiveness
and monitor the burden of disease. Besides numerous health
and oral health related problems, poor lifestyle, low aware-
ness of oral health and use of dental health care services,
social and environmental factors and the substances taken

by SUD patients impact negatively on their oral status, well-
being, and quality of life [2,5].

In accordance with international research, a recent
Norwegian study concluded that patients in withdrawal
rehabilitation experience a considerably higher prevalence of
impaired oral health related quality of life (OHRQoL) than the
general Norwegian adult population and that the degree of
impairment increases with the severity of oral diseases and
the number of missing teeth [6,7] The empirical data
revealed that the patients were embarrassed about their
mouth and teeth and felt their appearance of poor teeth
negatively affected their social life [(8,9]. Further, consider-
ably worse general healthrelated quality of life (HRQoL) has
been observed among patients receiving opioid agonist ther-
apy (OAT) compared with the general population [10].
Nevertheless, studies of patients have provided equivocal
findings and large variations in HRQoL scores [11]. One study
of patients with opioid addiction in Norway found that
around 20% of patients had severe conditions and very low
HRQoL while around 20% had similar or even better HRQoL
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scores compared to reference values in the general popula-
tions [11].

Although OHRQoL measures include impacts from differ-
ent oral diseases, they might be considered oral specific
when compared with general HRQoL measures making them
useful, particularly for economic evaluation [12]. Many valid
and reliable instruments are available for measuring OHRQoL
and HRQoL. Oral Impact on daily performance (OIDP) is a
commonly used OHRQoL measure that has been translated
extensively and validated for use also in the context of the
general Norwegian population [13,14]. A frequently used
HRQoL instrument that has shown strong psychometrical
properties across various national samples, including patients
with SUD in Norway, is the 5-level EuroQol 5-dimensional
questionnaire (EQ-5D-5L) [4,10,15,16]. Comparing groups
with higher and lower dental anxiety, a recent study revealed
that impacts assessed by oral specific- and generic healthre-
lated quality of life measures were greater in the anxiety
than in a control group without dental anxiety [12].

The oral cavity has been described as a window to gen-
eral health. Thus, the relationship between oral health and
general health is of considerable interest to the health- and
dental health community [17,18]. Improving health by inter-
vening in oral problems might be a practical goal of dental
professionals. From the point of view of patients’ percep-
tions, the interaction between oral and general health is of
increasing importance. Previous cross-sectional and longitu-
dinal studies have indicated that poor oral health compro-
mises general health and quality of life [17–20]. Also, a
review of HRQoL and OHRQoL has shown positive associa-
tions between these measures, for instance, in a German
general population, in patients treated for head and neck
cancer, and in a Spanish study of patients treated for oral
cancer [17,21,22]. However, findings are inconclusive, and
there is a general lack of studies investigating the association
of oral- and general health-related quality of life among
patients with specific diseases. It is also uncertain whether
findings based on general populations and patients with
some specific diseases can be generalised to patients with
SUD who receive opioid agonist therapy.

This study aimed to assess the association between oral
and general health related quality of life measured by the
instruments OIDP and EQ-5D-5L among patients with SUDs
who receive opioid agonist therapy in Norway.

Material and methods

A prospective observational study linked to the integrated
treatment of hepatitis C (INTRO-HCV) study was conducted
between 2017 and 2020 [23,24]. In 2017, the study sample
included patients (aged 18 and above) diagnosed with opi-
oid dependence syndrome according to International
Classification of Disease version 10 (ICD-10) and currently
enrolled in opioid agonist therapy in nine opioid agonist
therapy outpatient clinics in Western Norway. From a target
population of 901 patients, 186 were unavailable or and the
remaining 715 were invited to participate, and 609 partici-
pated (68% of target group, 85% response among invited)

completed a health assessment regarding their general
HRQOL instrument, EQ-5D-5L, and socio-demographic data.
Trained research nurses collected the data through struc-
tured interviews with patients. The interviews were con-
ducted when patients were cooperative without being
substantially affected by substances or other significant psy-
chosocial conditions. A sub-study, focussing on oral health
related issues was conducted in six of the nine outpatient
clinics proving opioid agonist therapy [6]. All patients who
attended the clinics during the survey period from
December 2017 to February 2018 were consecutively invited
to participate and agreed to participate in the study. A total
of 167 patients (median age 45 years, 77% male) completed
structural interviews at the outpatient clinics when attending
for their opioid agonist therapy, regarding the OIDP, an
inventory validated for Norwegian patients with SUDs [6]. In
addition, all patients underwent a brief oral clinical examin-
ation in the opioid agonist therapy clinic before receiving
their opioid agonist therapy medication. Trained and cali-
brated oral health care personnel administered structured
interviews, counted the participants’ number of remaining
natural teeth, and examined their oral mucosa. After merging
data from the INTRO HCV and the oral health sub-study con-
ducted in 2017, the analytical sample consisted of 165
patients having complete data of EQ-5D-5L and OIDP instru-
ments, socio-demographic characteristics, and the number of
remaining maxillary and mandibular teeth. Baseline was
defined as the time of the OIDP measurement. Participants
were asked for a follow-up assessment with approximately
one year interval from the first assessment. In total, 69 out of
165 (42%) patients conducted a second measurement of EQ-
5D-5L with a mean interval of 14months (standard deviation
[sd] 6months) from the baseline. These measurements were
included to investigate changes in EQ-5D-5L values
from baseline.

Measurements

EQ-5D-5l
The EQ-5D-5L has been used in general populations as well
as in a broad range of patient groups and has been vali-
dated among patients with opioid use disorders [10,25–27].
This generic HRQoL instrument consists of two components,
one descriptive system evaluating five health dimensions
(mobility, self-care, usual activities, pain/discomfort, anxiety/
depression) along five category levels ranging from no prob-
lems (level 1) to extreme problems (level 5). A total of 3,125
possible health states are defined by combining one level
from each dimension ranging from 11111 (full health) to
55555 (worst health). Responses from the above-mentioned
dimensions can be combined in a single health state in a
form of a five-digit number ranging from the best state
meaning no problems at any dimension to the worst state
meaning extreme problems at all five dimensions. EQ-5D-5L
health states are converted into a single index value using
scoring algorithm based on public preferences. In the INTRO-
HCV study, the UK value set and scoring algorithm were
used to calculate utility score [27]. The index value
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represents how good or bad a health state is according to
preferences of the general population, ranging from < 0
(dead) to 1 (full/perfect health). We also calculated an EQ-
5D-5L sum score ranging from 5 (no problems) to 25
(extreme problems) by summarizing the five items’ val-
ues (1–5).

OIDP
Oral health related quality of life was measured with the
commonly used 8-item oral impact on daily performances,
OIDP frequency inventory [13], validated for use in the gen-
eral Norwegian population as well as among patients with
opioid use disorders in Norway [6,14]. OIDP consists of the
following dimensions, ‘During the past six months how often
have problems with your mouth and teeth caused you any dif-
ficulty with: (1) eating and enjoying food, (2) speaking and pro-
nouncing clearly, (3) cleaning teeth, (4) sleeping and relaxing,
(5) smiling and showing teeth without embarrassment, (6)
maintaining usual emotional state, (7) enjoying contact with
people and (8) carrying out major daily work’. Each item was
scored on a five-point Likert scale, (0) never affected, (1) less
than once a month, (2) once or twice a month, (3) once or
twice a week, (4) every/nearly every day. A sum frequency
unweighted OIDP score was constructed by adding each
item as scored originally on a 4-point Likert scale (range
0–32). The OIDP frequency inventory has demonstrated satis-
factory cross-sectional as well as longitudinal psychometric
properties when applied in population-based surveys in
Norway and other countries worldwide [6].

Statistical methods

We used Stata/SE 17.0 (StataCorp, TX, USA) for the descrip-
tive and linear regression analysis, and for creating line
graphs. Microsoft Excel was used to create a bar chart and
expectation-maximization algorithm was run by using the
IBM SPSS version 26.0 (SPSS Inc, Chicago, IL, USA). Unless
otherwise stated, the threshold for statistical significance was
set to p< .05 for all analyses. We dealt with any missing val-
ues concerning the OIDP items and EQ-5D-5L dimensions as
‘missing at random’ when running expectation-maximization
algorithm. We identified missing values in 10% in these
items/dimensions and all were replaced with estimated val-
ues. A total of 1.4% of OIDP items and 20% of EQ-5D-5L
items were replaced by estimated data.

Summary statistics revealed percentages and number of
patients in each dimension of EQ-5D-5L- and OIDP.
Spearman’s rho was used to assess the bivariate correlations
between OIDP and EQ-5D-5L sum scores and the bivariate
correlations between each of the 5 and 8 dimensions for EQ-
5D-5L and OIDP, respectively. The association of OIDP with
EQ-5D-5L was assessed in linear multiple variable analysis,
adjusted for age and sex. A line graph and a Pen’s parade
were created to display the distributions of OIDP sum scores
and EQ-5D-5L index values when patients were listed
chronologically (lowest to highest values/scores) at baseline.

The Pen’s parade presenting the EQ-5D-5L index values also
included the second measurement illustrated by spikes.

Ethics approval and consent to participate

The study is reviewed and approved by the Regional Ethical
Committee for Health Research West, Norway (REK Vest
2017/51 and 2017/2264). Each patient provided written
informed consent prior to enrolling in the study.

Results

Sample profile

As depicted in Table 1, among 165 patients with SUDs
receiving opioid agonist therapy, the majority were males
(76%), and 31% and 36% were in the age range 30–40 and
40–50 years, respectively. About half of the participants (48%)
confirmed having completed primary school. The most com-
monly used substances during the past year were cannabis
(62%) and benzodiazepines (50%). About half the partici-
pants (42%) had hepatitis C infection, and the mean number
of remaining maxillary and mandibular teeth were respect-
ively, eight and nine teeth.

EQ-5D-5L and OIDP scores

Figure 1(a), displays the distribution of OIDP sum scores
ranging from 0 (not affected) to 32 (extremely affected daily)
when patients are ranged categorically from lowest to high-
est sum score. Figure 1(b), displays a Pen’s parade of EQ-5D-

Table 1. Basic characteristics of 165 patients with substance use disorders
(numbers (n) and percentages (%).

All patients (N¼ 165)

Age (years), n (%)
18–30 17 (10)
30–40 51 (31)
40–50 60 (36)
50–60 32 (19)
�60 5 (3)
Mean (SD) 43 (9)

Sex, n (%)
Male 125 (76)
Female 40 (24)

Highest level of education, n (%)
Not completed primary school 6 (5)
Completed primary school (9 years) 64 (48)
Completed high school (12 years) 54 (41)
College or university 8 (6)
Number of maxillary teeth (N¼ 102), mean (SD) 8 (5)
Number of mandibular teeth (N¼ 102), mean (SD) 9 (5)

Injected substances past year, n (%) 74 (60)
Substances use past yeara, n (%)

Cannabis 76 (62)
Benzodiazepines 61 (50)
Alcohol 33 (27)
Amphetamines or cocaine 37 (30)
Opioids 8 (7)

Comorbidities, n (%)
Hepatitis C virus infection 70 (42)
Hepatitis B virus infection <5 (<1)
Human immunodeficiency virus <5 (<1)

SD: Standard deviation.
aThe number of patients who have used substances at least once during the
past year leading up to the health assessment.

ACTA ODONTOLOGICA SCANDINAVICA 3



5L index values (ranging from 0: dead to 1: perfect health) at
baseline and the second measuring point (�1 year later)
when patients are listed in order from lowest to highest
index score at baseline. The blue line represents the distribu-
tion of index values at baseline, and the red spikes (furthest
from the blue line) demonstrate the changes in the index
score from baseline to the second measuring point if com-
pleted two measurements. The green dashed line represents
the mean index value for EQ-5D-5L of our study sample
0.690 (sd 0.222) (<0¼dead and 1¼perfect health) at base-
line with a tendency towards higher index values in the
second measuring point (0.708, sd 0.236).

According to Figure 2(a), the percentages reporting no
problems for each of the five EQ-5D-5L dimensions were in
descending order, 78% (self-care), 61% (mobility), 38% (usual
activities), 26% (pain/discomfort), and 16% (anxiety/depres-
sion). According to Figure 2(b), percentages of patients

reporting never problems were in descending order, 67%
(sleeping/relaxing), 65% (speaking), 65% cleaning teeth), 63%
(enjoy social contact), 62% (emotional stability), 58% (carry-
ing out work), 46% (showing teeth without embarrassment),
and 41% (eating).

Table S1 (Supplementary) depicts the mean distribution of
the five EQ-5L-5D (1–5) and the eight OIDP (0–4) dimensions
for the total study group, according to gender and age
groups. Overall mean summary EQ-5D-5L score amounted to
9.97 (range 5–25, sd 3.25). Overall mean summary OIDP score
was 9.75 (range 0–32, sd 9.59) and 80% had sum scores
above 0 (>0). Overall mean scores for the single EQ-5D-5L
dimensions (1¼ no problems to 5 ¼extreme problems)
ranged from self-care (1.30, sd 0.66) to anxiety/depression
(2.84, sd 1.14). Overall mean scores for the single OIDP items
(0¼ never problems to 4 ¼ problems daily or almost daily)
ranged from (0.80, sd 1.34) regarding sleeping/relaxing to

Figure 1. (aþ b) Pen’s parade figure presenting distribution of Oral Impact on daily performance sum score (0: not affected to 32: extremely affected) ordered
from lowest to highest (a). Correspondingly, EQ-5D-5L index value (0: dead to 1: perfect health) at baseline is presented (b) with lines indicating change to value at
second measuring point (�1 year later). �The green dashed line represents the mean index value of our study sample (0.690) at baseline and the blacked dashed
line represents the mean value of the general Norwegian population (0.848).
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(1.92, sd 1.81) regarding eating. Across most of the EQ-5L-5D
dimensions, the mean values were higher (worse) among
females than males and tended to increase with increasing
age., Across the OIDP items, mean frequency tended to be
higher (worse impacts) among females than males and
tended to become lower with increasing age group implying
less frequent impacts among older than among
younger patients.

The OIDP summary score (range 0–32) and single item
scores were significantly correlated with almost all dimen-
sions and the summary score of EQ-5D-5L (range 5–25).
Spearman’s rho was 0.34 (p< .01) for the unadjusted associ-
ation between OIDP and EQ-5D-5L total sum scores. As

depicted in Table 2, associations of EQ-5D-5L mobility dimen-
sion with OIDP items ranged from 0.11 (speaking) to 0.26
(cleaning teeth). Corresponding ranges of associations of EQ-
5D-5L self- care-, usual activities-, pain/discomfort- and anx-
iety/depression dimensions are depicted in Table 2.

Association between EQ-5D-5L and OIDP adjusted for
sex and age

Linear regression of the association between EQ-5D-5L sum
score (5–20) and OIDP sum score (range 0–32) (Table 3) and
between EQ-5D-5L index value (0-1) and OIDP (scaled 0-1)
(Table 4) adjusted for age and sex revealed an associations

a

b

0%

20%

40%

60%

80%

100%

Never Less than once monthly 1-2 �mes per month 1-2 �mes per week Daily or almost daily

0%

20%

40%

60%

80%

100%

Mobility Self care Usual ac�vi�es Pain/discomfort Anxiety/depression

No problems (1) Slight problems (2) Moderate problems (3)

Severe problems (4) Extreme problems or unable (5)

Figure 2. (a) Percentage distribution of eight OIDP dimensions among 165 patients with substance use disorder. (b) Percentage distribution of five EQ-5D-5L
dimensions among 165 patients with substance use disorder.

Table 2. Spearman’s correlations, rs, between each EQ-5D-5L of five dimensions (5 levels) and OIDP eight items (5 levels) among 165
patients with substance use disorder.

EQ-5D-5L scores
OIDP scores Mobility Self-care Usual activities Pain/discomfort Anxiety/depression

Eating 0.20�� 0.20� 0.20� 0.21�� 0.10
Speaking 0.11 0.34�� 0.27�� 0.24�� 0.14
Cleaning teeth 0.26� 0.31�� 0.18� 0.32�� 0.13
Sleeping/relaxing 0.18� 0.31�� 0.05 0.23�� 0.09
Showing teeth 0.16� 0.20� 0.25�� 0.20� 0.13
Emotional status 0.11 0.19� 0.24�� 0.14 0.09
Carry out work 0.22�� 0.29�� 0.30�� 0.22� 0.08
Enjoy social status 0.12 0.21�� 0.20� 0.17� 0.12

rs ¼ Spearman’s rho. �p< .05. ��p< .01.
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amounting to 0.12 (95% confidence interval (CI) 0.07–0.17)
and a coefficient of determination (R2) of 15% and an associ-
ation of �0.23 (95% CI �0.34 to �0.12) with R2 of 12% indi-
cating that the models explained about 14% and 12% of the
variance in EQ-5D-5L sum score.

Discussion

Oral and general health related quality of life are multidi-
mensional constructs that provide information of the oral
and the overall health conditions in individuals and popula-
tions [18,28]. The latter includes dimension of functional,
mobility, cognitive, mental health, and pain. Focussing on
patients with SUD receiving opioid agonist therapy, this
study aimed to assess associations between oral and general
health related quality of life. The findings revealed substan-
tial associations between oral- and health related quality of
life, both summary- and single item/dimension scores, and in
unadjusted and adjusted analyses. A similar summary score
correlation coefficient has been reported in Germany among
dental attendees [28]. Almost all OIDP single items correlated
significantly with each EQ-5D-5L dimension. Problems with
eating were most strongly correlated with the EQ-5D-5L
mobility and pain/discomfort dimensions. Problems carrying
out work were strongly associated with all EQ-5D-5L dimen-
sions, except the anxiety dimension and problems cleaning
teeth were most strongly correlated with the mobility-, self-
care, and usual activity dimensions. A review by Haag and
co-workers [29] confirmed that problems with mastication,
swallowing, speech, and smile aesthetics due to oral diseases
subsequently affected health related quality of life of general
populations in various countries. The coefficient of determin-
ation (r2), describes the amount of variance to which oral
health and health related quality of life overlaps, indicating
the amount of health-related quality of life that might be
affected in dental treatment. Overall, the present findings
suggest that SUDs patients’ perception of oral health charac-
terizes, at least to a certain degree, perceived general health

and vice versa, thus being accordant with studies in the gen-
eral population as well as in groups with various systemic
diseases [30–33].

The percentages reporting no problems were least for the
anxiety/depression- and largest for the self-care dimensions
of the EQ-5L-5D, meaning that a majority and minority of
the participating SUD patients confirmed problems related to
anxiety and self-care, respectively. Correspondingly, the per-
centages reporting having never problems according to the
OIDP inventory were smallest regarding eating (41%) and
largest for problems with sleeping and relaxing (67%), speak-
ing (65%), and cleaning teeth (65%). In contrast, a previous
study revealed that about 90% of the general Norwegian
population was without problems across all OIDP items [14].
The average EQ-5D-5L index value indicated that the health
related quality of life among SUD patients was worse (0.690)
than the reference value (0.848) estimated in the general
Norwegian adult population [34]. Moreover, SUD patients
seemed to be disadvantaged regarding oral health related
quality of life. Whereas 80% of the SUD patients reported
impacts according to the OIDP sum score, the corresponding
value for the general Norwegian population has been esti-
mated to 18% [14]. This is consistent with previous research
showing that patients with SUDs have inferior health- and
oral health related quality of life compared with controls and
the general populations [6,35].

Mean impact scores across the five EQ- and eight OIDP
domains were in general higher among females than males
indicating sex differences in perceived oral and general
health related problems. Except for the anxiety dimension,
the mean EQ-5D-5L dimensions were lower among the
younger than the older SUD patients. This accords with pre-
vious studies in several countries indicating that perceptions
of health problems seem to be more moderate among
younger than older individuals [36]. Similar findings regard-
ing the age distribution of the anxiety/depression dimension
have also been reported in studies from Slovenia, China,
Indonesia, and Italy [36], suggesting further research into this
dimension. Across all OIDP items, the mean scores were
higher in the youngest than the oldest age group – indicat-
ing that younger patients have poorer oral health percep-
tions than their older counterparts. Several factors have been
suggested to contribute to this unexpected trend with a
plausible explanation being that oral problems such as tooth
loss are seen as a normal consequence of ageing and that
greater initiative regarding healthy lifestyle might contribute
to increase younger peoples’ expectations to oral health.

A strength of this study is that we employed two com-
monly used quality of life instruments validated for the
Norwegian context [6,34]. However, since both instruments
are generic, they might not be highly sensitive for impair-
ments [12]. For instance, an orofacial aesthetics scale might
be more sensitive for aesthetic impairment than the OIDP
inventory [35]. Substantial correlations between the two con-
structs could be attributed to the cross-sectional study
design and the generic nature of the measurement instru-
ments. On the other hand, we did not consider measurement
errors that might have weakened the correlations observed.

Table 3. Linear regression of the association between EQ-5D-5L sum score
(5–20) and OIDP sum score (0–32) at baseline, sex, and age (n¼ 165).

Coefficient (95% CI)
EQ-5D-5L sum score

Male 0 (ref)
Female 1.01 (–0.08 to 2.10)
Age (per 10 years) –0.11 (–0.61 to 0.39)
OIDP sum score 0.12 (0.07–0.17)
R2¼ 0.1460

Table 4. Linear regression of the association between EQ-5D-5-L index value
(0-1) and OIDP (scaled 0-1) at baseline, sex, and age.

Coefficient (95% CI)
EQ-5D-5L index value

Male 0 (ref)
Female –0.06 (–0.14 to 0.01)
Age (per 10 years) 0.01 (–0.03 to 0.04)
OIDP sum score –0.23 (–0.34 to �0.12)
R2 ¼ 0.1165

The OIDP sum score (0–32) is scaled 0-1 dividing the sum score by
32 (n¼ 165).
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Seculic and co-workers [31] in a study of dental patients,
reported on much higher correlations estimated with a statis-
tical technique that allows modelling variables directly, and
thus eliminating measurement errors occurring during data
analysis. Also due to the cross-sectional design of our study
and in spite of the substantial correlations observed, no
causal inference can be made regarding the relationship
between the two quality of life measures. In addition,
unmeasured confounding variables might have biased our
data and since our study as based entirely on self-report
data, social desirability and recall biases cannot be ruled out.
Another study limitation worthwhile of being noted is the
majority of males in the study group which may have
resulted in insufficient statistical power to detect an effect
in females.

It is well documented that oral diseases, such as dental
caries and tooth loss, are prevalent among patients with
illicit substance use [2,7]. Published reviews have shown that
these patients suffer from more severe oral diseases than the
general population – however, with a substantial range in
frequency and severity [36,37]. National and international
studies have reported that in addition to an increased oral
disease burden, a range of adverse health consequences of
substance use have been reported, such as mental disorders
and pulmonary and infectious diseases (tuberculosis and
hepatitis) [1,10]. Moreover, oral diseases impact both oral
health- and health related quality of life, as reported by most
available evidence [33]. Several explanations might be sug-
gested for the relationship between oral health-and health
related quality of life observed in this study. Oral diseases
affect the local oral area but might also impact other organ
systems directly and indirectly, for instance, oral cancer, tem-
poromandibular disorder, and tooth loss that evoke distal
metastases and mental disorders, respectively [17]. Thus,
impaired oral health could have substantial impact on gen-
eral quality of life. Oral- and systemic diseases have common
risk factors and are reflected by oral – and overall health
related quality of life that might evoke associations between
the two constructs. It is also likely that some of the associa-
tions are related to common risk factors. Substantial correl-
ation between oral- and overall health related quality of life
observed in this study could have suggested that SUD
patients suffered oral disease with systemic manifestations or
systemic diseases with oral manifestations.

Conclusion

The substantial correlation between summary OIDP and EQ-
5D-5L scores estimated in this study reflects the importance
of oral health to the general health for patients with SUDs
receiving opioid agonist therapy. Poor oral health could
impact negatively on general quality of life and could also
be an indicator of the presence of common risk factors that
needs attention. This should be considered in the develop-
ment of preventive strategies suggesting that health care
professionals should pay attention to oral health. Effective
preventive and therapeutic interventions by dentists and
other health professionals might improve patients’ oral and

general health related quality of life. Knowing the magnitude
of the relationship could facilitate a more patient-centered
treatment approach for patients with SUDs receiving opioid
agonist therapy.
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