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Utility of two oral health-related
quality-of-life measures in
patients with xerostomia
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Abstract — Objectives: The study compared the validity of the short form of the
Oral Health Impact Profile (OHIP) and Oral Impacts on Daily Performance
(OIDP) as measures of oral health-related quality of life in patients with
xerostomia in the UK. Methods: A cross-sectional comparison of OHIP14 and
OIDP with measures of clinical indicators, xerostomia symptom status, speech
function, global oral health ratings and psychological well-being, in 85 patients
attending outpatient clinics. Results: Both OHIP14 and OIDP had excellent
internal reliability, and good criterion and construct validity when used in this
population of xerostomia patients. In regression analyses, salivary gland
condition and xerostomia symptom status significantly predicted oral health-
related quality of life (OHRQoL), accounting for 29% and 14% of the variance in
OHIP and OIDP scores respectively. In turn, OHRQoL predicted global ratings
of oral health (26% of variance) and psychological well-being (depression)
scores (15%). Sex, ethnicity and age were associated with clinical presentation
and patient-reported symptoms. Clinical presentation, OHRQoL (as measured
by the OIDP) and speech function were related to duration of symptoms.
Conclusion: Both OHIP14 and OIDP have good psychometric properties and
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Xerostomia, or dry mouth, is a common chronic
condition affecting one-quarter of adults and 40%
of elderly people (1). The commonest cause of
xerostomia, in developed countries, is the side
effects of therapeutic drugs. Over 400 prescribed
drugs cause xerostomia, particularly antidepres-
sants, antihypertensives and antihistamines. Few
appropriate alternative drugs are available, and
many of these have other side effects. Xerostomia
and hyposalivation are also seen as sequelae of
damage to salivary glands in autoimmune (rheu-
matoid arthritis, Sjogren’s syndrome, systemic
lupus erythematosis) and other systemic diseases
(multiple sclerosis and Alzheimer’s disease) (2);
and as a consequence of radiation for treatment of
head and neck cancer. Symptoms of dryness

include cracked lips and unquenchable thirst.
Severe cases can present with soreness and a
burning sensation, and reduced ability to speak,
chew, swallow, taste and sleep (3, 4). Persistent
dryness can lead to oral candidiasis, and an
increased risk for caries and gingivitis (5).

In the absence of a curative treatment for
xerostomia, the overriding therapeutic goal is
long-term management. For such conditions,
where treatment is not about cure but increasing
patient comfort, there is a strong case for under-
standing the impact of the conditions on patients’
everyday lives (6). To date, a number of oral health-
related quality-of-life measures (OHRQoL) have
been developed which explore the impact of oral
health and disease on daily functioning (7). These
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measures are predominately generic; that is, they
are intended to assess OHRQoL across a range of
different oral health conditions. Consequently,
when such measures are employed to assess
outcomes of a particular condition or disease, their
reliability and validity may be reduced (8, 9). Yet,
to date, there has been minimal research utilising
OHRQoL measures in clinical settings with partic-
ular patient populations; instead, such measures
have largely been employed in general or primary
care population surveys.

Previous research in xerostomia has been pre-
dominately clinical in nature, focussed on the
aetiology and management of the condition (4).
Only a handful of studies have supplemented such
clinical data with patient-reported measures of
quality of life (10-12). The results indicated that,
compared with healthy volunteers, patients with
xerostomia had a reduced quality of life. However,
all studies focussed on xerostomia in only one
specific patient group — those with chronic auto-
immune disorders, primary and secondary
Sjogren’s syndrome - and utilised generic as
opposed to OHRQoL measures. The impact of
primary and secondary Sjogren’s syndrome is
likely to be mediated by the extraglandular man-
ifestations of the autoimmune disorder, e.g. arthri-
tis, mylagia rather than oral symptoms, thus
generalisation from this patient group to a wider
xerostomia population including those with drug-
induced xerostomia may be problematic. The one
study to employ a specific oral health-related
measure (OHIP49), again with a population of
(southern Chinese) Sjogren’s syndrome patients,
found that their OHIP summary scores did not
differ significantly from that of a control group.
Given that the study did find group differences on
the disease-specific dry mouth measure, the
authors questioned the sensitivity of OHRQoL
measures such as OHIP for this population (13).

The aim of the present study was to assess the
performance of two OHRQoL measures: the abbre-
viated 14-item Oral Health Impact Profile (OHIP14)
(14) and Oral Impacts on Daily Performance (OIDP)
(15) in a sample of patients exhibiting xerostomia in
the UK. These measures were chosen as both are
theoretically derived (16), and both have been
validated in the UK; OHIP14 (9, 17) and OIDP (15,
17). In addition, the OHIP is the most comprehen-
sively used and well-known OHRQoL measure, and
was used in the one previous study of OHRQoL in
xerostomia. We compared the internal consistency,
and criterion and construct validity of the OHIP14
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and OIDP by assessing their relationships with
relevant clinical variables, as well as patients’ per-
ceptions of their symptom status, global oral health
ratings and psychological well-being.

Methods

Participants

The data were collected as baseline measures in a
randomized control trial of reservoir bite-guards in
the management of xerostomia (18). Inclusion
criteria for participation were: (i) one or more
symptoms of xerostomia from the European
screening questionnaire (19), and (ii) whole
unstimulated salivary flow <0.2 ml/min, which
encompassed those with symptomatic xerostomia
and secondary Sjogren’s syndrome. Participants
meeting the above criteria but who had: (i) clinical
evidence of candidiasis on visual examination or
Candida spp. colony counts >1000 cfu/ml from
initial microbiology tests on saliva, or (i) had
taken antifungals in the previous month, were
excluded from the study.

Patients attending outpatient rheumatology,
liver, pain management, oral medicine, speech
and language and Sjogren’s syndrome clinics at
two London teaching hospitals who met the study
criteria were invited to participate. Patients who
required hospital transport or were unable to
understand and complete the questionnaires were
excluded. After obtaining informed consent, demo-
graphic and clinical data were collected. Following
this, whole-mouth saliva tests (unstimulated flow
rates) were taken. Participants were then given the
measures of symptom status, OHIP14, global oral
health, and psychological well-being to take away
with them. They returned approximately 1-week
later to the clinic with the completed question-
naires, at which time they completed OIDP. Par-
ticipants then completed the two speech tests. The
project was approved by the Research Ethics
Committee of King’s College Hospital, and written
consent was obtained from all participants.

Measures

Demographics and medical histories

Participant’s provided information on age, sex,
current or most recent employment status, self-
classified ethnic group, and duration of dry mouth
symptoms. Data on the underlying diagnosis and
medication were collected from participants’ med-
ical records.



Clinical indicators
The three clinical variables — salivary flow, clinical
signs, and salivary gland condition — were meas-
ured during the initial examination by a single
clinician. Unstimulated whole-mouth salivary flow
rates were measured by asking patients to dribble
saliva into a pre-weighed glass vial for 5 min, the
cut-off point for inclusion in the study being
>0.2 ml/min. A second timed whole-mouth
unstimulated salivary sample was collected for
Candida spp. count estimation expressed as colony-
forming units per millilitre in order to confirm the
clinical diagnosis before entry into the trial.
Following this, the clinician recorded whether or
not each of 10 clinical signs were present: lips dry,
lips cracked, nose dry, skin dry, tongue coated,
tongue fissured, mucous dry, thin, atrophied, or
erythematous. If a sign was present, it was coded
as 1; these were then summed together to give a
total clinical sign score (range 0-10), a higher score
indicating a worse clinical condition. The clinician
then recorded the condition of the salivary glands;
salivary glands that were infected, tender, or
enlarged were recorded as 1, and those normal
were coded as 0.

Symptom status

Xerostomia Inventory (XI) (20) is an 11-item scale
which was derived to measure the range of the
xerostomia experience. Respondents are asked to
indicate the frequency with which they experi-
enced each symptom on a scale of 0 (never) to 4
(very often) (e.g. ‘I sip to aid in swallowing food’).
Two summary measures were calculated; additive
and number of impacts. The additive measure was
the unweighted sum of all item codes (XI-additive;
range 0-44), with higher scores indicating a greater
severity of xerostomia symptoms. The impact
measure is the number of items rated as 3 (often)
or 4 (very often) (XI-impacts; range 0-11). This
threshold was chosen on the basis of the sample as
the number of impacts for xerostomia was high.
The reliability and validity of the scale have been
reported as good (20).

Oral health-related quality of life

Oral Health Impact Profile (OHIP14; 13) is a 14-item
questionnaire designed to measure the frequency of
problems associated with the mouth, teeth, or
dentures over the previous month on seven dimen-
sions: functional limitation, pain, psychological
discomfort, physical disability, psychological dis-
ability, social disability, and handicap. Participants

Oral health-related quality of life in xerostomia

are asked to rate each of the items on a five-point
scale from 0 (never) to 4 (very often). Two summary
measures were created; additive and number of
impacts. The additive measure is the unweighted
sum of all items (0-56) (OHIP-additive), with higher
scores indicating poorer OHRQoL. The impact
measure is the number of items rated as 2 or above
(i.e. ‘occasionally’, ‘often’, ‘very often’) (range 0-14)
(OHIP-impacts), with higher scores indicating a
greater number of impacts. In addition, separate
scores can be obtained for each of the seven
dimensions by summing the codes for the two
items per dimension.

Oral Impacts of Daily Performance (OIDP; 14)
measures the disabling and handicapping impacts
of oral disease on the person’s ability to perform
eight daily activities: eating and enjoying food,
speaking and pronouncing, cleaning teeth, sleep-
ing and relaxing, smiling, laughing and showing
your teeth without embarrassment, maintaining
one’s usual emotional status, carrying out one’s
major work or social role, and enjoying contact
with people. A modified version of OIDP was
used in which participants are asked to rate the
impact on each of the eight daily activities in the
previous 4 weeks (‘yes’, ‘no’), and the severity of
these impacts on a five-point scale from 0 (no
effect) to 5 (very severe effect). In line with the
OHIP data, additive and number of impacts
summary measures were created. The impact
measure was the total of items answered ‘yes’
(range 0-8) (OIDP-impacts), and the additive
measure the sum of the unweighted items (range
0-32) (OIDP-additive).

Speech function

Assessment of Intelligibility of Dysarthric Speech
(AIDS; 21) and the Robertson Dysarthria Profile
(RDP; 22) were used to measure speech function.
The AIDS assessment battery is currently recog-
nized as the most objective assessment of speech
intelligibility. In the present study, we used the
single-word assessment, which requires patients to
read aloud a list of 50 written words. Each word is
selected at random from a choice of nine single
words, which share similar articulatory features.
The listener is blind to the target word. The score
obtained is how many words out of 50 the
participant speaks correctly.

Five subtests and one adapted subtest from the
RDP were used to assess speed of speech (diado-
chokinetic articulation). The five subtests require
the patient to say either one sound or two
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alternating sounds as many times as possible in 5 s.
These sounds are: 1 — ‘oo—ee’; 2 — “pa—pa—pa’, 3 —
‘ta—ta—ta’, 4 — ‘ka—ka—ka’ and 5 — ‘ka-la’. The sixth
sound was adapted so that the production of the
sequence of sounds ‘p-t-k’ was extended from 5 (as
in the RDP) to 20 s. Separate scores are obtained for
each of the six sounds, which represent how many
times each is repeated in the time available. The six
scores were summed to give an overall measure of
speed of speech. All of the speech data were
recorded onto a minidisc (Sony MZ-R37: Sony
Corporation, Tokyo, Japan) and later scored by a
speech and language therapist. A hand-held man-
ual counter was used to score the number of
repetitions achieved in the RPD tasks.

Global oral health rating

Participants were asked to rate the health of their
mouth on a scale of 0 (poor) and 4 (excellent). Such
single-item global ratings have been used exten-
sively in the literature (9, 17), and have been found
to be related to functional impairment (23), and
well-being indicators (24).

Psychological well-being

Hospital Anxiety and Depression Scale (HADS; 25)
is a 14-item measure designed to detect anxiety and
depression in general medical outpatient popula-
tions. Participants rated each of the items on how
they had felt in the last few days on a scale of 0 (not
at all) to 3 (most of the time). Sample items include
‘I feel tense or wound up’ and ‘I have lost interest
in my appearance’. Responses for the seven anxiety
items were summed so that the higher the score,
the more anxiety reported by the participants
(HADS-A; range 0-21). Similarly, the seven depres-
sion items were summed to give a depression score
(HADS-D; range 0-21). On the basis of their scores,
individuals can be assessed in four score ranges
which indicate the severity of the states; ‘normal’
(0-7), ‘mild” (8-10), ‘moderate’ (11-14), and ‘severe’
(15-21). The HADS has been used extensively in
patient populations, and has good reliability and
validity (25).

Data analysis

The internal consistency of each OHRQoL measure
was used to assess the extent to which the items
related to a particular dimension and was calcula-
ted using Cronbach’s alpha and the split-half
reliability. Given that OIDP has only eight items,
each relating to a different domain, the split-half
reliability of this measure could not be calculated.
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Criterion validity was assessed by correlating the
total score derived from each of the two instru-
ments and the number of impacts with the two
measures of speech function (AIDS, RDP) and the
global oral health rating, and by calculating the
correlation between the OHIP14 and OIDP scores.
Convergent validity, an aspect of construct valid-
ity, was assessed by correlating each of the meas-
ures (OHIP14 and OIDP) with the clinical variables
(salivary flow, clinical signs, condition of the
salivary glands), patient reported symptoms of
dry mouth (XI), and the measure of psychological
well-being (HADS-A and HADS-D), using Spear-
man’s rank or Pearson’s product-moment correla-
tions, as appropriate. To further explore the
construct validity of the two OHRQoL measures
in relation to patients’ experience of xerostomia, a
series of regression analyses were used to identify
predictors and outcomes of the number of impacts
and total scores for both measures. Wilson and
Cleary’s (26) conceptual model of patient outcomes
was used to guide the statistical analysis.

The measure of the number of impacts for both
OHIP14 and OIDP, as well as the measure of
salivary flow were not normally distributed, and all
were square root-transformed. No suitable trans-
formations of the AIDS score could be found and
this variable was dichotomized as ‘high’ or ‘low’
around the mean.

Results

Participant characteristics
Of 136 people who were invited to participate, 92
were recruited but six declined because of work
commitments, ill health, lack of interest or child-
care commitments. For one participant, the major-
ity of clinical data were missing, leaving a total of
85 participants. Of these 85 (20 men, 65 women),
the mean age was 59.8 (SD = 11.5) and they had
had xerostomia for on average 6.3 years
(SD = 6.3). Seventy-four participants (87%) were
identified as white, with eight (9%) describing
themselves as Black African, Black Caribbean, or
Black other. Most of the sample was retired (58%).
On clinical examination, the primary diagnoses
were rheumatoid arthritis (n = 36) and osteoarth-
ritis (n = 20) with additional diagnoses of pri-
mary biliary cirrhosis (n = 13) and systemic lupus
erythematosis (n = 3), insulin or non-insulin dia-
betes (n = 9), diet n = 4), and scleroderma
(n = 1). Medication use was high, predominately



Table 1. Mean (SDs), range, and sample sizes of study variables

Oral health-related quality of life in xerostomia

Mean (SD) Range n

Clinical indicators

Flow rate (ml/min) 0.13 (0.14) 0-0.64 70

Number of clinical signs 6.03 (1.49) 2-9 79
Symptom status

XI-additive 29.77 (7.83) 642 85

XI-impacts 6.98 (2.65) 0-11 85
Oral quality of life

OHIP-additive 22.47 (12.97) 0-54 85

OHIP-impacts 7.35 (4.17) 0-14 85

OIDP-additive 12.51 (9.05) 0-40 85

OIDP-impacts 4.22 (2.39) 0-8 85
Speech function

AIDS 43.90 (7.11) 18-50 73

RDP 110.35 (29.84) 13-180 80
Global oral health 0.91 (0.88) 04 85
Psychological well-being

HADS-Anxiety 8.08 (4.80) 0-21 85

HADS-depression 6.49 (3.77) 0-19 85

Note: XI = Xerostomia Inventory; OHIP = Oral Health Impact Profile; OIDP = Oral Impacts on Daily Performance;
HADS = Hospital Anxiety and Depression Scale; AIDS = Assessment of Intelligibility of Dysarthric Speech;

RDP = Robertson Dysarthria Profile.

antidepressants (31%), non-steroid anti-inflamma-
tories (35%), diuretics (24%), allergy (41%) and
steroids (46%).

The clinical indicators and measures of
OHRQoL, speech, global oral health, and psycho-
logical well-being were similar in both sexes. The
only exception was a positive relationship be-
tween sex and clinical signs (r = 0.23, P < 0.05),
such that women were reported as having a
greater number of clinical signs than men.
Women also reported greater xerostomia symp-
tom status (r = 0.22, P <0.05) and number of
impacts (r = 0.22, P <0.05), compared with
men. Participants who were white British re-
ported a worse xerostomia symptom status
(r = -0.23, P <0.05), a greater impact of symp-
toms (r = —0.26, P < 0.05), and were more likely
to have infected, tender, or enlarged salivary
glands (r = -0.23, P <0.05) than those who
were non-white. There were no significant re-
lationships between age and study variables, with
the exception that participants who were younger
reported worse xerostomia symptom status
(r = -0.22, P <0.05). Finally, participants who
reported symptoms of dry mouth for longer
(8+ years) had a greater impact on daily func-
tioning as measured by OIDP (r = 0.23,
P <0.05), were more likely to have infected,
tender, or enlarged salivary glands (r = 0.39,
P <0.001), and had slower speech as measured
by the RDP (» = 0.25, P < 0.05), compared with

those with symptoms for a shorter duration (0-
7 years).

Descriptive statistics

For measures (OHIP14, OIDP, XI) where data were
missing for between 1 and 3 items for a participant,
the items were mean-substituted. For measures
where more than one participant's data were
missing, the presented results are for those for
whom data were available. Sample sizes for each
measure are given alongside the descriptive statis-
tics in Table 1, which presents the mean, standard
deviations and ranges for all study variables. Given
the inclusion criteria for participation in the study,
clinical indicators of dry mouth, subjective meas-
ures of symptom status and of OHRQoL would be
expected to be severe. Indeed, as can be seen from
Table 1, salivary flow rate was minimal, and
common clinical signs extensive, with 39% (33/
85) of participants having infected, tender or
enlarged salivary glands. The mean xerostomia
symptom score was high (29.77) compared with the
two previous studies utilizing this scale in a
general population; X = 1995 (20) and 20.19
(27). With regard to OHRQoL, the mean values
for both measures were higher than those reported
for a general primary care population, OHIP-
additive (18.9), OHIP-impacts (6.2), and OIDP-
impacts (3.5) (17). Of the participants, 5.9% did
not report an impact on the OHIP14, compared
with 2.4% on the OIDP. In addition, 8.2% (OHIP)
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Table 2. Criterion and construct validity (r-values) of total scores and number of impacts using OHIP14 and OIDP

OIDP-impacts OHIP-additive OHIP-impacts OIDP-additive

Speech

AIDS -0.25% -0.23* -0.29** -0.21

RDP -0.06 -0.13 0.01 0.05
Global oral health —0.51*** —0.45%** —0.53*** —0.45%**
Clinical Indicators

Salivary flow rate -0.08 -0.03 -0.13 -0.03

Clinical signs 0.17 0.20 0.11 0.18

Salivary gland condition 0.29** 0.28** 0.21 0.28**
Symptom status

XI-additive 0.46*** 0.47*** 0.34%** 0.35%**

XI-impacts 0.37%** 0.39*** 0.28** 0.32**
Psychological well-being

HADS-Anxiety 0.21 0.15 0.14 0.09

HADS-Depression 0.40%** 0.32** 0.34** 0.21

For abbreviations see Table 1.

All ry = Pearson product-moment correlations, with the exception of global oral health, AIDS, and salivary gland
condition, which were assessed with Spearman’s rank coefficients. OHIP-impacts, OIDP-impacts, salivary flow rate

Vtransformed.
*P < .05, *P < .01, **P < .001.

and 11.8% (OIDP) of participants reported the
maximum number of impacts for that scale. Of the
OHIP14 dimensions, the mean scores were higher
for functional limitations (X = 4.07) and psycho-
logical discomfort (4.01) compared with physical
pain (3.64), psychological disability (3.41), physical
disability (2.73), handicap (2.51) and social disabil-
ity (2.11). No impacts were reported by 11.8% of
participants for functional limitations or physical
pain, 12.9% for psychological discomfort, 15.3%,
31.8% and 34.1% for psychological, physical and
social disability, respectively, and 28.2% for handi-
cap. Overall oral health perceptions of the sample,
as indicated by the global rating, were low; 37.6%
reported a rating of ‘poor’ and 38.8% ‘fair’, com-
pared with ratings of ‘good’ (20%), ‘very good’
(2.4%) and ‘excellent’ (1.2%).

Using the clinical classification criteria for the
psychological well-being measure, whereby a
score of =8 indicates clinically significant levels
of anxiety or depression (25), 48.2% of partici-
pants would be categorized as clinically anxious,
with 27.1% of these defined as moderate or
severe. One-third (34.1%) would be categorized
as clinically depressed, with 12.9% moderately or
severely so.

Internal consistency

The internal consistency for both OHRQoL scales
was excellent, with Cronbach’s alpha values for
additive OHIP14 and OIDP being 0.92 and 0.83
respectively. Similarly, the split-half reliability for
the additive OHIP14 scores was high, 0.91.
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Criterion validity

The criterion validity of both measures when
compared with speech function scores and global
oral health ratings are presented in Table 2 (rows
1-3). Neither measure was associated with speed
of speech (RPS). The additive scoring method for
both OHIP14 and OIDP, and the number of
impacts on OHIP14, were weakly and negatively
related to the measure of speech intelligibility
(AIDS). Both measures of OHRQoL showed
highly significant negative relationships with the
global oral health rating, indicating that individ-
uals with poorer functioning reported their over-
all oral health to be lower. Although the
relationships were highly significant for both
scoring methods, the strength of the correlations
was slightly lower with the number of impacts
compared with the additive method. The correla-
tion between OHIP14 and OIDP additive scores
was 0.72 (P < 0.001).

Construct validity

Neither OHIP nor OIDP were associated with
whole-mouth salivary flow rate or number of
clinical signs (see Table 2). Both OHIP14 (additive
and impacts) and OIDP (impacts) were related to
major salivary gland symptoms such that those
individuals whose major salivary glands (parotid
and /or submandibular glands) were infected,
tender or enlarged were more likely to report
poorer oral health functioning. The correlation
for OIDP-additive approached significance
(P = 0.05).



Oral health-related quality of life in xerostomia

Table 3. Hierarchical regressions predicting the impacts and additive scores for OHIP14 and OIDP

Additive Impacts

Predictors p F-value Adj. R? p F Adj. R?
OHIP
Step 1: Clinical variables

Salivary gland condition 0.28** 6.79** 0.07 0.27%* 6.30** 0.06
Step 2: Symptom status

XI-additive 0.43*** 12.77*** 0.23 0.43%** 12.64*** 0.22
oIDP
Step 1: Clinical variables

Salivary gland condition 0.18 271 0.02 0.25* 5.50* 0.05
Step 2: Symptom status

XI-additive 0.34** 6.18** 0.11 0.33** 7.59** 0.14

Note: See footnotes of Tables 1 and 2. All beta coefficients are standardized.

The correlations between both measures and
xerostomia symptom status were all highly signi-
ficant, with participants who reported greater
severity of symptoms and more impacts having
poorer oral health functioning. Regardless of the
scoring method used, the associations for OHIP14
were consistently stronger than those for OIDP.

As can be seen in Table 2, both OHIPP14 (additive
and impacts) and OIDP (additive) were signifi-
cantly related to depression but not anxiety scores;
those individuals who reported poorer oral health
functioning had greater depressive symptoms,
with the relationship being strongest for OHIP14
using the additive scoring method.

Regression analyses

In the first set of regressions we assessed clinical
variables and symptom status as predictors of the
two OHRQoL measures. Only those clinical and
symptoms measures for which significant corre-
lations had been identified for OHIP14 and/or
OIDP were entered in to the model (major
salivary gland symptoms, XI). Salivary gland
symptom scores were entered as the first step
followed by the additive xerostomia score simul-
taneously in the second step (see Table 3). The
final models were significant for both OHIP14
and OIDP regardless of scoring method. How-
ever, more variance was accounted in the addit-
ive and impact models of OHIP14 (23% and 22%
respectively) than for OIDP (11% and 14%).
While the clinical indicator — major salivary
gland symptoms - was significant in the first
step of the model for OHIP (additive and
impacts) and OIDP (impacts), when the symptom
status measure was entered, it was no longer a
significant predictor. The xerostomia symptom
score was a significant predictor in all models.

Table 4. Regression analyses predicting global health
and psychological well being from OHIP14 and OIDP
additive scores

Outcome

variable OHIP f OIDP F-value Adj. R

Global oral -0.30* —-0.27* 15.91***  0.26
health

HADS-D 0.33* 0.10 8.14***  0.15

HADS-A 0.21 -0.01 1.82 0.02

Note: See Table 3 footnote.

These regression analyses were repeated with
number of xerostomia impacts as predictors in-
stead of the additive scores. Interestingly, the
clinical variable remained significant even after
symptom status had been entered for both OHIP
measures — additive (f = 0.22, P < 0.05) and
impacts (f = 0.21, P <0.05) — and approached
significance for OIDP (impacts) (f = 0.20,
P = 0.06). For all the models, the amount of
variance accounted for was reduced compared
with the equivalent additive models, OHIP (addit-
ive 16%, impacts 18%) and OIDP (additive 7%,
impacts 12%).

In the final set of analyses, we assessed whether
OHIP14 and OIDP were predictive of global oral
health ratings and psychological well-being. Hier-
archical regression analyses were carried out enter-
ing both OHIP and OIDP additive scores
simultaneously (see Table 4). As can be seen, the
models for global oral health ratings and depres-
sion scores were significant, accounting for 26%
and 15% of the variance respectively. Both OHIP14
and OIDP were significant predictors of overall
oral health, while for depression scores only
OHIP14 reached significance.

Again, these analyses were repeated utilizing the
number of impacts on OHIP14 and OIDP, instead
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Clinical indicators Symptom status

Salivary flow

Clinical signs 0.43%**

Salivary gland 0.347

condition — 0.28™

A 4

Functioning Global oral Psychological
health perceptions well-being
Speech
- AIDS
- RPS HADS
Global oral - depression
health
OHIP14 | —0-80° HADS
 0.33* - anxiety
-0.27*

Fig. 1. Conceptual model of patient outcomes in xerostomia. Adapted from Wilson and Cleary [(26); p. 60. Copyright

1995, American Medical Association].

of the additive scores. The relationships were
similar; with the exception that only the impacts
for OHIP predicted global oral health. In addition,
the amount of variance accounted for was reduced
compared with the additive models; 8% (HADS-
depression) and 23% (global health). The findings
of the regression analyses are summarized in Fig. 1,
using the conceptual model of patient outcomes as
a framework (26). The results shown are those for
the additive scoring method only for all measures,
and include only coefficients that were significant
in the regression models (P < 0.05) in order to ease
interpretation.

Discussion

This study aimed to evaluate the validity of two
OHRQoL measures in a specific clinical context:
patients with xerostomia. As such, this was the first
study to examine the predictors and correlates of
OHRQoL in this population. The findings suggest
that both OHIP14 and OIDP have good psycho-
metric properties and are useful measures of
OHRQoL in xerostomia. Overall, however, the
OHIP14 performed better than did OIDP. The data
also indicate that the additive scores — the total
burden on patients — may be more important in this
population than impacts — the number of areas of
life affected.

The internal consistency of both measures was
excellent. The value for Cronbach’s alpha was
similar to previous studies in relation to a UK
primary care population with acute dental prob-
lems; OHIP14 (0.91) and OIDP (0.88) (17), far
exceeded Nunally’s standard of 0.70 appropriate
for clinical trials and other studies involving group
comparisons (28).
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As would be expected in a population with a
chronic oral health condition, both measures detec-
ted a high degree of impact on everyday function-
ing. Using the same ‘occasional’ threshold on the
OHIP14, both the prevalence (94.1%) and the mean
number of impacts (7.35) were higher than in the
study reported above (88.2% and 6.2 respectively)
(17). In contrast to this previous study, the present
data indicated that the prevalence of impact was
higher for OIDP than OHIP (97.6% versus 94.1%).
Similarly, the number of participants reporting the
maximum number of impacts was highest for
OIDP (11.8%) than OHIP (8.2%). This may simply
be due to the OIDP having fewer items. Alternat-
ively, it may be related to the scale content; while
OHIP and OIDP are theoretically and conceptually
similar, differences in item content may influence
their sensitivity to specific impacts in particular
clinical conditions. Xerostomia is characterized by
physical discomfort and/or pain relating to dry-
ness of the mouth and skin, soreness, and burning
sensation, together with difficulties in chewing,
swallowing, speaking, tasting and sleeping. In-
deed, on the OHIP, the prevalence of impacts was
greatest for dimensions representing functional
limitations (speech, taste), psychological discom-
fort (self-conscious, tense) and physical pain
(aching, eating) and, to a lesser extent, psychologi-
cal disability (difficulty relaxing, embarrassed).
Approximately one-third of the sample reported
no impacts on the six questions relating to physical
disability, social disability, or handicap. In com-
parison, the OIDP gives less weight (2/8 items) to
social disability and handicap (unable to carry out
work/social role, difficulty in contact with people),
which may be of little relevance in xerostomia. On
this basis, more impacts would be expected on
OIDP compared with OHIP. One implication being



that the face and content validity of OHRQoL
measures should be assessed carefully before they
are used in specific clinical conditions. Alternat-
ively, large item measures could be used as a
source of relevant items for disease-specific meas-
ures (29).

Both measures had significant and equally good
criterion validity when compared against global
oral health ratings. Again, this is contrary to a
previous study (17), which found that the correla-
tion between OIDP and global ratings of oral health
were lower than that for OHIP, which may be
related to the relative ill-health in the present
sample. Here, for both measures, the additive
scoring system correlated more highly than did
the number of impacts.

Both OHIP and OIDP were only weakly related
to one of the two measures of speech function, the
assessment of speech intelligibility. While difficulty
in speaking can be a symptom of xerostomia, it
constitutes only one question on the OHIP and
OIDP and, on this basis, it is perhaps not surprising
that the OHRQoL measures were not related to
speech function. Additionally, it is important to
note that for the majority of the present patient
sample, speech was not significantly disrupted; for
example, 83.6% of participants scored 241 (of 50)
on the measure of speech intelligibility.

Neither OHIP nor OIDP were related to two of
the three clinical characteristics of xerostomia
(salivary flow, number of clinical signs). The
presence of salivary gland signs was associated
with both OHRQoL instruments. Interestingly,
while the number of impacts on OIDP was signi-
ficant, the severity score was not. This may suggest
that in this population, patients had a high number
of impacts that were relatively minor in severity.
Overall, these data are in accordance with previous
research, which indicates only weak associations
between clinical measures and subjective ratings of
oral health (30).

In contrast to the clinical presentation, both
OHIP and OIDP correlated highly with patients’
perceptions of their dry mouth symptoms. These
relationships were greater for OHIP14 compared
with OIDP, regardless of the scoring method used.
Furthermore, in the regression models, patient-
rated symptom severity and number of impacts
accounted for greater variance in OHIP (16%)
compared with OIDP scores (9%). A similar pattern
was evident in relation to psychological well-being;
OHIP (additive and impacts) but not OIDP predic-
ted patients’ depression scores. Cumulatively,
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these findings support the construct validity of
both OHRQoL measures when used in this clinical
context but indicate that OHIP may perform better
overall. Furthermore, in all regression models, both
for predictors and outcomes of OHRQoL, the
variance accounted for was lower when using the
number of impacts scoring system, compared with
the additive method. Given that the techniques
used should be as simple as possible if OHRQoL
measures are to gain widespread acceptance and
can be used in clinical settings in patient assess-
ment and treatment planning, the simplicity of the
additive method of calculating total OHIP or OIDP
scores is an advantage.

Here, using pre-validated cut-offs for the psy-
chological well-being measure (HADS), a substan-
tial proportion of the sample were found to be
clinically anxious (48.2%) and/or depressed
(34.1%). As previously noted (31), given the high
incidence of co-existing conditions with xerosto-
mia, high levels of psychological distress cannot be
attributed exclusively to xerostomia per se. Cer-
tainly, in the present sample, a high number of
participants had a variety of chronic health condi-
tions (e.g. secondary Sjogren’s syndrome associ-
ated with rheumatoid arthritis, osteoarthritis,
primary bilary cirrhosis). Psychiatric disorders
including depression and anxiety with frontal lobe
abnormalities, memory loss and subtle changes in
cognitive function have been described in many
patients with Sjogren’s syndrome and are consid-
ered as a component of the disease rather than a
response to living with an autoimmune disorder
(2). Furthermore, over a third of the patients were
prescribed anti-depressants. While causality cannot
be attributed to the present cross-sectional data, the
findings support research which suggests that
xerostomia symptoms can be severe and disabling,
with a range of impacts on everyday functioning
and subjective well-being (31, 32).

There was some indication that patient back-
ground is implicated in the experience of xerosto-
mia. Sex and ethnicity were related both to clinical
presentation and subjective ratings of symptoms.
In the clinical examination, women had more
clinical signs than men. Furthermore, in concor-
dance with previous studies (20, 31, 32), women
reported greater severity and number of xerosto-
mia impacts. Symptom ratings were also greater in
younger participants and in those who self-identi-
fied as white. The latter group were also more
likely, in the clinical examination, to be rated as
having infected, enlarged, or tender salivary
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glands. Interestingly, while these demographic
variables were associated with objective and/or
subjective assessments of symptoms, they did not
correlate with OHRQoL measures. There has been
some suggestion in the literature, for example, of
greater levels of impact on OHRQoL in younger
people (17, 23). In the present study, duration of
symptoms was the only background variable to be
related to OHRQoL (specifically OIDP). This rela-
tionship was not confounded by age, as further
analysis indicated that symptom duration and age
were unrelated. It may be that the relationship was
due, at least in part, to severity of clinical presen-
tation; those participants who had had the condi-
tion for longer were more likely to have more
severe symptoms which, in turn, may lead to
poorer OHRQoL. There is some evidence for this in
that greater symptom duration was related to
worse salivary gland condition.

Using Wilson and Cleary’s (26) conceptual
model to guide the analysis, helped clarify the
relationships between OHRQoL and both the
clinical and non-clinical variables that may be of
importance in xerostomia. As these authors note, in
order to adequately assess HRQoL in relation to
patient outcomes, it is necessary to examine the
relationships between clinical variables, patient-
reported symptoms, role, social and psychological
functioning, health perceptions and subjective
well-being and furthermore, to explore the inter-
vening variables that may mediate these relation-
ships. Explicit conceptualization of these (inter)
relationships will facilitate our understanding of
patient’s experiences of their health condition and,
most importantly, inform the development of
effective intervention strategies. As applied to
xerostomia, OHRQoL was found to be important
in patient experiences of xerostomia, in particular,
as to how the condition was related to functional
limitations, psychological discomfort and disabil-
ity, and physical pain, in addition to levels of
depression. As predicted by the model, the severity
of xerostomia symptoms — as measured both by
patient reports and, to a lesser extent, clinical
assessment — was related to OHRQoL. The finding
that OHRQoL was only weakly associated with
clinical indicators, supports Wilson and Cleary’s
contention that such variables should not be used
as a ‘gold standard’, but rather that both clinical
and subjective reports should be utilized in the
same study (26).

Given this importance of patient-reported symp-
toms, it is vital that future studies are conducted on
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the factor structure, reliability and validity of the XI
(20). To date, only a handful of studies have
utilized the XI, while the majority have employed
a single-item approach (How often does your
mouth feel dry?) (33). This may, to a certain extent,
have hampered our understanding of patients’
experiences of xerostomia. Xerostomia is a complex
multi-symptom condition; previous research has
highlighted the poor correlation between tradi-
tional clinical assessment tools (salivary flow) and
xerostomia symptoms such that patients can report
symptoms of dry mouth when they have adequate
salivary flow and vice versa (27). Future longitud-
inal research utilizing the XI, alongside clinical
measures, would be beneficial in order to assess
patients’ awareness of xerostomia, and the conse-
quences of symptoms on OHRQoL and well-being.

If OHIP14 is to be used in clinical settings,
further validation of the short form needs to be
carried out. The selection of items from the full
OHIP was derived with a pre-determination to use
the seven dimensions of Locker’s model (16). Yet,
as the author of OHIP14 notes (14), findings from
the original factor analysis indicate that the shor-
tened scale may measure one underlying dimen-
sion, rather than the seven separate domains.
Moreover, as highlighted previously, other subsets
of items from the OHIP49 may be better predictors
in specific populations or contexts (9, 29). Here, for
example, there was some evidence that domains of
physical and social disability, as well as handicap,
may not be as relevant to patients with xerostomia.

Future studies are required to further test and
extend the findings reported here. First, given the
cross-sectional nature of the data, the present
findings address only the descriptive and discrim-
inative potential of the two OHRQoL measures in
relation to xerostomia. Longitudinal studies need
to be conducted which assess the evaluative prop-
erties of these OHRQoL measures, for example, in
relation to significant changes in patients over time
as a result of clinical management. Secondly, given
the small sample size, it was not possible to utilize
more formal path analytic techniques, most notably
structural equation modelling. Further research is
needed that incorporates such techniques in order
to explore more fully the direct and indirect
relationships between OHRQoL and both clinical
and non-clinical variables as measured here.
Thirdly, the role of background variables in xero-
stomia needs to be explored in greater detail.
The present data indicate that individual charac-
teristics and symptom duration may influence the



relationship between clinical indicators and symp-
tom reporting. Such information is important for
treatment planning and the design of intervention
strategies tailored towards ‘high-risk’ patients.
Fourthly, the role of psychological factors needs
to be considered. Previous research indicates that
such factors play an important role in xerostomia
(31), yet their interacting effects have not been
assessed. There is a wealth of evidence from the
psychology literature which details the direct and
mediating influence of key psychological factors
such as, dispositional optimism, coping strategies,
and positive and negative mood on global health
perceptions and symptom reporting (34, 35), as
well as longer-term anxiety and depression (36).
Finally, given that there are marked individual
differences in the perception, recollection, or
reporting of physical symptoms (37), future studies
need to account for such influences. In particular,
the influence of negative affectivity; that is, the
disposition to experience chronic negative emo-
tions, which leads to systematic biases in partici-
pants’ ratings of health status and physical
symptoms (34, 38) and OHRQoL (39).

Conclusion and implications

Both OHIP and OIDP measures had good psycho-
metric properties as measured in this study. The
present data have added to our knowledge of the
validity of OHRQoL measures in clinical settings,
and provided evidence for their potential use with
this patient group. There was some evidence that the
two measures may perform differently when
applied in specific clinical settings. The choice of
measure will depend on which domains are likely to
be more important to the population under study (9).
In relation to xerostomia, OHIP may prove more
useful for future research and clinical assessment.

The recent WHO recommendation for improving
the health of older people (40), highlights the need
for socio-behavioural research examining well-
being, oral functioning and quality of life in high-
risk groups in order to help facilitate treatment
planning and the development of effective pro-
grammes to improve OHRQoL. Given the high
percentage of older people who experience xero-
stomia (1), and the impact such a chronic and
sometimes debilitating condition can have on
everyday functioning, in addition to psychological
well-being, future research which explores further
the model identified here is vital.

Oral health-related quality of life in xerostomia

Acknowledgements

The authors thank Action Research for their generous
support (Ref: AP0761), without which the study would
not have been conducted. We are also grateful to the
clinicians who assisted with recruitment and to the
patients who gave their time to participate in the project.

References

1. Sreebny LM. Xerostomia: diagnosis, management
and clinical complications. In: Edgar WM,
O’Mullane DM, editors. Saliva and oral health. 2nd
edn. London: British Dental Association; 1996.
pp- 43-66.

. Fox RI. Sjogren’s syndrome. Lancet 2005;366:321-31.
3. Pankhurst CL, Smith E, Dunne SM, Rogers ], Jackson

S, Proctor G. Diagnosis and management of dry
mouth. Dent Update 1996;23:56-62.

4. Porter SR, Scully C, Hegarty AM. An update of the
etiology and management of xerostomia. Oral Surg
Oral Med Oral Pathol 2004;97:28-46.

5. Pankhurst CL, Dunne SM, Rogers JO. Restorative
dentistry in patients with dry mouth: part problems
and solutions. Dent Update 1996;23:1104.

6. Bowling A. Measuring disease: a review of disease-
specific quality of life measurement scales. Bucking-
ham: Open University Press; 1995.

7. Slade G editor. Measuring oral health and quality of
life. Chapel Hill, NC: University of North Carolina;
1997.

8. Anderson R, Fitzgerald J, Wisdom K, David W, Hiss
R. A comparison of global versus disease specific
quality of life measures in patients with NIDDM.
Diabetes Care 1997;20:299-305.

9. Locker D, Matear D, Stephens M, Lawrence H, Payne
B. Comparison of the GOHAI and OHIP14 as
measures of the oral health-related quality of life of
the elderly. Community Dent Oral Epidemiol
2001;29:373-81.

10. Strombeck B, Ekdahl C, Manthorpe R, Wikstrom I,
Jacobsson L. Health-related quality of life in primary
Sjogren’s syndrome, rheumatoid arthritis and fibro-
myalgia compared to normal population data using
SF-36. Scand ] Rheumatol 2000;29:20-8.

11. Hay KD, Morton RP, Wall CR. Quality of life and
nutritional studies in Sjogren’s syndrome patients
with xerostomia. N Z Dent J 2001;97:128-31.

12. Rostron J, Rogers S, Longman L, Kaney S, Field EA.
Health-related quality of life in patients with primary
Sjogren’s syndrome and xerostomia: a comparative
study. Gerodontology 2002;19:53-9.

13. McMillan AS, Leung KCM, Leung WK, Wong MCM,
Lau CS, Mok TMY. Impact of Sjégren’s syndrome on
oral health-related quality of life in Southern Chi-
nese. ] Oral Rehab 2004;31:653-9.

14. Slade GD. Derivation and validation of a short-form
oral health impact profile. Community Dent Oral
Epidemiol 1997;25:284-90.

15. Adulyanon S, Sheiham A. Oral impacts on daily
performances. In: Slade D, editor. Measuring oral
health and quality of life. Chapel Hill, NC: Uni-
versity of North Carolina; 1997. pp. 151-60.

N

361



Baker et al.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Locker D. Measuring oral health: a conceptual
framework. Community Dent Health 1988;5:3-18.
Robinson PG, Gibson B, Khan FA, Birnbaum W.
Validity of two oral health-related quality of life
measures. Community Dent Oral Epidemiol
2001;31:90-99.

Robinson PG, Pankhurst CL, Garrett EJ. Randomised
controlled trial: effect of a reservoir biteguard on
quality of life in xerostomia. ] Oral Pathol Med
2005;34:193-7.

Vitali C, the European Study Group on Diagnostic
Criteria for Sjogren’s syndrome. Preliminary criteria
for the classification of Sjogren’s syndrome. Arthr
Rheum 1993;36:340-7.

Thomson WM, Chalmers JM, Spencer AJ, Williams
SM. The Xerostomia Inventory: a multi-item
approach to measuring dry mouth. Community Dent
Health 1999;16:12-7.

Yorkston KM, Beukelman DR. Assessment of intel-
ligibility of dysarthric speech. Austin, TX, USA:
Pro-Ed; 1984.

Robertson SJ. Dysarthria profile. Bichester: Winslow
Press; 1982.

Atchinson KA, Dolan TA. Development of the
geriatric oral health assessment index. ] Dent Educ
1990;54:680-7.

Cott CA, Gignac MA, Badley EM. Determinants of
self rated health for Canadians with chronic disease
and disability. ] Epidemiol Community Health
1999;53:731-6.

Zigmond AS, Snaith RP. The hospital and anxiety
depression scale. Acta Psychiatr Scand 1983;67:361—
70.

Wilson IB, Cleary PD. Linking clinical variables with
health-related quality of life. JAMA 1995;273:59-65.
Thomson WM, Williams SM. Further testing of the
xerostomia inventory. Oral Surg Oral Med Oral
Pathol Oral Radiol Endod 2000;89:46-50.

Nunnally J. Psychometric theory. 2nd edn. New
York: McGraw-Hill; 1979.

Allen F, Locker D. A modified short version of the
oral health impact profile for assessing health-related

362

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

quality of life in edentulous adults. Int ] Prosthodont
2002;15:446-50.

Locker D, Slade G. Association between clinical and
subjective indicators of oral health in an older adult
population. Gerodontology 1994;11:108-14.
Bergdahl M, Bergdahl J. Low unstimulated salivary
flow and subjective oral dryness: association with
medication, anxiety, depression, and stress. ] Dent
Res 2000;79:1652-8.

Bergdahl M, Bergdahl ], Johansson I. Depressive
symptoms in individuals with idiopathic subjective
dry mouth. J Oral Pathol Med 1997;26:448-50.

Fox PC, Busch KA, Baum BJ. Subjective reports of
xerostomia and objective measures of salivary gland
performance. ] Am Dent Assoc 1987;115:5814.
Baker SR. Dispositional optimism and health status,
symptoms, and behaviours: assessing idiothetic
relationships using a prospective daily diary
approach. Psychol Health (in press).

Baker SR. Toward an idiographic understanding of
the role of social problem solving in daily event,
mood, and health experiences: a prospective daily
diary approach. Br ] Health Psychol (in press).
Johnson MP, Baker SR. Implications of coping
repertoire as predictors of men’s stress, anxiety and
depression following pregnancy, childbirth and
miscarriage: a longitudinal study. ] Psychosom
Obstetrics Gynaecol 2004;25:87-98.

Pennebaker JW. The psychology of physical symp-
toms. New York: Springer-Verlag; 1982. p. 38.
Larsen R], Ketelaar T. Extraversion, neuroticism, and
susceptibility to positive and negative mood induc-
tion procedures. Pers Indiv Diff 1989;10:1221-8.
Kressin NR, Reisine S, Spiro A III, Jones JA. Is
negative affectivity associated with oral quality of
life? Community Dent Oral Epidemiol 2001;29:
412-23.

Petersen PE, Yamamoto T. Improving the oral health
of older people: the approach of the WHO global oral
health programme. Community Dent Oral Epidemiol
2005;33:81-92.



This document is a scanned copy of a printed document. No warranty is given about the accuracy
of the copy. Users should refer to the original published version of the material.



