
ORIGINAL ARTICLE

Personality, xerostomia and OHRQoL among 35–54-year-olds

W. Murray Thomson, Hadeel Ibrahim, Karl M. Lyons, Lyndie A. Foster Page and Suzanne M. Hanlin

Sir John Walsh Research Institute, Faculty of Dentistry, The University of Otago, Dunedin, New Zealand

ABSTRACT
Objective: Personality characteristics mean that people may interpret similar symptoms dif-
ferently, complicating the measurement of self-reported oral health, and so we tested the
hypothesis that controlling for aspects of personality makes a difference to the association
between xerostomia and oral-health-related quality of life.
Material and methods: A cross-sectional study was conducted of a representative adult
population sample in Dunedin (New Zealand). Data were collected on xerostomia, OHRQoL
and personality characteristics, using (respectively) the 5-item Shortened Xerostomia
Inventory (SXI), the OHIP-14 and the Positive and Negative Affect Schedule (PANAS). Negative
binomial regression was used to model the association between the SXI and the OHIP-14
scores, and models with and without the PANAS score were compared.
Results: The participation rate was 51.3%, with complete OHIP-14 data available for 250 indi-
viduals (56.5% female). The SXI score (mean 6.9, sd 1.8) was strongly and positively associ-
ated with the OHIP-14 score (in both models), as was the PANAS negative affect score in the
second model, which also explained slightly more of the observed variance than the first
model. However, the difference in model deviance fell short of the amount required to reject
the hypothesis that adding the PANAS variables to the model made a significant difference.
Conclusions: Considering aspects of personality in investigating OHRQoL remains a theoretic-
ally important undertaking, but adjusting for it in analyses of associations between xerosto-
mia and OHRQoL is unlikely to be necessary.
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Introduction

Recognition that health is a subjective state has led to the
use of self-report measures being very common in oral epi-
demiological and health services research [1]. They are used
to determine not only the occurrence of symptom-defined
conditions but also the impact of those on the day-to-day
lives of sufferers. However, measuring subjective health
states is complicated by the fact that people may interpret
similar symptoms differently, and that personality characteris-
tics appear to be an important modifier of their self-
reports [2].

Stable and able to be validly and reliably measured, per-
sonality traits can be readily assessed [3]. However, most cur-
rent instruments for measuring such characteristics involve a
considerable respondent burden, and this usually precludes
personality measurement in all but the most comprehensive
oral health studies. In demonstrating a strong and important
association between oral health and personality characteris-
tics in a longstanding birth cohort study, Thomson et al. [4]
highlighted the need for a short measure of personality traits
to be used concurrently with self-report oral health meas-
ures, enabling them to be adjusted for in studies of the

impact of oral conditions. They identified one such short
measure, the PANAS (Positive And Negative Affect Schedule
[5]), which comprises two 10-item scales representing traits
known respectively as positive affect (PA) and negative affect
(NA). It was suggested that these scales could be useful
when used concurrently with a self-report oral health instru-
ment, but that there was a need for further research on the
utility of the PANAS in self-reported oral health studies.

Xerostomia—the symptom(s) of dry mouth—is a subject-
ive oral condition which is moderately prevalent and has
been shown [6] to adversely affect oral-health-related qual-
ity-of-life (OHRQoL). Since its effect on OHRQoL has also
been shown to be modified by personality characteristics,
most notably negative affect [7], xerostomia is a useful con-
dition with which to examine the utility of the PANAS in
such research. Accordingly, the aim of this study was to
determine whether personality traits measured with the
PANAS modify the association between xerostomia and
OHRQoL in a representative sample of adults in early middle
age. Specifically, we tested the hypothesis that controlling
for the PANAS scale scores (as measures of aspects of per-
sonality) makes a difference to the association between xero-
stomia and OHRQoL.
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Material and methods

The University of Otago Human Ethics Committee granted
ethical approval for a cross-sectional survey to be conducted
of a representative adult population sample in Dunedin, New
Zealand (ethical approval number: 12/341). Participants were
35–54-year-olds randomly sampled from the Dunedin South
Electoral Roll, which was obtained from the Electoral
Enrolment Centre in Wellington. The required sample size
was calculated using data from the 2009 New Zealand
National Oral Health Survey [8]. Among those in the target
age range, the prevalence of xerostomia was 13.2% (95% CI
11.2, 15.5). Among non-xerostomics, the mean OHIP-14 score
was 4.0 (SE 0.2); among xerostomics, it was 6.6 (SE 0.9).
Assuming an effect size of 0.2 and 95% power to detect a
difference, 314 was the estimated sample size likely to dem-
onstrate that difference; with an assumed 60% response rate,
the required sample size was calculated to be 523.
Accordingly, the questionnaire was mailed (with cover letter,
information sheet and a free-post envelope) to 523 35–54-
year-olds people selected using simple random sampling. Six
weeks after the first mail-out, those who had not yet
responded were sent an additional questionnaire and cover-
ing letter. Data collection ended four weeks after the second
mail-out.

OHRQoL was measured using the OHIP-14 [9]. The OHIP-
14 comprises 14 items relating to the 7 dimensions of
OHRQoL, where participants answered to how often they
experienced a problem in the previous 4 weeks. Responses
were coded as ’Very often’ (scoring 4), ’Fairly often’ (3),
’Occasionally’ (2), ’Hardly ever’ (1) or ‘Never’ (0). The OHIP-14
score was computed by summing responses for all 14 items
(with a possible range of 0–56). Higher scores are interpreted
as greater OHRQoL impact. A standard single-item global
self-rated oral health measure (‘How would you describe the
health of your teeth or mouth?’ with the ordinal response
options ‘Excellent’, ‘Very good’, ‘Good’, ‘Fair’ or ‘Poor’; [1])
was used as a concurrent validity check for the OHIP-14.

Xerostomia was measured using the Shortened
Xerostomia Inventory (SXI), a 5-item scale [10] which collects
data on dry mouth symptoms, and is used to place respond-
ents on a continuum of xerostomia experience, with possible
scores ranging from 5 (no xerostomia symptoms) to 15 (the
most severe symptoms possible). Higher scores are inter-
preted as more severe xerostomia. A standard single-item
xerostomia measure (‘How often does your mouth feel dry?’)
was also used [11], in order to provide a concurrent validity
check for the SXI.

Aspects of personality were measured using the Positive
and Negative Affect Schedule (PANAS), a scale with 10 items
measuring positive affectivity (PA), and 10 items measuring
negative affectivity (NA) [12]. Higher scores on the NA sub-
scale are interpreted as greater negative affectivity, while
higher scores on the PA subscale represent greater positive
affectivity. To test the validity of the PANAS in the current
study sample, confirmatory factor analysis (CFA) was used,
employing principal component analysis as the extraction
method, with Kaiser normalization. This was followed by an
assessment of the scale’s internal consistency using

coefficient alpha. Those data are presented in Supplementary
Table S1.

Socio-economic status (SES) was estimated for each par-
ticipant using the New Zealand Socio-economic Index 2006
(NZSEI-06) [13] which employs a six-interval classification,
and provides an occupationally derived indicator of socioeco-
nomic status. For the purposes of the analyses in this study,
the six NZSEI-06 categories were collapsed into three, giving
low-, medium-, and high-SES groups.

Data were analysed using SPSS (version 24 for Windows).
After the computation of descriptive statistics, associations
for continuous variables were tested for statistical signifi-
cance using analysis of variance. Chi-square tests were used
to examine the statistical significance of differences observed
with categorical variables. Negative binomial regression was
used to model the association between the SXI and the
OHIP-14 scores.

Missing data

Three items on the PANAS NA and 8 for the PA scale were
left unanswered. A total of five items were left blank for the
OHIP-14. In all cases, the missing values were recoded to the
lowest possible one.

Results

Of the 523 questionnaires which were originally sent, there
were 32 households that could not be contacted by mail.
These were considered to be ‘out of frame’, taking the effect-
ive sample down to 491. Of the remainder, 253 were com-
pleted and returned; two indicated that they did not wish to
participate in the study, and two had died. The participation
rate for this study was computed as the total number of
completed and returned questionnaires less those whose
reason for not responding was unknown, divided by the par-
ticipation rate. This was therefore calculated as 253 divided
by 253þ 233þ 2, giving 51.8%. Complete OHIP-14 data were
available for 250 individuals. A comparison of the characteris-
tics of responders and non-responders (using data available
in the Electoral Roll database) is presented in Supplementary
Table 2; it shows that those in the 35–44 age group were
relatively under-represented, but there were no differences
by sex or ethnicity.

Overall, there were similar proportions of participants edu-
cated to university level and school level (Table 1). Most of
the university degree holders and the higher SES group were
females. On the other hand, males made up the highest pro-
portion of trade or polytechnic qualification holders.

Concurrent validity checks for the OHIP-14 and SXI scales
showed gradients in mean scores which were in the
expected direction (Table 2). That is, mean OHIP-14 scores
showed an ascending gradient across the ordinal response
categories of the global oral health item, and mean SXI
scores showed an ascending gradient across those for the
standard dry mouth question. Both of those gradients were
statistically significant.
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Mean OHIP-14 scores showed consistent gradients by
education level and SES, whereby scores were highest
among those with the least education or with the lowest SES
(Table 3). Xerostomia affected about 1 in 14 participants, and
there were no sociodemographic differences in prevalence,
although mean SXI scores showed consistent gradients by
education level and SES, whereby (as with the OHIP-14)
scores were highest among those with the least education or
with the lowest SES. Mean PANAS scores for positive affect
showed consistent gradients by education level and SES,
whereby scores were lowest among those with the least
education or with the lowest SES. While there were no SES
gradients observed with the PANAS negative affect scores,
the latter were higher among females and those in the
younger age group.

The correlation matrix for the main variables is shown in
Table 4. The OHIP-14 had a moderate positive correlation
with the SXI score, and a weak positive correlation with the
PANAS negative affect score, and a weaker negative correl-
ation with the PANAS positive affect score (as did the SXI
score). The PANAS negative affect and positive affect scores
showed a weak negative correlation.

Negative binomial regression models for the OHIP-14
score are presented in Table 5. The first model did not con-
trol for aspects of personality but the second one did. The
SXI score was strongly and positively associated with the

OHIP-14 score (in both models), as was the PANAS negative
affect score in the second model, which also explained
slightly more of the observed variance than the first model.
However, the difference in model deviance fell short of the
amount required to reject the hypothesis that adding the
PANAS variables to the model made a significant difference.

Discussion

We set out to determine whether, in adults in early middle
age, personality traits measured with the PANAS modify the
association between xerostomia and OHRQoL, and hypothe-
sising that controlling for the PANAS scale scores makes a
difference to the association between the SXI and OHIP-14
scores. We found that, while the PANAS NA score was indeed
associated with both of those and could therefore be consid-
ered to be a confounder of the association between the two,
controlling for it statistically made little difference to the
overall association.

Before discussing the findings, the weaknesses and
strengths of the study should be considered. At just over
50%, the participation rate was lower than had been antici-
pated, and this affected the number of responses.
Countering this is the fact that the power calculation had
been undertaken based on the number of responses needed
to demonstrate a statistically significant association between

Table 2. Concurrent validity check: mean OHIP-14 scores and mean SXI scores by their respective global items.

Number responding Mean scale score

How would you describe the health of your teeth or mouth? OHIP-14a (sd)
Excellent 25 7.1 (6.7)b

Very good 78 9.1 (7.2)
Good 103 11.1 (7.5)
Fair 30 12.7 (7.4)
Poor 13 22.0 (11.1)

How often does your mouth feel dry? SXIc (sd)
Never 84 5.6 (0.9)a

Occasionally 150 7.3 (1.5)
Frequently 17 8.4 (1.7)
Always 2 15.0 (0.0)

aOral Health Impact Profile (short-form).
bp< .05.
cShortened Xerostomia Inventory.

Table 1. Participants’ socio-economic characteristics, by sex.

Sex

Female Number (%) Male Number (%) All combined Number (%)

Age group
35–44 54 (62.1) 33 (37.9) 87 (34.4)
45–54 89 (53.6) 77 (46.4) 166 (65.6)

Education level
University 70 (71.4) 28 (28.6)b 98 (38.7)
Trade/Polytechnic 17 (30.9) 38 (61.9) 55 (21.7)
Primary or secondary 56 (56.0) 44 (44.0) 100 (39.5)

Socio-economic status
High 50 (66.7) 25 (33.3)b 75 (29.6)
Medium 56 (47.1) 63 (52.9) 119 (47.0)
Low 37 (62.7) 22 (37.3) 59 (23.3)

CSCa holder
No 110 (54.2) 93 (45.8) 203 (80.2)
Yes 33 (66.0) 17 (34.0) 50 (19.8)

All combined 143 (56.5) 110 (43.5) 253 (100.0)
aCommunity Services Card.
bp< .05.
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xerostomia and OHIP-14 scores; that we were easily able to
demonstrate this with the 250 responses achieved suggests
that the lower participation rate did not affect the study’s
statistical power. The other issue in respect of the participa-
tion rate is whether there were systematic differences
between responders and non-responders. There were no dif-
ferences by sex or ethnicity, but those in the 35–44 age
group were relatively under-represented, and so the findings

may not be generalizable to the source population. Another
weakness of the study is that we did not use an alternative
measure for personality, such as the 177-item
Multidimensional Personality Questionnaire (MPQ) [14] which
was used in the Dunedin study [4]. With hindsight, this
might have been useful, but we were careful to minimize
the respondent burden for the current study. Another issue
is whether the prevalence of xerostomia in the sample was
typical of the age groups involved. The confidence intervals
overlap for the current study estimates and nationally repre-
sentative estimates [6] for 35–44-year-olds (respectively: 9.2%
[95% CI 3.1, 15.3]; and 9.5% [95% CI 6.7, 13.3]), while those
for 45–54-year-olds (respectively: 6.6% [95% CI 2.8, 10.4]; and
14.2% [95% CI 10.4, 19.2]) are very close. This suggests that
the occurrence of xerostomia in the sample is reasonably
typical of the general population aged 35–54 years. Finally, it
would have been useful to have undertaken clinical dental
examinations of the participants so that we could have con-
trolled for the experience of conditions such as dental caries
and tooth loss, which are known to have a negative impact
on OHRQoL [15]. Resource and practical constraints pre-
cluded this, however.

Turning to the findings, the expected strong association
between xerostomia and OHRQoL was indeed seen. This con-
firms observations from other studies of adults in their mid-
dle years [6,7], and it supports the assertion that xerostomia
is not a trivial condition. The strong, positive association
between the OHIP-14 score and the PANAS negative affect
score indicated that those with more negative affect tended
to report greater impacts of their oral condition on their
day-to-day lives. They also tended to have higher SXI scores,
meaning that negative affect can be considered to be a con-
founder of the xerostomia-OHRQoL association (because it
was associated with both exposure and outcome). Thus, it
was theoretically appropriate to adjust for it in modelling the
OHIP-14 score but, in practical terms, adding the PANAS vari-
ables to the model made no significant difference to it.

The findings imply that investigations of xerostomia and
OHRQoL need not concurrently measure and adjust for

Table 3. Mean OHIP-14 score, prevalence of xerostomia and mean SXI score, by socio-demographic characteristics.

Mean OHIP-14a score (sd) Number xerostomic (%) Mean SXIb score (sd) Mean PANAS PAc score (sd) Mean PANAS NAd score (sd)

Sex
Female 10.4 (7.9) 8 (5.6) 6.8 (1.7) 33.5 (7.8) 18.9 (6.7)f

Male 11.3 (8.3) 11 (10.0) 6.9 (1.8) 32.3 (8.2) 17.3 (5.6)
Age group
35–44 10.0 (8.6) 8 (9.2) 6.7 (1.7) 32.5 (8.7) 19.4 (6.7)e

45–54 11.2 (7.8) 11 (6.6) 6.9 (1.8) 33.2 (7.6) 17.5 (6.0)
Education level
University 9.4 (6.8)e 6 (6.1) 6.6 (1.4)e 34.5 (7.6)e 19.2 (6.7)
Trade/Polytechnic 9.9 (8.0) 3 (5.5) 6.9 (1.9) 32.9 (7.6) 16.9 (5.2)
Primary or secondary 12.6 (9.0) 10 (10.0) 7.2 (2.0) 31.4 (8.4) 17.9 (6.3)

SES group
High 9.1 (6.5)e 5 (6.7) 6.6 (1.4)e 35.0 (7.2)e 18.9 (6.7)
Medium 10.6 (7.8) 6 (5.0) 6.8 (1.6) 32.7 (7.8) 17.5 (6.0)
Low 13.3 (9.8) 8 (13.6) 7.4 (2.3) 30.8 (8.8) 18.7 (6.3)

All combined 10.8 (8.1) 19 (7.5) 6.9 (1.8) 33.0 (8.0) 18.2 (6.3)
aOral Health Impact Profile (short-form).
bShortened Xerostomia Inventory.
cPositive and Negative Affect Schedule, Positive Affect subscale.
dPositive and Negative Affect Schedule, Negative Affect subscale.
ep< .05.
fp¼ .05.

Table 4. Correlation matrix for the main variables (data are Pearson’s r).

OHIPa score SXIb score PANAS PAc score PANAS NAd score

OHIP score 1.00
SXI score 0.53 1.00
PANAS PA score �0.23 �0.22 1.00
PANAS NA score 0.36 0.24 �0.21 1.00
aOral Health Impact Profile (short-form).
bShortened Xerostomia Inventory.
cPositive and Negative Affect Schedule, Positive Affect subscale.
dPositive and Negative Affect Schedule, Negative Affect subscale.

Table 5. Negative binomial models for mean OHIP-14 score (showing
Incidence Rate Ratio).

IRR (95%CI) p Value

With PANAS scores omitted
Female sexa 0.92 (0.78, 1.09) .33
Age (continuous) 1.01 (0.99, 1.03) .27
Medium SESb 1.07 (0.87, 1.31) .52
Low SESb 1.14 (0.90, 1.43) .28
SXI score (continuous) 1.20 (1.15, 1.24) <.0001

Model deviance ¼189.80c; Pseudo-R2¼ .042
With PANAS scores included
Female sexa 0.90 (0.76, 1.06) .21
Age (continuous) 1.02 (1.00, 1.03) .06
Medium SESb 1.11 (0.91, 1.37) .30
Low SESb 1.19 (0.94, 1.50) .15
PANAS PA score (continuous) 1.00 (0.98, 1.01) .37
PANAS NA score (continuous) 1.02 (1.01, 1.04) .002
SXI score (continuous) 1.15 (1.11, 1.20) <.0001

Model deviance ¼184.94c; Pseudo-R2¼ .048
aReference category¼male.
bReference category¼ high SES.
cDifference in model deviance [or �2Log(likelihood)] was 4.86, which is less
than the 5.99 required (with the 2 extra degrees of freedom) to reject the
hypothesis that adding the PANAS variables makes a difference at the
5% level.
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aspects of personality, although confirmation of the findings
with other populations, age groups, settings and oral condi-
tions is needed before a definitive statement on this can be
made. In the meantime, the PANAS questionnaire is short, at
20 items in total, and simple to complete. Using it alongside
an OHRQoL measure (particularly a short-form version) would
not unduly add to respondent burden in the typical socio-
dental study, and so (pending confirmation of our findings)
researchers would be wise to consider doing so.

There was a predictable gradient in OHIP-14 scores by
socio-economic position (SEP), represented by education
level and SES group, but it is noteworthy that a similar gradi-
ent in SXI scores was apparent. The difference in mean
scores between the lowest SEP group and the highest repre-
sents a moderate effect size (calculated by dividing the dif-
ference between the two means by the standard deviation),
regardless of the SEP indicator used. Accounting for such a
difference is challenging, but it may be relevant that there
were also gradients in mean PANAS PA score by SEP (with
similar effect sizes), whereby those of lower SEP had lower
scores for positive affect. The 35–54-year-old participants in
this study were in what has been characterized as midlife, a
life stage where people’s achievements—in terms of earn-
ings, work position, family leadership, agency and self-confi-
dence, and how they compare to others—have largely
consolidated [16]; one’s prospects for the rest of the life
course are likely to be largely apparent. It may be that this
has influenced how lower SEP individuals score not only on
measures of positive affect but also those of a symptom set
such as dry mouth.

In conclusion, considering aspects of personality in inves-
tigating OHRQoL remains a theoretically important undertak-
ing, but adjusting for it in analyses of associations between
xerostomia and OHRQoL is unlikely to be necessary.
However, confirmation of our findings with other popula-
tions, age groups, settings and oral conditions is needed.
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