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Background: Olfactory impaired patients have decreased quality of life and may need to
develop a coping ability for the olfactory loss. This study investigated how factors like olfac-
tory function, disease duration, etiology, age, and gender affect patients’ quality of life and

Methods: Four hundred and thirteen consecutive patients with.the chief complaint of olfactory
dysfunction were evaluated. The Questionnaire of Olfactory Disorders (QOD) included nega-
tive statements (QOD-NS) that indicated the impact on the quality of life, and positive state-
ments (QOD-PS) reflecting the emotional coping ability. Relations between studied factors

Results: Poorer olfaction and younger age correlated with increased QOD-NS scores, where-
as longer disease duration and older age correlated with increased QOD-PS scores. Females
had poorer coping than males..QOD-PS scores were inversely related to QOD-NS scores.
Conclusions: The impact of olfactory loss’is more significantly felt by younger patients with
poorer olfaction. Older patients or those with longer disease duration develop better emotional
coping abilities so as to reduce the impact on quality of life. It may be helpful for the patients
with olfactory loss to develop emotional coping as early as possible to decrease the olfactory

Rhinology 49: 000-000, 2011

Key words: quality of life, smell, olfaction disorders, questionnaire, coping skills

SUMMARY
emotional ability to cope.
and QOD-NS or QOD-PS were analyzed.
impact.
INTRODUCTION

Olfactory function is important for tasting food and detecting
environmental dangers. Daily life activities like eating, cook-
ing, detecting gas leak.or smoke, and personal hygiene are the
most frequently cited impairments in olfactory dysfunction -7,
Olfactory.impaired patients have more difficulties in daily life
activities and decreased quality of life, which are influenced by
certain factors. For example, more severe olfactory loss cor-
relates with increased complaint score and rating of impaired
quality of life **#7, younger patients have more difficulties in
daily life @;and females have more complaints and suffer more
than males . Etiology and duration of olfactory dysfunction
do not have significantly different effects on complaint score
or quality of life @,

Prognosis is often not satisfactory, with only 10% and 32% of
patients with post-traumatic or post-URI olfactory impair-
ment, respectively, achieving improved olfactory function ®.
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In most cases, olfactory function is not restored to normal age-
related level ©. Patients may develop emotion- or problem-
focused strategies to cope . However, factors that influence
the coping ability are not well investigated, with age as the
only reported factor associated with coping ability ©.

Evaluating the quality of life through a questionnaire can
cover key points under study. The Questionnaire of Olfactory
Disorders (QOD) is an instrument specifically designed to
evaluate the quality of life of patients with olfactory dysfunc-
tion @. It includes negative statements (QOD-NS) that indicate
impairments in the quality of life that patients suffer, and posi-
tive statements (QOD-PS) that indicate the level of emotional
ability to cope @. This study aimed to determine the impact of
factors like disease duration, self-rated olfaction, etiology, age,
and gender on QOD-NS and QOD-PS in patients with olfac-
tory loss.
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MATERIALS AND METHODS

Patients

Four hundred and thirteen consecutive patients aged 13 - 85
years (mean, 46.3 + 15.3 years) with a chief complaint of olfac-
tory dysfunction were enrolled. The male to female ratio was
0.94:1. Detailed histories about the duration, course, and etiol-
ogy of the olfactory dysfunction, as well as the accompanying
nasal symptoms, were obtained. The Institutional Review
Board of Taipei Veterans General Hospital approved the
study, which was performed in accordance with the declaration
of Helsinki on Biomedical Research involving human subjects.
Nasal endoscopic examination was performed in all patients to
determine any sino-nasal diseases, with emphasis on the region
of the olfactory cleft and middle meatus. The etiology of olfac-
tory loss was determined by events related to the olfactory
disorders, the course of dysfunction, and related medical or
surgical diseases. Before the olfactory test, patients were asked
to rate their olfactory function as ‘complete loss’, ‘poorer than
normal’, or ‘normal,” and in a visual analogue scale (VAS),
from ‘0’ as complete loss of olfactory function to ‘10’ as
extremely sensitive olfactory function.

Olfactory test

Olfactory function was assessed with the ‘Sniffin’ Sticks’ olfac-
tory test, which consisted of odour threshold (T), odour dis-
crimination (D), and odour identification (I) tasks, which were
performed as previously reported V. A portion of the descrip-
tors in the odour identification were modified to more familiar
ones in Taiwan 12, Scores of ‘T’ (range, 1 - 16), ‘D’ (range, 0
- 16), and ‘T’ (range, 0 - 16) were summed-up as the TDI score
(range, 1-48), with A TDI score < 15 diagnosed as anosmia, >
30 as normosmia, and a score in between as hyposmia 9.

Questionnaire for quality of life

The ‘Dresden Questionnaire for Olfactory Disorders’ (QOD)
consisted of 19 statements grouped into two domains: 17
‘negative’ statements (QOD-NS) and 2 ‘positive’ statements
(QOD-PS) @, Patients checked ‘I agree,” ‘I agree partly,” ‘I
disagree partly,” or ‘I disagree’ for each statement.

Table 1. Summary of olfactory impact on quality of life and emotional

ability to cope.
. Emotional ability to
Impact on quality .
Factors . cope with olfactory
of life
loss

Low™g self-ratefi Increasing Not correlated
olfactory function
Lower measured Increasing Not correlated

olfactory function

Longer disease

Not correlated Increasing

duration

Age older than 30 Decreasing Increasing
Gender Non-significant Poorer in female
Etiology Not correlated Not correlated
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The QOD-NS indicated impaired quality of life the patients
experienced, with 3 points assigned for checking ‘I agree,” 2 for
‘T agree partly,” 1 for ‘I disagree partly,” and O for ‘I disagree.’
Higher scores indicated more severe impairment.

The QOD-PS statements were ‘I can imagine adjusting my dif-
ficulties with smelling’ and ‘I have to learn to live with my dif-
ficulties with smelling,” which indicated the level of emotional
coping with the olfactory impairment . Assignment of scores
was the same as those in the QOD-NS, with higher QOD-PS
scores indicating improved ability to cope. Since QOD-NS
and QOD-PS indicated different domains, they were analyzed
separately with different factors.

Statistical analysis

A Spearman correlation was used to analyze self-rated olfac-
tion with QOD-NS score, while the Kruskal-Wallis test was
used to analyze QOD-PS.score in the three self-rated olfac-
tion groups. Pearson correlation was used to correlate TDI or
disease duration with QOD-NS or QOD-PS scores. Multiple
linear regression was used to analyze the four major etiology
groups (i.e., post-traumatic, post-viral, sino-nasal, and idio-
pathic) with QOD-NS or QOD-PS scores.

Two-Sample t-test was used to analyze the effects of gender
on.QOD-NS and QOD-PS scores. Linear regression was used
to correlate QOD-NS and QOD-PS scores with age, and with
each other (between QOD-PS and QOD-NS scores). A p <
0.05 was considered statistically significant.

RESULTS

Olfactory dysfunction and age influenced impairment of quality
of life

There was greater impact on quality of life associated with
poor self-rated olfaction, expressed by the significant but
inverse correlation between self-rated olfaction with VAS and
QOD-NS score (Spearman correlation, r = -0.300, p < 0.001)
(Table 1).

The TDI scores correlated significantly with the self-rated
olfactory function with VAS (Spearman correlation, r = 0.655;
p < 0.001). Similarly, the TDI scores correlated inversely with
QOD-NS scores (Pearson correlation, r = -0.211, p < 0.001;
Table 1), which indicated that lower measured olfactory func-
tion meant significantly greater impact on the quality of life.

The QOD-NS score changed significantly with age up to 33
years (linear regression, y = 24.527 + 0.875 x; y = QOD-NS
score, x = age; r = 0.235, p = 0.021) (Figure 1A), but changed
inversely with age > 34 years (linear regression, y = 65.142
- 0.413 x; y = QOD-NS score, x = age; r = 0.190, p = 0.001)
(Figure 1B), indicating that increasing age up to 33 years cor-
related with greater olfactory impact on life quality but with
less impact for 33 years and older.

In terms of etiology, 125 (30.3%) patients were post-traumatic,
103 (24.9%) sino-nasal, 64 (15.5%) post-viral, and 95 (23.0%)
idiopathic. The QOD-NS scores did not change significantly
with different etiologies of olfactory dysfunction after adjust-
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Figure 1. Correlation of QOD-NS score and age. (A) The QOD-NS score changed significantly with age < 33 years (line;r regression, y = 24.527 + 0.875 x;
y = QOD-NS score, x = age; r = 0.235, p = 0.021). (B) The QOD-NS score changed significantly and-inversely with age > 34 years (linear regression,

y =65.142 - 0.413 x; y = QOD-NS score, x = age; r = 0.190, p = 0.001).
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Figure 2. Correlation of QOD-PS score and age. The'QOD-PS score
changed with age > 30 years (linear regression, y = 31.501 + 0.559 x; y =
QOD-PS score, x = age; r=0.209, p < 0.001).

ments for age (multiple linear regression, z = -0.024 x - 0.272
y +:57.266, z = QOD-NS/score, x = etiology categories, y =
age; r = 0.179, p.= 0.002, page = 0.001, petiology = 0.982). The
QOD-NS scores also did not correlate with disease duration
(Pearson correlation, r = -0.014, p = 0.796) and gender (t-test,
p =0.49, Table ).

Disease duration, age and gender on the emotional ability to cope
The two QOD-PS statements were agreed to or partly agreed
to by 55.1% and 73.1% of patients, respectively. The QOD-PS
scores correlated with the duration of olfactory dysfunction
(Pearson correlation, r = 0.239, p < 0.001), which indicated
better coping ability associated with longer duration of olfac-
tory dysfunction (Table 1).

The QOD-PS score changed significantly with age > 30 year
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Figure 3. Correlation of QOD-PS and QOD-NS scores. The QOD-PS score
correlated significantly with QOD-NS score (linear regression, y = 53.8 -
0.16 x; y = QOD-NS score, x = QOD-PS score; r = 0.224, p <0.001).

(linear regression, y = 31.501 + 0.559 x; y = QOD-PS score,
x = age; r = 0.209, p < 0.001; Figure 2), but not with age < 30
years, which indicated improved coping ability after the age of
30 years. Females had poorer emotional coping than males,
based on the lower QOD-PS scores in females (56.62 + 33.59)
than in males (63.15 £ 31.98) (p = 0.044, by t-test; Table 1).
However, the QOD-PS score was not related with self-rated
olfaction (p = 0.41, by Kruskal-Wallis test; Table 1), measured
olfactory function (r = -0.096, p = 0.059, by Pearson correla-
tion), or etiology (p etiology = 0.136, by multiple linear regres-
sion; Table 1).

Increased emotional ability to cope correlated with decreased
olfactory impact on quality of life
The QOD-PS scores inversely correlated with QOD-NS



scores (linear regression, y = 53.8-0.16 x; y = QOD-NS score,
x = QOD-PS score; r = 0.224, p < 0.001; Figure 3), indicating
that increased emotional ability to cope decreased the olfac-
tory impact on quality of life.

DISCUSSION

The results in the current manuscript are consistent with previ-
ous reports, where self-rated olfaction , measured olfactory
function, and age @ are associated with olfactory impact on
quality of life. However, unlike in previous reports, gender
shows no significant impact (Table 1) ®. Disease duration, age
®, and gender reveal different effects of the emotional ability
to cope with olfactory dysfunction (Table 1).

Self-rated olfactory function reflects subjective feeling regard-
ing olfactory function, while quality of life is an assessment
of the subjective opinion on satisfaction in life. As such, self-
rated olfaction may reflect the olfactory impact on quality of
life. The results here reveal that poorer self-rated olfaction has
greater impact on self-rated quality of life (Table 1). Olfactory
impaired patients with improved self-rated olfactory func-
tion have less disability in daily living than subjectively and
persistently impaired patients . Furthermore, 87% patients
with subjectively improved olfaction report satisfaction with
life, significantly higher than the 50% in persistently impaired
patients (V. Thus, self-rated olfaction consistently correlates
well with olfactory impact on quality of life.

In this study, self-rated olfactory function correlates well
with TDI score (r = 0.655; p < 0.001, by Spearman ‘correla-
tion). Although patients may inaccurately rate their olfactory
function 1%, the precision of self-rating increases if people-are
trained or if attention is given to the sense of smell.in daily life
(15, Patients with chief complaint of olfactory impairment indi-
cate that they sensed changes in their olfactory function. Thus,
a correlation between self-rated and measured olfactory func-
tion may be valid in such patients 4.

By extension, it is reasonable to infer that measured olfac-
tory function, similar to self-rated olfaction, may also corre-
late with quality of life. Using the Questionnaire of Olfactory
Dysfunction, normosmic patients have significantly less impact
on quality of life than hyposmic or anosmic patients, and TDI
scores significantly correlate with QOD-NS scores . These
corroborate results where poorer measured olfactory function
meant greater impact on quality of life (Table 1).

Disease duration is not significantly correlated with impact
on life quality (Pearson correlation with QOD-NS, r = -0.014,
p = 0.796, Table 1). Frasnelli et al. also report that quality of
life does not correlate significantly with disease duration ©,
while Temmel et al. have shown that subjective decreases in
quality of life are not significantly different in three duration
groups, i.e., < 24 months, 24 - 48 months and > 48 months
@, Furthermore, disease duration does not have a differen-
tial effect on quality of life, which is consistent in this and in
previous reports >3, Nevertheless, it may take time for olfac-
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tory function to recover, or it may never be fully restored ¢
Patients may adopt multiple coping strategies over time ? and
thus, those with longer disease duration have better chances of
developing emotional coping for olfactory loss (p < 0.001, by
Pearson correlation; Table 1).

Age is an important factor for both olfactory impact on
quality of life and emotional coping ability for olfactory
loss (Figures 1 and 2). The results here reveal that olfac-
tory impact on quality of life increases with age up to 33
years (Figure 1A), while older age correlates with decreasing
impact (Figure 1B) and increasing emotional coping ability
(Figure 2). Temmel et al. @ have found significant differ-
ences in complaint score in three age groups (i.e., 54% in <
41 years, 53% in 41 - 60 years, and38%in > 60.years). The
degree of difficulties in daily life is highest in the youngest
group, and decreases with age @. Emotional coping abil-
ity for olfactory loss alsorcorrelates significantly with age
in previous reports @. From the viewpoint of age, there is
consistency dn that improved emotional coping ability is
accompanied by less‘olfactory impact on quality of life in
previous reports ?¥ and in this study (Figures 1B and 2).
Thus, by analyzing the correlation of QOD-NS with QOD-
PS scores, emotional coping ability correlates significantly
with 'decreasing olfactory impact on quality of life (linear
regression, r = 0.224, p < 0.001; Figure 3). Patients younger
than 30 years should be especially noted for their increasing
olfactory impact but without the concomitant increase in
emotional coping ability.

The two queries in the QOD, ‘I visit friends, relatives, or
neighbours less often’ and ‘I avoid groups of people,” which
may be regarded as problem-focused coping strategies (¥
are not included in the QOD-PS used here. However, these
problem-focused strategies are agreed to or partly agreed to
in only 21.9% and 11.7% of the patients, respectively (data
not shown). Problem-focused strategies may be less impor-
tant and further investigations with more aspects of coping
are needed.

Because of the multi-dimensional characteristics of quality of
life, many factors that can have an affect are not included in
the study. For example, aside from olfaction, cognitive per-
formance, depression, and self-ratings on health status are
all significant modulators of quality of life in patients with
olfactory loss ”. This may be the reason for the small corre-
lation coefficients between QOD-NS or QOD-PS scores and
the studied factors. Nonetheless, the results here reveal that
certain factors do have significant effects on QOD-NS or
QOD-PS (Table 1), and an inverse correlation exists between
QOD-NS and QOD-PS scores.

CONCLUSIONS

The olfactory impact on quality of life is more significantly
felt by patients younger than 33 years with poorer olfaction.
It takes time to develop coping ability such that patients
with longer disease duration and older age have increased
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emotional ability to cope. Emotional coping ability cor-
relates significantly with decreasing olfactory impact on
quality of life. It will be helpful for the patients to develop
emotional coping early, especially if their olfactory function
cannot be restored.
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