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Abstract

Background The Edlnburgh Postnatal Depressron Scale (EPDS) isa W|dely used screening tool for postpartum depression
(PPD). Although the reliability and validity of EPDS in Japanese has been confirmed and the prevalence of PPD is found to
be about the same as Western countries, the factor structure of the Japanese verswn of EPDS has not been elucidated yet.

Methods. 690 Japanese mothers completed all items of the EPDS at1 month postpartum We drwded them randomly into
two sample sets. The first sample set (n=345) was used for exploratory factor anaIyS|s, and the second sample set was used -
(n= 345) for confi rmatory factor ana|y5|s

Results. The result of exploratory factor analysrs |nd|cated a three-factor model consnstlng of anxnety, depression’ and
anhedonia. The results of confirmatory factor analysis suggested that the anxiety and anhedonia factors existed for EPDS in
a sample of Japanese women at 1 month postpartum. The depress:on factor varles by the models of acceptable fit.

Conclusions: We exammed EPDS scores. As a result "anxrety and anhedoma” exist for EPDS among postpartum women in
Japan as already reported in Westem countries. Cross-cultural research is needed for future research :
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Introduction baby and handle other daily tasks. Third, the mother-child

relationship often worsens because of PPD [8]. Severe depression

Postpartum depression (PPD) is a type of major depressive is also reported to be associated with child abuse [9].

disorder after childbirth and is distinguished from maternity blues Early detection and intervention are essential for maternal and
in terms of onset, severity and duration of symptoms. The  child health. EPDS, a 10-item self-administered questionnaire for
prevalence of PPD is estimated at approximately 13% from meta- early detection of PPD [10], has been the most widely used
analysis [1,2]. Our. study shows 10.4% of women in Japan  g.reening tool for PPD across countries and cultures. In recent
experienced depressive symptomatology assessed by the Edin- gy dies, the factor structure of the original English version of EPDS
burgh Postnatal Depression Scale (EPDS) [3]. PPD is a major  h,g been reported as shown in Table 1 [11-18]. These results
mental health problem in women with chlldren [4] First, PPD suggest that anxiety symptoms account for a significant part of
reduces maternal mental health and quality of life. 5-14% of  ppp symptoms, unlike typical major depressive disorders. There
perinatal and postnatal women have thoughts of self-harm, and ;¢ o)y 4 few studies about the factor structure of EPDS outside
suicides account for up to 20% of postpartum deaths [5]. Second, Western countries, but these studies show similar results: that

PPD has a negative influence on child health and development  EpDS vas found to contain at least two factors, a depressive factor
[6,7] because it interferes with the mother’s ability to care for a
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and an anxiety factor in Brazil [19], China [19], and the
Netherlands [19].

The pathology of PPD has been thought to be caused by
biological and psychosocial changes with pregnancy and child-
birth. There is no direct evidence that PPD has a common
pathology across different populations, ethnicities and cultures;
however, the commonality of the prevalence of PPD [20] supports
this idea. If a common pathophysiology can be proven and this
hypothesis supported, it will become a significant step towards
understanding the common pathology of PPD. Because the cross-
cultural consistency of the factor structure of EPDS, however, has
yet not been examined, particularly outside Western countries,
more research is needed to answer the question.

In Japan, the reliability and validity of EPDS in Japanese has
been confirmed and the prevalence of PPD is found to be
comparable to the Western countries, but the factor structure of
the Japanese version of EPDS has not been elucidated. Therefore,
we examined the symptomatological structure of PPD measured
with the Japanese version of EPDS to compare with the structure
of the original English version of EPDS already reported in
Western countries.

Methods

Participants

Participants were recruited between August 2004 and October
2012. Every participant was an outpatient in a maternity ward at
one of three obstetrics and gynecology hospitals in Nagoya, Japan.
The three obstetrics hospitals were a general hospital (Nagoya
Teishin Hospital), an obstetrics and gynecology hospital (Kaseki
Hospital), and a university hospital (Nagoya University Hospital).

The eligibility criteria were as follows:

(1) attending at one of the three hospitals consecutively
(2) 20 years of age or older
(3) ability to understand the questionnaire written in Japanese.

Procedure

We explained our research design and methods to pregnant
women at maternity programs or outpatient care. In these three
hospitals, every outpatient equally receives an orientation for birth
hospitalization during the second trimester at outpatient care or
maternity program. We matched the timing of the invitation with
the timing of the orientation during the second trimester which
every patient participates. At the same time, participants received
a set of agreement documents and questionnaires. Fach woman
was asked to participate in the study voluntarily and to answer all
of the questions according to the predefined schedule. If she
agreed to participate in the study, she was requested to return the
two sealed envelopes that contained the anonymous questionnaire
and the signed agreement separately. This was to guarantee
privacy. We considered a voluntarily returned envelope consent to
participate in this research.

Measurements

We assessed depressive symptoms in participants as well as their
social background (i.e. years of schooling, demographic parame-
ters). Depressive symptoms were evaluated by EPDS at about 1
month after childbirth.

EPDS is a 10-item self-report screening tool for postnatal
depression. Each item is scored on a 4-point scale ranging from 0
to 3. Total scores can range from 0 to 30. The English version of
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EPDS has good internal consistency (Cronbach’s alpha=0.87)
and reliability (split half reliability = 0.88) [10].

EPDS was translated into Japanese by Okano et al. in 1996 and
confirmed that the retranslated English version was the equivalent
to the original English version [21]. The validity and reliability of
this Japanese version of EPDS were also examined against 115
non-pregnant women and 47 women at 1 month postpartum by
Okano et al [21]. It had good internal consistency (Cronbach’s
alpha =0.78) and test-retest reliability (Spearman correlation
=0.92) [21]. The validity was examined against a diagnosis of
major depressive disorder from the semi-structured interview-
based Research. Diagnostic Criteria (RDC) [22] as external
criteria. The total score of the women who have postpartum
depression (N=4) was higher than that of the non-depressive
postpartum women (N=43) [21] and the cut-off point of >9
showed good sensitivity (75%) and specificity (93%) [21].

This is the standardized Japanese version and no other Japanese
version of EPDS is used in Japan. In this study, we used this
Japanese version of EPDS and the cut-off point of >9 in
accordance with the previous study [21].

Data analysis

We randomly divided all participants who completed all items
of EPDS into two sample sets. The first sample set was used for
exploratory factor analysis, and the second sample set for
confirmatory factor analysis.

Exploratory Factor Analysis (EFA)

The number of factors was determined by scree plot. An EFA
with maximum-likelihood extraction was undertaken on the full
10-item EPDS. Oblique rotation using the promax rotation was
performed due to an expectation that factors would be correlated.

Confirmatory Factor Analysis (CFA)
We chose the model identified in EFA and the models reported
in the original English version of EPDS as follows:

(1) Tuohy & McVey/King; three-factor [11,15]

(2) Astbury et al. /Matthey/Phillips et al.; two-factor [13,16,17]
(3) Ross et al.; three-factor [14]

(4) Jomeen et al.; three-factor [12]

(5) Swalm et al.; two-factor [18]

(6) Model identified in the EFA; three-factor

Factor Structure of EPDS in Japan

As recommended for structural equation modeling applications
[23,24], we used the goodness-of-fit index (GFI) [25], adjusted
goodness-of-fit index (AGFI) [23], comparative fit index (CFI)
[26], and root mean square error of approximation (RMSEA)
[27]. A good fit is defined as a GFI greater than 0.95, an AGFI
greater than 0.90, a CFI greater than 0.97 and an RMSEA less
than 0.05. An acceptable fit is defined as a GFI greater than 0.90,
an AGFI greater than 0.85, a CFI greater than 0.95 and an
RMSEA less than 0.08 [25] [23] [26] [27]. Data were analyzed
using SPSS version 20.0 and Amos 19.0 (IBM Japan, Tokyo,

Japan).
Results

Characteristics of participants

812 participants agreed to participate in this study. The mean
age of the participants was 32.1 years (range: 20 to 45 years,
Standard Deviation (S.D.) 4.5 years, interquartile range IQR) 29—
35). Average years of schooling were 14.4 years (range: 9 to 18
years, S.D.= 1.6 years, IQR 14-16). In terms of parity, 67.0% of
participants were nulliparous, 24.4% of participants were primip-
arous, 7.9% of participants had given birth two times, and 0.6% of
participants had given birth three times (range: 0 to 3 children,
S.D.=0.7, IQR 0-1). 690 out of the 812 women completed all
items of EPDS. The non-response rate is 75 of 812 and the non-
valid response rate is 51 of 812.

EPDS scores

The median postpartum EPDS score was 3 (range: 0-22,
S5.D.=4.53, IQR 1-7). Approximately 18.4% of women scored 9-
22 and were considered at high risk of postpartum depression. The
median infant age was 31.7 days (range: 16-64, S.D.=6.9 days,
IOR 30-34).

Factor analysis

690 participants who completed all items of EPDS were divided
randomly into two groups. The first sample set of 345 participants
was used for EFA, and the second sample set of 345 participants
was used for CFA.

EFA

The dataset was found suitable for factor analysis (the Kaiser-
Meyer-Olkin index =0.886). The Cronbach’s alpha for the 10-
item EPDS was 0.856, indicating the test has good instrument

Table 2. Factor analysis of the Japanese version Edinburgh Postnatal Depression Scale.

Items of the EPDS

Y

Factor 1 Factor 2 Factor 3

.238 140 141

(N =690, maximum-likelihood estimation, promax rotation).
doi:10.1371/journal.pone.0103941.t002
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internal reliability. The scree test indicated a three-factor solution
which accounted for 64.4% of the variance. The anhedonia,
anxiety and depression factors appeared consistent with factors
identified in our studies. A coefficient level of 0.45 or above was
chosen to indicate significant item factor loading.

The first factor, which explained 43.4% of the total variance,
included EPDS items 3, 4, 5 with factor loadings >0.45 (listed in
Table 2). Items 3, 4 and 5 were found to have the highest factor
loadings (all>0.65), consistent with previous findings that identi-
fied this factor as an “anxiety” subscale within EPDS. The second
factor explained 12.1% of the total variance, and included items 1
and 2 with factor loadings>0.45. Items 1 and 2 had the highest
factor loadings (>0.55), consistent with previous findings that
identified this factor as an “anhedonia” subscale within EPDS.
The third factor explained 8.8% of the total variance, and
included items 7, 8 and 9 with factor loadings >0.45. Items 7 and
9 had the highest factor loadings (>0.7), consistent with previous
findings that identified this factor as a “depression” subscale within
EPDS.

CFA

The goodness-of-fit for the data represented by GFI, AGFI, CFI
and RMSEA are shown in Table 3. In the models of Tuohy &
McVey and King, GFI and AGFI showed good fit while CFI and
RMSEA showed acceptable fit. In the models of Astbury et al. and
Matthey and Phillips et al., GFI, AGFI, CFI and RMSEA showed
unsatisfactory fit. In the model of Ross et al., GFI, AGFI, CFI and
RMSEA showed unsatisfactory fit. In the model of Jomeen et al.,
GFI, AGFI, CFI and RMSEA showed unsatisfactory fit. In the
model of Swalm et al., GFI, AGFI, CFI and RMSEA showed good
fit. In the model identified in EFA, GFI and AGFI showed good
fitt. CFI and RMSEA showed acceptable fit. We therefore
concluded that there were four acceptable models: those of Tuohy
& McVey, King, Swalm et al., and as identified in EFA. We also
concluded that the models of Astbury et al., Matthey and Phillips
et al., Ross et al. and Jomeen et al. were unsatisfactory.

Correlations between factors in the models of an acceptable fit
or a good fit were as follows. In the models of Tuohy & McVey
and King, correlation between “anxiety” and “depression” was
0.84, correlation between “depression” and “anhedonia” was
0.64, and correlation between “anhedonia” and “anxiety” was
0.60. In the model of Swalm et al, correlation between
“anhedonia” and “anxiety” was 0.60. In the model identified in
EFA, correlation between “anxiety” and “depression” was 0.85,
correlation between “depression” and “anhedonia” was 0.66, and
correlation between “anhedonia” and “anxiety” was 0.60.

Discussion

This is the first study demonstrating the factor structure of the
Japanese version of EPDS using a large sample of postpartum
women. The model of EFA reported by Tuohy & McVey, King
and Swalm et al., was consistent with our model in the present
study of the Japanese version of EPDS. The model consists of
common factors, an anxiety factor (items 3, 4 and 5) and an
anhedonia factor (items 1 and 2). Thus, our findings suggest that
factor structure of EPDS in Japan is basically the same as already
reported in Western countries, although there was variance
between studies on some items of EPDS.

No previous papers have reported the factor structure of the
Japanese version of EPDS, however there are some studies about
the symptoms of PPD in Japan. Tamaki et al. showed that women
with PPD have strong anxiety symptoms by the State-Trait
Anxiety Inventory Trait test [28]. Sato Y et al. revealed that the
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prevalence of anxiety symptoms was higher than that of depressive
symptoms after childbirth [29]. These results also suggest that
anxiety symptoms are important to understand the symptomatic
character of PPD in Japan.

In the other Asian countries, there are a few studies of the factor
structure of EPDS. Small et al. analyzed the factor structure of
EPDS in Vietnam, Turkey and Philippines [30].Small et al.
pointed out that Item 6 loaded less consistently in the different
countries, however they also suggest that EPDS have two or three
factors which consists of anxiety and depression. Lau Y et al.
showed that EPDS in China consists of the three factors as
depression factor(items 6, 7, 8. 9 and 10), anxiety factor(items 3,4
and 5) and anhedonia factor(items 1 and 2) [31]. These results are
very similar to the factor structure of EPDS in Japan by our study.

The depression factor

The depression factor varies across studies. Tuohy & McVey
and King suggested items 7, 8, 9, and 10, Swalm suggested no
depression factor, and the EFA in our study showed items 7, 8, and
9. Though the best fit was the model of Swalm et al., we proposed
the EFA model because the model of Swalm excluded half of all
EPDS items. Cross-cultural studies are needed to examine whether
a common depression factor exists or not.

The anhedonia factor

All of the acceptable models show the anhedonia factor (items 1
and 2), which is reverse scoring. As reverse scoring items tend to be
in the same cluster [32], we must take into account that reverse
scoring items has been found to affect factor analysis.

The anxiety factor

The anxiety factor (items 3, 4 and 5) was shown in many
countries, such as Brazil [33,34], China [31], and the Netherlands
[19]. Considering the existence of a common anxiety factor across
different countries and cultures, the importance of anxiety
symptoms for PPD has been revealed. In fact, it is reported that
about 10% of the women experiencing postpartum depression
have anxiety symptoms [35].

The utility of the anxiety factor (items 3, 4 and 5) is discussed in
some studies as follows. Some studies have suggested that items 3,
4 and 5 can measure anxiety disorder [18,36], and other studies
suggested that items 3, 4 and 5 are enough for PPD screening [14]
[37]. Although the utility of the anxiety factor (item 3, 4 and 5)
varies by study, as mentioned before, there is some possibility of
common utility of the anxiety factor around the world.
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Correlation between factors

The correlations between “anxiety” and “depression” were
found to be high in the models of acceptable fit to the data. These
results suggested that there was a very close relationship between
depression and anxiety, as previously reported [38,39], and
showed that it was important to focus on anxiety symptoms in
PPD screening and care.

Limitations

There are some types of study bias in this study. First, there is a
self-selection bias. They participated in this study voluntarily. This
also means that they pay more attention to their mental health.
Second, there are losses to follow up. Women with depression are
hard to reply the questionnaire. Third, there is a membership bias.
We cannot affirm that a standard population in Japan is shown in
these participants from three characteristic hospitals, a general
hospital, an obstetrical and gynecological hospital, and a university
hospital. The patients at the university hospital tended to have
pregnancy complications, but these participants accounted for a
small percentage of all participants (N =42, 5.2%). Fourth, there is
a non-response bias, however the non-response rate is 75 of 812
and the non-valid response rate is 51 of 812. We consider that
these rates are not so high and the result is not affected.

Furthermore, there is a problem with this study design. We did
not ask participants for their nationality, citizenship or ethnicity.
However, Japan is considered to be highly homogenous in terms of
population, therefore we consider this problem does not affect the
result of the study.

Conclusions

We examined factor structure of the Japanese version of EPDS
in a large sample size of postpartum women in Japan. As a result,
“anxiety”, “depression” and “anhedonia” factors exist for EPDS,
as already reported in Western countries. Our findings suggest that
the factor structure of EPDS is mostly common across countries
and cultures.
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Objective: Emotional distress is considered to be higher in patients with head and neck cancer
than other types of cancer. The present study aimed to identify predictors of the postoperative
levels of depression in patients with head and neck cancer who have undergone surgery.
Methods: Postoperative levels of depression were assessed at 3, 6 and 12 months after
surgery. The preoperative factors that were significant predictors of the postoperative level of
depression at each time point were extracted using multiple regression analyses.

Results: The preoperative level of depression was a significant predictor of the postoperative
level of depression at the 3rd, 6th and 12th postoperative months. At the sixth postoperative
month, negative adjustment to cancer at baseline was also a significant predictor of the post-
operative level of depression.

Conclusion: Evaluating the level of depression and negative adjustment before surgery is

considered to be effective for identifying patients who will develop depression after surgery.

Key words: depression — esthetics — head and neck neoplasms — psychological adaptation —

reconstructive surgical procedures

INTRODUCTION

Head and neck cancer (HNC) is considered to be one of the
most traumatic types of cancer. The prevalence of major de-
pression is estimated to be 15—50% and the suicide rate has
shown to be particularly high (1-3). Researchers have
focused on a trajectory of psychological distress, including de-
pressive symptoms, among cancer patients. Prior research has
demonstrated increased levels of distress in cancer patients
after diagnosis, during active treatment and until ~4 years
after treatment (4—8). Depressive symptoms are also present
in HNC patients throughout the course of the cancer trajec-
tory: prior to diagnosis, at diagnosis, during treatment
and after treatment (9). Furthermore, depression rates were

particularly high at the time the diagnosis is made, during
treatment and at follow-up. Posttreatment depression is con-
sidered to be common among HNC patients.

Depression has a negative effect on various aspects of
people’s life. It is a leading cause of premature death and
ongoing disability in the general population (10), and has the
second highest reduction in disability—adjusted years of life
among all human diseases (11). It can significantly comprom-
ise a quality of life and length of hospital stay, complications
with therapy, ability to care for oneself and survival time in
patients with cancer (12). Cancer patients who are depressed
are less likely to participate in treatment decisions and to seek
out social support, and more likely to have declines in physical
functioning during treatment, to drop out of treatment and to

© The Author 2014. Published by Oxford University Press. All rights reserved.

For Permissions, please email: journals.permissions@oup.com



312 Predictor of postoperative depression

have shorter survival times than those who are not depressed
(13). Many research studies have focused on the impact of de-
pression on treatment outcomes, such as mortality or disease
progression, among cancer patients (14). Although the results
have been inconsistent, most researchers suggest that a con-
nection may exist (15—~18). A meta-analysis conducted by
Satin et al. (19) showed that depression is a predictor of mor-
tality among cancer patients. However, depression is frequently
underdiagnosed and consequently undertreated (12). The in-
creasing duration of untreated illness has been reported to be
associated with a worse treatment outcome of depression (20).
Therefore, early identification or prediction of depression is
crucial.

Studies have been conducted to identify predictors of de-
pression in patients with various types of cancer, which
include lung, breast, colorectal, gastrointestinal and mixed
cancers. They have identified disease-related predictors
such as tumor stage and physical symptoms due to cancer or
treatment, and patient-related predictors such as age, sex,
social support, cognitive impairment and use of antidepres-
sants (21—26). Several studies have also been conducted to
find out predictors in HNC patients, and similar ones as
in patients with various types of cancer have been identi-
fied (12,27-29).

These studies have not included the degree of facial dis-
figurement and posttraumatic stress symptoms (PTSSs) as
explanatory variables. Facial disfigurement is defined as a
visible and negative alteration in appearance caused by dis-
ruption of skin, soft tissue or bony structures (30). Facial
disfigurement, which results from HNC and its treatment,
has been hypothesized to be one of the major reasons for
distress among HNC patients. It is associated with basic
aspects of a person’s identity and communication, and
cannot be concealed (3). Nevertheless, no prospective
longitudinal studies have included the degree of facial dis-
figurement assessed using a rating scale. Cancer as a life-
threatening trauma has been noted as one of the possible
triggers for the onset of posttraumatic stress disorder
(PTSD) and PTSSs (31,32). The incidence of first-onset de-
pression is elevated among individuals who develop PTSD
following trauma compared with those who do not develop
PTSD (33). A high proportion of cancer patients experi-
enced PTSSs following diagnosis, while most patients never
met diagnostic criteria for PTSD (34). We think it necessary
to take the influence of pre-existing PTSSs on later depres-
sion into account; however, no existing research in the field
of HNC has addressed this issue. We hypothesized that the
predisposition to depression among HNC patients can be a
consequence of not only the previously reported patient-
related predictors such as pretreatment depression, social
support, adjustment style and sex but also the degree of
facial disfigurement and PTSSs.

The aims of the present prospective study are to investigate
the trajectory of depression and to determine which preopera-
tive factors are predictors of the postoperative level of depres-
sion among HNC patients.
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PATIENTS AND METHODS
ASSESSMENTS

The assessments were performed at four time points: baseline
(T0), the 3rd postoperative month (T1), the 6th postoperative
month (T2) and the 12th postoperative month (T3). At base-
line, we assessed the preoperative level of depression, PTSSs,
social support and coping 2 days before surgery and the
degree of facial disfigurement 3 or 4 weeks after surgery. The
postoperative levels of depression were evaluated as primary
outcomes at T1, T2 and T3.

PATIENTS

The enrollment period was from April 2006 to September
2011. The surveillance period was from April 2006 to
December 2011. Because of cancer death and other reasons, it
was impossible for all of the patients to complete the assess-
ment at four time points. Patients who completed the assess-
ments at baseline (T0) and any one of the three postoperative
time points (T1, T2 and T3) were included into the statistical
analysis. A consecutive series of inpatients with HNC who
planned to be treated surgically at Nagoya University Hospital
during the surveillance period were asked to participate.
Oncologists made the diagnosis of HNC. Psychiatrists inter-
viewed only patients who agreed to participate. We excluded
patients with a diagnosis of recurrent cancer and those with
cognitive disorders, schizophrenia or a history of other psych-
otic disorders according to the Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition, Text Revision
(DSM-IV-TR) (35) (Table 1). Demographic and medical data
were obtained at interview or compiled from the medical
records at baseline. This study was approved under the guide-
lines for epidemiological studies by the Ethics Review
Committee of Nagoya University Graduate School of
Medicine and Nagoya University Hospital, and was conducted
in accordance with the Helsinki Declaration. Written informed
consent was obtained from each subject by psychiatrists
before the start of the study.

MEASURES

The Japanese version of the Hospital Anxiety and Depression
Scale (HADS) was used to assess the level of depression
in our patients (36). This instrument has been widely used in
psycho-oncology research and practice as an effective

Table 1. Inclusion and exclusion criteria

Inclusion criteria Exclusion criteria

Patients were included if Patients were excluded if their diagnoses were:
they were: 1. Recurrent cancer

1. Diagnosed as HNC by 2. Cognitive disorders, schizophrenia or history of
oncologists other psychiatric disorders according to

2. Treated surgically DSM-IV-TR




screening tool for anxiety and depression, It is a 14-item self-
report questionnaire and each item has a 4-point (0-3)
Likert-type scale. The HADS consists of two subscales, one
for assessing depression and the other for assessing anxiety.
The total score ranges from 0 to 42 (37); the best threshold
for screening for any depressive disorder is considered to be
15(38).

Social support was assessed using the Japanese version of
the six-item Social Support Questionnaire (SSQ), which has
been demonstrated to have reliability and validity among psy-
chiatric patients as well as normal populations (39,40). The
SSQ consists of two subscales, one for perceived number of
social support (SSQN) and the other for satisfaction with
social support (SSQS). The Mental Adjustment to Cancer
(MAC) scale is widely used to assess the psychological re-
sponse to cancer (41). We used the Japanese version of the
MAC scale, which has been proved to be reliable and valid in
Japanese cancer patients (42). Because of the inconsistency
among the reported results of factor analyses, Watson and
Homewood (43), the authors of the original MAC scale,
re-examined the factor analysis. As a result, two new sub-
scales, positive adjustment (PA) (17 items) and negative ad-
justment (NA) (16 items), were established. The new
subscales were utilized in this study.

The degree of facial disfigurement was rated using the
observer-rated disfigurement scale (ODS), which is a 9-point
ODS with demonstrated reliability and validity (30). A very
high degree of concordance was reported between the ratings
by surgeons and others, including a psychiatrist and a research
assistant. In this study, an experienced psychiatrist made
rating. PTSSs in our patients was evaluated using the Japanese
version of Impact of Event Scale-Revised, which meets the
DSM-IV criteria for PTSD (44,45).

STATISTICS

Two-tailed unpaired ¢-tests were used to analyze sex differ-
ences in the baseline measures. To analyze the time course of
HADS scores including all subjects, one-way repeated mea-
sures analysis of variance (ANOVA) was used. Sex differ-
ences over the course of time for HADS scores were analyzed
using the two-way repeated measures ANOVA, with sex and
time (T0, T1, T2 and T3) as factors.

Stepwise multiple regression analyses were performed to
examine which factors measured at baseline could be used as
predictors of postoperative depression. The postoperative
levels of depression were used as dependent variables and the
factors measured at baseline were used as independent vari-
ables: the preoperative level of depression, PTSSs, social
support, adjustment style, facial disfigurement and sex. Sex is
a categorical variable; therefore, it was transferred into a
dummy variable.

Correlation matrices were created using Pearson’s correl-
ation coefficients and Spearman’s rank correlation coefficients
in order to clarify that there was no multicollinearity (data not
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shown). Because there were no strong correlations between
the independent variables, all variables were included. The
probabilities (£ value) for entering and removal were set at
0.05 and 0.10, respectively. A Durbin—Watson ratio was cal-
culated to detect autocorrelation in error terms. We also calcu-
lated R-square (R?), which indicates the percentage of
variance of the dependent variable that accounted for the vari-
ance of the predicted value. The analyses were conducted
using the data set of T1, T2 and T3, respectively.

RESULTS
DESCRIPTION OF SAMPLE

During the enrollment period, 153 patients agreed to participate
and 142 patients were included. Of 11 patients who were
excluded, 5 were not treated surgically because their treatment
strategies were changed, while 6 did not complete the preopera-
tive assessment because of progression of cancer before
surgery. Of the 142 included patients, 13 had data sets with
missing values at baseline and 13 could not complete all ques-
tionnaires after surgery. Accordingly, 116 were included in the
analysis. Among the 116 patients, 94, 69 and 78 were included
at T1, T2 and T3, respectively (Table 2). There were no signifi-
cant differences between included and excluded patients at
each time point with respect to mean age (T1, P = 0.15; T2,
P =0.62; T3, P = 0.95, unpaired ¢-test) and sex distribution
(T1, P =0.39; T2, P = 0.39; T3, P = 0.69, x* test or Fisher’s
exact test where appropriate).

Demographic and medical variables are shown in Table 3.
The mean age of the patients was 61.2 years and most patients
were male. The majority of patients had advanced cancer
of the hypopharynx, oral cavity or others. Approximately
three-quarters of patients had additional radiotherapy and/or
chemotherapy.

Table 2. Reasons for exclusion from the study at each time point

Time The number of Reasons for exclusion

point  excluded patients

T1 22 They canceled appointments (V = 20) or were
transferred to another hospital (N = 2)

T2 47 They canceled appointments (N = 31), were
transferred to another hospital (N = 2), died
(N = 3) or did not undergo the sixth
postoperative month assessment because the
surveillance period ended (N = 11)

T3 38 They canceled appointments (N = 7), were

transferred to another hospital (N = 2), died
(N = 9), refused assessment (N = 1) or did not
undergo the 12th postoperative month
assessment because the surveillance period
ended (N = 19)

T1, 3rd postoperative month; T2, 6th postoperative month; T3, 12th
postoperative month.
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Table 3. Description of sample (N = 116)

Characteristic Number Percentage
Age
Mean 61.2
Range 20-85
Median 62
SD 114
Sex
Male 91 78.4
Female 25 21.6
Stage
I 2 1.7
I 13 11.2
I 17 14.7
v 84 72.4
Site
Oral cavity 28 24.1
Paranasal sinuses 26 22.4
Nasopharynx 1 0.9
Oropharynx 18 15.5
Hypopharynx 31 26.7
Larynx 8 6.9
Salivary glands 4 34
Treatment
Surgery 28 24.1
Surgery + RT 18 15.5
Surgery + CT 21 18.2
Surgery + RT + CT 49 422

SD, standard deviation; RT, radiotherapy; CT, chemotherapy.

Tme Course oF HADS Scores

When reviewing the time course of HADS scores, one-way
repeated measures ANOVA revealed no significant results
(df =3, F = 1.31, P = 0.27), indicating that the mean scores
at each time point were not different. Scores at each time point
were within a non-depressed range (38). Two-way repeated
measures ANOVA revealed no significant time x sex inter-
action (df = 3, F = 0.62, P = 0.60), indicating that the time
course of depressive symptoms was similar in male and
female patients (Fig. 1).

Although there were no differences among the mean HADS
scores at each time point, the score range was wide and the
percentage of patients whose scores were within the depressed
range varied at each time point (Table 4). Figure 2a and b indi-
cate the time course of HADS scores of the patients with and
without depression at T0, respectively. The data of the patients
who completed the assessments at all time points are
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Figure 1. Time course of Hospital Anxiety and Depression Scale (HADS)
scores, for all male and female subjects. Each bar represents the mean + SD
scores. For the time course of HADS scores for all subjects, one-way repeated-
measures analysis of variance (ANOVA) revealed no significant results
(df =3, F=1.31, P=0.27). For male and female subjects, two-way
repeated-measures ANOVA revealed no significant time X sex interaction
(df =3, F = 0.62, P = 0.60).

Table 4. Time course of Hospital Anxiety and Depression Scale (HADS)
scores

Time point Mean scores of the HADS Patients with HADS
scores > 15
Score  Range  95%CI Number  Percentage
TO (N =116) 10.1 0-31 9.8—14.1 25 21.6
T1(N=94) 10.9 0-33 10.1-14.6 29 30.6
T2 (N=69) 9.4 0-26 84-124 14 20.3
T3 (N="178) 11.5 0-39 94-13.5 24 30.8

TO, baseline; 95% CI, 95% confidence interval.

presented. Apparent individual differences were shown
among their time courses. Consequently, it is considered to be
meaningful to predict the postoperative HADS score.

MuULTIPLE REGRESSION ANALYSES
THIRD PosToPERATIVE MONTH (T1)

Table 5 shows the results of the stepwise multiple regression
analyses, which were performed to examine which factor mea-
sured at baseline could be a predictor of the postoperative
levels of depression. The HADS score at T0O (HADS TO0),
which means the postoperative level of depression, was
extracted using the stepwise multiple regression analysis
(F =24.11, P < 0.01). The Durbin—Watson ratio was 1.89;
therefore, no autocorrelation in error terms was detected. R?
was 0.21, which indicated that HADS TO accounted for 21%
of HADS T1.



Time points of assessments

Figure 2. (a) The time course of HADS scores of the patients with depression
at TO. Each line represents the time course of HADS scores of the patients
whose HADS score was 15 or more at TO. The data of the patients who com-
pleted the assessments at all time points are presented. The points and corre-
sponding lines in this figure are slightly shifted in the horizontal direction as
needed for clarity. (b) The time course of HADS scores of the patients without
depression at TO. Each line represents the time course of HADS scores of the
patients whose HADS score was 14 or less at TO. The data of the patients who
completed the assessments at all time points are presented. The points and cor-
responding lines in this figure are slightly shifted in the horizontal direction as
needed for clarity.

Sixre PoSToPERATIVE MONTH (T2)

HADS TO and NA to cancer were extracted using the stepwise
multiple regression analysis (F =24.64, P < 0.01). The
Durbin—Watson ratio was 2.20; therefore, no autocorrelation
in error terms was detected. R? was 0.43, which indicated that
HADS T0 and NA accounted for 43% of HADS T2.

TweLrTH PoSTOPERATIVE MONTH (T3)

HADS TO0 was extracted using the stepwise multiple regres-
sion analysis (¥ = 30.18, P < 0.01). The Durbin—Watson
ratio was 2.17; therefore, no autocorrelation in error terms was
detected. R? was 0.28, which indicated that HADS TO
accounted for 28% of HADS T3.

DISCUSSION

The mean HADS scores were within the non-depressed range
at all time points and there was no significant difference
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among the mean scores at each time point. On the other hand,
at least one of five patients had the possibility of having the
clinical diagnosis of depression at all time points. The percent-
age of patients who might have clinical diagnosis of depres-
sion increased at the 3rd and 12th postoperative months and
this was similar to baseline at the 6th postoperative month.
Furthermore, there were apparent individual differences
among the time courses of HADS scores. The preoperative
level of depression was a predictor of the levels of depression
at the 3rd and 12th postoperative months, and the NA in add-
ition to the preoperative level of depression was a predictor of
the level of depression at the sixth postoperative month.

Only a few previous studies have investigated the time
course of HADS scores among HNC patients. Hammerlid
et al. (2) focused on the time course of HADS scores both
before and after treatment in 357 HNC patients. The percen-
tages of patients scoring 8 or more on the anxiety subscale or
8 or more on the depression subscale were 36, 34, 30 and 26%
at the following time points: at diagnosis, and at 3, 6 and
12 months after treatment, respectively, which indicated that
the percentage tended to decline. In our sample, the percen-
tages of patients scoring 15 or more on the HADS total were
21.6,30.6, 20.3 and 30.8% at the following time points: base-
line, and 3rd, 6th and 12th postoperative months, respectively.
The inconsistency may be due to the differences in the cutoff
points, the adopted treatment modalities, or race and culture
between the two samples.

The present study demonstrated that the preoperative level
of depression can be used as a predictor of the postoperative
level of depression. De Graeff et al. (46) investigated factors
that could be used as predictors of the posttreatment depres-
sive symptoms among seven pretreatment factors. They
reported that the pretreatment depressive symptoms accounted
for 21% of the total score on the Center for Epidemiologic
Studies Depression Scale (CES-D) at the 6th posttreatment
month and 30% of that at the 12th posttreatment month.
Furthermore, De Leeuw et al. (27) revealed that pretreatment
depressive symptoms were included in the factors that could
be used as a predictor of posttreatment depression, and
accounted for 18—32% of the posttreatment CES-D score.
These findings are similar to our results in that the pretreat-
ment level of depression was a predictor of the posttreatment
level of depression. However, the study designs of De Leeuw
et al. and De Graeff et al. differed from ours in terms of the
degree of facial disfigurement being included as an explana-
tory variable only in the current study.

It has been hypothesized that facial disfigurement is one of
the major reasons for depression among HNC patients (47).
However, the degree of facial disfigurement could not be used
as a predictor of the posttreatment level of depression. The
study of Katz et al. (30) is one of the few that has investigated
the relationship between the degree of facial disfigurement
and depression using a validated rating scale. Their cross-
sectional study showed that patients with a high degree
of facial disfigurement tended to have more depressive symp-
toms at the sixth postoperative month. Considering the
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Table 5. Results of the stepwise multiple regression analyses

Time point Unstandardized Standardized Pvalue 95% CI
regression coefficient regression coefficient
B B Lower Upper
T1
(Constant) 5.65 <0.01 3.18 8.11
HADS TO 0.49 0.46 <0.01 0.29 0.69
T2
(Constant) -121 0.63 —6.15 3.72
HADS TO 0.44 0.49 <0.01 0.25 0.63
NA 0.17 0.25 0.027 0.02 0.31
T3
(Constant) 5.21 <0.01 2.53 7.89
HADS TO 0.59 0.53 <0.01 0.38 0.81

Dependent variables: score on HADS at T1 (HADS T1); score on HADS at T2 (HADS T2); score on HADS at T3 (HADS T3). Independent variables: score on
HADS at TO (HADS T0); IES-R score; SSQN score; SSQS score; PA score; NA score; ODS score; sex. R?, R-square; ANOVA, analysis of variance.
T1: R? = 0.21, ANOVA, P < 0.01; T2: R*= 0.43, ANOVA, P < 0.01; T3: R?*= 0.28, ANOVA, P < 0.01.

above-mentioned findings, although the degree of facial dis-
figurement in less than a month is not a predictor of the post-
operative level of depression, a high degree of facial
disfigurement prolonging for 6 months may increase the level
of depression. To verify this hypothesis, studies designed to
assess the degree of facial disfigurement over time are needed.

This is the first study to investigate whether the level of de-
pression could be predicted using the new subscales of MAC,
which assesses coping strategies. The results indicate that the
score for NA on the MAC scale would be an effective predict-
or of the level of postoperative depression that is more accur-
ate when used in combination with the preoperative level of
depression.

There are several limitations of our study design. First, the
R? was relatively small; therefore, only a small percentage of
variance of the postoperative level of depression could be
accounted for by the pretreatment variables extracted as pre-
dictors. It is possible that there are other factors that could also
explain the postoperative level of depression. Including other
possible factors, such as physical symptoms (pain, oral dys-
function or speech impairment) and the use of alcohol (29) or
tobacco, into analyses would have improved the accuracy of
the present results. Furthermore, we used the HADS instead
of the Structural Clinical Interview for DSM-1V, which is gen-
erally considered as the gold standard for the diagnosis of
depression. Another limitation is that the Japanese version of
the ODS has not been validated. Finally, the sample size was
small and a relatively large number of patients dropped out of
the study at each time point. These limitations could have
affected the accuracy of the calculated estimates based on the
data presented in the study.

Depression among HNC patients may affect disease pro-
gression and mortality (19); therefore, early identification and
intervention of depression is crucial. We showed that the
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preoperative level of depression and NA can be used as pre-
dictors of the postoperative level of depression. Assessing
these factors before surgery is considered to be an effective
method for identifying HNC patients who will develop de-
pression after surgery.
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ABSTRACT
Objective:

Burning mouth syndrome (BMS) is a chronic disease in which patients feel a burning sensation
and pain in the oral cavity. Although personality traits have been suggested to influence the
development and course of BMS, they have not yet been examined in detail. We therefore
investigated the personality traits of BMS patients.

Methods:
Sample consisted of 65 BMS patients presenting to the Aichi-Gakuin Dental School Hospital

between May 2005 and April 2009. They were also diagnosed as having pain d by a
psychiatrist. The control group consisted of 116 healthy subjects. The Temper: ~ haracter
Inventory (TCl) was used to evaluate personality traits, while the Beck Depre
was used to evaluate the depression rate in both groups. The resuit compared
between these groups using the unpaired t-test.
Results:

In TCI, we found that, in comparison to the control velty seeking score was
nificantly higher (p<0.001), and the

BMS group. To remove the

significantly lower (p=0.009), the harm avoidance score wa
self-directedness score was significantly lower (p=0.039) in

influence of depression, we performed an.analy s of covariance of each TCI item using the BDI

score as a covariate. No significant differ

es were observed in harm avoidance or

self-directedness, whereas the differences noted in:novelty seeking were significant (p=0.008).

Conclusion:
The novelty seeking score was| BMS patients in comparison to the control group. They also

had high harm avoidanc [f-directedness tendencies, but these were attributed to the
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INTRODUCTION

Burning mouth syndrome (BMS) is a chronic disease that is characterized by a subjective burning
sensation and pain in the oral mucosa ['l. BMS has been defined as a disease with a burning
sensation and pain in the oral cavity, an abnormal sense of taste, and dry mouth despite no medical
or dental cause being identified . According to the diagnostic and statistical manual of mental
disorders, 4th edition text revision (DSM-IV-TR) B, the psychiatric diagnosis of BMS has been
classified mainly as pain disorder. The prevalence of BMS was previously reported to be 0.7-4.6%
471 which revealed that the number of BMS patients was not small. BMS frequently

r '8l its development

difficult events in the home

in 1993, is frequently used

psycho-biological model. Fo
(HA), Reward Depen
Self-Directedness: (SD

using TCl. The HA score was higher and SD and CO scores were lower in 207 pain disorder
patients than in 105 control subjects %, In another study, the HA score was high in patients with
chronic tension-type headaches ' and non-specific musculoskeletal disorders 2. However, only a
few studies have investigated the personality traits of patients with BMS 23261, All studies involved
only 13-32 BMS patients, and, to the best of our knowledge, no study has been performed based
on a psycho-biological model. Thus, we considered it important to limit the pain disorder to BMS
and investigate the personality traits of BMS patients based on a psychobiological model. BMS

55



patients are often complicated by depression ['7), which is known to influence the personality traits
of patients 7. However, the influence of depression has not been taken into consideration in
analyses of the personality traits of BMS patients in any study. Thus, we consider it important to
take the influence of depression into consideration when evaluating the personality traits of BMS

patients.

The objective of this study was to clarify the personality traits of BMS patients using TCl, prepared
by Cloninger et al. based on a psychobiological model, with the aim of elucidating the

BMS and improving the symptoms and QOL of BMS patients. Depression was also sil
evaluated in order to investigate the influence of depression on the person lj;y’E
patients. Furthermore, considering the influence of comorbid psychiatr
personality traits of BMS patients, we also performed an analysis th “patients with

comorbid psychiatric disorders other than pain disorder.

MATERIALS AND METHODS

We established a liaison psychiatry medical team in Aichi-Gakuin.Dental School Hospital in 1999,

onic pain in the orofacial region.

and psychiatrists and dentists cooperatively treat patients with

psychiatric clinic of Aichi-Gak
April 2009 and were diag|

mou

blood :

Exclusion criteria were as follows: past medical history of schizophrenia or other psychiatric

candida tests, and imaging, such as radiography and computed tomography, as needed.

disorders, psychotic symptoms noted on the first examination, and dementia. The control group
consisted of 116 healthy subjects matched with the BMS group for the age and sex ratio without a
clinical symptom in the oral cavity and current or past psychiatric disorders. We obtained written

informed consent from all of the participants after a full explanation of the study.

TCI was used to assess personality traits in both groups. The temperament dimensions included
NS, HA, RD and PS, and the character dimensions included SD, CO and ST. The participants
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responded to each item by answering 'true' or 'false' and a total score for each temperament and
character dimension was calculated. In addition, the Beck Depression Inventory (BDI) was also
applied to assess depression in both groups. BDl is a self-rating scale that was developed by Beck
et al. in 1961 [?8, and its high ability to identify depression has been reported 9. The results of TCI
were evaluated by comparisons between the two groups using the unpaired f-test. To remove the

influence of depression on the TCI score, an analysis of covariance (ANCOVA) of each TCI item

was performed with the BDI score as a covariate. We also performed an analysis excluding

( Q/IS and control groups are shown in Table 1.
old in the BMS group, many of whom were

BMS Control
(n=65) (n=116)
60.0+9.9 61.0+12.8
10 (15%) 25 (22%)

Female 55 (85%) 91 (78%)

Comorbid psychiatric disorders

Major depressive disorder 9 (14%)

Bipolar disorder 1(2%)

Panic disorder 1(2%)

Duration of iliness (months) 28.5+37.9
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The score of each TCl item was compared between the BMS and control groups using the
unpaired t-test. The NS score was significantly lower (BMS 7.4+2.7 vs. Control 8.54+2.7, p=0.009),
the HA score was significant higher (12.8 + 3.6 vs. 10.7 + 4.1, p<0.001), and the SD score was
significant lower (15.6+4.7 vs. 17.0+4.2, p=0.039) in the BMS group than in the control group. No
significant differences were noted in RD (9.5+2.3 vs. 10.0+2.7, p=0.18), PS (2.4+ .5 vs. 2.5+1.4,

p=0.64), CO (17.7+3.5 vs. 18.3+3.3, p=0.25), or ST (3.9+2.7 vs. 4.0+3.2, p=0.84) between the
groups as shown in Fig. 1.

Fig. 1. The TCl score of the BMS group and control group.

. BMS Control

* k%

A\
N

no
o
|

-
(61}
1

1

#
*

o1
| I

Scores (mean +/- SD)
()
|

NS HA RD PS SD CcO ST
Seven dimensions of personality

TCI item was compared between the BMS and control groups using the unpaired

score was significantly lower (*p=0.009), the HA score was significant higher (**p<0.001),
D score was significant lower (***p=0.039) in the BMS group than in the control group. We
performed an analysis of covariance of each TCI item using the BDI score as a covariate. No significant
differences were observed in HA or SD, whereas the differences noted in NS were significant
(#p=0.008).

NS: Novelty Seeking HA: Harm Avoidance RD: Reward Dependence PS: Persistence SD:

Self-Directedness CO: Cooperativeness ST: Self-Transcendence

The BDI scores were 11.6£8.3 and 6.8+7.0 in the BMS and the control groups, respectively, and
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