Neuropsychiatric Disease and Treatment

Dovepress
open access to scientific and medical research

Original Research

Neuropsychiatric Disease and Treatment downloaded from https://www.dovepress.com/ by 3.237.205.144 on 19-Jan-2021
For personal use only.

Open Access Full Text Article

Association between pain severity, depression
severity, and use of health care services in Japan:
results of a nationwide survey
This article was published in the following Dove Press journal:
Neuropsychiatric Disease and Treatment
13 March 2015
Number of times this article has been viewed

Jeffrey Vietri 1
Tempei Otsubo 2
William Montgomery 3
Toshinaga Tsuji 4
Eiji Harada 5
Health Outcomes Practice, Kantar
Health, Milan, Italy; 2Tokyo Shinjuku
Medical Center, Tokyo, Japan; 3Eli
Lilly Australia Pty Ltd., West Ryde,
Australia; 4Medical Affairs, Shionogi
& Co., Ltd., Osaka, Japan; 5Eli Lilly
Japan KK, Kobe, Japan
1

Background: Depression is often associated with painful physical symptoms. Previous research
has seldom assessed the relationship between the severity of physical symptoms and the severity
of mental and emotional symptoms of depression or other health outcomes, and no such studies
have been conducted previously among individuals with depression in Japan. The aim of this
study was to assess the relationship between the severity of physical pain and depression and
other outcomes among individuals in Japan diagnosed with depression.
Methods: Data for individuals aged 18 and older in Japan who reported being diagnosed with
depression and also reported physical pain were obtained from the Japan National Health and
Wellness Survey. These respondents were characterized on sociodemographics and health
characteristics, and the relationship between ratings of severity on pain in the last week and
health outcomes were assessed using bivariate correlations and generalized linear models.
Measures included the Patient Health Questionnaire for depression severity, Medical Outcomes
Study 12-Item Short Form Survey Instrument for health-related quality of life, the Work Productivity and Activity Impairment for work and activity impairment, and 6-month report of
health care use.
Results: More severe physical pain in the past week was correlated with more severe depression,
worse health-related quality of life, lower health utility, greater impairment at work, and more
health care provider visits. These relationships remained significant after incorporating sociodemographics and health characteristics in the statistical models.
Conclusion: Individuals whose depression is accompanied by more severe physical pain have
a higher burden of illness than those whose depression includes less severe pain, suggesting that
even partially ameliorating painful physical symptoms may significantly benefit patients with
depression. Clinicians should take the presence and severity of physical pain into account and
consider treating both the physical and emotional symptoms of these patients.
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Major depressive disorder (MDD) is a severe recurring illness that is associated with
depressed mood, loss of interest or pleasure, feelings of guilt or low self-worth, disturbed sleep or appetite, low energy, poor concentration, and risk of suicide. MDD is
one of the most common mood disorders, and the impact of MDD and other forms of
depression on the patient and society is considerable.1–3 The reported prevalence of
mood disorders is far lower in Japan than in many Western countries; the 12-month
prevalence of MDD is approximately 3% among Japanese adults according to the
World Health Organization Composite International Diagnostic Interview.4 Cohort
differences in susceptibility to mood disorders have been noted that may result in a
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higher lifetime prevalence in younger generations.5 Even with
current prevalence rates, the disease imposes a considerable
burden on Japanese society, with economic costs estimated
at 11 billion US dollars in 2008.6
As is the case with depression, chronic pain conditions have
also been found to lead to substantial disability.7–10 Chronic pain
is associated with a higher risk of depression and may precede
depressed mood.11 Conversely, the presence of depression is
predictive of future physical complaints.12 Furthermore, previous research has shown that a high proportion of patients with
depression experience a range of painful physical symptoms.13,14
The subset of depressed patients with pain symptoms appears to
have a particularly high level of disability. Relative to depressed
patients without pain, individuals with depression and comorbid
pain have greater limitations in daily activities,13,14 have worse
health-related quality of life (HRQoL),13–17 and are more likely
to be unemployed due to disability.13,18
Accompanying the greater disability, this subgroup of
depressed individuals with pain uses more inpatient and
outpatient health care resources and are more expensive to
treat.13,16,19–22 Indeed, it has been previously suggested that
depressed patients with physical pain may represent a more
difficult-to-treat subgroup of patients.23
The connection between painful physical symptoms in
depression and greater depression severity, lower quality of
life, and greater health care use was recently demonstrated
in a multicountry prospective study of individuals presenting
with an acute depressive episode in East Asia.24 In this study,
painful physical symptoms were reported by approximately
half of the patients enrolled, and painful physical symptoms
were associated with clinically important decrements in quality of life at 3 months postbaseline,24 and the decrement was
maintained after adjusting for covariates including baseline
level of depression.25 Similarly, in this study population,
worse pain symptoms were associated with lower rates of
remission of depression.26 However, Japan was not included
in the aforementioned prospective study.
At the moment, little real-world data regarding the incremental burden of physical pain on Japanese patients with
depression has been reported, and likewise the associated
burden on the Japanese health care system is not understood.
The few studies that have explored the impact of painful
physical symptoms on depression in Japan suggest an incremental burden over depression without such symptoms.
A recent Japanese study demonstrated that more numerous
pain symptoms are associated to some aspects of health status
as measured by the Short Form 8-item health survey (SF-8)
among individuals with depression.27 A link has also been
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reported between headaches and greater prevalence of severe
depression in Japanese women.28 However, patient-reported
health outcomes such as HRQoL and impairment to work and
daily activities have not been well described in patients with
depression and physical pain in Japan. As previous research
has demonstrated the experience of painful physical symptoms of depression may vary significantly across countries
in East Asia, an analysis of the impact of these symptoms
specifically within Japan is warranted.29
Therefore the objective of this study was to assess the
relationship between the severity of physical pain and the
severity of depression and decrements on other health outcomes in real-world patients with depression in Japan.

Methods
Data were provided by the Japan National Health and Wellness
Survey (NHWS; Kantar Health, NY, USA), an annual internetbased survey of the general population aged 18 and older in
Japan. Potential respondents are selected from an opt-in survey
panel through stratified random sampling, with strata by age and
sex specified to match the Japanese population aged 18 years and
older. Two years of NHWS data were included for this project,
with 25,000 respondents collected in 2010 and 30,000 in 2011,
which were combined to provide a more robust sample size for
analysis. Respondents who participated in the survey more than
once were identified using an anonymous code provided by the
survey panel, and in these cases, only the more recent response
was included in the analyses. In addition to membership in
the survey panel, respondents were required to read and write
Japanese, be at least 18 years old, and provide informed consent.
No personally-identifiable information is stored in the NHWS
database, and respondents were assured that the information
they provided would be confidential and reported only in the
aggregate. The protocol and questionnaire for the NHWS were
reviewed and approved by Essex Institutional Review Board,
Inc. (Lebanon, NJ, USA). Only those respondents who indicated
both a diagnosis of depression and physical pain (explained in
more detail below) were included in the analysis.

Measures

Sociodemographic characteristics
Sociodemographic characteristics collected included respondents’ age, sex, marital status, household income category,
and university education.

General health characteristics
Information regarding body mass index category, current
cigarette smoking, use of alcohol, and whether or not the
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individual exercised in the prior month were collected.
Comorbidity burden was summarized using the Charlson
comorbidity index.30
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Depression
The NHWS is a general health survey that includes questions
on experience, diagnosis, and treatment of a broad variety of
health conditions, including depression. Respondents were
asked to indicate whether they had experienced depression
in the prior 12 months. Those who indicated yes were then
asked if their depression had been diagnosed by a doctor.
Respondents who indicated a diagnosis by a doctor were
considered to have depression and provided additional
details including the year of diagnosis with depression, the
type of physician who gave the diagnosis, and whether they
were currently using a prescription medication for depression. As the survey relied on the self-report of diagnosis,
clinical information such as the diagnostic criteria used was
not included.

Pain severity and depression in Japan

to have painful physical symptoms. In order to avoid
attributing pain from obvious physical causes to painful
symptoms associated with depression, respondents who
reported pain caused by broken bones, cancer, dental problems, menstrual cycle, postherpetic neuralgia, surgery or
a medical procedure, or phantom limb pain (neuropathic
pain following amputation) were excluded from the
analyses.

Frequency of problems with pain
Respondents were asked to indicate how frequently they had
problems with pain. Response options were: daily, four to six
times a week, two to three times a week, once a week, two to
three times a month, or once a month or less often.

Severity of physical pain
Respondents with pain indicated the severity of their pain
during the past week, and currently (“right now”). Ratings
were made on a 0–10 scale anchored by “none” and “as bad
as you can imagine.”

Depression symptoms
Depression symptoms/severity of depression was assessed
using the Patient Health Questionnaire (PHQ-9).31 This is a
validated self-report scale used to screen for depression and
to assess its severity. Respondents indicated how frequently
they had been bothered over the prior 2 weeks by anhedonia,
depressed mood, sleep disturbance, lack of energy, appetite
disturbance, negative self-feelings, difficulty concentrating,
psychomotor retardation or agitation, and thoughts of selfharm. A single-item measure of the interference of these
symptoms is also included. The total scale score was calculated, and the severity of depression was assigned according
to the standard cutoff scores: 5, 10, 15, and 20 points for
mild, moderate, moderately severe, and severe depression,
respectively. The PHQ-9 was not included in the 2010
Japan NHWS, and so comparisons of depression severity
using this instrument had a reduced sample size relative to
other measures. Both the 2010 and 2011 surveys included
a self-rating of depression as mild, moderate, or severe; the
meaning of each level was open to the interpretation of the
respondent, with no description or criteria provided. PHQ-9
severity ratings and self-ratings of depression severity were
analyzed separately.

Painful physical symptoms
The NHWS asks respondents to indicate whether they have
experienced pain in the 12 months preceding the survey;
those who indicated experiencing pain were considered
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Health-related quality of life
The revised Medical Outcomes Study 12-Item Short Form
Survey Instrument (SF-12v2) was used to measure HRQoL.32
This is a multipurpose, generic HRQoL instrument comprising 12 questions developed from the widely used SF-36v2.
Two summary scores calculated from this measure were used:
the physical component summary (PCS), an index of overall
physical functioning, and the mental component summary
(MCS) scores, which is an index of mental and emotional
health. Scores can be interpreted relative to the population
average of 50, with a standard deviation of 10, with higher
scores indicating better HRQoL.
Responses to the SF-12v2 were also used to generate
health state utilities according to the SF-6D algorithm, a
preference-based, single index measure for health using
general population values.33 The SF-6D index has interval
scoring properties and yields summary scores on a theoretical 0–1 scale (with an empirical floor of 0.3). Higher scores
indicate better (more preferred) health status, with 1 being
equivalent to perfect health.

Work productivity and activity impairment
Work productivity was assessed using the Work Productivity and Activity Impairment (WPAI) questionnaire, which assesses absenteeism (work time missed),
presenteeism (impairment while at work), overall work
productivity impairment (a combination of absenteeism
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and presenteeism), and activity impairment (impairment
in daily activities) due to health problems over the prior
7 days. 34 All are reported as percentages, with higher
numbers indicating greater impairment. Only respondents
who reported being full-time or part-time employed provided data for absenteeism, presenteeism, and overall work
impairment. All respondents provided data for activity
impairment.

Health care resource use
Health care resource use is assessed in the NHWS as all-cause
health care provider (HCP) visits, emergency room visits,
and hospitalizations in the 6 months prior to the survey. HCP
visits were calculated by summing the self-reported number
of visits to specific types of HCPs (eg, general internist,
psychiatrist, allergist, dentist, nurse, etc).

Analysis
Bivariate Spearman correlations were used to measure
the strength of the relationship between the severity of
pain and other outcomes. Because of this high correlation
between the two pain ratings (rs=0.80) and the consistency
between the recall period for the “past week” severity item
and WPAI, only analysis of pain severity during the past
week are presented. These were followed by regression
analysis predicting each outcome using the severity of pain
in the past week as well as variables widely understood to
be associated with the one or more of the health outcomes
under investigation: age, sex, marital status, household
income, university education, body mass index category,
cigarette smoking, alcohol use, exercise, length of depression diagnosis, and Charlson comorbidity index. Because
of the skewed distribution of the WPAI metrics and health
care resource data, these outcomes were modeled using
generalized linear models specifying a negative binomial
distribution and a log-link function. In order to facilitate
interpretation, regression-estimated means were calculated
at the mean of the covariates at specified levels of pain,
allowing the magnitude of the relationship to be more
immediately apparent than with the regression coefficients.
The levels chosen were the first quartile (25th percentile) to
represent those with below-average severity of pain within
the sample, median (50th percentile) to represent those with
an average level of pain within the sample, and third quartile
(75th percentile) to represent those with above-average pain
severity. A significance value of 0.05 was adopted for all
null hypothesis tests; no adjustment was made for multiple
comparisons.
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Results
Sample characteristics
A total of 54,977 respondents participated in the survey
across 2010 and 2011 (total response rate 20.5%), and of
these 2,147 respondents indicated experiencing depression
in the prior 12 months. Of these, 1,964 indicated a diagnosis
of depression by a doctor. Four-hundred forty-one of these
individuals also reported pain, but 89 were excluded due to
the type of pain experienced. Therefore, 352 respondents
with depression and comorbid pain were included in the
analysis. Sociodemographic and health characteristics are
presented in Table 1. The sample was 57% female, the average respondent was 41 years old, 58% were employed, 43%
had completed a 4-year college degree or greater, and 45%
reported being married or living with a partner. Respondent
characteristics related to depression are presented in Table 2.
Most (78%) were currently taking a prescription medication for depression, with a large majority (79%) reporting a
diagnosis of depression by a psychiatrist. Almost half rated
their depression as “moderate,” with a similar proportion
Table 1 Sociodemographic and health characteristics among
those with depression and comorbid physical pain in Japan
(N=352)
Female
Marital status
Married or living with partner
Single, never married
Divorced
Annual household income
Less than ¥ 3,000,000
¥ 3,000,000 to ¥ 4,999,999
¥ 5,000,000 to ¥ 8,999,999
¥ 9,000,000 or more/decline
to answer
University degree or greater
Employed
BMI categories
Underweight
Normal
Overweight
Obese
Decline to answer
Currently drinks
Currently smokes
Currently exercises
Age
BMI (N=339)
CCI

N
202

%
57.4

160
143
49

45.5
40.6
13.9

114
71
86
81

32.4
20.2
24.4
23.0

150
204

42.6
58.0

56
190
78
14
14
255
117
153

15.9
54.0
22.2
4.0
4.0
72.4
33.2
43.5

Mean
41.5
22.7
0.53

SD
12.1
4.9
2.12

Abbreviations: BMI, body mass index; CCI, Charlson comorbidity index;
SD, standard deviation.
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Table 2 Depression characteristics among those with depression
and comorbid physical pain in Japan

Table 3 Pain characteristics among those with depression and
comorbid physical pain in Japan

(N=352)
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N
Type of diagnosing physician (N=338)
General internist
Psychiatrist
Other
Currently using a prescription
for depression
Severity (self-rated)
Mild
Moderate
Severe
Depression severity categories
(PHQ-9; N=185)
None (0–4)
Mild (5–9)
Moderate (10–14)
Moderately severe (15–19)
Severe (20–27)
Problems made it hard
to work/function (PHQ-9; N=182)
Not difficult at all
Somewhat difficult
Very difficult
Extremely difficult
Duration of depression (years)
(N=338)
PHQ-9 total score (N=185)

(N=352)
%

53
268
17
274

15.7
79.3
5.0
77.8

117
165
70

33.2
46.9
19.9

13
47
40
41
44

7.0
25.4
21.6
22.2
23.8

16
101
35
30

8.8
55.5
19.2
16.5

Mean
7.1

SD
7.1

14.1

7.1

Abbreviations: PHQ-9, Patient Health Questionnaire; SD, standard deviation.

rated as “moderate” or “moderately severe” according to
the PHQ-9. Average length of depression diagnosis was
7 years. Approximately a quarter of the sample indicated
that they were experiencing daily problems with pain, and
an additional quarter of the sample experienced pain more
than once per week; 41% were currently using a prescription
pain medication (Table 3). Ratings of pain severity in the
past week for the first, second (median), and third quartiles
were 1/10, 4/10, and 7/10, respectively.

Bivariate correlations
As noted above, the measures of severity for current pain
and pain in the past week were highly correlated (rs=0.80,
P0.0001). Because of this high correlation and the consistency between the recall period for the WPAI and the “past
week” severity item, only analysis of severity of pain during
the past week are presented.
Spearman correlations between the respondents’ reported
level of pain in the past week and HRQoL, PHQ-9 depression
score, work and activity impairment, and health care resource
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Currently using a prescription for pain
Frequency of problems with pain
Daily
Four to six times/week
Two to three times/week
Once a week
Two to three times per month
Once a month or less
Severity of pain in the past week
Severity of pain right now

N
145

%
41.2

94
39
43
26
44
106

26.7
11.1
12.2
7.4
12.5
30.1

Mean
4.1
4.2

SD
3.1
2.9

Note: Pain severity items are anchored by 0 (none) and 10 (as bad as you can
imagine).
Abbreviation: SD, standard deviation.

use are presented in Table 4. More severe pain in the prior
week was associated with worse outcomes for most of the
assessments included in the NHWS, including HRQoL, work
and activity impairment, and greater health care resource
use, though correlations were small (all rs0.30). Likewise,
more severe physical pain was associated with more severe
depression according to the PHQ-9 total score (rs=0.19,
n=185, P0.01).

Multivariable regression
The results indicate that greater severity of pain was associated with greater depression severity, lower HRQoL as
measured by MCS, PCS, and health utility scores, greater
Table 4 Spearman correlations between severity of pain in the
past week and health outcomes
(N=352)
MCS
PCS
Health utility score (SF-6D)
PHQ-9 total score (N=185)
Absenteeism (%; N=191)
Presenteeism (%; N=191)
Overall work impairment (%; N=191)
Activity impairment (%)
Health care provider visits (past 6 months)
ER visits (prior 6 months)
Hospitalizations (prior 6 months)

rs

P-value

-0.11
-0.22
-0.21
0.19
0.00
0.22
0.16
0.20
0.22
0.04
0.06

0.034

0.001
0.001
0.415
0.275

Notes: Higher MCS, PCS, and health utility scores indicate better quality of life;
Higher PHQ-9 scores indicate greater depressive symptoms; Higher absenteeism,
presenteeism, overall work impairment, and activity impairment scores indicate
more impairment.
Abbreviations: ER, emergency room; MCS, mental component summary;
PCS, physical component summary; PHQ-9, Patient Health Questionnaire.
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Table 5 Regression-adjusted outcomes according to severity of pain in past week
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Dependent variable

MCS
PCS
Health utility score (SF-6D)
PHQ-9 score
Absenteeism
Presenteeism
Overall work impairment
Activity impairment
Physician visits
ER visits
Hospitalizations

338
338
338
179
183
183
183
338
338
338
338

P-value for
pain in past
week

Regression-estimated outcome values at levels
of pain in past week
At 25th percentile
(1/10)

At median
(4/10)

At 75th percentile
(7/10)

0.029
0.001
0.001
0.039
0.903
0.001
0.001
0.001
0.001
0.045
0.016

28.7
44.8
0.579
13.7
11.6%
35.2%
40.3%
47.5%
13.8
0.07
0.4

27.4
43.1
0.561
14.9
11.3%
42.6%
47.2%
52.9%
16.8
0.10
0.7

26.1
41.3
0.542
16.0
11.1%
51.5%
55.3%
59.0%
20.4
0.15
1.4

Notes: Models predicting MCS, PCS, SF-6D, and PHQ-9 are linear; All others are negative binomial with a log link; Covariates include age, sex, marital status, household
income, university education, BMI category, cigarette smoking, alcohol use, exercise, length of depression diagnosis, and CCI.
Abbreviations: BMI, body mass index; CCI, Charlson comorbidity index; ER, emergency room; MCS, mental component summary; PCS, physical component summary;
PHQ-9, Patient Health Questionnaire.

presenteeism at work, more overall work impairment, greater
activity impairment, more physician visits, more emergency
room visits, and more hospitalizations. Regression-estimated
means are presented in Table 5. The results indicate that, after
accounting for covariates, those with higher levels of pain
(75th percentile, 7 on a scale of 0–10) in the past week had
2.6-point lower MCS scores, 3.5-point lower PCS scores,
and approximately 15% higher impairment while at work
(presenteeism) and in daily activities relative to those with
lower levels of pain (25th percentile, 1 on a scale of 0–10).

Discussion
The current study demonstrates that the severity of depression symptoms and other health outcomes are related to the
severity of painful physical symptoms among individuals
in Japan with diagnosed depression who report physical
pain. While much of previous research has demonstrated a
relationship between the presence of physical symptoms and
worse outcomes, these analyses demonstrate that the extent
of the burden is dependent upon the severity of the pain.
A broad variety of health outcomes are impacted, including
the depression itself, HRQoL, work productivity impairment, and health care resource use, and the present study
is the first of which we are aware to report the impact on
health utility and work productivity impairment among
individuals with depression in Japan. The relationship
between physical pain and outcomes remained significant
after inclusion of a variety of potential confounds, including
age, sex, education, level of income, length of diagnosis, and
comorbidity burden.
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Because the current study measured the relationship
between a continuous measure of pain severity and outcomes, the magnitude of the differences in outcomes is not
as straightforward to interpret as a comparison between
groups. However, the difference in outcomes associated
with the interquartile range provides some context beyond
the significant P-values. These illustrate the difference in
outcomes between those with below-average levels of pain
(25th percentile) versus those with above-average pain
(75th percentile) within the sample after taking into account
potential confounds. The 2.6-point difference in MCS scores
associated with the interquartile range of pain severity was
slightly smaller than the 3-point threshold often considered
the minimally important difference (MID).35 The 2.3-point
difference in PHQ-9 depression severity scores equates to a
Cohen’s d effect size of approximately 0.3, which has been
put forward as one threshold for MID.36 Not surprisingly,
the relationship between physical pain and PCS scores
observed was clear, with the same difference in pain severity
associated with a difference in PCS greater than the 3-point
MID threshold. The 0.037-point difference observed in
SF-6D utility scores is also significant, and similar to the
0.03 interval often considered the MID for that measure.37
Relative to those at the 25th percentile level of pain, those
at the 75th percentile level of pain reported nearly 1.5 times
the presenteeism according to the WPAI and 1.5 times the
number of HCP visits.
Previous research in other East Asian countries exploring
the relationship between painful physical symptoms and
depression have found the prevalence of painful physical
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symptoms varied across countries, ranging from approximately 35% to 75% of patients depending on country.29
The lower proportion observed in this Japanese sample
(22.5%) may or may not indicate a lower prevalence than
other East Asian countries; respondents in the NHWS needed
to indicate pain instead of meet a certain threshold on a pain
scale, which may have resulted in omissions. Those studies
focused on comparing individuals with depression with
and without pain, and also employed different measures of
depression severity and HRQoL.24,25,29,38 These differences
make comparisons between the current analysis and previous studies difficult. Calculating Cohen’s d from results of
the earlier studies indicates an effect size for the presence of
painful physical symptoms in the range of 0.3 to 0.5 for both
depression and health status, equal to or slightly stronger than
the effect sizes reported above for the differences between
those at the 25th and 75th percentile scores for pain severity.
The consistent pattern of results across different measures
for the same constructs demonstrates that the results are
not dependent upon the specific measures of depression
severity or HRQoL. The magnitude of the difference in
outcomes associated with the interquartile range suggests
that alleviating moderate painful physical symptoms may
yield significant improvement across numerous outcomes,
including depression symptoms, HRQoL, work impairment,
and reduce use of health care services.
Like any study, the current analysis has important limitations. Details regarding the diagnosis of depression were not
available; respondents included in this study indicated that
they had been diagnosed by a doctor with depression, but
neither the diagnosis nor the diagnostic criteria used could
be confirmed. Though it was not possible to corroborate the
reported diagnoses with medical records, the proportion of the
sample reporting use of prescription medications for depression (78%) and the high prevalence of at least mild depression
symptoms according to the PHQ-9 (93%) provide additional
evidence that the vast majority of respondents included in the
analysis suffer from depression. Likewise, the proportion of
respondents reporting a diagnosis of depression in this sample
(3.6%) is only slightly above that previously estimated for
12-month diagnosis of MDD, and within the 95% confidence
interval.4 Nevertheless, it should be noted that depression as
reported here does not necessarily indicate MDD. Similarly,
the use of a validated pain scale may have provided for a more
precise measurement of the severity of physical pain than the
measure used in the NHWS. As measurement error tends to
weaken the magnitude of relationships between variables,
the correlation between severity of pain and outcomes may
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be stronger than reported here. The cross-sectional and correlational nature of the survey did not allow for assessment
of the time course of the physical symptoms, and it is not
clear whether individuals had painful physical symptoms
at the onset of the emotional components of the depressive
episode or whether the pain developed at another time.
While the regression accounted for a number of measured
potential confounders, it is possible that an unmeasured 3rd
variable was responsible for some portion of the relationship
observed between pain and outcomes. The lack of adjustment
for multiple comparisons may have resulted in detection of
spurious relationships. However, the relationships between
pain severity and many of the outcomes investigated here are
sufficiently strong that several would still be significant had a
Bonferroni correction accounting for test of eleven outcomes
been applied (critical P-value =0.0045).
In conclusion, greater severity of physical pain among
depressed patients in Japan is associated with more severe
depression, worse health outcomes, greater use of health
care resources, and lower productivity. Therefore reducing
the severity of pain in these patients, even if it is not entirely
eliminated, may provide important benefits to those whose
depression includes painful physical symptoms. Clinicians
caring for these patients should take the presence and severity
of physical pain into account and consider treating both the
physical and emotional symptoms of depression.
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