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Cancer diagnosis influences both patients and their closest relatives. This cross-sectional study examined
psychological distress among individuals whose partners had cancer in a population-based sample.
Participants in the survey were citizens residing in Ohsaki City, Miyagi, Japan. Spouse pairs were identified
by information of participants’ relationship to the householder and address provided by municipality, and we
collected self-report information on cancer history and current pain (but not the cause of pain).
Psychological distress was evaluated using the Kessler 6 scale (K6). We identified 29,410 potential
participants (14,705 couples), of which 23,766 (11,690 men and 12,076 women) were included in the
analyses. A total of 1,374 participants (581 male and 793 female participants) had partners with history of
cancer. Logistic regression analyses revealed that these participants, regardless of sex, did not show
significantly higher risk of psychological distress (K6 score = 13). When stratifying the analysis by partners’
current pain, men whose partners had cancer and pain showed greater odds of psychological distress
(odds ratio = 1.5, p = 0.04), compared with men whose partners had no cancer and had pain. However,
male subjects whose partners had cancer but no pain did not show greater odds of psychological distress
compared with men whose partners had no cancer and no pain. By contrast, in women whose partners
had cancer, psychological distress was not associated with pain status. In conclusion, men whose partners
had cancer and pain have higher risk of psychological distress, and its screening to these individuals may
reduce the risk.
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Introduction

Individuals with a history of chronic disease, including
cancer, might experience significant psychological distress
(Nakaya et al. 2014). Furthermore, chronic diseases do not
appear to only affect patients, but also their closest relatives
(House et al. 1988). For instance, caregivers, including
partners or other family members, of patients with chronic
diseases appear to show high levels of fatigue (Fletcher et
al. 2008). The mechanism of this effect might involve sev-
eral interacting pathways: the event might cause stress in
the partner; it might deprive the partner of necessary emo-
tional, social, and economic support; and it might influence
the daily life and behavior of the partner (House et al. 1988;
Kawachi and Berkman 2001).

A large cohort study in the USA examined the associa-
tion between the hospitalization of a spouse and mortality

among 518,240 elderly couples (Christakis and Allison
2006). They found that spouse’s hospitalization greatly
contributed to the risk of mortality in both men and women,
making it clear that the hospitalization of a spouse has seri-
ous adverse health effects. Furthermore, there have been
many epidemiological studies on the mental problems of
partners of cancer patients (Kornblith et al. 1994; Toseland
et al. 1995; Nijboer et al. 2001; Baider et al. 2003; Bishop
et al. 2007; Rhee et al. 2008; Sjovall et al. 2009; Nakaya et
al. 2010, 2016b; Moser et al. 2013; Oba et al. 2014).
Nakaya et al. (2010) reported that men whose partners were
diagnosed with breast cancer had an increased risk of being
hospitalized with an affective disorder, and the risk showed
a dose-response relationship with the severity of breast can-
cer. A previous study indicated that presence of pain in
cancer patients adversely affects the psychological mood
disturbance of family caregivers. Therefore, psychological
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distress among individuals whose partners have cancer
might increase (Miaskowski et al. 1997). In Japan, there
have been a few reports indicating that the partners of
patients with cancer have an increased risk of psychological
distress compared with control groups. Problematically,
however, these studies relied on small sample sizes (number
of partners of cancer patients = 72 (Nakaya et al. 2016b) to
99 (Oba et al. 2014)).

To address this issue of small sample sizes, the present
cross-sectional study in Japan used a population-based
sample to examine the psychological distress of individuals
whose partners had cancer. We conceived two hypotheses,
as follows: (1) Psychological distress will be higher among
individuals whose partners had cancer, and (2)
Psychological distress will be even higher among individu-
als whose partners had cancer and pain.

Methods

Study design, setting, and participants

The design of the Ohsaki Cohort 2006 Study has been described
in detail elsewhere (Kuriyama et al. 2009, 2010). Briefly, the popula-
tion of the baseline survey comprised all males and females who were
40 years or older living in Ohsaki City, northeastern Japan, on
December 1, 2006 (a total population of 77,235). The baseline survey
was conducted between December 1 and 15, 2006. A questionnaire
was distributed by the heads of individual administrative districts to
individual households and then collected by mail. Of the 77,235 eli-
gible respondents, 49,855 who provided valid responses formed the
study cohort. Spouse pairs were identified by information of relation-
ships in household and address provided by the public records of
Ohsaki City. We defined partners as follows, using the information
on participants’ relationship to the householder: head of household-
wife, head of household-husband, mother of head of household-father
of head of household, and mother of spouse-father of spouse.
Through this matching process, we identified 29,410 potential partici-
pants (14,705 pairs). We then excluded 3,472 participants with miss-
ing answers on the Kessler 6 scale (K6), and 2,172 participants who
had self-reported a history of stroke (n = 628) or cancer (n = 1,544).
This latter exclusion was because participants with these diseases
were expected to have high psychological distress (K6) scores, inde-
pendently of their partners’ cancer. Finally, data for 23,766 partici-
pants (men = 11,690, women = 12,076) were included in the follow-
ing analyses.

Measurements

The questionnaire, which targeted persons aged 40 years old or
older, requested the following information from each participant: past
history of chronic disease (self-reported diabetes mellitus, hyperlipid-
emia, hypertension, myocardial infarction, gastric or duodenal ulcer,
liver disease, or kidney disease), lifestyle habits (smoking status,
alcohol drinking status, time spent walking), social factors (educa-
tional background and social support), self-reported current pain at
baseline survey, and psychological distress (using the K6; see below).

Self-reported current pain at baseline was assessed with the fol-
lowing question: “How much pain have you had during the past 4
weeks?” Six response options were provided: none, slight, mild, mod-
erate, severe, and very severe. We grouped participants by their
answers into two groups: no pain or have pain (slight to very severe).

Unfortunately, the Ohsaki Cohort 2006 Study obtained no data on the
cause of the pain.

The K6 was used to assess psychological distress in this study.
This scale is typically used as a screening tool for anxiety and mood
disorders (Kessler et al. 2002, 2003). The Japanese version of the K6
was developed by using the standard back-translation method, and
has been validated (Furukawa et al. 2008). The K6 comprises six
questions assessing how often an individual has felt the following in
the last month: (1) nervous, (2) hopeless, (3) restless or fidgety, (4) so
sad that nothing could cheer you up, (5) everything is an effort, or (6)
worthless. The possible responses and their scores were as follows:
“all of the time” (4 points), “most of the time” (3 points), “some of
the time” (2 points), “little of the time” (1 point), and “none of the
time” (0 points). The total K6 score for the six questions ranges from
0 to 24, and higher scores tend to have psychological distress. In a
previous study, a cut-off of > 13 was used to screen for psychological
distress (Kuriyama et al. 2010; Nakaya et al. 2016a; Forman-Hoffman
et al. 2017). Thus, we classified respondents with scores of > 13 out
of 24 as having a higher degree of psychological distress.

Ethical issues

We considered the return of completed questionnaires as con-
sent to participate in the study, for both the baseline survey data. The
Ethics Committee of Tohoku University Graduate School of Medicine
(Sendai, Japan) reviewed and approved the study protocol.

Statistical analysis

First, we used Chi-square tests to examine the differences in
demographic, lifestyle, and socioeconomic characteristics according
to partners’ history of cancer, stratified by sex. Second, logistic
regression analysis was used to calculate the odds ratios (ORs) and
95% confidence intervals (Cls) for psychological distress (K6 score >
13) among participants according to their partners’ history of cancer;
this analysis was also stratified by sex.

Third, we performed another set of logistic regression analyses,
and this analysis was stratified by partners’ current pain. In this anal-
ysis, we tested the hypothesis of whether participants whose partners
had cancer and pain had an even higher risk of psychological distress
than did those whose partners had cancer but no pain.

Finally, we divided participants into four groups according to
their partners” history of cancer (did not have cancer or had cancer)
and current pain (did not have pain or had pain), as follows: had no
cancer and no pain; had no cancer and had pain; had cancer and had
no pain; and had cancer and pain. This enabled us to fit a logistic
regression model testing the interaction between partners’ cancer and
current pain on psychological distress, stratified by sex. The interac-
tion analysis excluded participants whose partners did not respond to
the question on current pain at baseline (n = 761).

In all of the above logistic regressions, we included the follow-
ing variables as potential confounders: age at baseline in years (< 64,
65-74, or > 75), last age of educational background in years (< 15,
16-18, > 19, or unknown), smoking status (never smokers, former
smokers, current smokers, or unknown), alcohol drinking status
(never drinkers, former drinkers, current drinkers, or unknown), time
spent walking (< 0.5 h/day, 0.5-1 h/day, > 1 h/day, or unknown),
social support (i.e., others to consult when in trouble; sufficient, lack-
ing, unknown), and self-reported history of chronic disease (absence,
presence). For this last variable, the diseases considered were diabe-
tes mellitus, hyperlipidemia, hypertension, myocardial infarction,
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gastric or duodenal ulcer, liver disease, or kidney disease.

All statistical analyses were performed using SAS version 9.4
(SAS Inc., Cary, NC, USA). Differences at p < 0.05 were considered
statistically significant.

Results

Table 1 summarizes the demographic, lifestyle, and
socioeconomic characteristics of participants according to
their partners’ history of cancer, stratified by sex. A total of
1,374 participants (581 male and 793 female participants)
had partners with history of cancer.

Participants (regardless of sex) whose partners had

cancer tended to be older, not current drinkers, and with a
history of chronic disease. Among men only, those whose
partners had cancer tended to spend less time walking. By
contrast, among women only, those whose partners had
cancer tended to have a lower educational level. The preva-
lence of psychological distress (K6 score > 13) was 4%
among men and 6% among women, respectively.

Table 2 shows the multivariate adjusted ORs and 95%
ClIs for psychological distress (K6 score > 13) according to
partners’ history of cancer, stratified by sex. Participants,
regardless of sex, whose partners had cancer did not show
significantly higher odds of psychological distress.

Table 1. Demographic, lifestyle, and socioeconomic characteristics of participants according to the history of cancer of their part-

ners stratified by sex (Ohsaki Cohort 2006 Study).

Male participants | Male participants Female participants | Female participants
whose partners whose partners p_\,/alue whose partners whose partners p_\,/alue
(Chi-squa (Chi-squa
had no cancer had cancer re test) had no cancer had cancer re test)
(n=11,109) (n=581) (n =11,283) (n=793)
Age at baseline, years (%)
<64 6,098 (55) 251 (43) 7,179 (64) 276 (35)
65-74 3,138 (28) 205 (35) <0.01 2,920 (26) 360 (45) <0.01
=75 1,873 (17) 125 (22) 1,184 (10) 157 (20)
Last age of educational background, years (%)
<15 2,384 (21) 139 (24) 1,529 (14) 143 (18)
16-18 5,671 (51) 290 (50) 0.39 5,608 (50) 353 (45) <0.01
219 2,669 (24) 137 (24) 3,717 (33) 257 (32)
Unknown 385 (3) 15 (3) 429 (4) 40 (5)
Smoking status (%)
Never 2,251 (20) 130 (22) 8,888 (79) 646 (81)
Former 4,582 (41) 250 (43) 472 (4) 22 (3)
0.25 <0.01
Current 4,026 (36) 191 (33) 736 (7) 27 (3)
Unknown 250 (2) 10 (2) 1,187 (11) 98 (12)
Alcohol drinking status (%)
Never 1,175 (20) 94 (16) 6,597 (58) 534 (67) <0.01
Former 1,162 (10) 82 (14) 0.03 511 (5) 26 (3)
Current 7,997 (72) 394 (68) 3,247 (29) 146 (18)
Unknown 175 (2) 11 (2) 928 (8) 87 (11)
Time spent walking (%)
<0.5 h/day 3,729 (34) 186 (32) 4,115 (36) 287 (36)
0.5-1 h/day 3,675 (33) 229 (39) 0.01 3,794 (34) 274 (35) 0.41
21 h/day 3,486 (31) 157 (27) 3,111 (28) 207 (26)
Unknown 219 (2) 9(2) 263 (2) 25 (3)
Social support: others to consult when in trouble (%)
Sufficient 9,465 (85) 497 (86) 10,347 (86) 743 (94)
Lacking 1,588 (14) 84 (14) 0.22 892 (8) 48 (6) 0.13
Unknown 56 (1) 0(0) 44 (0) 2 (0)
Self-reported history of chronic disease (%)
Absence 5,851 (53) 276 (48) 0.02 6,778 (60) 408 (51) <0.01
Presence 5,258 (47) 305 (53) 4,505 (40) 385 (49)
Partners’ pain status (%)
No pain 2,549 (23) 122 (21) 3,309 (30) 228 (29)
Have pain 8,202 (74) 441 (76) 0.53 7,528 (67) 545 (69) 0.36
Unknown 358 (3) 18 (3) 365 (3) 20 (3)
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Table 2. Odds ratios (ORs) and 95% confidence intervals (CI) for psychological distress (K6 score > 13) of participants accord-
ing to their partners’ history of cancer, stratified by sex (Ohsaki Cohort 2006 Study).

Male participants Male participants Female participants | Female participants
whose partners whose partners whose partners whose partners
had no cancer had cancer had no cancer had cancer

No. of subjects, 11,109 581 11,283 793

No. of subjects with K6 score = 13 488 (4) 30 (5) 684 (6) 46 (6)

(%)

Multivariate adjusted OR (95% 1.0 (ref) 1.2 (0.8-1.7) 1.0 (ref) 1.0 (0.7-1.3)

Cly,

p-value - 0.40 - 0.91

*Adjusted for age at baseline in years, last age of educational background in years, smoking status, alcohol drinking status, time
spent walking, social support, self-reported history of chronic disease.

Table 3. Odds ratios (OR) and 95% confidence intervals (CI) for psychological distress (K6 score > 13) of participants according
to their partner’s history of cancer, stratified by partners’ pain status and sex (Ohsaki Cohort 2006 Study)*.

Male participants Male participants Female participants | Female participants
whose partners whose partners whose partners whose partners
had no cancer had cancer had no cancer had cancer
Participants whose partners had no pain (n = 6,289)
No. of subjects, 2,549 122 3,390 228
No. of subjects with K6 score =2 13 94 (4) 1(1) 160 (5) 15 (7)
(%)
Multivariate adjusted OR (95% 1.0 (ref) 0.2 (0.01-1.05) 1.0 (ref) 1.4 (0.8-2.4)
Cht.
p-value - 0.12 - 0.24
Participants whose partners had pain (slight to very severe; n = 16,716)
No. of subjects, 8,202 441 7,528 545
No. of subjects with K6 score > 13 380 (5) 29 (7) 551 (7) 31 (6)
(%)
Multivariate adjusted OR (95% 1.0 (ref) 1.5(1.01-2.2) 1.0 (ref) 0.9 (0.6-1.2)
CI)f,
p-value - 0.04 - 0.45

*Data for participants whose partners did not respond to the question on pain (n = 761) were deleted.
fAdjusted for age at baseline in years, last age of educational background in years, smoking status, alcohol drinking status, time

spent walking, social support, self-reported history of chronic disease.

Table 3 shows the multivariate adjusted ORs for par-
ticipants according to the history of partners’ cancer, strati-
fied by partners’ current pain and sex. Men whose partners
had cancer and pain had higher odds of psychological dis-
tress (OR = 1.5, 95% confidence interval [CI] = 1.01-2.2, p
= 0.04) compared with those whose partners had no cancer
but did have pain. On the other hand, men whose partners
had cancer and no pain did not show a higher odds of psy-
chological distress (OR = 0.2, 95% CI = 0.01-1.05, p =
0.12) compared to those whose partners had no cancer but
did have pain. Women whose partners had cancer both with
(OR =0.9, 95% CI = 0.6-1.2, p = 0.45) and without (OR =
1.4, 95% CI = 0.8-2.4, p = 0.24) pain did not show higher
odds of psychological distress (Table 3).

Finally, Table 4 shows the association of psychological
distress (K6 score > 13) according to the interaction of part-
ners’ cancer and pain status, stratified by sex. Men whose

partners had cancer and pain showed significantly higher
odds of psychological distress (OR = 1.8, 95% CI =1.1-2.7,
p = 0.01) compared to men whose partners had no cancer
and no pain. On the other hand, women whose partners had
cancer and pain did not show significantly higher odds of
psychological distress (OR = 1.2, 95% CI = 0.8-1.8, p =
0.29) compared to those whose partners had no cancer and
no pain.

Overall, we found that the estimated effect of partners’
history of cancer on psychological distress was significantly
modified by pain status in men (p = 0.03) but not in women
(p=0.75).

Discussion

This cross-sectional study in Japan examined the lev-
els of psychological distress among individuals whose part-
ners had cancer, using a population-based sample. We
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Table 4. Odds ratios (OR) and 95% confidence intervals (CI) for psychological distress (K6 score > 13) of participants according to
combinations of partners’ cancer and pain status, stratified by sex (Ohsaki Cohort 2006 Study)*.

Participants whose

Participants whose
partners had no cancer | partners had no cancer

Participants whose
partners had cancer

Participants whose
partners had cancer

AND AND AND AND
had no pain had pain had no pain had pain

Male participants according to combination of partners’ cancer and pain status (n = 11,314)
No. of male subjects, 2,549 122 8,202 441
No. of male subjects with K6 94 (4) 1(1) 380 (5) 29 (6)
score 2 13 (%)
Multivariate adjusted OR (95% 1.0 (ref) 0.2 (0.01-1.05) 1.2 (0.6-1.5) 1.8 (1.1-2.7)
CIyf,
p-value - 0.12 0.13 0.01
Female participants according to combination of partners’ cancer and pain status (n = 11,691)
No. of female subjects, 3,390 228 7,528 545
No. of female subjects with K6 160 (5) 15 (7) 511 (7) 31 (6)
score =2 13 (%)
Multivariate adjusted OR (95% 1.0 (ref) 1.5 (0.8-2. 5) 1.5 (1.2-1.8) 1.2 (0.8-1.8)
(o1)18
p-value - 0.18 <0.01 0.29

*Data for participants whose partners did not respond to the question on pain (n = 761) were deleted.
fAdjusted for age at baseline in years, last age of educational background in years, smoking status, alcohol drinking status, time spent

walking, social support, self-reported history of chronic disease.

hypothesized that psychological distress would be higher in
individuals whose partners had cancer, and that having cur-
rent pain would be associated with even higher psychologi-
cal distress. The first hypothesis was not supported, but the
second hypothesis seemed to be partially supported (it was
found only among men). Participants, regardless of sex,
whose partners had cancer did not show a significantly
higher risk of psychological distress. However, men whose
partners had cancer with pain did have a higher risk of psy-
chological distress, whereas men whose partners had cancer
but no pain did not show a higher risk. Earlier studies
showed that participants whose partners have cancer were
more likely to have negative psychological symptoms such
as depression and anxiety (Kornblith et al. 1994; Toseland
et al. 1995; Nijboer et al. 2001; Baider et al. 2003; Bishop
et al. 2007; Rhee et al. 2008; Sjovall et al. 2009; Nakaya et
al. 2010, 2016b; Moser et al. 2013; Oba et al. 2014). Thus,
our results differ from those of these earlier studies. We
suggest two reasons for this. First, there is selection bias-
participants might have had naturally lower degrees of psy-
chological distress, with persons who had higher degrees of
distress having refused to participate. Second, this study
focused on the subjects whose partners had a history of can-
cer, which means that some of the partners with cancer had
already completed treatment by the time study recruitment
commenced. Although we included partners who needed
extensive cancer-related treatments, it is likely that those
with a history of cancer who had completed treatment had
lower psychological distress overall.

We attempted, however, to limit the possible bias
caused by this by performing the stratified analysis by pain

status. The stratified analysis by the partners’ pain status,
as noted above, revealed that men whose partners had can-
cer with pain had a higher risk of psychological distress,
but men whose partners had cancer but no pain did not
show a higher risk. Taken together, these results indicate
that greater psychological care is necessary for men whose
partners had cancer and pain. It might be necessary to
screen for psychological distress among the male partners
of patients with cancer in general, particularly those experi-
encing pain; this could help in preventing this potentially
devastating consequence of cancer. For instance, medical
professionals could confirm partners’ history of cancer and
clinical cancer status at the time of annual health check-ups,
and might screen for psychological distress among individ-
uals whose partners have a history of cancer.

Current pain had no effect on the risk of psychological
distress among women. At present, we do not know the
precise reason for this. We speculate that women have
much more social support from friends and/or neighbors
than do men in the Japanese population (Yoshii et al. 2005).

This study had several advantages. First, we identified
spousal pairs using participants’ relationship to the house-
holder and address by the public records of municipality.
Second, our study considered various potential confounding
variables, such as demographic characteristics, socioeco-
nomic status, lifestyles, and participants’ own history of
chronic disease. Therefore, the psychological distress
among individuals whose partners had cancer was assessed
for each variable independently.

The present study had several limitations. First, while
we focused on the psychological distress of participants
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whose partners had cancer, we did not have actual data on
partners’ clinical cancer status (e.g., cancer sites, cancer
stage). Similarly, we could not clarify whether the pain of
the partners was caused by the cancer or by another condi-
tion. Second, although we had a large, population-based
sample of about 11,000 spousal pairs, only a limited num-
ber of participants’ partners had a history of cancer (a total
of 1,374 cases (5.7%)). This might have made the results
statistically unstable because there was a small number of
events (i.e., individuals with psychological distress) when
we conducted the stratified analysis by current pain. Third,
because of the cross-sectional design, we could not draw
any conclusions regarding the causal relationships between
partners’ cancer and the risk of psychological distress.
However, a reverse causal relationship between them seems
unlikely. Finally, the assessment of psychological distress
was performed using the K6, which is not a robust psycho-
logical scale. Further study is needed to focus on more
severe psychiatric outcomes such as anxiety and mood dis-
orders.

In conclusion, in this cross-sectional study with a pop-
ulation-based sample in Japan, we found that men whose
partners had cancer and pain had a higher risk of psycho-
logical distress, whereas men whose partners had cancer
but did not have current pain did not show a higher risk.
These results suggested that a history of cancer not only
affects the life of the person with the diagnosis, but also
their male partners. These interpersonal effects of cancer
diagnosis on mental health care challenge our understand-
ing of cancer as a physical disease, as it seems to have
important psychosocial effects. We suggest that a screening
system for psychological distress be put in place targeting
both people with cancer and their partners, as this could
help in preventing this potentially devastating consequence
of cancer.
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