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Background: Caregiving for people with cancer can cause chronic back pain (CBP) in family caregivers, 
but little is known about the associated caregiving-related factors. The study aim was to examine relationship 
between pain location and the factors related to care of cancer patients by family caregivers. 
Methods: A cross-sectional survey was conducted among 320 family caregivers of advanced cancer patients 
from 2016 to 2018 at a single-unit university hospital. CBP locations were categorized as thoracic spine and 
lower back, and achievement of pain improvement goals defined as pain intensity (PI) ≤ personalized pain 
goal (PPG). Cancer caregiving-related factors were examined using a self-report questionnaire measuring 
subjective psychological stresses in family caregivers: depression, anxiety, insomnia, and caregiver burden. 
Medical records were used to determine patients’ cancer severity based on performance status and time 
from survey until death. Multivariate logistic regression analysis was conducted. The dependent variable was 
presence of thoracic spine/low back pain; the independent variables were care recipient performance status 
and duration from survey until death, and caregiver scores on the Hospital Anxiety and Depression Scale-
Depression, Hospital Anxiety and Depression Scale-Anxiety, Pittsburgh Sleep Quality Index-J, and Zarit 
Caregiver Burden Interview-J.
Results: In total, 31.4% of family caregivers had chronic thoracic spine pain and 28.3% chronic lower back 
pain. Of these, 60.0% of those with thoracic spine pain and 46.7% of those with lower back pain achieved 
their pain improvement goal. Logistic regression analysis showed that depression score was associated with 
chronic thoracic spine pain (both PI ≤ PPGs and PI > PPGs) (P=0.001 and P=0.027) and sleep score with 
chronic thoracic spine pain (PI > PPGs) (P=0.018). Performance status and time from survey until death 
were associated with chronic lower back pain (PI > PPGs) (P=0.034 and P=0.017). 
Conclusions: Our results suggest that the factors related to caregiving in cancer patients differ according 
to back pain location. To reduce CBP, it is important to address subjective psychological stress and physical 
burden with reference to back pain location.
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Introduction 

Caregiving is strongly associated with physical symptoms 
that affect caregivers’ ability to provide care (1,2). 
Caregivers tend to have more health problems, such as 
the development of heart disease and poor wound healing, 
than non-caregivers of a similar age (2,3). Three symptoms 
particularly interfere with daily activities: heart disease, 
arthritis, and chronic back pain (CBP) (4). However, 
previous studies have mainly focused on caregiving for 
people with dementia, or on heart-related diseases in cancer 
caregivers (1-3). For example, caregivers of relatives with 
cancer have a greater risk of cardiovascular disease (5). 
One cross-sectional survey conducted 5 years after cancer 
diagnosis found that 14.9% of family caregivers had heart-
related disease, 28.3% arthritis, and 31.5% CBP (1). There 
are no individual studies of CBP in caregivers.

To the best of our knowledge, there are no surveys 
examining the effect of cancer caregiving-related factors 
on CBP in family caregivers of cancer patients. Cancer 
caregiving follows diverse trajectories; for example, patients’ 
status and severity may change (through e.g., remission, 
recurrence, and debilitation), and this changes the status of 
their caregivers (6). Musculoskeletal disorders, such as CBP, 
are likely to occur when caregivers support patients in their 
daily activities. As cancer progresses, patients’ activities 
decrease and the physical burden of caregiving increases, 
which may contribute to CBP. Caregivers who perform 
more physical tasks show higher levels of CBP severity 
and longer periods of CBP than those who do not perform 
physical tasks (7). 

CBP in family caregivers of cancer patients is associated 
with subjective psychological stress rather than cancer 
severity (1). Many family caregivers of advanced cancer 
patients also experience mental health problems such as 
lifestyle interference, and negative moods and emotions (8).  
Depression symptoms in family caregivers of cancer 
patients have a negative effect on physical health conditions 
such as body pain (9). Caregivers also experience high levels 
of sleep disturbance, which is associated with symptoms of 
depression and the effects of caregiving (10). 

Many studies have shown that subjective psychological 
stress (e.g., depression, anxiety, and insomnia) affect CBP 
(11-15), but few have differentiated between thoracic spine 
and lower back pain or assessed both in a single research 
project. The Medical Subject Headings (MeSH) database 
defines back pain as pain located in the posterior regions 

of the thorax, lumbosacral region, or adjacent regions. The 
thoracic spine is generally defined as the region above the 
costal margin and below the neck, and the lower back as 
the region below the costal margin and above the inferior 
gluteal folds (16). Back pain is widespread, and there is a 
limit to what can be regarded as a single site. For example, 
the physical tasks of family caregivers who must lift 
bedridden cancer patients are related to patients’ cancer 
severity. It is likely that caregiver back pain is affected more 
by such tasks than by subjective psychological stress, and 
that the lower back is more burdened than the thoracic 
spine. It is therefore important to identify back pain 
location as either the thoracic spine or lower back, and 
examine cancer caregiving-related factors that affect CBP in 
each location. 

It is also necessary to assess whether or not pain 
improvement goals are achieved. Pain intensity (PI) is 
often associated with a decline in body function rather 
than pain duration and the number of pain locations (17).  
Higher intensity CBP is associated with a greater 
likelihood of depressive symptoms (18). In palliative care, 
personalized pain goals (PPG), patient-reported outcomes 
of pain management, have increasingly become the 
focus of attention (19). In one study, analgesics were not 
required for 80% of cancer patients who achieved their 
pain improvement goal (20). The achievement of PPG in 
patients with cancer pain is associated with mild pain and 
atypical depression (20).

Our research goal was to test the hypothesis that factors 
related to caregiving for cancer patients differ according to 
the family caregiver’s back pain location and the achievement 
of pain improvement goals. We present the following article 
in accordance with the SURGE reporting checklist (available 
at http://dx.doi.org/10.21037/apm-20-803). 

Methods

Objective

A survey of CBP associated with cancer caregiving was 
conducted. Cancer caregiving-related factors associated 
with CBP in family caregivers of cancer patients were 
identified and categorized according to back pain location 
and achievement of pain improvement goals. We examined 
the association of cancer caregiving-related factors with the 
presence and absence of CBP in family caregivers of cancer 
patients. 

http://dx.doi.org/10.21037/apm-20-803
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Study design

This was a cross-sectional survey of family caregivers 
of advanced cancer patients. Participants provided 
demographic information by completing questionnaires 
(age, sex, relationship with the patient, site of CBP, 
PI measure,  and PPG) and completed self-report 
questionnaires on depression, anxiety, insomnia, and 
caregiver burden. Participants also provided the following 
demographic information about the cancer patients (care 
recipients): age, sex, outpatient status, primary cancer site, 
and performance status. The patients’ time from survey 
until death was assessed 6 months after the survey using 
medical records and inquiries to the hospice institution. All 
dates were registered with the identification code to patient 
anonymity for each participant. The study was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013). The study was approved by the ethics committee 
of Kansai Medical University, Japan (No. 2015660) and 
informed consent was taken from all study participants. 
This study was registered with the University hospital 
Medical Information Network Clinical Trials Registry 
(approval number: UMIN000021639) on March 27, 2016.

Participants

The inclusion criteria were family caregivers who directly 
provided care to a primary family member with cancer, had 
at least 1 month of caregiving experience at home, and had 
either non-specific chronic pain or pain from specific causes, 
such as a herniated disc. The exclusion criteria were aged 
younger than 20 years, or cognitive impairments that made 
communication difficult. This study was conducted from 
2016 to 2018 at the Kansai Medical University Hospital. 
During this period, 1,175 family caregivers of advanced 
cancer patients who visited the palliative care department 
were continuously enrolled in the study. Of these, 823 met 
the inclusion criteria. We obtained consent for participation 
from 351 caregivers. Of these, 31 met the exclusion criteria. 
A final total of 320 caregivers were included in the study.

We defined a family caregiver as a primary family 
member (including spouses) who directly provided care to a 
relative with cancer and had at least 1 month of caregiving 
experience at home. A definition of chronic pain based on 
pain duration has not been clearly established, but duration 
of 3 or 6 months or more is generally used (21). We 
therefore defined chronic pain as any subjective pain lasting 
for more than 6 months.

Analytical parameters

CBP site
Study participants were asked whether they had CBP 
(possible responses: “yes” or “no”). If they had CBP, they 
were instructed to touch the CBP sites and were asked 
whether those sites were on the thoracic spine, low back, or 
both.

PI
Participants evaluated their average PI during the previous 
24 hours using an 11-point numerical rating scale (NRS) 
ranging from 0 (no pain) to 10 (worst possible pain) (22). 
Pain scores of 1–4 were considered to indicate mild PI, 5–6 
moderate PI, and 7–10 severe PI (23). The reliability and 
validity of this scale have been established (24).

PPG
One way of ensuring that pain management goals are 
tailored to individual needs is to use a PPG, which relies on 
participants’ own criteria for meaningful pain relief. PPG 
is assessed in a similar way to PI. Family caregivers’ PPGs 
were assessed by asking participants “What is the maximum 
level of pain that would allow you to achieve comfort in physical, 
functional, and psychosocial domains?” Participants indicated 
their responses using an 11-point NRS ranging from 0 (I 
feel comfortable and at ease at the NRS of 0 points) to 10 (I 
feel comfortable even at the NRS of 10 points). There are 
no reports of median PPG among family caregivers with 
pain, and only three among cancer patients (19). However, 
studies have shown that PPG does not change day-to-day 
or during follow-up periods (20).

PPG achievement
The achievement of PPG was defined as achieving an 
average PI lower than or equal to the PPG (PI ≤ PPG) in 
the previous 24 hours (20,25).

Hospital Anxiety and Depression Scale (HADS)
Each participant completed the HADS to evaluate levels 
of depression and anxiety (26,27). This scale comprises 14 
items scored from 0 to 3, seven for the depression subscale 
(HADS-D, 0–21) and seven for the anxiety subscale 
(HADS-A, 0–21). Higher scores indicate more severe 
emotional distress. The sensitivity and specificity for both 
HADS-D and HADS-A were approximately 0.80 (26,27). 
In this study, a HADS-D/HADS-A score of 8 or more was 
considered to indicate depression or anxiety. These cutoff 
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points provide the optimal balance between sensitivity and 
specificity (26). 

Japanese version of Pittsburgh Sleep Quality Index 
(PSQI-J)
The PSQI-J is the most frequently used scale for assessing 
insomnia in the previous month among family caregivers 
of patients with advanced cancer (28). It contains seven 
components: sleep quality, sleep latency, sleep duration, 
habitual sleep efficiency, sleep difficulty, hypnotic use, and 
daytime dysfunction. The score for each component ranges 
from 0–3. The PSQI-J total score is the total score of all 
components; higher scores indicate poorer sleep. A PSQI-J 
total score cutoff point of 5.5 provides sufficient sensitivity 
and has been validated in caregivers of oncology patients, 
with a Cronbach’s α of 0.68 (29).

Japanese version of Zarit Caregiver Burden Interview 
(J-ZBI)
The level of caregiving burden felt by caregivers was 
evaluated using the J-ZBI. The higher scores indicate 
caregiving burden. This contains 22 questions that assess 
the two components of personal strain and role strain. The 
total possible score ranges from 0 to 88. A J-ZBI score 
of 24 or higher, the cutoff value for depression risk, was 
considered indicative of high caregiver burden (30). The 
J-ZBI has high test–retest reliability (r=0.76) and internal 
consistency (Cronbach’s alpha =0.93) (31).

Eastern Cooperative Oncology Group performance 
status (ECOG PS)
The ECOG PS is used by physicians to assess severity of 
toxicity experienced by patients in oncology treatment 
trials. The ECOG PS measures toxicity effects on a five-
point scale: 0 is “fully active, able to carry on all pre-disease 
performance without restriction” and 5 indicates that the 
patient is deceased (32).

Sample size calculation

The sample size was set as the size that could be achieved 
within the 2 years of the study period. The prevalence of 
CBP was assumed to be 40%, from earlier studies of the 
general population (13,18,33,34). To examine the degree 
of association between the presence or absence of CBP 
and other factors, the error was set at 5, the reliability at 
95%, and the common standard deviation at 30 for the set 
number of cases.

Statistical analysis

Data were reported as means with standard deviations, 
ranges, frequencies (%), and 95% confidence intervals (95% 
CI), as appropriate. When participants provided missing 
data, we used the worst scores in the data. Patients were 
classified into three groups: without CBP, with CBP (and 
PI ≤ PPG), and with CBP (and PI > PPG). We assessed the 
relationship between presence of thoracic spine/low back 
pain and demographics; PI; PPG; care recipients’ ECOG 
PS and time from survey until death; and caregivers’ 
HADS, PSQI-J, and J-ZBI scores using the Kruskal–
Wallis test, Wilcoxon rank-sum test, and chi-square test. 
For variables for which the Kruskal–Wallis test indicated 
significant differences, the Bonferroni correction for 
multiple comparisons was used. Spearman’s rank correlation 
coefficients were calculated for the groups CBP with PI 
≤ PPG and CBP PI > PPG to assess associations between 
thoracic spine/low back pain and demographics, HADS 
score, PSQI-J score, J-ZBI score, and care recipients’ 
ECOG PS and time from survey until death. As correlations 
are effect sizes, we described the strength of the effects as 
0.00–0.19: very weak; 0.20–0.39: weak; 0.40–0.59: moderate; 
and 0.60–0.79: strong. Finally, we carried out a multivariate 
logistic regression analysis using the forced entry method, 
with the presence of thoracic spine/low back pain as the 
dependent variable, and HADS-D score, HADS-A score, 
PSQI-J score, J-ZBI score, ECOG PS (care recipients), and 
duration from survey until death (care recipients), as the 
independent variables. ECOG PS and duration from survey 
until death were categorical variables (ordinal scale); the 
other variables were continuous.

A P value of less than 0.05 was considered statistically 
significant. Statistical analyses were conducted using SPSS 
version 25.0J for Macintosh (SPSS, Inc., IBM, Chicago, IL, 
USA).

Results 

The demographic and clinical characteristics of study 
participants (family caregivers) and patients (care recipients) 
are shown in Tables 1,2. No missing data were provided in 
the data of 320 caregivers. In total, 152 study participants 
(47.5%) reported CBP; 31.4% had chronic pain in the 
thoracic spine (CTSP), 28.3% had chronic pain in the lower 
back (CLBP), and 38 (11.9%) had experienced both CTSP 
and CLBP. In total, 60.0% (60/100) of those with CTSP 
and 46.7% (42/90) of those with CLBP had achieved their 
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Table 1 Demographic characteristics of study participants (family  
caregivers) and advanced cancer patients (care recipients):  
2016–2018 data from a single-unit university hospital

Characteristic

Study participants (family caregivers)

Age (years), mean (SD) 59.2 (14.1)

Sex, n (%)

Male 74 (23.1)

Female 246 (76.9)

Relationship with the patients, n (%)

Wife 153 (47.8)

Husband 55 (17.2)

Daughter 55 (17.2)

Son 15 (4.7)

Mother 17 (5.3)

Sibling 19 (5.9)

Others 6 (1.9)

Advanced cancer patients (care recipients) 

Age (years), mean (SD) 65.2 (14.6)

Sex, n (%)

Male 146 (45.6)

Female 174 (54.4)

Outpatients, n (%)

Outpatient 151 (47.2)

Inpatient 169 (52.8)

SD, standard deviation.

Table 2 Clinical characteristics of study participants (family  
caregivers) and advanced cancer patients (care recipients): 2016–2018  
data from a single-unit university hospital

Characteristic

Study participants (family caregivers)

HADS-D, mean (SD) 7.7 (4.2)

HADS-A, mean (SD) 7.2 (3.8)

PSQI-J 6.2 (4.2)

J-ZBI, mean (SD) 25.8 (13.4)

Table 2 (continued)

Table 2 (continued)

Characteristic

Chronic back pain, n (%)

Absence 168 (52.5)

Presence 152 (47.5)

NRS score, median (IQR) 3 [2–6]

Site of the chronic back pain

Thoracic spine only 62

Lower back only 52

Both 38

Advanced cancer patients (care recipients) 

Primary cancer site, n (%)

Lung 42 (13.1)

Gastrointestinal 121 (37.8)

Liver, pancreas, biliary system 43 (13.5)

Breast 42 (13.1)

Gynecological 16 (5.0)

Urological 19 (5.9)

Head and neck 28 (8.8)

Others 9 (2.8)

ECOG PS, n (%)

0 24 (7.5)

1 78 (24.4)

2 64 (20.0)

3 69 (21.6)

4 85 (26.5)

Duration from survey until death, days, n (%)

≤90 112 (35.0)

91–180 66 (20.6)

≥181 142 (44.4)

HADS-D, Hospital Anxiety and Depression Scale-Depression; 
HADS-A, Hospital Anxiety and Depression Scale-Anxiety; 
PSQI-J, Japanese version of the Pittsburgh Sleep Quality Index; 
J-ZBI, Japanese version of the Zarit Caregiver Burden Interview; 
NRS, numerical rating scale; PPG, personalized pain goal; PI, 
pain intensity; ECOG PS, Eastern Cooperative Oncology Group 
performance status; SD, standard deviation; IQR, interquartile 
range.
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pain improvement goal.
Table 3 shows a comparison of three groups: one group 

without CTSP and two groups with CTSP (PI ≤ PPG and 
PI > PPG), by demographic characteristics of both family 
caregivers and care recipients, family caregivers’ scores for 
the HADS-A, HADS-D, PSQI-J, J-ZBI, NRS, and PPG, 
and care recipients’ ECOG PS score and time from survey 
until death. Groups with CTSP (both PI ≤ PPG and PI > 
PPG) had significantly higher HADS-D and PSQI-J scores 
than the group without CTSP (P<0.001), but there was no 
significant difference between the two groups with CTSP 
(PI ≤ PPG and PI > PPG) (P=1.000). The group with 
CTSP (PI > PPG) had higher J-ZBI scores than the group 
without CTSP, and there was a significant between-group 
difference (P=0.001). No significant difference was found 

on this measure between the two groups with CTSP (PI 
≤ PPG and PI > PPG) (P=0.270). The group with CTSP 
(PI > PPG) had a higher HADS-A score, but this was not 
significantly different from the HADS-A score of the group 
without CTSP (P=0.291) and the group with CTSP (PI ≤ 
PPG) (P=0.067).

Table 4 shows the same comparison as Table 3, but for 
CLBP. The group with CLBP (PI > PPG) had significantly 
higher J-ZBI scores than the groups without CLBP and with 
CLBP (PI ≤ PPG) (P=0.001), but there was no significant 
difference between the groups without CLBP and with 
CLBP (PI ≤ PPG) (P=1.000). The groups with CLBP (PI 
≤ PPG and PI > PPG) had significantly higher scores than 
the group without CLBP for both the HADS-D (P=0.023 
and P<0.001) and PSQI-J (P=0.010 and P<0.001). However, 

Table 3 The Kruskal-Wallis test for comparison of participants without chronic thoracic spine pain and with chronic thoracic spine pain (pain  
intensity ≤ and > personalized pain goal) by family caregiver and care recipient demographic and clinical characteristics

Characteristic

a. Group without 
CBP

Group with CTSP

P
Multiple  

comparison 
b. PI ≤ PPG c. PI > PPG

(n=168) (n=60) (n=40)

Age (family caregivers) (years), mean (SD) 58.1 (14.3) 59.5 (14.2) 62.1 (12.5) 0.276

Sex (family caregivers), female, n (%) 125 (74.4) 47 (78.3) 33 (82.5) 0.562

HADS-D (family caregivers), mean (SD) 5.9 (2.8) 11.4 (3.8) 11.4 (3.9) <0.001 a < b***, a < c***

HADS-A (family caregivers), mean (SD) 7.1 (3.2) 8.0 (4.6) 8.6 (4.3) 0.037 a < c*

PSQI-J (family caregivers), mean (SD) 4.6 (2.3) 9.0 (5.1) 9.4 (4.6) <0.001 a < b***, a < c***

J-ZBI (family caregivers), mean (SD) 24.9 (9.9) 28.9 (16.3) 33.6 (19.6) 0.001  a < c**

NRS score (family caregivers), median (IQR) 2 [1–3] 5 [3.5–6] <0.001

PPG score (family caregivers), median (IQR) 3 [2–5] 3 [2–3] 0.022

Age (care recipients) (years), mean (SD) 63.6 (14.6) 66.5 (14.5) 66.9 (14.1) 0.255

Sex (care recipients), female, n (%) 81 (48.2) 28 (46.7) 15 (37.5) 0.459

Outpatients (care recipients), n (%) 92 (54.8) 30 (50.0) 23 (57.5) 0.736

ECOG PS (care recipients), mean (SD) 2.3 (1.1) 2.3 (1.5) 2.2 (1.5) 0.774

Duration from survey until death (care recipients), n (%)

≤90 days 51 (30.4) 25 (41.7) 18 (45.0)

91–180 days 39 (23.2) 8 (13.3) 6 (15.0) 0.262

≥181 days 78 (46.4) 27 (45.0) 16 (40.0)

*, P<0.05; **, P<0.01; ***, P<0.001. HADS-D, Hospital Anxiety and Depression Scale-Depression; HADS-A, Hospital Anxiety and  
Depression Scale-Anxiety; PSQI-J, Japanese version of the Pittsburgh Sleep Quality Index; J-ZBI, Japanese version of the Zarit Caregiver  
Burden Interview; NRS, numerical rating scale; PPG, personalized pain goal; ECOG PS, Eastern Cooperative Oncology Group  
performance status; SD, standard deviation; IQR, interquartile range; CBP, chronic back pain; CTSP, chronic thoracic spine pain; PI, pain 
intensity.
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there was no significant difference between the two groups 
with CLBP (PI ≤ PPG and PI > PPG) (HADS-D: P=0.689; 
PSQI-J: P=0.225). The group with CLBP (PI > PPG) had 
significantly higher ECOG PS scores and shorter time from 
survey until death than the groups without CLBP and with 
CLBP (PI ≤ PPG) (P<0.001), but there was no significant 
difference between the groups without CLBP and with 
CLBP (PI ≤ PPG) (P=1.000). The group with CLBP (PI > 
PPG) was older, and there was a significant age difference 
between the groups with CLBP (PI > PPG) and without 
CLBP (P=0.040), but no significant difference between 
the groups with CLBP (PI ≤ PPG) and without CLBP 
(P=1.000). For outpatients, there was a significant difference 
between the three groups; the scores for the groups with 
CLBP (PI ≤ PPG and PI > PPG) were not significantly 

higher than those for the group without CLBP (P=0.248 
and P=0.086). 

Table 5 shows the correlation coefficients for comparisons 
between sets of the following variables: CTSP; CLBP; age; 
sex; HADS-A, HADS-D, PSQI-J, and J-ZBI scores; ECOG 
PS; and time from survey until death for the CBP with PI 
≤ PPG group. Table 6 shows the same comparison for the 
CBP with PI > PPG group.

The logistic regression analysis showed that HADS-D 
score was associated with CTSP (both PI ≤ PPG and PI 
> PPG) (P=0.001 and P=0.027), and PSQI-J score was 
associated with CTSP (PI > PPG) (P=0.018) (Table 7). Table 8  
shows that the ECOG PS and time from survey until 
death was associated with CLBP (PI > PPG) (P=0.034 and 
P=0.017). 

Table 4 The Kruskal-Wallis test for comparison of participants without chronic lower back pain and with chronic lower back pain (pain intensity 
≤ and > personalized pain goal) by family caregiver and care recipient demographic and clinical characteristics

Characteristic

a. Group without 
CBP

Group with CLBP

P Multiple comparison b. PI ≤ PPG c. PI > PPG

(n=168) (n=42) (n=48)

Age (family caregivers) (years), mean (SD) 58.1 (14.3) 59.7 (13.3) 63.9 (14.1) 0.046

Sex (family caregivers), female, n (%) 125  (74.4) 35 (83.3) 40 (83.3) 0.298

HADS-D (family caregivers), mean (SD) 5.9 (2.8) 7.6 (4.3) 8.5 (4.9) <0.001 a < b***, a < c***

HADS-A (family caregivers), mean (SD) 7.1 (3.2) 6.5 (4.0) 7.9 (4.2) 0.160

PSQI-J (family caregivers), mean (SD) 4.6 (2.3) 6.3 (4.4) 7.6 (5.1) <0.001 a < b***, a < c***, b < c*

J-ZBI (family caregivers), mean (SD) 24.9 (9.9) 24.7 (13.9) 34.8 (19.8) <0.001 a < c***

NRS score (family caregivers), median (IQR) 2 [1–3] 7 [5–8] <0.001

PPG score (family caregivers), median (IQR) 3 [2–5] 3 [2–3] 0.886

Age (care recipients) (years), mean (SD) 63.6 (14.6) 69.6 (13.1) 67.2 (12.7) 0.031 a < b*

Sex (care recipients), female, n (%) 81 (48.2) 20 (47.6) 16 (33.3) 0.171

Outpatients (care recipients), n (%) 92 (54.8) 15 (35.7) 17 (35.4) 0.039

ECOG PS (care recipients), mean (SD) 2.3 (1.1) 2.4 (1.4) 3.5 (0.8) <0.001 a < b***, a < c***

Duration from survey until death (care recipients), n (%)

≤90 days 51 (30.4) 15 (35.7) 38 (79.2)

<0.001 a < c***91–180 days 39 (23.2) 6 (14.3) 8 (16.7)

≥181 days 78 (46.4) 21 (50.0) 2 (4.2)

*, P<0.05; ***, P<0.001. HADS-D, Hospital Anxiety and Depression Scale-Depression; HADS-A, Hospital Anxiety and Depression 
Scale-Anxiety; PSQI-J, Japanese version of the Pittsburgh Sleep Quality Index; J-ZBI, Japanese version of the Zarit Caregiver Burden  
Interview; NRS, numerical rating scale; PPG, personalized pain goal; ECOG PS, Eastern Cooperative Oncology Group performance  
status; SD, standard deviation; IQR, interquartile range; CBP, chronic back pain; CLBP, chronic lower back pain; PI, pain intensity.
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Table 5 Spearman’s rank correlations between chronic back pain and demographic/clinical characteristics for participants with chronic back pain 
(pain intensity ≤ personalized pain goal)

Variable CTSP CLBP Age Sex HADS-D HADS-A PSQI-J J-ZBI ECOG PS
Duration from  

survey until death

CTSP (family caregivers) 

CLBP (family caregivers) −0.738***

Age (family caregivers) −0.550 0.081

Sex (family caregivers) −0.089 0.125 0.033

HADS-D (family caregivers) 0.405*** −0.090 0.103 −0.129

HADS-A (family caregivers) 0.286* −0.139 −0.051 −0.069 0.441***

PSQI-J (family caregivers) 0.386*** 0.126 0.003 0.130 0.197 0.048

J-ZBI (family caregivers) 0.265* 0.051 −0.127 0.011 0.224* 0.252* 0.305**

ECOG PS (care recipients) −0.072 0.229* 0.104 0.091 0.119 −0.081 0.094 0.210

Duration from survey until 
death (care recipients)

−0.151 −0.117 0.051 −0.173 −0.270* −0.116 −0.049 −0.195 −0.292**

*, P<0.05; **, P<0.01; ***, P<0.001. CTSP, chronic thoracic spine pain; CLBP, chronic lower back pain; HADS-D, Hospital Anxiety and  
Depression Scale-Depression; HADS-A, Hospital Anxiety and Depression Scale-Anxiety; PSQI-J, Japanese version of the Pittsburgh 
Sleep Quality Index; J-ZBI, Japanese version of the Zarit Caregiver Burden Interview; ECOG PS, Eastern Cooperative Oncology Group  
performance status.

Table 6 Spearman’s rank correlations between chronic back pain and demographic/clinical characteristics for participants with chronic back pain 
(pain intensity > personalized pain goal)

Variable CTSP CLBP Age Sex HADS-D HADS-A PSQI-J J-ZBI ECOG PS
Duration from  

survey until death

CTSP (family caregivers) 

CLBP (family caregivers) −0.472***

Age (family caregivers) 0.053 0.119

Sex (family caregivers) 0.119 0.048 −0.045

HADS-D (family caregivers) 0.562*** 0.080 0.055 0.016

HADS-A (family caregivers) 0.285* 0.048 0.017 -0.039 0.325**

PSQI-J (family caregivers) 0.364** −0.179 0.093 0.043 0.264* 0.097

J-ZBI (family caregivers) 0.395** 0.313* −0.093 -0.008 0.466*** 0.374** 0.147

ECOG PS (care recipients) −0.013 0.526*** 0.095 0.181 0.215 0.112 −0.108 0.423***

Duration from survey until 
death (care recipients)

−0.046 −0.486*** −0.160 −0.029 −0.169 −0.224 0.091 −0.433*** −0.436***

*, P<0.05; **, P<0.01; ***, P<0.001. CTSP, chronic thoracic spine pain; CLBP, chronic lower back pain; HADS-D, Hospital Anxiety and  
Depression Scale-Depression; HADS-A, Hospital Anxiety and Depression Scale-Anxiety; PSQI-J, Japanese version of the Pittsburgh 
Sleep Quality Index; J-ZBI, Japanese version of the Zarit Caregiver Burden Interview; ECOG PS, Eastern Cooperative Oncology Group  
performance status.
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Discussion

To the best of our knowledge, this is the first report of an 
individual survey of cancer caregiving-related factors that 
affect CBP in family caregivers. 

There was a high proportion of women among the family 
caregivers in this study, particularly wives of care recipients, 
and they reported a high level of subjective stress. More 
than half of care recipients had terminal cancer and had a 
prognosis of less than 6 months, but their cancer severity 
was not associated with the ECOG PS score. There is only 
one previous study on CBP in family caregivers; this was 
carried out 5 years after the care recipients’ cancer diagnosis 

and showed that 31.5% of family caregivers complained of 
CBP (1). We found a higher percentage of CBP (47.5%) 
in this study. However, family caregivers in the previous 
study may have had a lower physical burden because the 
study included caregivers of cancer survivors and deceased 
family members. We found that 31.4% of family caregivers 
complained of CTSP and 28.3% of CLBP. This is similar 
to findings from previous studies on the general population 
(CTSP: 4.7–46.7%; CLBP: 35.6–42.0%) (13,18,33,34).

The most important finding of this study is that 
the effect of cancer caregiving-related factors on CBP 
differs according to pain location. To reduce CTSP, it is 
important to address subjective psychological stress in 

Table 8 Multivariate logistic regression analysis of factors associated with chronic lower back pain

Variable

Group with CLBP

PI ≤ PPG PI > PPG

OR 95% CI P OR 95% CI P

HADS-D (family caregivers) 0.95 0.81–1.11 0.479 0.78 0.49–1.24 0.292

HADS-A (family caregivers) 0.95 0.84–1.07 0.373 1.01 0.61–1.65 0.985

PSQI-J (family caregivers) 0.95 0.87–1.04 0.289 0.87 0.62–1.22 0.411

J-ZBI (family caregivers) 1.01 0.97–1.04 0.748 1.03 0.93–1.14 0.601

ECOG PS (care recipients) 1.37 0.97–1.94 0.077 6.82 1.16–40.3 0.034

Duration from survey until death (care recipients) 0.85 0.47–1.52 0.576 0.01 0.00–0.45 0.017

HADS-D, Hospital Anxiety and Depression Scale-Depression; HADS-A, Hospital Anxiety and Depression Scale-Anxiety; PSQI-J, Japanese  
version of the Pittsburgh Sleep Quality Index; J-ZBI, Japanese version of the Zarit Caregiver Burden Interview; ECOG PS, Eastern  
Cooperative Oncology Group performance status; CLBP, chronic lower back pain; PI, pain intensity; PPG, personalized pain goal; OR, 
odds ratio; 95% CI, 95% confidence intervals.

Table 7 Multivariate logistic regression analysis of factors associated with chronic thoracic spine pain

Variable

Group with CTSP

PI ≤ PPG PI > PPG

OR 95% CI P OR 95% CI P

HADS-D (family caregivers) 1.56 1.20–2.03 0.001 1.27 1.03–1.56 0.027

HADS-A (family caregivers) 0.87 0.70–1.08 0.216 1.07 0.87–1.32 0.516

PSQI-J (family caregivers) 1.14 0.99–1.32 0.073 1.23 1.04–1.47 0.018

J-ZBI (family caregivers) 1.04 0.98–1.10 0.219 1.09 1.01–1.17 0.032

ECOG PS (care recipients) 0.68 0.42–1.10 0.117 0.64 0.34–1.21 0.168

Duration from survey until death (care recipients) 0.81 0.54–1.18 0.128 1.21 0.40–3.79 0.380

HADS-D, Hospital Anxiety and Depression Scale-Depression; HADS-A, Hospital Anxiety and Depression Scale-Anxiety; PSQI-J, Japanese  
version of the Pittsburgh Sleep Quality Index; J-ZBI, Japanese version of the Zarit Caregiver Burden Interview; ECOG PS, Eastern  
Cooperative Oncology Group performance status; CTSP, chronic thoracic spine pain; PI, pain intensity; PPG, personalized pain goal; OR, 
odds ratio; 95% CI, 95% confidence intervals.
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family caregivers. In particular, it has been reported that 
symptoms of depression have a negative effect on physical 
health conditions, such as body pain, in family caregivers 
of cancer patients (9). To reduce CLBP, it is important to 
consider caregiving services according to cancer severity of 
care recipients. Many therapeutic interventions report pain 
improvement after exercise intervention for CBP (35,36). 

Our findings suggest that CTSP in family caregivers is 
likely to be affected by subjective stress from caregiving. 
For depression and insomnia in particular, the CLBP group 
scored close to the cutoff, but the CTSP group generally 
exceeded the cutoff score. As this study was cross-sectional, 
causality cannot be inferred. However, it is possible that 
subjective stresses from caregiving, such as depression and 
insomnia, tend to impose a mental burden that manifests as 
thoracic spine pain in family caregivers. Myofascial pain is 
a symptom of several psychological disorders and is related 
to stress (37). Previous reports have identified relationships 
between myofascial pain and psychosocial factors such as 
depression, anger, and alexithymia (38-41). Trigger points 
in the upper back (or the upper trapezius) can also cause 
myofascial pain (16,38,39,41,42).

CLBP may be associated with several cancer severity-
related factors in care recipients, including a decrease in 
ECOG PS score and a short time from survey until death. 
Unlike CLBP, however, CTSP did not show a relationship 
with cancer severity-related factors in care recipients. We 
therefore suggest that providing caregiving for patients with 
greater cancer severity places a physical burden on the lower 
back. There are reports of a relationship between CLBP 
and physical burden of caregiving in family caregivers of 
non-cancer patients (7,18,43). Caregiving activities such 
as body repositioning contribute to CLBP and are related 
to the illness severity of care recipients (43). In one study, 
female caregivers of children with physical impairments 
also showed a decline in body function and a higher level 
of CLBP severity (7). Another study found that when non-
caregivers maintained good body function, they had a 
higher proportion of CTSP, but the proportion of CLBP 
increased when their body function declined (44).

The second important finding of this study is that the 
association between HADS-D score and CTSP was stronger 
in the group with PI ≤ PPG than in the group with PI > 
PPG (higher odds ratio). The median score for back pain 
was 3, and the group with CTSP (PI ≤ PPG) had a score 
of 2, defined as mild pain (23). However, the HADS-D 
score for the groups with CTSP (PI ≤ PPG and PI > PPG) 
was extremely high (11.4 for both groups). Although we 

cannot assume causality, these results may indicate that 
the presence of depression can affect the development or 
alleviation of mild thoracic spine pain. However, we cannot 
determine from these data whether the pain is caused by 
depression or whether the pain is prolonged by depression 
(depression affects whether the PPG has been achieved) and 
thereby becomes chronic.

Compared with the group with CLBP (PI ≤ PPG), the 
care recipients of the group with CLBP (PI > PPG) had 
a higher ECOG PS score and a shorter time from survey 
until death. The percentage of CLBP improvement goals 
achieved was less than or equal to 50%, a low treatment 
effectiveness rate. This may be because of the high median 
pain score of 7. The achievement of PPGs in patients with 
cancer pain is usually linked to mild pain (20), and PI is also 
associated with a decline in body function (17). 

This study had several limitations. First, it was cross-
sectional so causation cannot be inferred. Second, the 
participants were family caregivers who visited a hospital 
as attendants of care recipients; they did not present at 
hospital with a chief complaint of CBP. The diagnosis of 
CBP was made from medical history. Further, the data 
may not completely reflect the fact that participants were 
the primary family caregivers of cancer patients. Third, 
more than half of family caregivers were studied when 
their care recipients were hospitalized. These participants 
were directly caregiving at home, but were also indirectly 
caregiving (e.g., when visiting their care recipients in 
hospital), which might have affected some of the results. 
Fourth, data on caregiver traits and the background 
details of depression/anxiety were not collected; such 
data may have influenced the study findings. Fifth, only a 
few previous studies have classified back pain location as 
thoracic spine or lower back in a single research project. 
Furthermore, this study did not include date on pain in the 
cervical region which has a high prevalence of pain. Finally, 
this was a single-center study and lacks generalizability, so 
larger-scale data are required to confirm the conclusions.

Our results suggest that the factors related to caregiving 
in cancer patients differ according to back pain location. 
To reduce CBP, it is important to address subjective 
psychological stress and physical burden with reference to 
back pain location.
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