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Abstract

Objective: Family caregivers (FCs) of breast cancer patients play a vital role throughout the treatment process.
Psychological distress of FCs is common and often ignored. A simple and effective instrument for screening
psychological distress would help in selecting those FCs requiring special attention and intervention. Here, the
validity of distress thermometer (DT) in FCs of Chinese breast cancer patients receiving postoperative
chemotherapy was assessed, and the prevalence of anxiety and depression was evaluated.

Methods: We recruited 200 FCs of hospitalized breast cancer patients in this cross-sectional descriptive study.
Before the first cycle of adjuvant chemotherapy, the levels of anxiety and depression among FCs were assessed using
DT and Hospital Anxiety and Depression Scale (HADS). In total, 191 valid cases were analyzed. HADS was used as
the diagnostic standard to assess the effectiveness of DT as a screening tool for anxiety and depression as well as to
analyze the diagnostic efficiency of DT at various cutoff points.

Results: The definitive prevalence of both anxiety and depression was 8.90%. The mean level of anxiety and
depression among FCs was 5.64+3.69 and 5.09+3.85, respectively, both of which were significantly higher than
corresponding Chinese norms (P<0.01). The areas under receiver operating characteristic curves of DT for the
diagnoses of FCs’ anxiety and depression were 0.904 and 0.885, respectively. A cutoff value of 5 produced the best
diagnostic effects of DT for anxiety and depression.

Conclusions: The levels of both anxiety and depression were higher in the FCs of Chinese breast cancer
patients receiving postoperative chemotherapy than the national norm. DT might be an effective tool to initially
screen psychological distress among FCs. This process could be integrated into the palliative care of breast cancer

patients and warrant further research.
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Introduction Statistics, over 2 million new cases of female breast cancer
are diagnosed annually worldwide, and breast cancer
According to the 2018 Global Cancer Epidemiological accounts for around one-quarter of the world’s confirmed
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female cancer cases, making it the most common malignant
tumor among women (1). Although globally China is at a
relatively lower risk of breast cancer, the burden of this
disease is increasing in the country (2-4).

Surgery is the primary treatment regimen for breast
cancer; however, standard adjuvant chemotherapy has
greatly improved the prognosis of early breast cancer
patients (5-8). Nevertheless, breast cancer patients
preparing for postoperative adjuvant chemotherapy face
many stressful events, including diagnosis of a malignant
tumor, breast loss and multiple worries, such as vomiting,
hair loss and other chemotherapy-related physical
symptoms. Mental disorders, such as anxiety, depression,
fear and decreased self-efficacy, are also very common
among these patients (9-11).

Similar mental disorders also arise in the caregivers of
breast cancer patients, who are typically informal family
caregivers (FCs); 50% of their caregivers are spouses who
play a vital role throughout the treatment process (12-14).
Indeed, these FCs have been reported to spend more than
2,000 h caring for breast cancer patients in the first 2 years
after diagnosis (15). The FCs of breast cancer patients not
only face emotional distress due to their loved one’s
condition but also bear the economic and social pressure of
the situation. Consequently, psychological distress,
including the incidence of anxiety and depression, occurs
frequently among these caregivers (16-18). Previous studies
found that 12.3% of the FCs of Malaysian breast cancer
patients suffered from major depression, whereas 11.5% of
them receiving oncologic treatment were diagnosed with
anxiety disorders (16,19). Meanwhile, the psychological
distress of FCs can in turn have an adverse effect on the
breast cancer patients’ quality of life, treatment compliance
and prognosis (20-27).

Previous cancer research has mainly focused on
prolonging the survival time of patients with the disease.
Recently, an increasing amount of evidence has suggested
that early integration of palliative care into the cancer
treatment process would benefit patients, their families,
hospitals and society to various degrees (28-30). An
important form of palliative care is the psychological care
of the FCs of cancer patients. This is beneficial not only for
FCs but also for patients themselves, as it alleviates their
low mood and improves their prognosis (13,25,31,32).
However, owing to limited clinical resources and a lack of
professional knowledge among medical staff, the FCs of
patients receiving chemotherapy and other anticancer
treatments are often ignored in the literature. Therefore,
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studies conducted in this area are important.

Thus, effective instruments for screening psychological
distress in FCs are required. The distress thermometer
(DT), proposed by Roth et al. in 1998 (33), has been
recommended by the National Comprehensive Cancer
Network (NCCN) for screening the psychological distress
of cancer patients (34). Multiple versions of the DT in
different languages have been shown suitable for cancer
patients (35-38). Previously, Tang et al. (38) verified the
validity of Chinese DT in cancer patients. Although some
studies outside China have reported that DT is an effective
screening tool for psychological distress among FCs of
cancer patients, similar studies are scare in China (39-42).
In addition, studies regarding the psychological distress of
FCs of breast cancer patients receiving adjuvant
chemotherapy remains to be conducted.

Therefore, in this study, we tested the validity of DT as a
screening tool for anxiety and depression in FCs of Chinese
breast cancer patients at the beginning of postoperative
adjuvant chemotherapy. We adopted the classical Hospital
Anxiety and Depression Scale (HADS) as the diagnostic
standard to detect the validity of DT, explore the main
reason for psychological distress among FCs, and confirm
the optimal cutoff value for the application of DT. Our
study will help practitioners meet the increasing need for
the psychological screening of FCs of breast cancer
patients, lay the foundations for further related research,
and push the shift from patient-disease to patient-caregiver
dyadic coping.

Materials and methods
Study design

This cross-sectional descriptive study was based on data
from a prospective clinical trial. The trial was designed to
analyze the prevalence and associated factors of
psychological distress among Chinese breast cancer
patients and conducted at the Cancer Hospital of the
Chinese Academy of Medical Sciences (Beijing, China)
between January 2018 and September 2019. The study
protocol was approved by the Institutional Review Board of
the Ethical Committee of Cancer Hospital, Chinese
Academic of Medical Science (No. 19-013/1798), with an
identifying NCT number of NCCI1867. All participants
provided informed consent. Psychological scale data and
general information were collected within 24 h of the start
of the first cycle of adjuvant chemotherapy. The scale was
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invalid when any data related to the DT, HADS-anxiety
(HADS-A) or HADS-depression (HADS-D) were missing.
Finally, available data from 191 FCs were analyzed, with an
effective recovery rate of 95.5%.

Participants

This study originally included 200 FCs of breast cancer
patients receiving postoperative adjuvant chemotherapy at
the Cancer Hospital of the Chinese Academy of Medical
Sciences.

The inclusion criteria were as follows: 1) patients aged >
18 years and <75 years; 2) FC was the patient’s family
member and provided primary care; 3) the breast cancer
patient was admitted to the hospital for the first cycle of
adjuvant chemotherapy after breast cancer surgery; 4) those
who were able to independently complete the psychological
scales without communication or language barriers; and 5)
those who voluntarily provided informed consent.

The exclusion criteria were as follows: 1) those who were
unable to clearly express their feelings; 2) those with a
history of suicide or mental illness; 3) those who were
taking antianxiety or antidepressant medicines; 4) those
with other potential factors, such as psychological, familial,
social, or geographic factors, that might hinder the research
progress; or 5) a participant that was unable to complete
the study, as judged by the researchers.

Measurements

The residents had been trained in a standard manner to
guide the FCs to fill out the paper questionnaires one by
one, including the HADS and DT. Residents presented the
precautions before the assessment and provided specific
guidance for items that might be misunderstood but did
not provide any hints for possible answers. After the
questionnaire ~ was  completed, two  researchers
simultaneously but separately entered and checked the data
to ensure its accuracy.

HADS was compiled by Zigmond and Snaith in 1983
(43). It is a 14-item scale that is categorized into two 7-item
subscales: the HADS-A and HADS-D subscales. Every
item is scored on a four-point Likert scale rated from 0 (no
problem) to 3 (high level of problems), and the total score
of each subscale is 0-21. In FCs of cancer patients, the
Chinese version of HADS has good internal consistency
and acceptable concurrent validity (44), with Cronbanch’ s
alpha coefficients of 0.92, 0.86, and 0.85 for the total scale,

HADS-A, and HADS-D, respectively. In each of the two
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subscales, a score of <7 indicates non-anxiety/depression,
8-10 indicates borderline anxiety/depression, and 11-21
indicates definite anxiety/depression (45). Thus, based on
this previous research, we adopted a threshold subscale
score of 11 for anxiety and depression in this study.

DT is a self-reporting instrument with two parts: a visual
image scale ranging from 0 (no distress) to 10 (extreme
distress), which is rated according to the level of distress
over the past week, and a problem listed with 36 questions,
which are categorized into five problem categories:
practical, communication, emotional, physical and spiritual
or religious. The Chinese version of DT has been shown to
be easily understood and accepted by patients and has high
retest reliability in cancer patients (r=0.800, P<0.01) (38).

Statistical analysis

The SAS software (Version 9.4; SAS Institute Inc., Cary,
USA) was used to analyze the data. The distribution of
HADS-A and HADS-D score was analyzed using normality
test. Additionally, the scores of HADS-A and HADS-D
were compared with the corresponding Chinese norms
using Student’s #-test based on normal distribution. The
Chinese norms for HADS were derived from research
relating to 11,766 medical outpatients in Shanghai. The
diagnostic efficacy of DT for anxiety and depression was
analyzed using receiver operating characteristic (ROC)
curves. From these ROC curves, an area under the curve
(AUC) value of 0.5-0.7 represented low accuracy, 0.7-0.9
represented moderate accuracy, and 0.9-1.0 represented
high accuracy. Sensitivity, specificity, positive predictive
value and negative predictive value were used to analyze
and determine the best cutoff value for the DT. P<0.05 was
considered to statistically significant in all analyses.

Results

Demographic characteristics

The 191 FCs analyzed included 152 (79.58%) males and 39
(20.42%) females. All demographic characteristics of these
FCs are summarized in Table 1. Their median age (range)
was 46 (19-72) years. Among them, 130 (68.06%) were the
spouses of breast cancer patients and 171 (89.53%) were
married.

Prevalence of anxiety and depression among FCs

The prevalence of definite (HADS-A: 11-21) and
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Table 1 Demographic characteristics of family caregivers of
breast cancer patients from China (N=191)

Variables n %
Age (year)
<40 56 29.32
40-50 59 30.89
50-60 58 30.37
>60 18 9.42
Gender
Male 152 79.58
Female 39 20.42

Marital status

Married 171 89.53

Others 11 5.76

Missing data 9 4.71
Relationship with patients

Spouse 130 68.06

Child 37 19.37

Others 24 12.57
Educational level

University or above 108 56.54

High school or less 82 42.93

Missing data 1 0.52
Chronic diseases

Yes 44 23.04

No 138 72.25

Missing data 9 4.71
Hospital charges paid by

National Healthcare 183 95.81

Others 6 3.14

Missing data 2 1.05
Living with patients

Yes 144 75.39

No 38 19.90

Missing data 9 4.71

borderline (HADS-A: 8-10) cases of anxiety were 8.90%
and 20.42%, respectively, whereas those for depression
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were 8.90% (HADS-D: 11-21) and 18.85% (HADS-D:
8-10), respectively. The lack of anxiety and depression
among FCs was observed in 70.68% and 72.25% of cases,
respectively. Both of the HADS-A and HADS-D scores
were following the normal distribution. The mean level
anxiety and depression in FCs were 5.64£3.69 and
5.09+3.85, respectively. The levels of both anxiety and
depression were significantly higher among male and
female FCs than the Chinese norms (P<0.01) (Table 2).

Level and distribution of DT scores

The mean DT score of FCs was 3.61+2.26, and 87 FCs
(45.55%) had a score of >4. The frequency distribution of
these scores is shown in Figure I. Among the problem list,
items with an incidence of >20% included worry (51.83%),
taking care of children or parents (39.27%), insurance/
financial problems (36.65%), memory loss or inattention
(26.18%), nervousness (24.61%) and fatigue (20.42%).

Diagnostic efficacy of DT for anxiety and depression

The AUC of DT for the diagnosis of anxiety and
depression among FCs was 0.904 (according to HADS-A;
Figure 2) and 0.885 (according to HADS-D; Figure 3),
respectively. With DT, the best diagnostic efficacy for
anxiety and depression was obtained with a cutoff value of 5

(anxiety: sensitivity=94.12%, specificity=70.69%;
depression: sensitivity=87.50%, specificity=69.71%;
Table 3).

Discussion

The provision of supportive care to breast cancer patients
and the pressure it creates can have negative effects on the
mental health of FCs and the
psychological state of FCs in turn affects the psychology

at various levels,
and prognosis of cancer patients. Therefore, providing
psychological support to FCs is an important part of
palliative care. In our study, we found that the percentage
of definite cases of both anxiety and depression among FCs

Table 2 Comparison of levels of anxiety and depression in family caregivers of Chinese breast cancer patients with the Chinese norms for

these conditions

. Female Male
Variables - -
Our study Chinese norms T P Our study Chinese norms T P
Anxiety 5.76+3.62 3.37+2.81 5.25 <0.01 5.77+3.71 3.14+2.62 12.13 <0.01
Depression 5.68+4.39 3.83+3.14 3.64 <0.01 5.07+3.73 3.68+3.14 5.32 <0.01
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Figure 1 Frequency distribution of distress thermometer (DT)

scores of family caregivers of Chinese breast cancer patients.
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Figure 2 Receiver operating characteristic curve of distress
thermometer for diagnosing anxiety (HADS-A >11). AUC, area
under the curve; HADS, Hospital Anxiety and Depression Scale.

of breast cancer patients at the beginning of postoperative
adjuvant chemotherapy was 8.90%, while those of
borderline cases of anxiety (HADS-A: 8-10) and depression
(HADS-D: 8-10) were 20.42% and 18.85%, respectively.
This morbidityis consistent with the results reported by Jaafar
et al. (19) in Malaysia and higher than that in the general
Chinese population. In contrast, the incidence of anxiety
and depression among 6,172 outpatients of internal
medicine in Shanghai was only 6.93% and 3.66%,
respectively (46). In our study, the mean levels of anxiety
and depression were 5.64+3.69 and 5.09+3.85, which were
significantly higher than the Chinese norms. Geng et al.
(47) found that the risk factors for these conditions
included the time of care, educational level of FCs, age of
FCs, general condition of the patient, and cancer staging.
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Figure 3 Receiver operating characteristic curve of distress
thermometer for diagnosing depression (HADS-D =>11). AUC,
area under the curve; HADS, Hospital Anxiety and Depression

Scale.

Therefore, anxiety and depression among FCs of Chinese
breast cancer patients at the beginning of postoperative
adjuvant chemotherapy are apparently relatively common
and severe, warranting the screening of psychological
distress.

A simple and effective screening tool can help improve
the completion rate and accuracy of psychological
screening and can enable (without any extra burden on
medical staff) the rapid selection of FCs requiring
additional attention and further intervention. With its
simple design, DT can be easily operated by most
participants and can be generally completed within 3 min.
Very few studies have investigated the application of DT to
FCs of cancer patients, and most studies have focused on
terminal-stage cancer patients (21,39,41,42,48). Therefore,
our study was the first to explore the value of DT for
screening anxiety and depression in FCs of cancer patients
at the beginning of postoperative adjuvant chemotherapy in
China. The mean DT score of these Chinese FCs was 3.61,
and ROC analysis showed that DT was an effective
screening tool for anxiety and depression in this cohort.
Zwahlen et al. (42) reported a similar mean DT score of 3.7
in FCs of cancer patients. However, Halkett et al. (41)
reported a higher mean DT score of 5.1 in FCs of high-
grade glioma patients undergoing chemoradiotherapy,
while Oechsle et al. (39) reported an even higher mean
score of up to 7.9 in FCs of advanced cancer patients. The
main possible reasons for the relatively low DT scores in
our study are as follows: 1) the overall survival and
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Table 3 Diagnostic efficacy of distress thermometer at different cutoff values

Cutoff Sensitivity (%) Specificity (%) Positive predictive value (%) Negative predictive value (%)
Anxiety
1 100 5.17 9.34 100
2 100 20.11 10.90 100
3 100 39.66 13.93 100
4 100 67.10 25.00 100
5 94.12 70.69 23.88 99.19
6 76.47 87.36 37.14 97.44
7 47.06 93.68 42.11 94.77
8 35.29 96.55 50.00 93.85
9 23.58 98.85 66.67 92.97
Depression
1 100 5.14 8.79 100
2 100 20.00 10.26 100
3 100 39.43 13.11 100
4 100 59.43 18.39 100
5 87.50 69.71 20.90 98.39
6 68.75 86.29 31.43 96.79
7 50.00 93.71 42.11 95.35
8 37.50 96.57 50.00 94.41
9 25.00 98.86 66.67 93.51

Diagnostic criterion for anxiety: HADS-A >=11; diagnostic criterion for depression: HADS-D =11.

prognosis of breast cancer is longer and better than those
of most other malignant tumors; and 2) breast cancer
patients receiving postoperative adjuvant chemotherapy are
generally at an early TNM stage. In the present study,
breast cancer patients at TNM stage I and II accounted for
80.11% of all patients according to the 8th edition TNM
classification.

In our study, the optimal cutoff value of DT for
diagnosis of anxiety and depression was 5. The NCCN
guidelines recommends that the cutoff value of DT for
cancer patients should be 4 and that patients with a score >
4 require further professional evaluation and treatment. A
meta-analysis covering more than 14,000 cases of cancer
patients showed that the pooled sensitivity and specificity
of DT was 81% and 72%, respectively, when the
recommended cutoff value was 4 (49). At present, the cutoff
value of 4 is also recommended for screening among
Chinese cancer patients. However, some studies have
presented a different conclusion about the best cutoff value
of DT (36,50,51). Moreover, there are few
recommendations for an appropriate cutoff value of DT for
FCs of cancer patients. Zwahlen et al. (42) showed that the
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cutoff value for FCs of cancer patients should be 4 or 5
using the HADS as a diagnostic criterion. However,
Oecchsle et al. (39) recommended that the cutoff value of
DT for FCs of advanced cancer patients with severe
distress should be 8. The reasons for differences in optimal
cutoff values are related to the type of cancer, sample
heterogeneity, and different diagnostic tools or criteria.

The PL of DT questionnaire covers the possible causes
of distress. Our study showed that emotional and practical
problems were common in FCs of Chinese breast cancer
patients receiving postoperative adjuvant chemotherapy.
The top three problems were worry, taking care of children
or parents, and insurance or financial problems. FCs worry
about the prognosis, recurrence, and treatment of the
disease and take additional responsibility for caring for
other family members during the anticancer period.
Sometimes, FCs must also reduce their employment time
to take care of the patient and their family, which may
result in a loss of family income. In our study, none of the
FCs reported spiritual and religious problems, which is
likely related to the Chinese traditional culture and
religious beliefs.
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Our study has some limitations. First, it was a cross-
sectional study and did not detect the dynamic changes of
HADS and DT for FCs during adjuvant chemotherapy and
the follow-up period. Second, due to the limited sample
size in our study, we were unable to analyze risk factors.
Third, all the enrolled subjects in our study were
inpatients; therefore, we effectively excluded outpatients,
and the evaluation time was limited to the beginning of
adjuvant chemotherapy. Thus, further research is required
before our results could be robustly applied to all the FCs
of breast cancer patients. In addition, we suggest that the
mini-Suda professional psychological test scale should be
included in future studies to further confirm diagnoses.

Conclusions

Our study was the first to investigate psychological distress
in FCs of Chinese breast cancer patients at the beginning
of postoperative adjuvant chemotherapy. We found that
anxiety and depression were common among our cohort
and that the diagnostic efficacy of DT for anxiety and
depression was good. The DT could therefore be an
effective tool for initially screening the psychological state
of FCs of breast cancer patients and is worthy of further
study.
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