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Introduction

With rapid economic development, increased environmental 
pollution and lifestyle changes, malignant tumors have 
become a serious threat to human health (1). In recent years, 
the incidence of cancer has increased considerably, making 
it the second deadliest pathology after cardiovascular 
disease (2). Due to the particular features of cancer, affected 
patients face great pressure and are prone to complex 
psychological changes that may manifest as anxiety, fear, and 

depression (3). These psychological changes not only cause 
mental stress to patients, but also affect treatment effects 
and quality of life. Thus, the evaluation of cancer patients’ 
mental health is attracting increasing attention. In mental 
health assessments, inferential and quantitative analyses 
of psychological characteristics of representative human 
behaviors are conducted to facilitate difference comparisons 
and observations, and determine patients’ mental states (4-6).

Currently, preliminary screening methods for mental 
health evaluation include the Self-Rating Depression 
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Scale (SDS), Self-Rating Anxiety Scale (SAS), Symptom 
Checklist (SCL-90), Hamilton Depression Scale (HAMD) 
and Beck Depression Inventory (BDI-II) (7-10). As no 
specific questionnaires have been designed for the mental 
health screening of cancer patients, despite the particularity 
of malignancies, these scales are applied to all patients. 
These self-rating questionnaires comprise 10 to 90 items 
each, and thus take a long time to complete, which reduces 
patient compliance and response accuracy. Thus, an easy-
to-operate, time efficient and effective mental health 
preliminary screening questionnaire (MHPSQ) is urgently 
required for cancer patients.

This study sought to develop a convenient and reliable 
screening tool that could be used by medical staff to quickly 
assess the mental status of cancer patients. We developed 
the MHPSQ, and evaluated the specificity and sensitivity 
of the new scale to screen depression and anxiety in cancer 
patients. We present the following article in accordance 
with the MDAR reporting checklist (available at https://
dx.doi.org/10.21037/apm-21-1252).

Methods

Ethical considerations

Patients at Fujian Cancer Hospital between May 2018 and 
June 2019 were enrolled in this study. To be eligible to 
participate in the study, patients had to meet the following 
inclusion criteria: (I) have been hospitalized for the first 
time for cancer; (II) be able to communicate efficiently 
and fluently in Mandarin; and (III) be willing to cooperate. 

Patients with a history of mental disorder were excluded. 
All procedures performed in this study involving human 
participants were in accordance with the Declaration of 
Helsinki (as revised in 2013). The study was approved 
by the ethics committee of Fujian Cancer Hospital (No. 
KT2018-011-01) and informed consent was taken from all 
the patients.

The study was performed in three stages (see Figure 1).

Stage 1: development of questionnaire
In May 2018, 8 patients were interviewed to gather 
information on the topic. Individual interviews were 
conducted to determine the psychological characteristics 
of newly admitted cancer patients. The data were collected 
in face-to-face, semi-structured in-depth interviews. 
Qualitative interviews and a literature search (11-18) were 
used to form a questionnaire item pool. Following 2 rounds 
of expert consultations, the first draft of the questionnaire 
was developed.

From July to August 2018, cancer patients hospitalized 
for the first time were selected to participate in a project 
analysis and inspection. Then, the final draft of the 
MHPSQ was developed.

Stage 2: reliability and validity assessment of the new 
questionnaire 
From September to December 2018, cancer patients 
hospitalized for the first time were selected by purposive 
sampling for the reliability and validity assessments of the 
MHPSQ.

Stage 1  
Formation of mental health preliminary 

screening questionnaire

Stage 3 
Comparison of the mental health 

preliminary screening questionnaire with 
SAS and SDS

Stage 2 
Test of the final questionnaire 

inspection

I Qualitative interviews and article retrieval→questionnaire item 
pool

II Two rounds of expert consultation→generation of the first draft 
of the questionnaire

III Test of the first draft of the questionnaire in 150 subject→generation 
of the final draft of the questionnaire

I Simultaneous measurement with the mental health preliminary 
screening questionnaire, SAS,and SDS scale, and comparison 
of evaluation times in the three scales

II Specificity and sensitivity assessments for the mental health 
preliminary screening questionnaire in detecting mental health 
problem in cancer patients

Test of the final questionnaire in 400 subject

Figure 1 Study flow chart. SDS, Self-Rating Depression Scale; SAS, Self-Rating Anxiety Scale.
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Stage 3: comparison of the completion times of the 
SDS, SAS, and MHPSQ, assessments to determine the 
diagnostic value of the MHPSQ
Cancer patients hospitalized for the first time from January 
to April 2019 were selected using purposive sampling for 
the field investigation. All the study participants were 
evaluated based on the MHPSQ, SAS, and SDS (in this 
order) in a quiet environment. The times required to 
complete the three scales were compared.

Patients were diagnosed with anxiety or depression based 
on the gold standard; that is, the Chinese Classification and 
Diagnostic Criteria for Mental Disorders (CCMD-3) (19). 
Positivity in the MHPSQ was defined as evaluation results 
revealing mental health problems, while negativity was 
defined as an absence of mental health problems. The 
specificity and sensitivity of the MHPSQ were assessed 
against the gold standard.

Instruments

The SAS was developed by the Chinese professor Zung in 
1971 (20). The SAS is a simple clinical tool for analyzing a 
patient’s subjective symptoms. The SDS was developed by 
the Chinese professor Zung in 1965 (21), and comprises 20 
items reflecting subjective feelings of depression.

Statistical analysis

SPSS17.0 (SPSS, USA) was used for the data analysis. 
The demographic data are expressed as percentages 
or means ± standard deviations, and a 2-sided P<0.05 
indicated statistical significance. Internal consistency 
was assessed by determining Cronbach’s α. When the 
deletion of an item resulted in a Cronbach’s α greater 
than that of the overall questionnaire, the indicated item 
was deleted (22). For the construct validity assessment, 
Pearson correlation coefficients were determined to test 
associations between the questionnaire items and the 
total scores (22). In the exploratory factor analysis, items 
with factor loadings ≥0.5 were considered acceptable (22). 
In the criterion validity analysis, Pearson correlation 
coefficients were determined to test the associations 
of the questionnaire with the SAS and SDS. For the 
reliability evaluation, Cronbach’s α (22) and test-retest 
reliability (22) were adopted. The completion times of 
the SAS, SDS, and MHPSQ groups were assessed using 
t-tests. The sensitivity and specificity of the new scale 
were analyzed using a 4-grid table.

Results

During this study, 150, 400, and 1,000 questionnaires were 
collected, respectively. The return rate was 100%.

Stage 1

8 patients (3 males and 5 females) took part in the semi-
structured interviews. These patients had an average age of 
51.60±9.00. Of these patients, 2, 3, and 3 patients had lung, 
gastrointestinal and breast cancer, respectively. 6 items were 
preliminarily selected for the item pool.

Next 2 rounds of expert consultations were carried out; 
the questionnaire return rates in both rounds were 100%. 
The coefficients of authority were 0.84 and 0.87 for the 
first and second rounds, respectively. The consistency of 
the experts’ opinion was assessed using Cronbach’s α values, 
and scores of 0.31 and 0.52, were obtained for the first and 
second rounds, respectively; the results were statistically 
significant (P<0.05). Finally, a first draft of the MHPSQ 
was developed, comprising 5 items in total, including items 
related to sleep, emotion, interactions with others, social 
functioning (work and study), and symptoms in daily life.

One hundred and fifty cancer patients were involved in 
the development of the final questionnaire. These patients 
aged 30–78 years old (average: 54.60±10.00 years). The 
final draft of the MHPSQ, comprising 4 items in total, was 
developed (see Table 1).

Internal consistency

The Cronbach’s α for the whole questionnaire was 0.67, 
while that of the “symptoms and daily life” item was 0.68. 
Thus, the “symptoms and daily life” item was deleted.

Test validity
A principal component analysis was adopted in the 
exploratory factor analyses of the 5 items of the MHPSQ. 
After extracting 2 items, factor 1 was found to have close 
associations with “emotion,” “interpersonal relationships,” 
“social function,” and “sleep.” Thus, the item “physical 
discomfort” was deleted, and a MHPSQ that comprised 4 
items was established as the final version (see Table 1).

Application of the new questionnaire
MHPSQ was evaluated using hospital HIS system. 
According to the Likert-scale scoring rule, a measuring scale 
is generally based on a 5- or 4-point scoring principle. The 
total possible score for the MHPSQ is 20. A score of 16 
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to 20 indicates a great psychological condition. A score of 
13 to 15 indicates a good psychological condition. A score 
of 9 to 12 indicates a psychological condition that requires 
psychological support. If a patient scored 9 to 12, SAS and 
SDS evaluations were then conducted simultaneously. The 
results of which were reported to the mental liaison officer 
of the hospital, and a mental counselor was consulted 
as necessary. A score of 8 points or less indicates a poor 
psychological status. If a patient scored less than 8, SAS and 
SDS evaluations were then conducted simultaneously, and 
a risk assessment for suicide prevention was also conducted. 
The results were reported to the chief physician, the head 
nurse of the department, the mental counselor of the 
hospital, and a psychiatric department outside the hospital 
was approached for further consultation if necessary. Under 
the MHPSQ, scores ≤12 indicate mental health problems 
and are considered positive. Further, the SDS and SAS were 
available for evaluations, and corresponding psychological 
intervention measures were applied in cases of confirmed 
psychological problems.

Stage 2

Among the 400 cancer patients who participated in the 

reliability and validity assessments of the new questionnaire, 
198 (49.5%) were male and 202 (50.5%) were female. The 
patients were aged 54.20±13.40 on average. Data about 
patients’ general characteristics are set out in Table 2.

Test validity
In relation to content validity, the coefficients between factor 
pairs were 0.45–0.64, and the coefficient between each factor 
and the overall score was 0.78–0.85. No item was deleted. 
In relation to criterion validity, the results showed that the 
questionnaire had significant negative correlations with the 
SAS and SDS; the Pearson correlation coefficients were 
between −0.45 and −0.71 (P<0.05; see Table 3).

Reliability of the MHPSQ
The overall Cronbach’s α obtained for the questionnaire 
was 0.76, and the test-retest reliability was 0.92. Specifically, 
the test-retest reliability coefficients for “emotion,” 
“interpersonal relationship,” “social function” and “sleep” 
were 0.77, 0.84, 0.90, and 0.86, respectively.

Stage 3

A total of 1,000 patients (482 males and 518 females) were 

Table 1 Final version of the MHPSQ

Psychological assessment program Options

Please select the number that best describes your sleep during 
the week

Normal [5], lacking [4], difficulty falling asleep [3], waking up easily [2], 
insomnia [1]

Please select the number that best describes your true emotional 
state during the week

Stable [5], worried [4], nervous [3], excitable [2], sustained low [1]

Please select the number that best describes your interactions 
with the people around you during the week

Normal [5], sensitive [4], nervous [3], blaming others [2], avoidant [1]

Please select the number that best describes your actual learning 
and working ability during the week

Competent [5], declined [4], very reduced [3], problematic [2], unable 
to work or study [1]

A patient’s total score was determined by adding all sub-scores. In relation to “sleep,” the number 5 indicates normal, 4 indicates sleep 
deprivation, sleeping less than 4–6 hours per day, and feeling tired and listless after waking up, 3 indicates difficulties sleeping or it taking 
30 minutes or more to fall asleep every day; 2 indicates waking up easily during sleep, and having trouble falling asleep thereafter, and 1 
indicates insomnia, which is a subjective experience that includes difficulty falling asleep, awakening easily during sleep, and an abnormal 
quality and quantity of sleep, all of which influence social functioning during the day. In relation to “mood,” the number 5 indicates a 
normal, stable mood, 4 indicates worrying about the disease and prognosis, 3 indicates feelings of emotional tension and agitation, and 
may include complaints of weakness in the hands and feet, and accompanying changes in physiological indicators, including a rapid 
heartbeat and heart palpitation, 2 indicates feelings of emotional irritability and a state of irritability, and 1 indicates feeling depressed 
for nearly a week and a loss of interest in daily life. In relation to “relationships,” the number 5 indicates normal functioning, 4 indicates 
interpersonal sensitivity with some feelings of interpersonal uneasiness and inferiority, 3 indicates interpersonal tension, an inability to 
properly handle individual and social relationships, and being highly alert and suspicious during communications with others, 2 indicates 
a tendency to blame others, and 1 indicates avoidance, an inability to interact with people normally and displays of other behavioral 
symptoms (e.g., withdrawal). MHPSQ, mental health preliminary screening questionnaire.
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Table 2 Characteristics of test participants

Characteristics Stage1 (n=150), n (%) Stage 2 (n=400), n (%) Stage 3 (n=1,000), n (%)

Age, years 54.60±10.00 54.20±13.40 46.00±13.40

Gender

Male 59 (39.3) 198 (49.5) 482 (48.2)

Female 91 (60.7) 202 (50.5) 518 (51.8)

Healthcare payment type

Provincial/municipal medical insurance 18 (12.0) 81 (20.3) –

Urban residents 7 (4.7) 23 (5.8) –

At own expense 12 (8.0) 45 (11.3) –

New rural cooperative medical insurance 86 (57.3) 164 (41.0) –

Other 27 (18.0) 87 (22.0) –

Marital status

Divorced 1 (0.7) 3 (0.8) 27 (2.7)

Unmarried 1 (0.7) 10 (2.5) 185 (18.5)

Married 148 (98.7) 387 (96.8) 788 (78.8)

Professional

Retired 1 (0.7) 4 (1.0) 42 (4.2)

Unemployed 106 (70.7) 260 (65.0) 595 (59.5)

Employed 43 (28.7) 136 (34.0) 363 (36.3)

Disease types

Respiratory tumor 25 (16.7) 117 (29.3) 313 (31.3)

Lymphoma 0 13 (3.3) 49 (4.9)

Breast cancer 20 (13.3) 66 (16.5) 195 (19.5)

Reproductive system tumor 53 (35.3) 46 (11.5) 132 (13.2)

Tumor of the digestive system 34 (22.7) 108 (27.0) 240 (24.0)

Other 18 (12.0) 50 (12.5) 71 (7.1)

Table 3 Calibration correlation validity of the final MHPSQ based on the SAS and SDS

Items SAS standard score SDS standard score

Mood −0.52 −0.59

Interpersonal relationship −0.45 −0.56

Social function −0.47 −0.54

Sleep −0.58 −0.65

Total score −0.62 −0.71

MHPSQ, mental health preliminary screening questionnaire; SDS, Self-Rating Depression Scale; SAS, Self-Rating Anxiety Scale.
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included in the comparison of the 3 scales. The average age 
of these patients was 46.00±13.40 years (see Table 2).

Comparing completion times
The results of the SAS, SDS, and MHPSQ in terms 
of completion time are set out in Table 4. Notably, the 
screening and completion times for the MHPSQ were far 
shorter than those of the SAS and SDS.

Diagnostic value of the MHPSQ
One hundred and forty-seven (14.7%) patients scored 
≤12 based on the MHPSQ. Compared with the CCMD-
3, the sensitivity and specificity were 92.4% and 98.5%, 
respectively. 

Discussion

This study developed a new questionnaire for mental 
health screening among cancer patients. The questionnaire 
developed was found to have good reliability and validity. 
It comprises only 4 items, is easy to operate, can effectively 
identify patients with psychological abnormalities, and thus 
could improve patient care.

Clinical screenings based on the MHPSQ were highly 
consistent with final diagnoses, and the MHPSQ had high 
specificity and sensitivity. Additionally, the MHPSQ was 
significantly superior to the SAS and SDS in terms of 
completion time.

The proposed MHPSQ not only relied on the SAS, SDS, 
HAMD for the development of its theoretical basis, but also 
on the opinions of psychologists, clinical nurse specialists, 
and research groups. Thus, the quality of the MHPSQ is 
guaranteed.

The MHPSQ has reliable psychometric characteristics. 
First, the questionnaire has good validity. As discussed 
above, the associations among the items of the MHPSQ 
and the whole questionnaire were statistically significant 
(P<0.01). Additionally, this study used the SAS and SDS as 
standards to assess the criterion validity of the MHPSQ. 
The overall score of the MHPSQ was negatively correlated 
with the standard scores of the SAS and SDS, indicating 
that the MHPSQ has good criterion validity.

Next, the reliability, stability, and consistency of 
the questionnaire were examined. Cronbach’s α is the 
coefficient of internal consistency, which indicates the 
intrinsic relevance of multiple items that are used to 
evaluate a certain topic. The greater the value of the α, the 
better the correlations among items. In general, the internal 
consistency coefficient of Cronbach’s α for a questionnaire 
is acceptable if it is above 0.7 (23). The Cronbach’s α for the 
questionnaire in this study was 0.77. Further, the test-retest 
reliability of the scores obtained from the questionnaire at 
the first investigation and 2 weeks later, as well as the test-
retest reliabilities of 4 items (“emotion,” “interpersonal 
relationship,” “social function,” and “sleep”) were all 
between 0.70 and 0.90. Thus, the newly developed MHPSQ 
has good reliability, stability, and consistency.

Finally, the clinical application of the questionnaire was 
preliminarily evaluated, and a relatively high positive rate 
was obtained, which was similar to that of the CCMD-
3. Thus, the MHPSQ can be reliably employed to assess 
cancer patients’ mental status.

As discussed above, the MHPSQ takes less time to 
complete than the SAS and SDS, but achieves similarly 
accurate screening results. This is a great advantage, as 
it could change the nursing workflow. Patients could be 
quickly screened at the time of hospital admission, and 
those at high-risk of mental health problems (anxiety and/
or depression) could be identified in a timely and effective 
manner. Additionally, this questionnaire could achieve a 
dynamic psychological assessment of cancer patients during 
the 4 periods of hospitalization (i.e., at admission, before 
treatment, upon condition changes, and before discharge). 
This could reveal the psychological changes of inpatients 
throughout the treatment in a timely manner.

By reducing the screening time, the MHPSQ would also 
reduce the clinical nursing time. In the preliminary clinical 
application, the MHPSQ only too approximately 84 seconds 
to complete, which is much shorter than the time it takes to 
complete other questionnaires. Thus, the MHPSQ could 
not only reduce the workload of clinical nurses and improve 
their work efficiency, but could also detect psychological 
problems in cancer patients and improve patient compliance 
and care in a timely manner.

Table 4 Evaluation times for the MHSQ, SAS, and SDS

SAS SDS MHSQ P MHSQ vs. SAS P MHSQ vs. SDS

Time (seconds) 227.70±51.00 204.00±65.60 83.90±19.00 <0.001 <0.001

MHPSQ, mental health preliminary screening questionnaire; SDS, Self-Rating Depression Scale; SAS, Self-Rating Anxiety Scale.
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At present, Mental health screening and instruments have 
been widely used in many groups. This paper summarizes 
different scales to provide references for cancer rehabilitation 
and promotion of cancer patients’ mental health. The scales 
are divided into four categories: emotional distress, anxiety, 
depression, and post-traumatic stress disorder. The distress 
thermometer and the general health questionnaire are 
widely used in the screening for emotional distress problems. 
The Hospital Anxiety and Depression Scale Anxiety Scale 
and the Baker Anxiety Scale are good tools for screening 
anxiety problems (24). questionnaires such as the SAS, SDS, 
and SCL-90 are commonly used in clinics to assess anxiety 
and depression in cancer patients throughout treatment (25).  
The SAS and SDS are clinical tools for analyzing individual 
subjective symptoms; however, they are self-rating scales, 
which are susceptible to factors such as the patient’s 
educational background, degree of cooperation, and 
understanding of questionnaire instructions. Thus, it is 
not easy for busy clinical nursing staff to quickly perform 
screenings and evaluations of many patients. Additionally, 
patients with low education levels can find it difficult to 
understand and answer the questions on these scales. 
The MHPSQ developed in this study has fewer items, 
and is easy to operate, time-saving and labor-saving. The 
new questionnaire is characterized by the combination of 
objective and subjective parameters, quantitative qualitative 
measures, and analytical and synthetic factors. Consequently, 
psychological interventions could be performed as early as 
possible to help patients improve their psychological status.

The concept of patient-centered nursing requires us 
to pay attention to the patient’s disease diagnosis and 
treatment, but also pay attention to the patient's illness 
process and feelings, especially the anxiety and other 
psychological states of the disease. Effective preliminary 
screening of cancer patients’ mental health can better 
implement patient-centered nursing.

This study confirmed that the MHPSQ has good 
reliability and validity; however, some limitations should 
be noted. First, the sample size was relatively limited. In 
addition, this study only assessed patients at a tertiary 
hospital in a city. Thus, similar studies should be carried 
out in different areas of mainland China. Further, this study 
employed purposive sampling; however, as the backgrounds 
of the different populations varied, the representativeness 
of the target population is deficient. To enable a wide 
clinical application of the MHPSQ, future studies should 
expand the scope of the samples and reduce differences 
among samples to confirm our findings. Moreover, the 

questionnaire in this study is only used for rapid preliminary 
screening of the mental health of cancer patients. SAS and 
SDS are still needed for self-assessment when patients with 
mental health problems are screened.

The current study developed a new MHPSQ with good 
reliability and validity that is easy to operate, time-saving, 
labor-saving, and effective. It can be conveniently used to 
quickly evaluate the psychological state of cancer patients, 
and thus has the ability to identify psychological problems 
in a timely and effective manner.
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