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ABSTRACT: 

Background: Dyspnea in Vietnamese persons with lung cancer is highly problematic. The accurate 

measurement of dyspnea is essential for effective research, diagnosis, and management of this 

symptom. Nevertheless, no standardized measurement of dyspnea is available in Vietnam. This study 

aimed to validate the Cancer Dyspnea Scale in Vietnamese lung cancer patients. 

Methods: This cross-sectional study was conducted in 6 oncology centers in Vietnam. A convenience 

sample of 246 lung cancer patients answered to the Cancer Dyspnea Scale Vietnamese version (CDS-V). 

Five content validity experts were consulted, Exploratory Factor Analysis was employed to examine 

construct validity, and Cronbach’s alpha coefficient was used to assess the internal consistency of the 

CDS-V. 

Results: The age of participants ranged from 47 to 79 years, with the mean age of 60.79 + 6.59 years. 

The majority of the participants was male (72.8%) and the mean duration from diagnosis with a lung 

tumor was 5.44 ±3.97 years. The CVI of CDS-V was acceptable (1.0). Twelve items of CDS-V formed three 

factors (accounting for 59.29% of the variance of dyspnea), which were similar to factors found in the 

original CDS (Sense of Anxiety, Sense of Effort, and Sense of Discomfort). The Cronbach’s alpha of the 

total scale was 0.86. Corresponding coefficients for Sense of Effort (item 1, 2, 3), Sense of Anxiety (item 

5, 7, 9, and 11), and Sense of Discomfort (item 4, 6, 8, 10, and 12) subscales were 0.86, 0.70, and 0.73, 

respectively. Corrected Item-to-Total Correlation coefficients of items ranged from 0.39 to 0.64. 

Conclusions: CDS-V is a reliable and valid instrument in the study group. The application of this scale 

would facilitate practices of researchers and clinicians. Further studies of other psychometric 

properties, such as predictive validity, discriminant validity or test-retest reliability of the CDS-V are 

recommended, as is further assessment of the generalizability of these results. 
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INTRODUCTION 

Among malignant diseases, lung cancer has 

been remaining as the most popular and lethal one 

for several decades [1]. In Vietnam, there are 20,000 

new cases and 17,000 deaths due to this disease 

annually [2]. A national survey ranked lung cancer 

as the fourth and the seventh cause of death in male 

and female, respectively [3]. 

Lung cancer is the disease of symptoms [4]. In 

average, each patient suffers from more than ten 

symptoms, and most of them are at moderate level 

of severity [5]. Among symptoms, dyspnea is highly 

problematic. Since the tumor involves directly to the 

respiratory system, dyspnea is very prevalent,  
 

* Correspondence to: Sureeporn Thanasilp 

 E-mail: s_thanasilp@hotmail.com 

especially in those who are at the late stage [4]. The 

average prevalence of dyspnea reported by studies 

on lung cancer was 70.5%, with a range of 50%–

87% [6]. A study of Phạm [7] found that nearly one 

of every five Vietnamese patients had dyspnea at the 

time of diagnosis with lung cancer. 

Dyspnea is described as “a subjective experience 

of breathing discomfort” [8]. The term dyspnea is 

used interchangeably with breathlessness, shortness 

of breath, breathing difficulty, and labored breathing 

in the literature [9]. Patho-physiologists explain that 

dyspnea is caused by a discrepancy between the 

effort of the respiratory muscles necessary to get air 

into the lungs and the actual amount of air that was 

inhaled [10]. 

In lung cancer, being dispneic is frightening to 

both patients and caregivers, making them anticipate  
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about death [11]. Patients are severely suffering 

from dyspnea [12], highlighting the urgent need for 

efficient management of this symptom. Obviously, 

the accurate measurement is a priori condition for an 

efficient management of dyspnea. Nevertheless, up 

to our knowledge, no standardized dyspnea 

measurements in Vietnamese are currently 

available. Therefore, the translation and validation 

of an existing measurement in this population is 

necessary and important. 

The review of dyspnea measurements by 

Oncology Nursing Society [13] identifies eleven 

scales, such as Visual Analog Scale, Cancer 

Dyspnea Scale, Shortness of Breath Questionnaire, 

or Modified Borg Scale. In general, existing 

instruments have acceptable psychometric quality 

[13]. However, since most instruments are initially 

developed to measure dyspnea in non-cancer 

populations (e.g., asthma, COPD), such scales 

assess dyspnea in its relation to daily activities [13]. 

Consequently, the application of those scales to 

inpatient cancer groups, whose daily living patterns 

have been significantly altered during 

hospitalization, appears not to be suitable. More 

importantly, lung cancer is a unique cancer, whose 

tumors directly involve to the lungs. Dyspnea, 

consequently, occurs frequently and constantly in 

this population [12]. Therefore, inpatient lung 

cancer group needs a sensitive and activity-

independent measurement of this symptom. 

Among existing instruments, Cancer Dyspnea 

Scale (CDS) appears to be a suitable measurement 

of dyspnea in lung cancer. The scale is originally 

developed in Japan to capture multi-facets of 

dyspnea, which are not related to daily activities [13, 

14]. Its psychometric properties in lung cancer 

population, including construct validity, convergent 

validity, internal consistency, and stability, have 

been reported. Validation studies in Japan, America, 

and Sweden find that CDS is a qualified instrument 

to measure dyspnea in lung cancer patients [14-16]. 

It is also brief (12 items) and requires short time to 

complete (2 minutes). These characteristics make it 

very practically applicable in clinical setting and 

research [15]. Therefore, the CDS was chosen to 

validate in Vietnamese individuals with lung cancer. 

 

METHODS 

Study design and participant 

This paper was a part of a main research entitled 

“Causal model for fatigue in Vietnamese persons 

with lung cancer receiving chemotherapy” [17]. It 

was a cross-sectional descriptive study, which was 

granted the ethical approval (decision No. 

282/2014/YTCC-HD3) by the Institutional Review 

Board of Hanoi School of Public Health, Vietnam 

(IORG0003239). In the main study, requests for data 

collection were sent to all ten current oncology 

centers throughout the north and the centre of 

Vietnam. Six of them (Bach Mai Hospital, 103 

Military Hospital, 108 Military Centre Hospital, 

National Lung Hospital, Thai Nguyen Centre 

Hospital, and Nghe An Oncology Hospital) granted 

permission, and data was then collected from these 

six institutions. These were main organizations, 

which offer comprehensive treatments for cancer 

patients throughout nearly half of the country. 

Vietnamese patients who were diagnosed with 

lung cancer, have been receiving chemotherapy or 

concurrent radio-chemotherapy for at least one 

cycles, without prior lung resection surgery, were 

subjects of this study. A convenience sampling 

method was employed to recruited participants. All 

patients, who met the selection criteria during the 

data collection period, were invited. With regard to 

sample size, to examine construct validity of a 

certain scale by factor analysis, at least 10 subjects 

were needed for each item [18]. Since CDS-V 

consisted of 12 items, the participant should include 

at least 120 respondents. The final participants of 

this study consisted of 246 lung cancer patients, 

assuring the conduct of factor analysis. 

Instrument 

The original version of Cancer Dyspnea Scale 

(CDS) [14] consisted of 12 items. Such items ask 

about patients’ experience with dyspnea in the past 

few days, such as “Can you inhale easily?”, “Do you 

feel as if you are panting?”, or “Do you feel your 

breathing may stop?”. Respondents were asked to 

rate on five-point Likert scales, from 1 (not at all) to 

5 (very much). EFA found that 12 items formed 

three subscales, namely, Sense of Effort (SE) (item 

4, 6, 8, 10, and 12), Sense of Anxiety (SA) (item 5, 

7, 9, and 11), and Sense of Discomfort (SD) (item 1, 

2, and 3). The mean value of inter-subscale 

correlation coefficients was 0.48. Cronbach’s alpha 

of total scale was 0.86 and of subscales were 0.83 

(SE), 0.81 (SA), and 0.94 (SD). Test–retest 

coefficients (7-day interval) between SE, SA, and 

SD and the total score were 0.71, 0.69, and 0.58, 

respectively [14]. 

Uronis, Shelby [15] validated the CDS in a 

heterogeneous group of Australian, American, and 

British patients with lung cancer. The Cronbach’s 

alpha of SE, SA, and SD subscales were 0.84, 0.80, 

and 0.84, respectively. The total reliability 

coefficient was 0.71. CDS score also significantly 

related to VAS (r = 0.82), Borg’s scale (r = 0.87), 
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HADS (r = 0.57), physical status (r = 0.44), SpO2 (r 

= 0.29). Henoch, Bergman [16] also translated the 

CDS into Swedish and validated the scale. The 

internal consistency coefficients of SE, SA, and SD 

were 0.81, 0.84, and 0.88, consecutively. The 

reliability coefficient of total scale was found to be 

0.90. Factor analysis found three factors similar to 

studies of Uronis, Shelby [15] and Tanaka, Akechi 

[14]. Criterion validity of CDS was also affirmed by 

its significant associations with other measurements 

of dyspnea, such as dyspnea frequency (r = 0.36, p 

< 0.05), EORTC QLQ-C30 Dyspnea (r = 0.68, p < 

0.05). CDS score was also found to be correlated 

with scores of anxiety and depression (measured by 

the Hospital Anxiety and Depression Scale), with 

the coefficients of 0.36 and 0.27, respectively. 

According to Tanaka, Akechi [14], score for SE 

subscale is calculated by the formula (items 4 + 6 + 

8 + 10 + 12) – 5, producing the possible range from 

0 to 20. Score for SA is obtained by formula (items 

5 + 7 + 9 + 11) – 4, producing the possible range 

from 0 to 16. And the formula for SD subscale is 15 

– (items 1 + 2 + 3), producing the possible range 

from 0 to 12. The total dyspnea score is the sum of 

three subscales’ scores, ranging from 0 to 48. The 

higher score indicates the higher level of dyspnea. 

Translation of the CDS to the CDS-V and content 

validity checking 

The CDS was translated from English to 

Vietnamese by back-translation technique [19]. 

Firstly, two Vietnamese bilingual persons (one was 

a nurse and the other was an English teacher) 

translated instruments from English to Vietnamese. 

In the second step, two other Vietnamese bilingual 

persons (two English teachers) translated the 

instruments back to English. A British was then 

consulted about the semantic equivalence between 

the original and the back-translated instruments. 

Comments were sent back to translators for 

modification. The process was run until the semantic 

equivalence between back-translated and original 

scales was assured. 

To check the content validity of CDS-V, five 

experts were invited. The purpose of this step was to 

examine the relevancy of items to the measuring 

concept [20]. The group of experts composed of two 

physicians and three nurses. Among nurses, two 

have master degree and one has PhD in nursing. 

Both two physicians are PhD prepared and associate 

professors. All of them have at least five-year 

clinical experience with cancer patients. The 

acceptable value of the Content Validity Index 

(CVI) was 0.80. 

Procedures of data collection 

Data was collected from December 2014 to 

March 2015. Before the data collection took place, 

under the permission of hospital authorities, name 

lists of all patients who met the selection criteria 

were retrieved from hospital databases. Eligible 

participants were approached at their units and were 

invited to participate in the study. Consent forms 

were obtained if the patients agreed to involve in the 

study. Participants were then provided with self-

administered questionnaires, including the CDS-V 

and a demographic questionnaire (about their age, 

gender, education level, etc.). Other information 

related to patients’ diseases was obtained from their 

medical records. 

Data analysis 

Data was analyzed by computerized statistical 

program. Descriptive analysis was used to summarize 

the characteristics of the participants. 

Exploratory Factor Analysis (EFA) was used to 

examine construct validity of the CDS-V. To 

determine the appropriateness of factor analysis, the 

Kaiser–Meyer–Olkin (KMO) measure of sampling 

adequacy and Bartlett’s test of sphericity were used. 

For a reliable analysis, the KMO of 0.8 or 0.9, and a 

significant Bartlett’s test were desirable. Principal 

component analysis with orthogonal varimax 

rotation was employed to create factors. To be 

considered as statistically significant, the factor 

loadings should not be less than .50. The cutoff 

criterion of eigenvalue > 1.0 was used to select the 

number of factors [21]. 

Cronbach’s alpha coefficients were used to 

examine internal consistency of CDS-V. According 

to DeVellis [18], the Cronbach’s alpha more than 

0.7 is acceptable for the new instrument. Moreover, 

items of the instrument should sufficiently 

contribute to its reliability. The criterion for such 

contribution is the Corrected Item-Total Correlation 

coefficient (CITC). Nunnally [22] recommended 

that such coefficient should be higher than 0.3 to be 

accepted. Therefore, in the current study, the 

reliability coefficient of at least 0.7 and the CITC of 

at least 0.3 were considered to be acceptable. 

 

RESULTS 

The participants of this study consisted of 246 

lung cancer patients. As showed in the Table 1, the 

participant was aged at older adult (mean age = 

60.79 ± 6.59). The majority (72.80%) of the 

participants were male. Approximately one-third of 

them finished their college/bachelor (26.80%) and 

postgraduate studies (6.50%). Participants with high  
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Table 1  Characteristics of participants (n=246) 

 n % 

Age (years)   

≤ 55 44  17.90 

56 – 60 81  32.90 

61 – 65 69 28.10 

66 – 70 30  12.20 

≥ 71 22  8.90 

Mean (SD) 60.79 + 6.59 years  

Gender  

Female 67  27.20 

Male 179  72.80 

Education level  

Primary 40  16.30 

Secondary 39  15.90 

High school 85  34.50 

College/Bachelor 66  26.80 

Postgraduate 16 6.50 

Working condition   

Working 110  44.70 

Not working 136  55.30 

Months since diagnosis of lung cancer 

Mean (SD) 5.44 + 3.97 years 
 

Stage of disease (NSCLC*)   

I 21 8.50 

II 46  18.70 

III 93  37.80 

IV 86  35.00 

*NSCLC: Non-small cell lung cancer 

 
Table 2  Factor loading pattern for exploratory factor analysis (n =246) 

Descriptors 

Factor loadings 

Sense of  

anxiety 

Sense of 

discomfort 

Sense of  

effort 

Extraction 

communalities 

1. Inhale easily .14 .86 .20 .80 

2. Exhale easily .25 .84 .09 .78 

3. Breath slowly .24 .81 .21 .76 

4. Short of breath -.13 .21 .80 .70 

6. Panting .25 .22 .60 .47 

8. Shallow .40 .27 .51 .49 

10. Narrower .48 .10 .56 .55 

12. Stuck in the airway .36 -.01 .62 .52 

5. Accompanied by palpitations and sweating .59 .21 .28 .47 

7. Breathing difficulties that one does not know 

what to do 

.69 .19 .16 .54 

9. Breathing may stop .78 .12 .03 .62 

11. As if drowning .59 .21 .20 .43 

Variance explained 20.90% 20.12% 18.27%  

Total variance explained 59.29% 

 
school degree accounted for the biggest prevalence 

(34.50%). The mean duration from diagnosis with 

lung cancer was 5.44 months (SD = 3.97). Notably, 

most patients were at stage III (37.80%) and IV 

(35%). 

Content validity 

Content validity of the CDS was evaluated by  

five experts. The total CVI was 1.0. Experts agreed 

that items of CDS represented the symptom of 

dyspnea. 

Construct validity 

The Kaiser-Mayer-Olkin measurement of 

sampling adequacy was 0.88, and the Bartlett’s Test 

of Sphericity was significant, reflecting that the use  
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Table 3  Item description and reliability 

Items Mean ± SD 
CITC for 

scale 

CITC for 

subscale 

Sense of discomfort subscale (α = 0.86)     

1. Can you inhale easily? 2.19 ± 1.04 .59 .75 

2. Can you exhale easily? 2.14 ± 1.02 .59 .73 

3. Can you breathe slowly? 2.24 ± 1.03 .64 .72 

Sense of effort subscale (α = 0.73)    

4. Do you feel short of breath? 2.17 ± 0.96 .39 .45 

6. Do you feel as if you are panting? 1.87 ± 0.99 .51 .50 

8. Do you feel your breath is shallow? 2.09 ± 0.87 .59 .53 

10. Do you feel your airway has become narrower? 1.99 ± 0.78 .56 .53 

12. Do you feel as if something is stucking your airway? 1.89 ± 0.85 .47 .48 

Sense of anxiety subscale (α = 0.70)    

5. Do you feel breathing difficulty accompanied by palpitations and 

sweating? 

1.96 ± 0.912 .54 .47 

7. Do you feel such breathing difficulty that you don’t know what 

to do about it? 

1.74 ± 0.95 .52 .53 

9. Do you feel your breathing may stop? 1.71 ± 0.85 .47 .53 

11. Do you feel as if you are drowning? 1.98 ± 0.85 .50 .42 

*CITC: Corrected Item-Total Correlation 

 
of factor analysis was appropriate [21]. 

Exploratory Factor Analysis was conducted to 

examine the construct of the CDS-V. Three factors, 

which appeared to be similar to those reported by 

Tanaka, et al [14], were found. The first factor 

(Sense of Anxiety) accounted for 20.90% variance 

of dyspnea, with the loading score of items ranged 

from 0.59 to 0.78. The second factor (Sense of 

Discomfort) accounted for 20.12% variance of 

dyspnea, with the loading score of items ranged 

from 0.81 to 0.86. The last factor (Sense of Effort) 

accounted for 18.27% variance of dyspnea, with the 

loading score of items ranged from 0.51 to 0.80. 

Totally, three factors explained 59.29% variance of 

dyspnea (Table 2). 

Reliability 

The Cronbach’s alpha coefficient of the total 

scale was found to be 0.86. Such coefficients of SE 

subscale, SA subscale, and SD subscale were 0.86, 

0.70, and 0.73, respectively. CITC coefficients of 

item to total CDS-V scale ranged from 0.39 to 0.59. 

With regard to subscales, the association 

coefficients between item and its relevant subscale 

varied from 0.42 to 0.75 (Table 3). 

 

DISCUSSION 

The measurement of dyspnea is always 

challenging but highly useful. An accurate 

assessment of dyspnea would help clinicians making 

clear diagnosis about causes and impacts, and 

establishing appropriate management plans to 

control this symptom [23]. The standardized 

measurement of dyspnea would also facilitate 

qualified and reliable research studies focused on 

this symptom. Up to our knowledge, this is the first 

study validating a dyspnea instrument in 

Vietnamese lung cancer patients. It is believed that 

the availability of this standardized questionnaire 

would enable researchers and clinicians developing 

their works in this population. 

In EFA, pattern of factors found in this study 

was similar to the original study of Tanaka and 

colleagues [14]. Twelve items of CDS-V formed 

three subscales, namely sense of discomfort, sense 

of anxiety, and sense of effort. However, in the 

current study, some items appeared to have cross-

loadings between factors. In particular, although 

item 8 (shallower) and 10 (narrower) highly loaded 

to Sense of Effort subscale, they were also slightly 

closed to Sense of Anxiety subscale. In their 

validation studies, Henoch, Bergman [16] and 

Uronis, Shelby [15] also found some items having 

cross-loadings between factors. For example, 

Henoch, Bergman [16] examined CDS in a Swedish 

participant and found that the item 4 (painting) 

loaded very closely to the Sense of Anxiety rather 

than Sense of Effort factor. It is important to note 

that the CDS was originally constructed by 

interviewing cancer patients and medical experts. 

Since its items were empirically rather than 

theoretically derived, the loadings of CDS items 

appear to depend on the cultural or linguistic 

diversions among population being tested [16]. 

Hence, future research, especially qualitative study, 

is suggested to explore, compare and contrast the 

concept of dyspnea in different cultures. Such 

findings would provide valuable understanding to  
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further validation of dyspnea measurements. 

In this study, the consultation with content 

experts showed that items of CDS-V appropriately 

represent the concept of dyspnea in Vietnamese lung 

cancer population. More importantly, the factor 

loading scores of items to their relevant subscales 

found in this study akin to those in studies of 

Tanaka, Akechi [14] and Uronis, Shelby [15]. 

Particularly, results from all three studies found that 

items of CDS subscales had good factor loading 

scores, ranging from moderate (0.50s) to high 

(0.80s) levels. These findings suggest the cross-

cultural validity of this instrument among various 

populations. 

It was found that internal consistency 

coefficient of the CDS-V was acceptable (α = 0.86). 

Nevertheless, such coefficients of its subscales were 

mildly lower, which were 0.86 (SD), 0.73 (SE), and 

0.70 (SA). It should be noted that the CDS-V was 

firstly translated and validated in Vietnamese in this 

study. According to Nunnally [22], the internal 

consistency coefficient of a new instrument should 

not be less than 0.70. Therefore, the internal 

consistency coefficients of CDS-V, as well as its 

subscales, were considered to be acceptable. 

Interestingly, the similar magnitude of reliability 

was also found in previous CDS validation studies, 

which found the Cronbach’s alpha coefficients of 

this scale was 0.71 [15] and 0.86 [14]. Seemingly, 

the small number of items could be one of the causes 

that make the Cronbach’s alpha of CDS was only 

marginally acceptable [18]. 

The current study focused on construct validity, 

content validity, and internal consistency of the 

CDS-V. There are various aspects of a scale that 

need to be examined, such as predictive, 

discriminant validity or test-retest reliability. It is 

very important to look at these psychometric 

properties of a new instrument. Therefore, the 

subsequent studies are recommended to explore 

these issues in the future. 

 

CONCLUSIONS 

The Vietnamese version of the Cancer Dyspnea 

Scale is a reliable and valid scale to measure 

dyspnea in lung cancer population. The instrument 

captures multi-aspects of dyspnea. Thus, it may 

provide systematic and comprehensive 

understanding about patients’ experience of this 

symptom. Researchers and clinicians are 

recommended to employ this scale in their practices. 
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