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ABSTRACT

Background: The Distress Thermometer accompanied with Problems List is a commonly used screening tool for 
psychosocial distress. However, it’s cut-off score, performance and risk factors for psychosocial distress varies among 
studies. This is the first study conducted in Nepal to investigate the Distress Thermometer’s screening properties, its 
optimal cut-off score and evaluating the prevalence of psychosocial distress and its risk factors.

Methods: This cross-sectional study enrolled 162 heterogeneous cancer patients. The English form of the Distress 
Thermometer was translated to Nepali using a forward and backward translation method. Questionnaires including 
socio-demographic, clinical characteristics, the Hospital Anxiety and Depression Scale and Distress Thermometer 
accompanied with Problems List were filled. Receiver Operating Characteristic analysis of distress thermometer 
scores was evaluated against Hospital Anxiety and Depression Scale-Total (≥15). An Area Under the Curve, sensitivity, 
specificity, positive predictive value and negative predictive value were calculated at each Distress Thermometer cut-
off score. 

Results: Receiver Operating Characteristic analysis showed an excellent discriminating performance (Area 
Under the Curve =87.4%). A cut-off score of 4 on Distress Thermometer was established and it yielded sensitivity 
(88.9%), specificity (71.1%), positive predictive value (75.4%) and negative predictive value (86.5%) respectively. 
Furthermore, 55.6% of participants were distressed and emotional problems (odd ratio = 28.00), practical problems 
(odd ratio = 12.152) and physical problems (odd ratio = 2.397) were found to be significant risk factors for PD.

Conclusions: PD is a global burden in cancer patients. The DT with a cut-off score of 4 accompanied with PL is 
valid instrument for screening PD in Nepali cancer patients. PL identified the problems that causes of PD.
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INTRODUCTION

Psychosocial distress (PD) is global issue in cancer 
patients. The National Comprehensive Cancer Network 
(NCCN) guidelines recommends that each cancer patients 
must be screened for PD and manage accordingly.1 

Single item NCCN Distress Thermometer (DT) is 
valid screening tool for PD in many countries and 

recommended cut-off score is 4.2,3 However, DT’s 
discriminative accuracy (0.47-0.91), sensitivity (0.42-
1.00), specificity (0.36-0.98) differs from poor to 
excellent and the optimal cut-off score varies from 3-7 
among studies and methodology.2,3 

The DT has been translated into various languages 
and in Nepal the performance of DT is understudied. 
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Examining the screening properties of DT among Nepali 
cancer patients remains is very vital. Thus, this study 
was conducted to: (1) investigate the DT’s screening 
properties and to identify its optimal cut-off among 
Nepali cancer patients; and (2) evaluate the prevalance 
of PD and its risk factors.

METHODS 

This was questionnaire based cross-sectional study. It 
was conducted from December 2020 to March 2021 in 
both in and out-patients and day care department of 
Nepal cancer hospital and research center (NCHRC), 
Harisiddhi, Lalitpur, Nepal. NCHRC is the private cancer 
hospital of Nepal catering patients from all over Nepal. 
The first psycho-oncology clinic of Nepal was established 
here by one of the co-authors.

The inclusion criteria included: age >18 years, literate 
the cohorts who can read and write) with normal 
cognitive functions (the cohorts who did not have any 
medical records of mental health issues), histologically 
diagnosed with cancer and willing to participate. 
Informed consent was obtained from the eligible 
participants and were requested to complete the set 
of questionnaires including socio-demographic and 
clinical information by themselves or with the help of 
a research assistant, the DT included the problem list 
(PL) and Hospital Anxiety and Depression Scale (HADS). 
Patients with a history of diagnosed psychiatric illness 
were excluded from this study. This study was approved 
by the intuitional review Board of NCHRC (Reference 
numbers: 003/2077). 

All socio-demographic information (age, gender, marital 
status, education level, occupation and diagnosis) 
were gathered by the questionnaires. However, clinical 
information (cancer type, date of diagnosis, staging 
and treatment status) were collected from the medical 
records.

The Hospital Anxiety and Depression Scale (HADS) is 
widely used for defining the presence of cancer-specific 
mood disorders. HADS is a 14 items self-rated screening 
tool, it includes anxiety (HADS-A) and depression 
(HADS-D) subscales and each subscale contains 7 items. 
Clinically the summed two subscales of anxiety and 
depression is called HADS-Total. Risal et al., stated 
that scores ≥ 11 on each subscale of HADS indicated 
caseness in Nepal.4 However, HADS was used as standard 
criterion in 95% of the DT validating studies and most 
DT validation studies used a cut-off score HADS-T ≥ 
15.2 Hence, in this study we are using validated version 

(translated in Nepali) of HADS with HADS-T ≥ 15.

In 1998, Roth et al., developed Distress thermometer 
(DT) as a screening short tool for PD.5 DT is a single 
item, self-reported, thermometer shaped visual 
analogue scale consisting of 11 points ranging from 0 
(no distress) to 10 (extreme distress) that measures 
PD over the past 7 days. Patients were requested to 
circle a number that describes their most appropriate 
level of distress. The problem list (PL) recommended 
by National Comprehensive Cancer Network (NCCN) is 
used to identify the nature of the possible problems 
that cause PD. It contains a list of 36 possible problems 
that are categorized in 5 domains (practical, family, 
emotional, physical problems, and spiritual or religious 
concerns).1 

The DT has been translated from the original English 
language to various languages.3,6 In this study, Nepalese 
psychiatrist translated the DT and PL from English to 
Nepali language (forward translated) and was then again 
translated from Nepali to English (backward translated) 
by an independent translator who is an oncologist in 
English medium setting. The guidelines for socio-cultural 
translation of mental health questionnaires were used 
while doing the translation.7 After translation, the 
authors of this study assessed the Nepali version of the 
DT and PL to determine its equivalence to the English 
version. Finally, after discussion authors finalized the 
non-stigmatizing words for Nepali translation of DT and 
PL.

The sample size was calculated using the Cochran’s 
formula [(N0) = Z2 × p (1-p)/d2]. Further, it was adjusted 
by using sample size for finite population [N0 × N/N0 + 
N – 1]. As per hospital record, 2020, In 2 months around 
400 patients (N) had visited in Nepal Cancer Hospital 
& Research Center (NCHRC), Harisiddhi, Lalitpur, 
Nepal. Previous study from Nepal showed the 81.7% of 
cancer patients suffered from PD.8 Then, considering 
the 5% precision/ absolute allowable error at 95% the 
confidence interval. The finite population for this study 
was 147 and considering non-response rate of 10%, the 
final study population was 162.

Socio-demographic, clinical, and PL items were 
summarized by descriptive analysis by calculating 
frequency and percentages for categorical variables. 
Odd ratios was calculated at 95% CI to evaluate the 
risk factors. If OR=1 falls outside the range of 95% CI, it 
was considered as significant risk factor.9 Analysis were 
done using the statistical package for social science 
(SPSS) version 20.0. We calculated receiver operating 
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characteristic (ROC) analysis and the area under (AUC) 
the ROC curve to identify and compare the screening 
performance of the DT against the HADS-T (≥15). The AUC 
was used to measure the overall discriminative accuracy 
of DT and the value of 0.5-0.7, 0.7-0.9, and≥ 0.9-1.0 
reflected low, moderate, and excellent discriminative 
accuracy respectively. Furthermore, the performance 
properties i.e., AUC, sensitivity (SE), specificity (SP), 
positive predictive value (PPV), and negative predictive 
value (NPV) were evaluated at each DT cut-off score 
against the HADS-Total.

RESULTS

A total of 162 patients were included in this study. 
Among them 51.2% were below 50 years, 58.6% were 
male, 92.0% were married, 38.9% attended junior 
high school or below in education and 64.8% were 
unemployed. Additionally, 90.7% were aware of their 
diagnosis, 54.3% were diagnosed less than 6 months 
prior, 49.4% had stage IV cancer and 66.7% received 
combined treatment. Finally, among heterogeneous 
cancer; 29.6% had digestive cancer, followed by 16.7% 
with breast cancer and so on. (Table 1) 

DT showed an excellent discriminating accuracy (AUC 
= 87.4%; 95% CI, 81.8%-93.0%) between cases and non-
case against HADS-T ≥ 15. A cut-off score of 4 on DT 
indicated 88.90% of true cases (SE) and 71.10% of non-
cases of distress (SP) with PPV and NPV of 75.47% and 
86.50% respectively. (Fig 1 and Table 4)

At DT (≥4), 55.6% (90) of participants were found to be 
distressed. Patients with age ≥ 50, female, married, 
lower education level, unaware of their diagnosis 
were among the people who mostly suffered from PD. 
Similarly, patients with >6 months of illness, receiving 
combined treatment, advanced stage and people 
suffering from gynecological cancer were perceived to 
be in higher distress. Moreover, among the problem list 
domain patients with emotional problems had higher 
distress.(Table 1, Table 2, Table 3)

Emotional problem (OR=28.00, 95% CI; 10.696-73.298), 
practical problem (OR=12.152 95% CI; 3.997-36.944) 
and physical problem (OR= 2.397, 95% CI; 1.270-4.526) 
increase risk of PD among cancer patients. (Table 3)

DISCUSSION

In our study, DT demonstrated excellent discriminating 
accuracy (AUC = 87.4% ) against HADS-T (≥15). This 
finding is consistent with earlier studies from different 

parts of the globe, where AUC ranged from 47% to 
91%.2,3,6,10–15 Our findings suggested that Nepali version of 
DT is an easy and acceptable tool and it can be a simple 
communicating tool among patients and healthcare 
providers for screening unrecognized and untreated PD.

A cut-off point is commonly set to separate respondents 
into two groups namely, positive and negative 
respondents. Positively screened population need 
further confirmatory test which is determined by the 
appropriate cut-off score of the screening tool. Hence, 
cut-off point is very crucial. This study yielded an optimal 
cut-off score of 4 against the HADS-T (≥15). This finding 
is exactly in line with the cut-off score recommended 
by the NCCN guidelines and other existing international 
literatures from different demographics, clinical and 
cultural backgrounds i.e., Asian, Eastern and Western 
studies.1,3,6 Collectively, this result provides robust 
evidence in favor of generalization of DT cut-off score 
of ³4 across the Nepali cancer populations.

Among the existing studies, DT’s SE ranged from poor 
to excellent (0.42-1.00).2,16 In our study, a DT cut-off 
score of 4 correctly detected 88.9% of distress cases 
(SE). Which is higher than the study done in America 
(68%)10 Saudi Arabia (70%)17 Netherland (73%)18 and 
China (73%)19 and comparable with majority of previous 
studies conducted in other different countries and 
populations.3,6,12 Regarding SP, it ranged from 36%-98%.2,3 
A cut-off score of 4 correctly detected 71.1% of non-
distress cases in our study. This is comparable to Taiwan 
(73%), China (72%) and is also similar to the results from 
a meta-analysis done in Asian cancer patients (73%).6,20,21 
Thus, Higher SE and SP of DT can effectively identify a 
large number of patients with or without PD. Moreover, 
it also avoids large number of false positive cases being 
diagnosed. 

In this study, cut-off score of 4 also showed PPV and NPV 
of 75.47% and 86.50% respectively. These PPV and NPV 
were comparable to most of available studies.12,15,19,22 
Among the distressed patients, 24.5% could be false 
positives and that of non-distressed, 13.5% could be false 
negatives which were notable findings as they prevented 
both over-misdiagnosis and under-diagnosis. This may 
help to reduce the unwanted patients investigations, 
overtreatment, and financial burden on the patients. 
Conclusively, considering all the above findings, our 
study further validated the existing evidence regarding 
the performance of DT. Furthermore, Nepali version of 
DT with cut-off score 4 is an efficacious and quick initial 
screener for PD that is patient-friendly and can be easily 
applied in clinical settings.
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Table 1. Psychosocial distress according to socio-demographic characteristics.

Demographic characteristics
No. of patients (%) 
n=162

DT ≥4 (%)
n=90

DT <4 (%)
n=72

Age 

 ≥50 83(51.2) 48(57.8) 35(42.2)

 >50 79(48.8) 42(53.2) 37(46.8)

Gender

 Male 95(58.6) 47(49.5) 48(50.5)

 Female 67(41.4) 43(64.2) 24(35.8)

Marital status

 Married 149(92.0) 81(54.4) 68(45.6)

 Single 13(8.0) 4(30.8) 9(69.2)

Education level

 Junior high school or below 63(38.9) 40(63.5) 50(50.5)

 More than senior high school 99(61.1) 23(36.5) 49(49.5)

Occupation

 Yes 57(35.2) 31(54.4) 26(45.6)

 No 105(64.8) 59(56.2) 46(43.8)

Diagnosis 

 Known 147(90.7) 80(54.4) 67(45.6)

 Unknown 15(9.3) 10(66.7) 5(33.3)

Single (unmarried + widow)

Table 2. Psychosocial distress according to clinical characteristics.

Clinical characteristics
No. of patients (%) 
n=162

DT ≥4 (%)
n=90

DT <4 (%)
n=72

Type of cancer

 Lung 22(13.6) 11(50.0) 11(50.0)

 Digestive 48(29.6) 22(45.8) 26(54.2)

 Breast 27(16.7) 13(48.1) 14(51.9)

 Gynecological 25(15.4) 19(76.0) 6(24.0)

 Head and neck 16(9.9) 12(75.0) 4(25.0)

 Hematological 14(8.6) 6(42.9) 8(57.1)

 Others 10(6.2) 6(60.0) 4(40.0)

Duration of illness

 <6months 88(54.3) 44(50.0) 44(50.0)

 >6months 74(45.7) 46(62.2) 28(37.8)

Cancer staging

 0-III 82(50.6) 45(54.9) 37(45.1)

 IV 80(49.4) 45(56.3) 35(43.8)

Treatment status 

 Combined treatment 108(66.7) 61(56.5) 47(43.5)

 Single treatment 54(33.3) 29(53.7) 25(46.3)
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Others (Genitourinary cancer + bone and soft tissue sarcoma), Combined treatments (Chemotherapy + Surgery + 
Radiotherapy + Targeted treatment)

Table 3. Psychosocial distress according to problem list and its relationship with DT.

Problem lists domains 
No. of patients (%) 
n=162

DT ≥4 (%)
n=90

DT <4 (%)
n=72

OR(95%CI)

Physical problems 89(54.9) 58(65.2) 31(34.8)
2.397(1.270-
4.526)

Family problems 12(7.4) 8(66.7) 4(33.3)
1.659(0.479-
5.746)

Emotional problems 108(66.7) 84 (77.8) 24(22.2)
28.00(10.696-
73.298)

Practical problems 132(81.5) 86(65.2) 46(34.8)
12.152(3.997-
36.944)

OR = odd ratio, DT = Distress Thermometer

Table 4. Sensitivity, specificity, positive predictive value, and negative predictive value of each DT cutoff 
score against HADS-T scale for 162 heterogeneous patients with cancer.

Against HADS-T Sensitivity Specificity PPV NPV

0 100.00 0.00% 50.00% 0.00%

1 97.20 24.40% 56.25% 89.71%

2 95.80% 37.80% 60.63% 90.00%

3 93.10% 50.00% 65.06% 87.87%

4* 88.90% 71.10% 75.47% 86.50%

5 81.90% 83.30% 83.06% 82.15%

6 63.90% 90.00% 86.47% 71.37%

7 47.20% 94.40% 89.39% 64.13%

8 27.80% 98.90% 96.19% 57.80%

9 19.40% 100.00% 100.00% 55.37%

10 11.10% 100.00% 100.00% 52.94%

Bold* values signifies the Distress Thermometer optimal cut-off score. 

HADS-T: Hospital Anxiety and Depression Scale-Total; PPV: Positive predictive value; NPV: Negative predictive 
value.

Globally, the reported prevalence of PD in cancer patients ranges from 22.1% to 89.1%.8,17,22–24 In our study 55.6% 
of participants were suffering from PD. The plausible cause may be because of disease itself and its treatment 
related complication i.e., pain, hair loss, lymphedema, infertility, skin changes, dry mucous membranes, weight 
loss, shortness of breath, sexual problem, fatigue, fear, sadness, nervousness and loss of interest in usual activity 
and so on.12,17 The percentage of patients suffering from PD being in the higher side when compared to the findings 
from other parts of the world may be due to financial burden as well as concept of cancer among general population. 
In Nepal the cost of burden for cancer treatment has to be borne by the patient or their family members. Which 
might be the plausible cause for higher PD. Besides suffering from physical and mental problems, PD is significantly 
associated with suicidal ideation.25 Routine screening of PD with timely referral for psychosocial supports is an 
effective measure in lowering the severity and its burden in cancer patients.26 Hence, PD is a global issue from which 
even Nepali cancer patient are not isolated. Therefore, every cancer patient should be screened for PD and timely 
referred for psychosocial support to ensure its prevention and management.
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AUC=87.4%

Figure 1. Receiver operating characteristic (ROC) 
curve of Distress Thermometer (DT) score against the 
Hospital Anxiety and Depression Scales Total (HADS-T) 
cut-off score.

Concerning the problems list domain of our patients, 
the emotional, physical and practical problems were 
significant risk factors for PD. These findings were 
consistent with the prior studies done in different 
countries, using different methodology, on various 
cancer types and treatments.12,13,17,18,22,27 Thus, these 
findings clearly states that these problem is most likely 
due to cancer itself rather than variables like ethnicity, 
geography or different methodology used and so these 
risk groups patients need to be recognized, monitored, 
documented and treated promptly by health worker for 
betterment of cancer care. 

Though this study being the first of its kind in Nepal, 
it also carries some limitations. Firstly, this is a single 
center cross-sectional study with small population, 
though the center caters patients from all over Nepal. 
Secondly, we only selected the HADS criteria for DT 
validation. Finally, majority of study population were 
married, aware of their diagnosis, and had digestive 
system cancer. These limitations created difficulty in 
generalizing the study for the entire cancer patients. 
Hence, to generalize our result it requires further 
multicenter or cross cultural studies.

CONCLUSIONS

PD is found out to be highly prevalent among Nepalese 

cancer patient as much as it is globally. DT with a cut-off 
score of ≥4 is an efficacious and quick initial screener 
for PD in cancer patients. Hence, PD screening and 
its management should be an integral part of cancer 
management to lower the psychological burden among 
cancer patients.
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