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Abstract: The Supportive and Palliative Indicators Tool (SPICT) was developed for timely 

identifying patients who may benefit from supportive and palliative care for a better treatment 

review, care plan discussion, and end-of-life care. Although the SPICT has been validated in 

different languages and patients living in different settings, it has not been validated in patients 

receiving home-based medical care (HBMC), or in the context of using traditional Chinese 

characters. The present study aimed to validate the Taiwan version of SPICT (SPICT-TW) and to 

measure its ability to predict six-month mortality in patients who received HBMC in Taiwan. Seven 

HBMC agents (five clinics and two hospitals) participated in this validation study. We recruited 129 

patients aged ≥50 years who had been consistently receiving HBMC for > two months. The results 

revealed that the SPICT-TW demonstrated similar reliability and validity compared to other 

language versions of SPICT. It may be an appropriate tool for healthcare professionals to timely 

detect the needs of palliative care in older people who received home healthcare. Furthermore, we 

found that a combination of four general indicators and one clinical indicator in SPCIT-TW has the 

best prediction ability at predicting six-month mortality in these HMBC recipients. This multicenter 

study validated the SPICT-TW among HBMC recipients in Taiwan. SPICT-TW demonstrated high 

reliability and validity and may be a practical tool for identifying older people at risk of dying within 

six months who would benefit from palliative care. 
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1. Introduction 

Identifying patients who need palliative care and providing timely palliative care to them has 

shown benefits to these patients and their families. The Supportive and Palliative Indicators Tool 

(SPICT) was developed by Boyd et.al in Scotland in 2010 for early identifying patients may be benefit 

from supportive and palliative care for a better treatment review, care plan discussion and end-of-

life care. The SPICT comprises three parts, including measures to find out indicators for poor or 

deteriorating health, clinical indicators of life-limiting conditions and review current care and care 

planning [1]. The SPICT has been translated to different languages [2–6], and adapted in patients in 

different settings including acute wards in hospitals [7–11], primary care [12–14] and care homes [15]. 

Many patients with chronic conditions and limited functions are cared at home. These patients 

are often living with multiple chronic conditions, having complex needs and having higher risk of 

deterioration as well [16–18]. Some of these patients receive home-based medical care (HBMC), 

including physician visits, skilled nursing care, and living care provided by medical care team from 

hospitals or healthcare agencies in the community [19,20]. In Taiwan, the HBMC services are 

reimbursed by the Integrated Home-Based Medical Care Program of the National Health Insurance 

[21]. The program provides different levels of HBMC services for patients with different levels of 

needs. Because of HBMC patients are often having multiple comorbidities and frail, and they also 

have a high risk of deterioration [22]. Therefore, timely identification of their palliative care needs 

and review the treatments, medications and care plans for these patients is warranted. 

Although the SPICT has been validated in different languages and patients living in different 

settings, it has not been validated in patients receiving HBMC or in the context using traditional 

Chinese characters. Therefore, we aimed to validate the Taiwan version of the Supportive and 

Palliative Care Indicators Tool (SPICT-TW) and to measure its ability to predict 6-month mortality in 

patients received HBMC in Taiwan. 

2. Materials and Methods 

2.1. Study Design and Procedure 

This study is a part of the HOme-based Longitudinal Investigation of the multidiSciplinary 

Team Integrated Care (HOLISTIC) [23]. It comprised two steps, including the adaptation of the 

SPICT-TW and the examination of validity and reliability of the SPICT-TW among HBMC recipients. 

The study protocol was approved by the Research Ethics Committee of National Health Research 

Institutes in Taiwan (EC1080203, EC1080203-R1). 

2.2. Adaptation of the SPICT-TW 

Based on the recommendations of World Health Organization (WHO) [24], we conducted the 

forward and backward translation of the original SPICT, including the seven general health 

indicators, a total of 23 clinical indicators for ten specific life-limiting illnesses, and five items for the 

guideline of palliative care approach to the patients. Following that, we piloted it among HBMC 

recipients via face-to-face interviews for the feasibility testing and then the expert panel compared 

the back-translated English version with the original version and made suggestions based on the 

results drawn from feasibility testing in addition to and modifications to the final version 

2.3. The Validity and Reliability of the SPICT-TW 

We explored the association between SPICT-TW scores and the six-month mortality after the 

date of study participation and evaluated the criterion-related validity, and intra-rater and inter-rater 

reliability (refer to statistical analysis section for detail) [25]. Therefore, HBMC recipients in this study 
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were evaluated with the SPICT-TW twice by healthcare professionals providing HBMC, such as 

physicians, nurses or social workers. The two assessments for each patient should be conducted by 

the same healthcare professional and the interval was less than one month. In order to examine the 

inter-rater reliability of the SPICT-TW, some patients were assessed by both the physician and 

another healthcare professional (e.g., nurse, or social workers) simultaneously at the two timepoints. 

2.4. Other Measurements 

Besides demographic characteristics, we additionally collected data about previous hospital 

utilisation, five-item WHO Well-Being Index (WHO-5), and Clinical Frailty Scale (CFS) at baseline. 

The WHO-5 was assessed by five statements, which respondents rated according to the scale from 

“at no time” (0) to “all of the time” (5) in relation to the past two weeks [26]. The total raw score 

ranged from 0 to 25. The score of 13 was used as the cut-point that the scores lower or higher than 

the cut-point represented the good and bad wellbeing respectively. 

The CFS, a judgement-based frailty tool, generates a frailty score ranging from 1 (very fit) to 9 

(terminally ill) by specific domains including comorbidity, function, and cognition [27]. Participants 

were assessed with the CFS and categorized into four groups, including “without frailty/ mild frailty” 

(the score ≤ 5), moderate frailty (the score of 6), severe frailty (the score of 7) and “very severe to 

terminal ill” (the score of 8-9). 

2.5. Participants 

Seven from 18 HBMC agents in the HOLISTIC study (five clinics and two hospitals) participated 

in this validation study. We recruited patients aged ≥50 years who had been consistently receiving 

HBMC for more than two months, including two stages of services, provided by aforementioned 

seven HBMC agents. In Taiwan, the HBMC is mainly provided by physician visits for patients who 

have limited activities of daily living (Barthel index score less than 60) or who are difficult to visit 

healthcare agents due to disease conditions. The HBMC-Plus comprise physicians, nurse, respiratory 

therapist and pharmacist visits to patients whose disability is more severe than those in HBMC, 

having definite medical or nursing care needs such as “change tracheostomy set”, “urinal indwelling 

catheterization”, “insertion of nasogastric tube”, “bladder irrigation”, “wound treatment”, 

“intravenous drip”, and “colostomy irrigation” that assessed by both physicians and nurses and 

chronic conditions requiring long-term nursing care or continual post-discharge healthcare needs 

[19]. 

2.6. Statistical Analysis 

Data were imported into Excel and managed and analyzed in SAS. We used the Kuder-

Richardson 20 (KR-20), intraclass correlation coefficient (ICC) and Cohen's kappa as indicators for 

internal consistency reliability, intra-rater reliability and inter-rater reliability respectively. The value 

of KR 20 was 0.7 or higher indicated an acceptable value of reliability. The value of ICC ≥ 0.7 was 

considered acceptable and while the value ≥ 0.90 was considered excellent[28]. The value of kappa ≥ 

0.6 was considered acceptable and while the value ≥ 0.80 was considered excellent [29]. 

On the other hand, we conducted the receiver operating characteristic (ROC) analysis for the 

predictive validity. The sensitivities and specificities at different numbers of indicators were 

individually presented. Both the area under the ROC curve (AUC) and Youden Index were used for 

determining the distinguishing ability of the scale and considering the optimal number of indicators 

for the cut-off point, whereas χ2 test was used for the power of discrimination. We followed the 

suggestions by Hosmer and Lemeshow that 0.7 ≤ AUC< 0.8 indicated the acceptable discrimination 

and AUC ≥ 0.8 indicated the excellent discrimination [30]. 

To examine the predictive power of optimal number of general health and clinical indicators in 

SPICT-TW on the follow-up six-month mortality, a multivariate logistic regression model was used 

after controlling the age, comorbidity, HBMC types, past-30 days hospitalization, WHO-5 wellbeing 
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index, and CFS. Our findings and the suggested cut-off points were examined to compare the 

different predictive powers in SPICT-TW on the follow-up six-month mortality [7]. 

3. Results 

This section may be divided by subheadings. It should provide a concise and precise description 

of the experimental results, their interpretation, as well as the experimental conclusions that can be 

drawn. 

3.1. Background Information of Patients and Evaluators 

In total, 129 HBMC recipients were assessed by 35 healthcare professionals (evaluators) with 

SPICT-TW. We excluded one patient because his two assessments were conducted by different 

persons. The characteristics of patients are shown in Table 1. The average age was 82.4 years old 

(SD=12) and two-third of them had five or more comorbidities. Compared with the HBMC-Plus 

recipients, HBMC recipients had better wellbeing (p < .001) and less frailty (p < .001). Furthermore, 

the mainly common diseases were different between the HBMC patients and HBMC-Plus patients. 

Compared with the HBMC patients, the HBMC-Plus patients had higher percentage rates of pressure 

injury (46% vs 13%) and Parkinson’s disease (26% vs 12%). Hypertension was the most common 

disease in both HBMC and HBMC-Plus patients. 

These 35 evaluators comprise 11 physicians (31.4%), 19 nurses (54.3%) and 5 other healthcare 

professionals (e.g., social workers or case managers) (14.3%) (Table 2). Sixty % of them worked at 

hospitals and their median of work experience was 15 years (IQR: 4.6-24.5). 

Table 1. Background information of study population. 

 

Total, N=129 

HBMC Type  

 
HBMC,  

n=60 
HBMC-Plus, n=69 P-value 

Age, mean (SD) 82.4 (12.0) 81.7 (11.9) 83.0 (12.2) .516 

Sex (Female), n (%) 69 (53.5) 33 (55.0) 36 (52.2) .748 

Comorbidity, n (%)    .259 

<5 43 (33.3) 22 (36.7) 21 (30.4)  

5-6 49 (38.0) 25 (41.7) 24 (34.8)  

≥ 7 37 (28.7) 13 (21.7) 24 (34.8)  

Hospitalization in past 30 days, n (%) 13 (10.0) 3 (5.0) 10 (14.5) .086 

WHO-5, n (%)    <.001 

Good 64 (49.6) 40 (66.7) 24 (34.8)  

Poor 65 (50.4) 20 (33.3) 45 (65.2)  

Clinical Frailty Scale, n (%)    <.001 

≤ 5 22 (17.1) 17 (28.3) 5 (7.3)  

6 34 (26.4) 26 (43.3) 8 (11.6)  

7 48 (37.2) 13 (21.7) 35 (50.7)  

8-9 25 (19.4) 4 (6.7) 21 (30.4)  

Six-month mortality, n (%) 15 (12.3) 5 (8.3) 10 (14.5) .276 

HBMC = home-based medical care, WHO-5 = World Health Organization- Five Well-Being Index. 

Table 2. Background information of evaluators. 

 Total (N=35) 

Age, mean (SD) a 40.6 (10.0) 

Years of work experience, median (IQR)b 15 (4.6-24.5) 

Professional of evaluator, n (%)   

Physician  11 (31.4) 

Nurse   19 (54.3) 
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Others   5 (14.3) 

Type of affiliation, n (%)   

Hospital  21 (60.0) 

Clinic  14 (40.0) 

IQR=interquartile range. a missing (n=4), b missing (n=3). 

3.2. The Reliability and Validity of the SPICT-TW 

Table 3 shows results of internal consistency reliability and intra-rater reliability. Overall KR-20 

of the SPICT-TW scale ranging from 0.77 to 0.86 by evaluators in different disciplines indicated an 

acceptable value of internal consistency reliability. The value of ICC was 0.92 (95% CI 0.89-0.95) 

indicated consistency between the two assessments. Moreover, the inter-rater reliability was 

examined and values of Cohen's kappa were higher than 0.6 in most of indicators (86.7%). 

The sensitivity, specificity, and AUC of the number of general health indicators and clinical 

indicators are shown in Table 4. The AUCs of general health indicators and clinical indicators were 

0.73 and 0.61 respectively between patients with and without six-month mortality, indicating an 

acceptable validity. It was significant among general health indicators and a cut-off value of 4 for the 

general health indicators had the highest Youden index value. However, we found AUCs of clinical 

indicators is nonsignificant. 

Using the optimal values for general health indicators and clinical indicators, we conducted the 

subgroup analysis of the ROC curve among HBMC patients and HBMC-Plus patients. The value of 

AUC among HBMC recipients was better than HBMC-Plus patients (0.78 vs 0.61) (Figure 1). 

Table 3. Internal consistency reliability and intra-rater reliability of SPICT-TW. 

 
SPICT-TW 

All indicators General health indicators Clinical indicators 

KR-20    

All (n=129) 0.84 0.67 0.80 

physician (n=53) 0.83 0.61 0.77 

Nurse (n=55) 0.86 0.66 0.82 

Others (n=21) 0.77 0.71 0.80 

ICC (95% CI) 0.92 (0.89-0.95) 0.91 (0.87-0.93) 0.87 (0.82-0.91) 

ICC=intraclass correlation coefficient, KR-20=Kuder-Richardson 20, SPICT-TW=Taiwan version of the 

Supportive and Palliative Care Indicators Tool. 
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Figure 1. Receiver-operating characteristic curve of SPICT (4+1) for six-month mortality among all 

patients, HBMC patients, and HBMC-Plus patients. HBMC= Home-based Medical Care, SPICT = 

supportive and palliative care indicators tool. 

Table 4. Receiver Operating Characteristic Analysis in the general and clinical indicators of the 

supportive and palliative care indicators tool for six-month mortality. 

 Number of 

indicators 
Sensitivity Specificity 

Youden 

Index 
AUC (95% CI) 

General indicators 1 0.93 0.07 0.003 0.73 (0.58-0.88) 
 2 0.93 0.18 0.108 P=0.002 
 3 0.87 0.36 0.227  

 4 0.80 0.56 0.361  

 5 0.53 0.83 0.358  

 6 0.20 0.97 0.165  

 7 0.07 0.99 0.058  

Clinical indicators 1 0.87 0.25 0.113 0.61 (0.46-0.76) 
 2 0.67 0.49 0.158 P=0.154 
 3 0.20 0.90 0.095  

 4 0.13 0.98 0.115  

(a) All (b) HBMC 

(c) HBMC-Plus 
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 5 0.13 0.99 0.124  

 6 0.07 1.00 0.067  

AUC = area under the curve, CI = confidence interval. 

3.3. Association between the SPICT-TW and Six-Month Mortality 

The results of univariate and multivariate logistic regressions for predicting the six-month 

mortality are shown in Table 5. We examined two models with different definition of SPICT-positive 

patients. In the model I, the SPICT-positive patients were identified with the aforementioned finding 

(a cut-off value of 4 for general health indicator and a cut-off value of 1 for clinical indicators) in the 

Taiwanese context. In the model II, the SPICT-positive patients were identified with a cut-off value 

of 2 for general health indicator and a cut-off value of 1 for clinical indicators based on the original 

identification approach of SPICT. 

Based on the Table 5, patients who were identified with a cut-off value of 4 for general health 

indicates and a cut-off value of 1 for clinical indicators in the SPICT-TW were at significantly higher 

risk of follow-up 6-month mortality (odds ratio (OR) = 8.30, p = 0.034). The other variables were not 

significant. It indicated that the SPICT-TW had the predictive power of acceptableness on the follow-

up six-month mortality and its optimal cut-off number of indicators is a combination of four general 

health indicators and one clinical indicator. 

Table 5. Multivariable logistic regression model for the six-month mortality. 

Variable Univariate model Full model I Full model II 

 OR 95% CI P OR 95% CI P OR 95% CI P 

SPICT (4+1)          

Negative [Ref]   [Ref]   N/A   

Positive 5.70 (1.53-21.3) 0.010 8.30 
(1.17-

58.82) 
0.034    

SPICT (2+1)          

Negative [Ref]   N/A   [Ref]   

Positive 3.12 
(0.67-

14.55) 
0.147    6.24 

(0.57-

68.29) 
0.134 

Age          

<75 [Ref]   [Ref]   [Ref]   

  75-84 1.92 (0.19-19.6) 0.583 1.16 
(0.08-

16.01) 
0.914 1.34 

(0.11-

17.18) 
0.822 

≧85 4.60 (0.56-37.7) 0.155 4.46 
(0.42-

47.28) 
0.215 5.11 

(0.50-

52.31) 
0.169 

Sex          

Male  [Ref]   [Ref]   [Ref]   

Female 0.99 (0.34-2.92) 0.990 0.34 (0.08-1.54) 0.162 0.31 
(0.07-

1.44) 
0.134 

Comorbidity          

<5 [Ref]   [Ref]   [Ref]   

  5-6 0.55 (0.14-2.09) 0.378 0.38 (0.07-2.08) 0.263 0.33 
(0.06-

1.70) 
0.184 

  ≧7 0.96 (0.27-3.46) 0.955 1.19 (0.21-6.74) 0.848 0.95 
(0.18-

5.17) 
0.954 

HBMC Type          

HBMC [Ref]   [Ref]   [Ref]   

HBMC-Plus 1.86 (0.60-5.80) 0.282 0.49 (0.09-2.57) 0.395 0.56 
(0.11-

2.87) 
0.491 

Hospitalization in past 30 

days 
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No [Ref]   [Ref]   [Ref]   

Yes 2.60 
(0.63-

10.78) 
0.188 2.14 

(0.31-

14.88) 
0.441 2.75 

(0.37-

20.49) 
0.323 

WHO-5 wellbeing index          

Good [Ref]   [Ref]   [Ref]   

Poor 4.60 (1.23-17.2) 0.023 3.09 
(0.50-

19.13) 
0.226 3.24 

(0.56-

18.62) 
0.188 

Clinical Frailty Scale          

  1-5 [Ref]   [Ref]   [Ref]   

  6 2.03 
(0.20-

20.89) 
0.551 0.63 

(0.04-

11.07) 
0.754 0.82 

(0.05-

13.44) 
0.888 

7 0.91 
(0.08-

10.64) 
0.942 0.09 (0.01-2.85) 0.170 0.12 

(0.01-

3.74) 
0.229 

8-9 11.8 
(1.35-

103.04) 
0.026 2.14 

(0.09-

49.52) 
0.636 2.70 

(0.12-

60.56) 
0.531 

Ref = reference group, HBMC = home-based medical care, SPICT = supportive and palliative care 

indicators tool. 

4. Discussion 

This is the first validation study of SPICT tool in the Taiwanese context using traditional Chinese 

characters and in the HBMC settings. The SPICT-TW demonstrated similar reliability and validity 

compared to other language versions of SPICT. It may be an appropriate tool for healthcare 

professionals to timely detect the needs of palliative care in the older people who received home 

healthcare. Furthermore, we found that a combination of four general indicators and a clinical 

indicator in SPCIT-TW have the best prediction ability at predicting 6-month mortality in these 

HMBC recipients. 

Based on the findings of reliability, the internal consistency reliability of SPICT-TW was assessed 

by the KR-20 and found the acceptable results that was consistent with the previous study in Europe 

[2]. We additionally found that it was not affected by different disciplines of healthcare professionals 

(e.g., physicians, nurses, and social workers) in any time. Both the intra-rater reliability and inter-

rater reliability were examined and found with the good level, indicating that the assessment via the 

SPICT-TW was consistent and reliable. 

Studies demonstrated that SPICT has good value of identifying older patients at high risk of 

health degradation and mortality, although the tool was not developed for prognostic purpose 

[8,10,31]. In this study, comparing to previous hospitalisation, WHO-5, CFS, or numbers of 

comorbidities, SPICT-TW positive was the only one significant scale associated with six-month 

mortality in the multivariable analysis. However, we found that a cut-off point of four general health 

indicators plus one clinical indicator in SPICT-TW had better association with six-month mortality in 

Taiwanses cohort. De Bock et al. conducted a retrospective cohort study in Belgium and found that, 

among inpatients of acute geriatric ward at a university hospital, a cut-off value of two general 

indicators and a clinical indicator in SPICT successfully predicted one-year mortality with a 

sensitivity of 0.841, and AUCs of the general indicators (0.76) and the clinical indicators of SPICT 

(0.75) did not significantly differ [8]. In contrast, among HBMC patients in our study, in which the 

conditions are chronic and may be less unstable so that we need more general indicators of SPICT-

TW to increase the value of survival prediction. Furthermore, regarding the association with six-

month mortality, the AUCs of the general indicators (0.73) in our study was higher than clinical 

indicators (0.61). 

HBMC-Plus patients were significantly frail and having poor well-being than HBMC patients, 

and the SPICT-TW 4+1 was found to have better prediction of 6-month mortality in HBMC than 

HBMC-Plus patients. There might have complex mechanisms for this association, including the type 

of comorbidity, the severity of comorbidity and the functional status of these patients, the frequency 

of condition fluctuations, and etc. It may also reveal that HBMC and HBMC-Plus are different patient 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 September 2024                   doi:10.20944/preprints202409.2150.v1

https://doi.org/10.20944/preprints202409.2150.v1


 9 

 

groups, indicating that while considering the follow-up six-month mortality, we should consider 

different combinations of general indicators and clinical indicators. Moreover, for early identification 

of palliative care needs, further evaluation of HBMC and HBMC-Plus patients who living with 

different comorbidity or multimorbidity, and their psychosocial and spiritual well-being should be 

considered by comprehensive assessments. 

The strength of our study resides in its enrollment from a national cohort, employing stratified 

sampling across Taiwan, and enhances the generalizability of its findings. The involvement of diverse 

healthcare professionals, including physicians, nurses, and social workers, ensures that the SPICT-

TW's reliability and applicability were tested across different disciplines. Additionally, the study in 

HBMC settings provides practical insights, particularly for elderly patients with multiple chronic 

conditions. However, there are still several limitations. Firstly, the study focused on six-month 

mortality, which may not capture long-term outcomes and the full impact of palliative care 

interventions initiated based on SPICT-TW assessments. Secondly, severity of diseases or clinical 

conditions related to mortality were not evaluated which might be underestimated the patients' 

needs of palliative care. Thirdly, although efforts were made to ensure consistency, the subjective 

nature of some assessments could introduce bias, particularly in the inter-rater reliability evaluations. 

Finally, while the study assessed mental well-being using the WHO-5 Well-Being Index, it did not 

evaluate patients' spiritual well-being, which can be a significant component of palliative care. 

5. Conclusions 

This multicenter study validated the SPICT-TW for among HBMC recipients in Taiwan. SPICT-

TW demonstrated high reliability and validity, and may be a practical tool identifying older people 

at risk of dying within six months who would be benefit from palliative care. Future research should 

explore the effectiveness of SPICT in initiating timely palliative care and its practical value for the 

patients’ quality of life, symptoms improvement, and caregiver burden. 
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