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particularly supportive and/or palliative care for cancer 
(Best et al., 2015; Phelps et al., 2012). Studies on spiritual-
ity were mainly performed using narrative methods (Yon-
ker et al., 2012). Then spiritual studies that focus on people 
with advanced cancer and those in end-of-life stages have 
employed quality of life (QoL) assessments (Ferrell et al., 
1995; Kyranou & Nicolaou, 2021; Peterman et al., 2002; 
Rohde et al., 2019). Spirituality in serious illness and health 
has been reviewed recently (Balboni et al., 2022). While 
studies have investigated relationships between spirituality/
religiousness and QoL for healthy adults, resulting in posi-
tive effects of spirituality/religiousness on some QoL scales, 
such as mental well-being and social well-being (Borges et 
al., 2021; Vitorino et al., 2018; WHOQOL SRPB Group, 
2006). Various studies have also reported the association 
between spirituality/religiousness and improved health 
outcomes for people including young individuals, indicat-
ing that religiosity/spirituality positively affect adolescent 
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Abstract
Purpose: To investigate the structure of spirituality among teenagers, who live in a secular country, employing a QoL 
assessment, the EORTC QLQ-SWB32. Methods: Japanese high-school students, 15 to 17 years of age, answered EORTC 
QLQ-SWB32, which had 5 scales: Relationships with Others, Relationship with Self (RS), Existential, Relationship with 
Someone or Something Greater (RSG), and Change. It had “skip” items 22 and 23 (score range:0–200), which distin-
guished non-believers (score:0), light believers (score:33–66), and deep believers (score:100–200). Cronbach’s alpha and 
principal component analysis (PCA) were investigated. Correlations between item-32 (global spiritual well-being (SWB)) 
scores and 5 scale-scores were estimated. Global SWB scores were compared among groups via one-way ANOVA. 
Results: Among 283 male students, there were 142 non-believers (50%), 98 light believers (35%), and 43 deep believers 
(15%). Cronbach’s alpha values of the five scales were above 0.7 for deep believers. However, RSG did not show inter-
nal consistency for non-believers and light believers. PCA showed that the RSG items constructed a RSG scale for deep 
believers but did not make any scale for non-believers and light believers. The correlation coefficients between global 
SWB and RSG increased in order of non-believers (r = 0.295), light believers (r = 0.399), and deep believers (r = 0.559). 
RS correlated with global SWB in non-believers and light believers (r<- 0.4). Among groups, light believers had signifi-
cantly better global SWB than non-believers and deep believers (p = 0.0312). Conclusion: The structure of spirituality 
among high-school students differs depending on RSG. And RS might be critical for students without sense of RSG. Trial 
registration number: This observation study was retrospectively registered on 2nd November 2021 (UMIN 000045962).
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Structure of spirituality among high-school students differs 
depending on relationship with someone or something Greater (RSG)
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Introduction

The recent investigation of spirituality is the result of rec-
ognizing spiritual care as an important aspect of health care, 
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health (Vitorino et al., 2018; Zidkova et al., 2020). However, 
there have been only a few reports describing association 
between spiritual structures of healthy youngsters and reli-
giousness via spiritual modules of QoL assessments (Abdel-
Khalek, 2010; Tavel et al., 2022; Vitorino et al., 2018).

The EORTC Study Group on Quality of Life (EORTC 
QLG) began to investigate SWB in the 1990s (Ahlner-
Elmqvist & Kaasa, 1998). Literature reviews regarding the 
measures identified were systematically conducted twice in 
two stages (1996–2001 and 2001–2007) in accordance with 
Phase 1 testing, which was defined in the QLG guidelines 
for module development comprising four phases (Johnson 
et al., 2011; Vivat, 2008). Further, 84 relevant issues were 
identified and grouped into three domains: relationship with 
self and others (29 issues), existential (24 issues), and reli-
gious (31 issues) (Vivat, 2008). Through interviews held in 
Phase 2 testing of the QLG guidelines, the interviewees sug-
gested the addition of 6 new issues (Vivat, 2008). By the 
end of Phase 3 A testing, these 90 issues were reduced to 38 
items on the basis of missing data, prevalence, correlations, 
and participants’ comments (Vivat et al., 2013). The 38-item 
version was developed by employing people from Austria, 
Belgium, Croatia, Iceland, Italy, Netherlands, and the UK. 
These regions are considered to have many religious people. 
Indeed, of the 39 people enrolled in Phase 1–3 A, there were 
32 religious people (Vivat et al., 2013).

Japanese ancients believed in polytheism, which was the 
origin of Shintoism. In the 6th century, Buddhism was intro-
duced to Japan and became well established until the 15th 
century. However, provincial wars between the 15th and 
16th centuries led to the downfall of Buddhism. Although 
Christianity was introduced to Japan in the 16th century, it 
was prohibited during the Edo period from the 17th century 
to the 19th century. Furthermore, the Edo shogunate used 
Buddhist temples as children’s schools and city offices to 
manage residents, resulting in a weakened religious atmo-
sphere. In the 19th century, the Meiji government promoted 
the separation of Buddhism and Shintoism, and Shinto-
ism was valued until the end of World War II. Since 1945, 
religious liberty has been guaranteed by the Constitution. 
It depends on individuals whether they believe in God or 
something greater than themselves. Recently, industrial 
modernization has promoted a reasonable way of thinking 
even in religious matters. Consequently, not many Japanese 
people strongly believe in God or something greater than 
themselves. For example, they visit Shinto shrines for the 
birth of a child, attend church-style wedding ceremonies, 
and hold funerals at Buddhist temples. The polytheistic Jap-
anese culture is broadminded and peaceful in contrast to the 
monotheistic Western culture.

A Japanese institution attended this EORTC SWB proj-
ect from Phase 3B (Vivat et al., 2013). All 15 Japanese 

participants responded with either “not at all” (n = 4) or “a 
little” (n = 11) to items concerning God or a being greater 
than themselves. Furthermore, some Japanese participants 
had negative comments about these items, e.g., “I am tired of 
answering repeated religious questions.” Vivat, who was a 
principal investigator of the EORTC SWB project, reported 
that the most marked difference between nationalities was 
observed in European and Japanese participants’ responses 
to religious items(Vivat et al., 2013). The European partici-
pants’ responses to these items spanned the entire range of 
categories, with no notable differences between the nation-
alities (Vivat et al., 2013). Based on Japanese experience, 
the religious items were adapted accordingly; some were 
rephrased, and five items were combined to form two items. 
Furthermore, there were two so-called “skip” items regard-
ing religious matters; in the case of responding with “not at 
all” to these items, the participant could avoid responding 
to additional religious items. Thus, the EORTC SWB ques-
tionnaire can discriminate between people with and with-
out religious sense. After the end of Phase 3B pilot-testing, 
the 36-item version was developed and tested in Phase 4. 
Finally, a 32-item version, EORTC QLQ-SWB32, was 
obtained, and its reliability and validity were established 
(Vivat et al., 2017).

The procedures of QoL investigation might reveal criti-
cal relationships between the structures of spirituality and 
religious sense, especially in young people. Therefore, by 
using EORTC QLQ-SWB32, we performed a retrospec-
tive observational study, which investigated the spiritual 
well-being (SWB) of high-school students in Japan, where 
people live in a society without strong religious influences.

Methods

In March 2021, students of Saitama Prefectural Kumagaya 
High School answered the EORTC QLQ-SWB32 question-
naire in a classwork of Super Science High School (SSH) 
funded by the Ministry of Education, Culture, Sports, Sci-
ence and Technology of Japan. EORTC QLQ-SWB32 first 
asks for the respondent’s initials and date of birth; however, 
this personal information was not required in the classwork. 
Ethical approval (#2021-060) for conducting this retrospec-
tive observational study was provided by the Institutional 
Review Board of Saitama Medical University International 
Medical Center in July 2021.

Questionnaire used

The participants completed the Japanese version of EORTC 
QLQ-SWB32, which was broadly followed by the EORTC 
translation procedure (Dewolf et al., 2009). Thirty-one 
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items of EORTC QLQ-SWB32 employ a 4-point scale (not 
at all, a little, quite a bit, very much). The 31 items have 
five scales: Relationship with Others (RO) constructed by 
items 4, 8, 9, 10, 11, 12, and 13; Relationship with Self (RS) 
constructed by items 5, 6, 7, 17, 18, and 19; Existential (EX) 
constructed by items 1, 2, 3, 14, 15, and 16; Relationship 
with Someone or Something Greater (RSG) constructed 
by items 20, 21, 22, 23, 26, 27, 30, and 31; and Change 
(CH) items 24, 25, 28, and 29. Item 32 is a global item, for 
which the participants score their global SWB on a 7-point 
response scale of 1 (very poor) to 7 (excellent), the same as 
the global QOL items of EORTC QLQ-C30 (Aaronson et 
al., 1993), and an additional option of 0 for “don’t know/
can’t answer.” The items of each scale are neutrally ques-
tioned except for those of the RS scale, which are negatively 
asked (Vivat et al., 2017).

EORTC QLQ-SWB32 has two “skip” items; item 22 (“I 
believe in God or in someone or something greater than 
myself”) and item 23 (“I have always believed in God or in 
someone or something greater than myself”) (Vivat et al., 
2017). A respondent who responds to both items with “not 
at all” skips items 24, 25, and 26 and directly goes to items 
27–32. Items 24, 25, and 26 are “My beliefs have changed 
since I have felt less well,” “My beliefs have changed in the 
last few weeks,” and “I feel connected to God or to some-
one or something greater.” These skip items were obtained 
through Japanese experiences in Phase 3B pilot-testing as 
described in the first section (Introduction) (Vivat et al., 
2013).

The 4-point scale and the 7-point response scale were 
transformed to a 0–100 scale, and missing data were dealt 
with according to the EORTC QLG scoring manual (http://
qol.eortc.org/manual/scoring-manual/). Each scale score 
of RO, RS, EX, RSG, and CH was calculated as a sum of 
item scores per item numbers, resulting in 0-100 scale. The 
response data of item 32 were analyzed separately.

Believers or non-believers

The “skip” screening instructions can distinguish “believ-
ers” from “non-believers.” The total score of items 22 and 
23 is in the range of 0 to 200. A score of zero indicates 
non-believers who responded with “not at all” to both the 
screening items. A score of 33 or more indicates believers. 
Furthermore, believers are divided into two groups: light 
believers (a score of less than 100) and deep believers (a 
score of 100 or more). The distribution of non-believers, 
light believers, and deep believers among high-school stu-
dents was estimated.

Spiritual structure

The validation report of EORTC QLQ-SWB32 stated that 
it had 5 scales as described above (Vivat et al., 2017). We 
assessed each reliability of RO, RS, EX, RSG, and CH 
using Cronbach’s alpha (Cronbach & Warrington, 1951), 
with a threshold of 0.7 (Fayers & Machin, 2008).

We investigated the scale structure using principal com-
ponent analysis (PCA) with Oblimin rotation to explore 
scale-grouping and identify suitable items to form scales. 
In the previous report, scree plots and eigenvalues greater 
than 1 were used to identify the optimum number of factors 
and 5 factors were extracted (Vivat et al., 2017). Thus, we 
employed the same 5 factors after these eigenvalues were 
confirmed to be greater than 1, with a threshold value of 0.4 
for the item loading coefficients.

Global SWB

A structure analysis was conducted by calculating the cor-
relation coefficient between the global SWB measured by 
item 32 and each scale-score of RO, RS, EX, RSG, and CH. 
The conceptually related scales were expected to correlate 
substantially with one another (r > 0.40) (Aaronson et al., 
1993).

In terms of the global SWB of the high-school students, 
the difference in the item 32 scores among non-believers, 
light believers, and deep believers was investigated using 
one-way ANOVA.

Statistical analyses

Distribution of non-believers, light believers, and deep 
believers, and Cronbach’s alpha were calculated by using 
Microsoft® Excel® (version 2204). All other statistical 
analyses of PCA, correlation coefficients between the global 
SWB and each scale-score, and difference in global SWB 
using one-way ANOVA were performed using JMP® Pro 
16.1.0.

Results

Participants

A consort diagram (Fig. 1) shows the participants in this 
study. A total of 285 students of Kumagaya High School 
returned the EORTC QLQ-SWB32 questionnaire. Except 
for 2 students who responded to no items at all, the data of 
the remaining 283 were analyzed in this study. As Kumagaya 
High School is a boys’ school, the 283 students, who lived 
in Saitama prefecture locating 70 km from Tokyo in Japan, 
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between them. RSG did not show internal reliability in the 
case of light believers.

Spiritual structure

Thus, among deep believers, light believers, and non-
believers, each structure of spirituality was investigated 
using PCA with Oblimin rotation as in the previous Phase 
4 report (Vivat et al., 2017). The first factor was a combina-
tion of EX and RO among the three groups (Fig. 3; Table 2), 
indicating that EX and RO were critical to spirituality in all 
the students. As for the deep believers (Fig. 3 A, Table 2 A), 
the CH and RSG items made factors of 3 and 4, respec-
tively. For the non-believers, the RSG items except for 
RSG item 31, “I have spiritual well-being,” did not make 
any factor (Table 2 C). As a factor of 1 indicates a strong 
relationship with spirituality because of its high eigenvalue, 
item 31 might function like item 32 in terms of the global 
SWB (Fig. 3 C). As for the light believers, the CH items 
with RSG item 26, “I feel connected to God or to some-
one or something greater than myself,” made a factor of 2 
(Table 2B). However, the RSG items except for item 26 had 
no factor. These indicated that the spiritual structure of the 
light believers might be an intermediate one between that of 
the deep believers and non-believers.

Global SWB

To simplify these various relationships, a model explain-
ing the relationships between the global SWB and RO, 
RS, EX, RSG, and CH was investigated (Table 3). For all 
the non-believers, light believers, and deep believers, EX 
modestly correlated with the global SWB. Further, RS mod-
estly correlated with the global SWB for the non-believers 
and light believers. Meanwhile, RO modestly correlated 
with the global SWB for the deep believers. In terms of 
RSG, the correlation coefficients increased in the order of 

were all healthy males, and their ages were in the range of 
15 to 17 years.

Believers or non-believers

The distribution obtained by adding the scores of items 22 
and 23 is shown in Fig. 2A. There were 142 (50%) non-
believers who responded with “not at all” to both the screen-
ing items (score: 0). Further, it was found that 141 (50%) 
believers believed lightly or deeply in God or in someone 
or something greater than themselves. It was reasonable 
that the believers were divided into two groups, i.e., light 
believers and deep believers, because of the distribution 
shown in Fig. 2A, Cronbach’ alpha values listed below, and 
the item-response patterns themselves. Namely, students 
who responded with “a little” to items 22 and 23 of “I (have 
always) believe(d) in God or in someone or something 
greater than myself,” were light believers (score: 33–66). 
The rest who responded with “quite a bit” and/or “very 
much” were deep believers (score: 100–200). The numbers 
of light and deep believers were 98 (35%) and 43 (15%), 
respectively.

Internal reliability

The Cronbach’s alpha values were calculated using 31 items 
for the believers and 28 items (except for items 24, 25, and 
26) for the non-believers. The Cronbach’s alpha values for 
all 5 scales were above 0.7 for the believers (Table 1), indi-
cating that the internal reliabilities were satisfied. Among 
the non-believers, although EX, RO, and RS had good reli-
ability, RSG and CH did not. It was indicated that there 
might be a difference in the scale structure of spirituality 
between non-believers and believers. Furthermore, among 
the believers, there were differences in the results of inter-
nal reliability between deep believers and light believers 
(Table 1), suggesting different structures of spirituality 

Fig. 1 Consort diagram.
A total of 285 students returned 
the questionnaires. Except for 
2 students who did not answer 
the questionnaire, data from the 
remaining 283 students were 
analyzed
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non-believers (r = 0.295), light believers (r = 0.399), and 
deep believers (r = 0.559), indicating modest correlations 
between the global SWB and RSG for the deep believers.

Table 1 Cronbach’s alpha
Scale High-school students

All
(n = 283)

Believer
(n = 141)

Deep 
believer
(n = 43)

Light 
believer
(n = 98)

Non-
believer
(n = 142)

EX 0.832 0.830 0.807 0.837 0.831
RO 0.826 0.821 0.846 0.799 0.831
RS 0.736 0.746 0.827 0.675 0.727
RSG 0.660 0.714 0.730 0.300 0.472
CH 0.695 0.850 0.849 0.863 0.609
Cronbach’s alpha values of each scale of EX, RO, RS, RSG, and CH. 
Values greater than 0.7 indicate good internal consistencies and are 
indicated in bold. For non-believers, Cronbach’s alpha values of RSG 
scale and CH scale were calculated using items 20, 21, 22, 23, 27, 30, 
and items 31. 28, 29, respectively

Fig. 3 Scree plots and eigenvalues.
Five factors as in the previous Phase 4 report were employed for eigen-
values greater than 1

 

Fig. 2 Non-believers, light believers, and deep believers.
(A) Score distribution of items 22 plus 23.
(B) Frequency of non-believers, light believers, and deep believers 
among high-school students
Non-believers, light believers, and deep believers are defined by 0, 
33.3–66.6, and 100–200, respectively, on items 22 and 23, ranging 
from 0 to 200 points
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A. Deep believers among students (n = 43)
Item Content Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

EX15 My life is worthwhile 0.849835 -0.062073 -0.011212 -0.208274 0.200926
RO13 Valued as a person 0.827290 -0.005722 0.077088 0.150169 -0.078166
RO10 Someone to talk to about my feelings 0.747782 0.053092 -0.016173 -0.023750 -0.100799
RO8 Share thoughts with those close to me 0.684842 0.274737 0.078714 -0.079551 -0.202912
EX16 Plan for the future 0.682035 0.037555 0.064304 0.184464 -0.049530
RO9 Loved by those important to me 0.670477 0.404227 0.053355 -0.134259 0.001116
EX14 My life is fulfilling 0.580347 -0.243937 0.169762 -0.029508 0.304361
EX1 Able to deal with problems 0.537842 -0.092402 0.045643 0.113574 0.373133
RSG31 I have spiritual wellbeing 0.532774 -0.479202 0.083916 0.469079 0.204456
RO12 Able to forgive others 0.463255 0.370113 -0.209037 -0.046138 -0.017082
RSG21 Important others pray for me 0.388122 -0.024376 -0.179682 0.298643 -0.001579
RS17 Worries/concerns about the future 0.113732 0.768518 0.046972 -0.159529 0.180829
RS6 Lonely -0.008116 0.766589 0.099430 0.206119 -0.042217
RS5 Troubled -0.003671 0.750837 0.047106 0.224253 0.029904
RS18 Can anythings be done for me -0.036721 0.724076 0.188119 0.066856 0.251518
RO11 Able to trust others 0.449947 0.513172 -0.024029 -0.228366 0.345289
RSG30 I believe in life after death 0.133487 0.442934 -0.001198 0.439674 -0.172180
RSG23 Always believed in God or someone/thing… 0.229872 0.263248 0.255589 0.199658 -0.467913
CH29 Feelings about life changed in last few weeks 0.013622 0.058873 0.880996 -0.118353 -0.186772
CH25 Belifes changed in last few weeks 0.072886 0.025562 0.820866 -0.020328 -0.087530
CH24 Beliefs changed since felt less well -0.189694 -0.011295 0.759968 0.135756 0.295516
CH28 Feelings about life changed since felt less 

well
-0.032530 0.220119 0.758299 0.012085 0.073108

RSG27 Live on through words,deeds… 0.431514 -0.276715 0.568337 0.045041 0.089157
RSG20 Time for quietness/prayer/meditation 0.024660 -0.023457 0.048836 0.759459 0.249325
RSG22 Believe in God or someone/something 

greater
-0.157301 0.093673 0.034150 0.739671 0.041219

RSG26 Connected to God or someone/thing… 0.005885 0.145892 0.476800 0.595057 -0.290053
RO4 Forgive myself 0.330857 0.051494 -0.208009 0.400759 0.319296
EX2 Peace with myself -0.124720 0.205988 -0.069115 0.276094 0.652655
RS19 Unfair that I am ill 0.082957 0.128425 0.268818 0.078285 0.608208
EX3 Find things I enjoy 0.453796 0.261592 -0.168806 -0.043188 0.540164
RS7 Worried about people important to me 0.148678 0.375052 0.076100 0.099404 0.538940

B. Light believers among students (n = 98)
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

EX15 0.873435 -0.021796 0.027726 0.045209 -0.291138
EX16 0.754279 0.137518 -0.160764 -0.012032 0.146453
EX14 0.605463 -0.216044 -0.029244 -0.238612 -0.158539
EX1 0.541397 -0.020998 0.104329 -0.079664 -0.063753
EX3 0.502935 0.015982 0.105242 -0.126216 -0.002977
RO13 0.402923 -0.282004 0.284706 -0.159471 -0.059193
EX2 0.401198 -0.091086 0.145397 -0.233724 -0.025628
RO9 0.395621 -0.131221 0.373935 -0.083056 -0.069509
RO4 0.371348 -0.015272 0.083981 -0.164644 -0.032988
RSG23 0.083035 0.046754 0.036717 -0.105140 -0.214247
RSG21 0.061559 -0.013024 0.000726 0.041407 -0.196959
CH25 -0.267701 0.800571 0.085699 -0.110292 -0.227067
CH24 -0.245741 0.748460 0.174630 -0.051328 -0.191793
CH28 0.128514 0.734498 -0.187114 0.210567 0.053685
CH29 -0.048155 0.650519 -0.096327 0.221885 0.068191
RSG26 0.073870 0.466776 -0.017945 -0.100149 0.080600
RSG27 0.174158 0.301028 0.265902 -0.133356 0.062730
RSG20 0.081955 0.270393 -0.164417 -0.155930 -0.274877

Table 2 Principle component analyses.
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the high-school students in Japan, there was a significant 
difference in the score of item 32, “How would you rate 
your global spiritual well-being?” (ANOVA: p = 0.0312, 
Fig. 4). The light believers had the best status in terms of 
the global SWB. Contrary to expectations, the global SWB 
of the deep believers among high-school students was not 
very good

As shown in Tables 1 and 2, and 3, each of the non-
believer, the light believer and the deep believer has dif-
ferent weights on EX, RO, RS, RSG, and CH. Therefore, 
comparison of each scale among 3 types of believers is diffi-
cult to understand. Only the global SWB, which is an equiv-
alent value for all students, can be compared. Considering 
the non-believers, light believers, and deep believers among 

RS19 0.142584 0.249268 -0.008711 0.122081 -0.221683
RO8 -0.181780 -0.049774 0.890022 -0.001923 -0.025111
RO10 0.152157 -0.037301 0.702950 0.039167 -0.118385
RO12 0.302177 0.054619 0.395451 0.165476 0.216023
RSG31 0.240115 -0.155699 0.289763 -0.205020 0.120765
RS17 0.019733 0.009083 0.045895 0.702418 0.030066
RS6 -0.053758 0.051139 -0.027626 0.680079 -0.076907
RS7 -0.052852 -0.121321 0.150609 0.650042 -0.187912
RS5 -0.122939 0.106486 -0.126388 0.544403 0.120854
RS18 -0.290280 -0.106894 -0.142782 0.259109 0.104111
RO11 0.446715 -0.099910 0.361009 0.054553 0.490098
RSG22 0.125090 -0.146215 -0.140381 -0.136974 0.380372
RSG30 0.028447 0.055743 0.154585 0.012260 0.179887

C. Non-believers among students (n = 142)
Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

RO13 0.730821 0.134952 0.072917 -0.062964 0.138727
EX1 0.727300 0.008835 -0.006713 -0.018037 0.253407
EX15 0.692971 -0.199404 0.013526 0.169380 -0.208854
RSG31 0.691049 0.007414 -0.133157 0.070597 -0.025862
EX14 0.689805 -0.008322 0.023997 0.167019 -0.240065
RO4 0.612412 0.098506 0.061140 -0.310248 0.052690
EX16 0.593203 -0.081502 0.003052 0.029877 0.217210
EX3 0.583528 -0.056471 0.145237 0.229738 -0.128775
RO9 0.547008 0.006519 0.385646 -0.040809 0.018301
EX2 0.527228 0.009543 0.062404 -0.153071 -0.115424
RO11 0.430298 -0.097246 0.395435 0.136977 -0.261829
RSG27 0.289877 -0.069569 0.048836 0.248207 0.253501
RSG22 0.000000 -0.000000 0.000000 0.000000 0.000000
RS5 0.121916 0.757869 -0.010598 0.003540 0.128793
RS6 0.088258 0.661330 0.002868 0.035291 -0.063625
RS17 -0.172592 0.589358 -0.125063 0.227351 -0.130740
RS7 -0.114506 0.392544 0.208438 0.189181 -0.011469
RS18 -0.328735 0.336204 0.135679 0.060591 -0.235037
RSG23 -0.000000 0.000000 -0.000000 -0.000000 0.000000
RO10 0.165587 -0.181376 0.766754 0.015632 -0.147215
RO8 0.237842 -0.035388 0.630923 -0.027035 0.156380
RS19 -0.214032 0.163225 0.451825 0.028531 0.058737
RO12 0.239864 0.148310 0.371078 0.005105 -0.297735
RSG21 0.030018 -0.160092 0.288816 0.043819 0.287852
CH29 -0.036822 -0.057748 0.021242 0.678048 0.099444
CH28 -0.029869 0.161235 -0.050743 0.622326 -0.070928
RSG30 0.075568 0.104878 0.034936 0.361084 0.037080
RSG20 0.000254 0.064078 0.019280 0.278479 0.383652
Principal component analysis (PCA) with Oblimin rotation showed different spiritual structures among deep believers, light believers, and 
non-believers. The bold values indicate item loading coefficients greater than 0.4. For non-believers, items 24, 25, and 26 were not used in PCA

Table 2 (continued) 
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Europeans generally are less religious than people in other 
parts of the world (Evans & Baronavski, 2018). A Canadian 
survey showed a declining share of Canadians identify as 
Christians (55%), while an increasing share say they have 
no religion (29%) (Lipka, 2019). With ongoing technologi-
cal progress, the numbers of non-believers and light believ-
ers might increase even in religious countries.

Assessments asking spirituality/religiousness have been 
born in religious countries (Ferrell et al., 1995; Peterman et 
al., 2002; WHOQOL SRPB Group, 2006), and have focused 
on believers (Borges et al., 2021). In recent literatures 
searched on PubMed by keywords of “factor analysis or 

principal component analysis, spirituality/religion, and ado-
lescent,” there are a few studies investigating relationship 
between spiritual structures of healthy people and religious-
ness (Tavel et al., 2022; Vitorino et al., 2018). Employing 
the Shortened Version of the Spiritual Well-Being Scale, 
Tavel P, et al. described religious respondents scored signifi-
cantly higher on the two subscales of religious well-being 
and existential well-being (Tavel et al., 2022). Vitorino LM 
et al., reported that participants with high religiousness had 
better outcomes as compared to those with low religious-
ness in the WHOQOL Psychological and Social Relation-
ship, and Optimism (Vitorino et al., 2018). However, there 
have been few reports focusing on spiritual structures 
of non-believers and light believers. The EORTC QLQ-
SWB32 has both items asking whether having a religious 
sense or not and an item concerning the global SWB (Vivat 
et al., 2017), and is able to investigate spiritual structures for 

Discussion

We investigated the spirituality of high-school students by 
employing EORTC QLQ-SWB32, and it was found that the 
RSG affected their spiritual structures. Among high-school 
students in Japan, there are three types of spiritual struc-
ture: non-believers, light believers, and deep believers. The 
importance of RSG in spirituality increases in this order.

Japan is a unique society that is not strongly affected 
by religions as described in the introduction. A report 
employing 4 questions addressing the extent of partici-
pants’ religious, spiritual or personal belief besides the 
World Health Organization’s QOL Instrument (the WHO-
QOL) indicated that there were non-negligible numbers 
of non-believers and light believers in several countries; 
China:77.1%, Japan:74.3%, Israel:60.1%, Lithuania 52.5%, 
Urguay:49.8%, UK:47.8%, Spain:42.9%, and Italy:31.4% 
(WHOQOL SRPB Group., 2006). It is recently shown that 

Fig. 4 Global spirituality 
well-being (SWB) among non-
believers, light believers, and 
deep believers.
Among Japanese high-school stu-
dents, light believers had better 
global SWB than non-believers 
and deep believers (ANOVA: 
p = 0.0312)
* One way ANOVA: p = 0.0312

 

Table 3 Correlation coefficients between global SWB and each scale
High-school students RO EX RS RSG CH
Non-believer (n = 142) 0.318 0.497 -0.402 0.295 -0.064
Light believer (n = 98) 0.341 0.462 -0.479 0.399 -0.317
Deep believer (n = 43) 0.452 0.531 0.107 0.559 0.284
For non-believers, RSG-scale score and CH-scale score were calcu-
lated using items 20, 21, 22, 23, 27, 30, and items 31. 28, 29, respec-
tively. Correlation coefficients between global SWB measured by 
item 32 and each of RO, RS, EX, RSG, and CH also showed changing 
spiritual structures among non-believers, light believers, and deep 
believers. Correlation coefficients of 0.4–0.7 indicated an existing 
intermediate correlation

1 3



Current Psychology

For non-believers, light believers, and deep believ-
ers among patients with lung cancer in Japan, there was a 
significant difference in the global SWB score (ANOVA: 
p = 0.0085, Suppl Fig. 2). Deep believers had the best 
global SWB among the groups with lung cancer. This result 
is identical with many studies previously reported (Borges 
et al., 2021; Ferrell et al., 1995; Vitorino et al., 2018). For 
example, the spiritual module of Functional Assessment of 
Cancer Therapy (FACT-Sp) was related to the overall global 
QoL (Ferrell et al., 1995). Contrary to expectations, the deep 
believers among high-school students did not have the best 
global SWB (Fig. 4). Similar phenomenon was recognized 
by Zidkova et al. They investigated relationships among 
spirituality, religious attendance, and health complaints of 
adolescents in a secular country, and found that religious 
well-being was associated with a higher risk of nervousness 
(Zidkova et al., 2020).

This study has some limitations. As Kumagaya High 
School is a boys’ high school, the participants of this study 
were only males. A Canadian national, cross-sectional study 
using Fisher’s spiritual well-being scale indicated that girls 
on average reported spiritual health as being more impor-
tant than did boys (Michaelson et al., 2016). It is necessary 
to investigate girls’ spiritualities in Japan. Moreover, Japan 
has unique circumstances with regard to religious matters. A 
study investigating QoL and religiosity among Muslim col-
lege students reported that religiosity was the second factor 
(Abdel-Khalek, 2010). The spirituality of people who live 
in other countries with strong religious influences should 
be investigated via a QoL assessment such as the EORTC 
QLQ-SWB32.

In conclusion, the deepness of believing in RSG clearly 
affects spirituality, and the structures of spirituality differ 
among deep believers, light believers, and non-believers. 

The datasets generated during the current study are avail-
able from the corresponding author on reasonable request.
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supplementary material available at https://doi.org/10.1007/s12144-
022-03694-8.

Acknowledgements Students and patients who answered EORTC 
QLQ-SWB32 are acknowledged. We also thank the head teacher, Mr. 
Noriyuki Kameyama, and an instructor, Mr. Masahiro Morinaga, of 
Saitama Prefectural Kumagaya High School for giving us the opportu-
nity to conduct the study.

Authors’ contributions Conceptualization: KO and KK; Methodol-
ogy: KK; Formal analysis and investigation: KO, TG, Ski, Ska, SM 
and KK; Writing - original draft preparation: KK; Writing - review and 
editing: KO, TG, Ski, Ska, SM and KK; Supervision: SM.

Funding This study was supported by a non-profit organization (NPO) 
the North East Japan Study Group, and Project of Super Science High 

non-believers, light believers, and deep believers. Clarifying 
spiritual structures in people with or without religious sense 
has been a central topic especially in adolescents. To our 
knowledge, Table 2B and C employing PCA might be the 
first reported ones showing spiritual structures not affected 
by RSG in non-believers and light believers. Furthermore, 
Table 2 indicated importance of relationship with self and 
others on the global SWB when lacking for sense of RSG.

Comparing high-school students to lung-cancer patients 
(n = 59, median age:69 years), who enrolled in Phase 4 in 
2012, and lived in the same region of Japan (Vivat et al., 
2017), the incidence of non-believers among lung-cancer 
patients was lower than that among high-school students 
(Fig. 2, Suppl Fig. 1). Experience from aging itself might 
be considered as a reason. Furthermore, feeling that death 
is near might make people recognize RSG. Internal con-
sistencies were proved for EX, RO, RS, and RSG but not 
for CH in patients with lung cancer (Suppl Table 1). Using 
lung-cancer patients (n = 59), PCA with Oblimin rotation 
showed that the RSG items made the second factor (Suppl 
Fig. 2, Suppl Table 2). Although a limited number (n = 49) 
tested owing to missing data for item 32, by having an addi-
tional option of 0 for “don’t know/can’t answer,” the global 
SWB correlated with RSG at more than 0.4 for deep believ-
ers among lung-cancer patients (Suppl Table 3). In terms 
of light believers, the correlation coefficients between the 
global SWB and RSG were 0.399 for high-school students 
and 0.388 for lung-cancer patients (Table 3, Suppl Table 3). 
Interestingly, RS corelated with the global SWB for light 
believers among high-school students (-0.48, Table 3), 
whereas RO corelated with the global SWB for lung-cancer 
patients (0.56, Suppl Table 3). Even in the same culture, 
there was a difference in the relationship with self/others 
between high-school students and lung-cancer patients. 
Aging and life experience might be a reason for this change 
from RS to RO.

The following is a hypothesis; the most important issue 
to a human being is EX related to death, and to overcome 
no EX, a human being must have good RO and/or good 
RS. Believing in RSG becomes important only to believers. 
In the case of non-believers, relationship with self/others 
becomes critical instead of RSG. One can be a non-believer, 
light believer, or deep believer based on one’s own decision 
in a culture without any religious coercion. A priest some-
times visits a patient who has a religion in a palliative care 
unit. While there are patients who love friends and families 
and eager to meet them. Not only in palliative care but also 
in high school life, practitioners or instructors should pay 
attention to person’s structure of spirituality. Here, we wish 
to emphasize that a human being with any deepness of RSG 
is equally respected.
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