
 

 

 University of Groningen

Spirituality and health: their associations and measurement problems
Malinakova, Klára

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2019

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Malinakova, K. (2019). Spirituality and health: their associations and measurement problems. [Thesis fully
internal (DIV), University of Groningen]. University of Groningen.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 24-05-2023

https://research.rug.nl/en/publications/ae55ea70-21c6-4d44-8037-f7d8ec56e77a


Spirituality and health: their associations and measurement problems

 Chapter  7

Klára Maliňáková

94 Chapter 7

 CHAPTER 7

Hidden in emo� ons: a new approach to 
measuring implicit a�  tudes

Klara Malinakova, Richard Korinek, Peter Tavel, Iva Polackova Solcova, Harold G. Koenig, 
Jitse P. van Dijk,  Sijmen A. Reijneveld

Submitt ed

Abstract 

Background: Measuring implicit a�  tudes is diffi  cult due to social desirability (SD). A new 
method, the Emo� on Based Approach (EBA), can solve this by  using emo� ons from a display 
of faces as response categories. We applied this on an EBA Spirituality tool (EBA-SPT) and 
an Actual Stress tool (EBA-AST). Our aim was to assess the structure, reliability and validity 
of the tools and to compare two EBA assessment approaches, i.e., an explicit one (only 
assessing fi nal replies to items) and an implicit one (assessing also the selec� on process). 
Methods: We obtained data on 522 Czech adults (age 30.3±12.63; 27.0% men) via an online 
survey; in 46 we also assessed saliva cor� sol. Data regarded the EBA-SPT and the EBA-AST 
and also the Daily Spiritual Experience Scale and the Brief Symptom Inventory as gold 
standards for congruent validity. We further examined the structure and reliability (internal 
consistency, test-retest) of the EBA tools and assessed their criterion validity using cor� sol 
and the DOPEN Ques� onnaire Lie Score.  
Results: We found an acceptable-good internal consistency reliability of the EBA tools, an 
acceptable divergent validity, and low (neutral expression) to good (joy) test-retest reliability 
for concrete emo� ons assessed by the tools. The implicit EBA approach yielded a stronger 
correla� on between emo� ons and a weaker congruent validity, but a higher criterion 
validity, than an explicit approach and standard ques� onnaires. 
Conclusion:  Compared to standard ques� onnaires, EBA is a more reliable approach for 
measuring a�  tudes, with an implicit approach that refl ects the selec� on process yielding 
the best results.

Keywords: implicit a�  tudes; emo� ons; measurement; spirituality; social desirability
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7.1.  Introduc� on

 M e asuring a�  tudes regarding deeply personal topics, issues and convic� ons, e.g. religiosity 
and spirituality (R/S), is a challenge in psychological and sociological research (Sedikides & 
Gebauer, 2010). Challenges par� cularly involve measurement errors, with social desirability 
bias being a major issue. This could explain why many studies fail to fi nd signifi cant 
associa� ons between psychological variables and various biomarkers. For example, cor� sol 
is a stress hormone that can be measured in saliva and used as a validity criterion for 
various associa� ons with stress. However, in their review, Campbell and Ehlert (2012) found 
that signifi cant correla� ons between a cor� sol responses and perceived emo� onal stress 
variables were found in only 25% of the studies. Evidently, the measurement of psychological 
variables can be improved. 

The challenge of social desirability bias (SDB), i.e. the tendency of individuals to 
present themselves in a more favorable light (King & Bruner, 2000), is par� cularly likely to 
occur in the measurement of R/S. Zerbe and Paulhus (1987) dis� nguishes two components 
of SDB:  impression management and self-decep� on. Impression management represents 
the conscious presenta� on of false answers and to a certain degree could be addressed 
by ensuring the anonymity of respondents (Boothkewley, Edwards, & Rosenfeld, 1992). 
Self-decep� on might be more diffi  cult to address, as the par� cipants believe the false 
informa� on they report (Zerbe & Paulhus, 1987) and might not even be aware of their 
deeper feelings (Shedler, Mayman, & Manis, 1993). In measuring R/S, social desirability is in 
par� cular of importance regarding images of God, with a likely discrepancy between one’s 
ra� onal idea of God and deeper emo� onal feelings (Piru� nsky, Siev, & Rosmarin, 2015). 
Innova� ve solu� ons are needed to assess these feelings.   

A solu� on may be to handle the func� oning of the brain as the source of diffi  culty in 
accessing one’s own a�  tudes, especially their aff ec� ve side, through standard ques� onnaires. 
Verbalizing one’s a�  tudes ac� vates mainly the cor� cal areas of the le�  hemisphere, which 
is generally associated with cogni� ve abili� es and logical and verbal thinking (Kane & Kane, 
1979; Langdon & Warrington, 2000). However, emo� onal experiences (o� en unconscious) 
are usually associated with the right hemisphere (Gaino�  , 2006). Therefore, respondents 
might fi nd it diffi  cult to reach these types of experiences cogni� vely and to express them 
verbally, which could contribute to self-decep� on. Various implicit approaches could help to 
cope with this, e.g., the Implicit A�  tude Test (Greenwald, McGhee, & Schwartz, 1998), and 
projec� ve techniques which try to assess the construct of interest without asking directly 
for a verbal report (Fazio & Olson, 2003). These so-called enabling techniques could yield 
more reliable measurements of people’s a�  tudes. Moreover, they can help lower the eff ect 
of diff erent sociocultural expecta� ons that may lead to suppression of certain emo� ons that 
might be considered unacceptable (Armonjones, 1985). Though defi nitely promising, most 
enabling techniques require a trained administrator to assess the outputs, which makes 
them inconvenient for large-scale research.  
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Building on the previous, the Self-Assessment Manikin (Bradley & Lang, 1994) 
provides a poten� al solu� on that could be used in large-scale applica� ons. This non-verbal 
pictorial assessment technique measures the pleasure, arousal and dominance associated 
with a person’s aff ec� ve reac� on to diff erent s� muli. A further development of this idea could 
be the use of photographs of human faces, because a deeper level of a facial recogni� on 
is associated with ac� va� on of the right hemispheric cor� cal areas (Meng, Cherian, Singal, 
& Sinha, 2012; Sperry, 1982), which might not be the case for a picture analysis (Geskin 
& Behrmann, 2018). Therefore, an alterna� ve to classical ques� onnaires that includes the 
above-men� oned fi ndings could be the assessment of par� cipants’ responses to simple 
verbal s� muli (tool items) via choosing a corresponding photo of a basic facial expression 
from a display of emo� ons as a response category. Besides using this approach in R/S 
assessment, we also decided to explore the stress in one’s current life, because it allows the 
use of cor� sol assessment as a criterion validity.

Therefore, the aim of this study was to explore whether our new method, the Emo� on 
Based Approach (EBA), specifi cally the EBA-Spirituality tool and the EBA-Actual Stress tool, 
represents a reliable alterna� ve to classical ques� onnaires (Daily Spiritual Experience Scale, 
Brief Symptom Inventory). We assessed the structure (correla� ons between the emo� ons, 
descrip� ve sta� s� cs) and psychometric proper� es (internal consistency and test-retest 
reliability; congruent, divergent and criterion validity) of the EBA, and we examined whether 
the results diff ered for an explicit and implicit EBA approach.

7.2.  Methods

7.2.1. Par� cipants 
We obtained data on a sample of 533 Czech respondents aged 15 years and over (April 
2017-November 2017) using a snowball technique; 46 par� cipants also agreed to give 
saliva for cor� sol determina� on. Eleven respondents were excluded from the online survey 
because of the extremely short � me fi lling in the survey (i.e. less than 15 minutes), which did 
not allow them to fi ll in the survey though� ully. This led to a fi nal sample of 522 respondents 
(mean age 30.3, SD=12.63; 27.0% men), 157 of these also completed the retest study. 

For the cor� sol assessment, the inclusion criteria were a� endance at a university 
and age within the range 19-28 years. The exclusion criteria were: recent abuse of illegal 
drugs (6 months), pregnancy or breast-feeding, endocrine problems, shi�  work and mouth 
redness due to infec� on or injury. The fi nal subsample of 46 respondents had a mean age of 
21.2, (SD=2.02 years) and 32.6% were male. 

Par� cipa� on in the survey was anonymous and voluntary. The study design was 
approved by the Ethics Commi� ee of the Olomouc University Social Health Ins� tute, Palacký 
University Olomouc (No. 2016/3).
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7.2.2. Procedure and measures 

7.2.2.1. EBA (Emoti on Based Approach) method 
The EBA method is an approach that assesses reac� ons to simple items through the 
choice of a corresponding facial expression from the display of 13 pictures with human 
faces standardly depic� ng various emo� ons (a neutral face and two degrees of expression 
of each of the basic emo� ons, a weak one and a strong one). The items can be designed 
according to diff erent research areas. The main requirements are that the items are simple, 
and do not invoke specifi c emo� ons merely by their formula� on. For scoring purposes, 
each of the basic emo� ons (joy, anger, fear, disgust, sadness, surprise, and a neutral 
emo� on) represents a unique answering category. For each item, one point is added for 
a weak expression of emo� on and two points for a strong expression. The score for each 
emo� on is then aggregated over the tool and/or tool set of items. Next, we also registered 
the characteris� cs of the way of responding, leading to explicit and implicit responses c.q. 
approaches. An explicit EBA approach assesses only the fi nal replies to items. We used an 
online tool; however, it could possibly be realized also via paper-pencil administra� on. An 
implicit approach also assesses the selec� on process in the sense of which other emo� ons 
a par� cipant looked at (i.e. enlarged from the display) before choosing a fi nal one; this 
requires an online tool, as described below.

7.2.2.2. EBA development and procedure
As a specifi c applica� on of these principles, we developed and tested an EBA Spirituality 
Tool (EBA-SPT), i.e. a specifi c EBA applica� on to measure R/S. It consists of two sets of 
ques� ons:  the fi rst one focuses on non-religious (NR) spirituality and contains the following 
items: meaning of life; me and the world; my past; my future; my spiritual life; the aim of my 
life; forgiveness; ac� vity for others. The second set of items focuses on the God-Image (GI) 
and contains the following items: God; prayer; God’s will; God’s closeness; I can hear God 
talking about me; mee� ng with God at the end of my life; alone with God; God in my life. 

For the purpose of designing a tool for measuring actual stress levels in diff erent 
areas of life, the EBA Actual Stress Tool (EBA-AST) was also created and used as an addi� onal 
set of items. It contains the following items: how am I; today; people around me; my life; my 
work; my rela� onships; my needs; my health. 

 In the development of the EBA-SPT, we fi rst tested a pilot version using qualita� ve 
interviews, to assess the suitability of various facial expressions. This regarded 28 in-depth 
interviews (las� ng 60-180 minutes) in which par� cipants responded to items of the EBA-SPT 
by choosing a corresponding facial expression on the fi rst version of the display of emo� ons. 
In this pilot, we used 49 prototypical faces, each displaying a diff erent emo� on/combina� on 
of emo� ons, as published by Vanger (1998). Subsequently, respondents commented on 
their choices, which we registered and analyzed. 
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The tool was then revised based on the results of the interviews, leading to an 
online version of the EBA tool (fi rst, we administered EBA-SPT). For every EBA item the 
pictures were displayed in random order in three rows and their posi� on changed upon 
every page reload. The EBA tool recorded mouse movements over individual pictures. A� er 
hovering with the cursor over a picture for a period of � me longer than 800ms the selected 
picture was enlarged and raised above the others, which was recorded as a “hover”. A� er 
clicking on the enlarged picture, it turned into selec� on and the face was displayed in a 
dialog window, which could be either submi� ed or dismissed. This event was recorded as a 
“display”. When submi� ed, it was recorded as a “selec� on” and the next item was displayed. 
For every item we collected the number of hover counts, display counts and selec� on 
counts per emo� on, fi nally leading to two measures: selec� on counts (SC), represen� ng 
an explicit EBA approach, and counts of hovers and of displays (hover-display count, HDC), 
represen� ng an implicit EBA approach. The survey was hosted on virtual servers provided 
by Palacký University. The front-end was implemented as an interac� ve web page using 
standard Bootstrap layout. The system was secured by the Google reCaptcha system to 
avoid abuse of the system by bots.

As a next step, we administered the online EBA-SPT to 323 Czech adults collected 
using a snowball technique (December 2016-April 2017), 122 of whom also par� cipated in 
a cor� sol assessment (data not used in this study). Par� cipants fi lled in the survey, which 
included the EBA-SPT and consequently used the generated code for entering their retest 
survey. For the cor� sol assessment study, they entered the system with pre-distributed 
access codes. Evalua� on of the pilot survey results showed weak associa� ons of the 
EBA-SPT with the cor� sol levels (data not shown); however, it brought ques� ons regarding 
the usability of the fi rst display of emo� ons, because the emo� ons were not graded by their 
intensity but displayed as combina� ons of upper and lower face parts with diff erent facial 
expressions, which is not natural and poten� ally confounding. Therefore, we repeated the 
process using the Emo� ons Revealed Photo Set (Paul Ekman Group). In order to improve the 
use of cor� sol as a criterion validity, we also included and analyzed the EBA-AST. 

7.2.2.3. Test-retest analysis
A por� on of the respondents was also off ered a test-retest, which they were asked to 
complete one to two weeks a� er the fi rst survey, assuming that par� cipants would not 
remember their choices and that the responses would refl ect their actual mood at that 
moment. 

7.2.2.4. Criteria for validity 
For congruent validity, we used the Brief Symptom Inventory (BSI-53) and Daily 

Spiritual Experience Scale (DSES) as gold standards. The Brief Symptom Inventory (BSI-53) 
measures the psychological symptom pa� ern of the respondents (Deroga� s & Melisaratos, 
1983). It consists of 53 items. The BSI was scored and profi led in terms of nine subscales, 



Spirituality and health: their associations and measurement problems

 
99 Chapter  7

i.e. eight primary symptom dimensions and the Global Severity Index (GSI) measuring the 
overall psychological distress level. Cronbach’s alpha for the GSI was 0.97 in our sample 
(Kabat et al., 2018).

The Daily Spiritual Experience Scale (DSES) measures the frequency of ordinary 
experiences of connec� on with the transcendent in daily life (Underwood, 2006). An 
adapted, 15-item version (Malinakova et al., 2018) of the scale was used in this study. The 
scale was administered only to a part (321 of 522) of the respondents. Cronbach’s alpha was 
0.91 in our sample.

For criterion validity we used the DOPEN Ques� onnaire Lie Score and the measured 
salivary stress hormone cor� sol as gold standards. As the criterion validity, we used the 
DOPEN Ques� onnaire Lie Score and measured cor� sol levels. The DOPEN Ques� onnaire Lie 
Score (Ruisel &Muller, 1982) consists of 14 ques� ons assessing one’s tendencies to socially 
desirable responding. In this study we used 13 ques� ons. Cronbach’s alpha was 0.73 in our 
sample.

With regard to the measurement of cor� sol levels, par� cipants were instructed 
not to use an illegal drug or ingest a large amount of alcohol 48 hours prior to providing the 
sample and to acquire the fi rst sample of cor� sol immediately a� er ge�  ng up, by 8:00 AM 
at the latest. They were further instructed not to eat, drink, smoke, clean their teeth or use 
dental fl oss and to remove lips� ck or lip balm. Next, par� cipants took two saliva samples, 
the second sample 30 minutes a� er the fi rst one, and then by noon, asked to complete 
the online survey. The two saliva samples were obtained using Salive� es with the blue cap 
(Sarstedt, Nümbrecht, Germany). Par� cipants chewed on a synthe� c swab for 1 minute. 
A� erwards the swabs were placed in the plas� c tube of the Salive� es. Samples were either 
stored in the refrigerator and analyzed within 3 days, or stored at -20°C un� l they were 
analyzed. Biochemical analyses were performed at the Department of Clinical Biochemistry 
of the University Hospital in Olomouc using an ELISA kit (Salimetrics, State College, PA).

7.2.2.5. Background and control questi ons 
We further obtained data on the background of respondents and asked control ques� ons 
regarding the EBA-SPT, EBA-AST and cor� sol assessments. Background characteris� cs 
regarded gender, age and other basic sociodemographic characteris� cs (marital status, 
highest educa� on achieved, religiosity). 

Control ques� ons on reading emo� ons regard three ques� ons on their interpreta� on 
of emo� ons, at the end of the EBA. For each ques� on, a picture was shown with one basic 
emo� on strongly expressed, and par� cipants had to choose the right answer of three 
op� ons describing a situa� on that the person might be experiencing. The par� cipants who 
answered all three items correctly were considered as being able to recognize emo� ons, the 
rest as not being able to do so.
  Control ques� ons for cor� sol assessment included the perceived level of actual 
stress, recent (48 hours) abuse of alcohol or an illegal drug, recent (6 months) dependence 
on any illegal drug, endocrine problems, use of steroids, phase of the menstrual cycle and 
recent (one month) use of contracep� on.  
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7.2.3. Sta� s� cal analyses 
First, we described the background characteris� cs of the sample. Next, we assessed the 
EBA-SPT and EBA-AST based on the conceptual model, as shown in Figure 1. Each of the 
further steps was done in parallel for an explicit (SC) and an implicit (HDC) EBA approach.

Figure 7.1   Summary of the analy� cal process

In the second step, we assessed the structure of the EBA tools using Spearman’s 
rank order correla� on (rs) between the scores of all basic emo� ons, as assessed by the 
EBA tools. Third, we tested the psychometric proper� es (reliability and validity) of the EBA 
tools. The reliability of the EBA tools and their sets of items was assessed using Cronbach’s 
alpha (α) based on Standardized Items and Mean Inter-Item Correla� on values (MIIC). As 
the nature of the tool does not allow the standard item-by-item assessment, based on the 
previous analysis of the EBA structure, emo� ons were scored as follows: -1 point for a weak 
expression of joy, -2 points for a strong expression of joy; +1 point for a weak expression of 
any other emo� on or a neutral face; +2 points for a strong expression of any other emo� on. 
This resulted into one categorical variable for each of the items. The online tool did not 
allow this kind of adjustment of the HDC, therefore, only the SC approach was assessed. The 
test-retest analysis was assessed by Spe arman’s correla� on between assessments of EBA 
emo� ons in two � me points. 

We analyzed three types of validity: the congruent, the divergent, and the criterion 
validity. For the congruent validity, we used Spearman’s correla� ons to assess the associa� ons 
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of the EBA-AST with the BSI-53 and of the EBA-SPT with the DSES. Consequently, we assessed 
the divergent validity between EBA-AST and EBA-SPT. Regarding criterion validity, we used 
as a fi rst criterion of validity, associa� ons with cor� sol levels (baseline; 30 minutes a� er the 
fi rst measurement, i.e. follow-up; and change, i.e. follow-up level minus baseline level). For 
the EBA tools, we separately assessed the posi� ve emo� on response category (joy) and the 
other emo� ons response category. We hypothesized that correla� ons of posi� ve emo� ons 
with cor� sol would be nega� ve, and reverse.  Before the cor� sol analysis, we checked the role 
of poten� al confounders (the role of contracep� ves and phase of the menstrual cycle) using 
a linear regression, showing none to confound. Therefore, we decided to proceed without 
further adjustment to them, just using Spearman’s correla� on to assess the associa� on of 
cor� sol levels, primarily with the BSI-53 and with the EBA-AST and consequently with the 
DSES and with the EBA-SPT. 

As a second criterion of validity, we assessed associa� ons of the EBA tools (both 
SC and HDC), the DSES and the BSI-53 with the DOPEN Ques� onnaire Lie Score using 
Spearman’s correla� on. We hypothesized that weak correla� ons with DOPEN scores would 
indicate less proneness to social desirability. All analyses were performed using the sta� s� cal 
so� ware package IBM SPSS version 21.

7.3. Results

7.3.1. Descrip� on of the popula� on 
The background characteris� cs of the total sample and the test-retest and cor� sol 
subsamples are presented in Table 7.1. Of the whole sample, 31.8% of respondents were 
unable to recognize emo� ons in the control ques� ons.
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Table 7.1   Descrip� on of the study popula� on 

 Total sample Test-retest 
subsample

Cor� sol
subsample

 n % n % n %

Gender

 Male 141 27 42 26.8 15 32.6

Female 381 73 115 73.2 31 67.4

Age 

15-29 years old 321 61.5 89 56.7 46 100

30-44 years old 117 22.4 37 23.6 - -

45-59 years old 76 14.6 28 17.8 - -

60-90 years old 8 1.5 3 1.9 - -

Marital status

Single/ Divorced/Widow-widower 374 71.7 111 70.7 46 100

Married 148 28.4 46 29.3 - -

Highest educa� on achieved

Elementary school 68 13 7 4.5 - -

Secondary voca� onal school 18 3.4 5 3.2 - -

Secondary school with gradua� on 237 45.4 77 49 41 89.1

College 199 38.1 68 43.4 5 10.9

Religiosity a

Believer, member of the church 354 67.8 100 63.7 31 67.4

Believer outside the church 83 15.9 24 15.3 9 19.6

Non-believer 70 13.4 29 18.5 4 8.7

Convinced atheist 15 2.9 4 2.5 2 4.3

Total 522  157  46  

Note: a I Independently from church a� endance

7.3.2. Structure of the EBA tools
 The results of Spearman’s correla� ons of the scores for basic emo� ons of the EBA tools 
showed that all the scores for all emo� ons except joy were posi� vely correlated for both 
explicit and implicit measurement of emo� ons. For the explicit EBA measure (i.e. SC), joy 
showed signifi cant nega� ve correla� ons ranging from -0.551 (p<0.01; joy-anger, EBA-SPT) 
to -0.219 (p<0.01; joy-fear, EBA-AST). The other correla� ons were rather weak, with the 
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excep� on of fear-surprise (0.347, p<0.01; EBA-SPT). For the implicit EBA measure (i.e. HDC), 
joy showed weak nega� ve or no signifi cant correla� ons with other emo� ons. However, 
correla� ons were stronger among all the other emo� ons, ranging from 0.476 (p<0.01; 
fear-surprise, EBA-SPT) to 0.089 (p<0.05; fear-neutral, EBA-AST). Therefore, for some parts 
of validity analyses, joy was assessed as a unique response category while all the other 
emo� ons were merged together.

The results of the other descrip� ve analyses showed that the scores per emo� on 
are posi� vely skewed (see Table 7.2). Table 7.3 shows correla� ons between EBA-AST and 
EBA-SPT. 
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Table 7.2   Distribu� on of the scores per emo� on: means, medians, standard devia� ons 
and further measures of varia� on

Mean Median
Std. 
Devia� on Skewness Kurtosis Minimum Maximum

EBA Actual Stress Tool

Selec� on counts
anger 1.17 1.00 1.24 1.60 4.80 0.0 9.0
fear  0.39 0.00 0.83 2.27 5.02 0.0 5.0
sadness 1.41 1.00 1.56 1.06 0.79 0.0 8.0
disgust 0.63 0.00 1.09 2.08 4.99 0.0 7.0
surprise 0.41 0.00 0.78 2.04 3.92 0.0 4.0
joy 6.23 6.00 3.31 0.43 -0.20 0.0 16.0
neutral 0.52 0.00 .82 2.16 6.75 0.0 6.0

Hover and display counts
anger 3.67 3.00 3.62 1.90 5.72 0.0 25.0
fear 1.71 1.00 2.20 1.67 3.19 0.0 14.0
sadness 4.03 3.00 3.98 1.75 4.73 0.0 25.0
disgust 2.48 2.00 3.07 1.95 4.56 0.0 17.0
surprise 2.09 1.00 2.57 1.84 4.36 0.0 16.0
joy 12.00 11.00 7.21 0.91 0.74 0.0 38.0
neutral 1.63 1.00 2.31 3.40 18.41 0.0 21.0

EBA Spirituality Tool

Selec� on counts
anger 1.08 1.00 1.23 1.40 2.05 0.0 6.0
fear 0.66 0.00 1.15 2.19 6.84 0.0 9.0
sadness 1.37 1.00 1.63 1.47 2.82 0.0 10.0
disgust 0.54 0.00 0.97 2.02 4.30 0.0 6.0
surprise 0.70 0.00 1.06 1.73 3.04 0.0 6.0
joy 6.37 6.00 3.37 0.17 -0.64 0.0 16.0
neutral 0.40 0.00 0.71 2.31 8.73 0.0 6.0

Hover and display counts
anger 3.00 2.00 2.78 1.12 .94 0.0 14.0
fear 2.25 2.00 2.73 1.86 4.88 0.0 18.0
sadness 3.48 3.00 3.52 1.69 4.39 0.0 25.0
disgust 2.02 1.00 2.58 2.85 16.76 0.0 26.0
surprise 2.28 2.00 2.60 1.47 2.39 0.0 14.0
joy 10.55 10.00 6.25 0.84 1.12 0.0 38.0
neutral 1.20 1.00 1.68 3.23 21.45 0.0 18.0
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Table 7.3   Associa� ons of scores on the EBA Actual Stress Tool and the EBA Spirituality 
Tool (SCa and HDCb) performed on the complete sample: Spearman’s rank order correla� on 
coeffi  cients

EBA Actual Stress Tool

SCa HDCb

Joy Otherc Joy Other

EBA Actual Stress Tool SC Other -.87**

HDC Joy .75** -.69**

Other -.49** .52** -.03

EBA Spirituality Tool SC Joy .56** -.53** .46** -.28**

Other -.52** .60** -.45** .31**

HDC Joy .44** -.46** .57** .05

Other -.29** .30** .08 .67**

NRS

subscale

SC Joy .57** -.55** .48** -.31**

Other -.52** .61** -.46** .32**

HDC Joy .45** -.47** .57** .01

Other -.30** .33** .06 .66**

GI subscale SC Joy .43** -.40** .34** -.20**

Other -.38** .44** -.32** .22**

HDC Joy .33** -.34** .42** .06

Other -.23** .22** .10* .56**

Notes: *p<0.05, **p<0.01, ***p<0.001
aSelec� on counts; bHover and display counts; cOther emo� ons merged
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7.3.3. Psychometric proper� es

7.3.3.1. Reliability
 Results of reliability assessment using the SC are presented in Table 7.4. We found good 
internal consistency of the EBA-SPT, and an acceptable internal consistency of the EBA-AST. 

In the assessment of test-retest reliability, we observed similar values (the largest 
diff erence was 0.154) of the scores for each emo� on in the tools for both SC and HDC. The 
EBA-SPT showed somewhat higher test-retest correla� ons than the EBA-AST. Furthermore, 
we found good reliability for joy, but even very weak reliability for neutral expression in the 
EBA-AST.

Table 7.4   Reliability of the Emo� on Based Approach tools: internal consistency and 
test-retest reliability measures

Selec� on counts Hover-display counts

Spirituality tool Actual Stress tool Spirituality tool Actual Stress tool
Internal consistency reliabilitya

Cronbach’s 
alpha

0.82 0.62

MIICb 0.22 0.17
Test-retest reliabilityc

Anger .48** .31** .47** .37**
Fear .45** .26** .50** .21**
Disgust .48** .36** .31** .27**
Sadness .59** .36** .44** .29**
Surprise .52** .24** .54** .26**
Neutral .35** .09 .36** .09
Joy .83** .65** .74** .49**

Notes: *p<0.05, **p<0.01, ***p<0.001
a The whole sample; b Mean Inter-item correla� on coeffi  cient; c Test-retest subsample

7.3.3.2. Validity
In the further assessment of validity, we assessed the scores for basic emo� ons of the EBA 
tools both separately and, based on the results of the correla� ons between them, merged 
into an overall cluster, from which only joy was excluded. 

Congruent and divergent validity
Table 7.5 shows the correla� ons of emo� ons of the EBA tool, presented both for SC and for 
HDC, with the BSI-53 and the DSES. Generally, correla� ons were stronger when the emo-
� ons were assessed by SC than by HDC.  
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Table 7.5   Correla� ons of the Emo� on Based Approach (EBA) Actual Stress tool and 
the EBA Spirituality tool (non-religious + God-image items) with the Brief Symptom 
Inventory and the Daily Spiritual Experience Scale: a comparison of selec� on counts and 
hover-display counts 

Joy All other 
emo� ons

Joy All other 
emo� ons

Actual Stress tool

Selec� on counts Hover-display 
counts

Brief 
Symptom 
Inventory

Soma� sa� on -.31** .34** -.29** .11*

Obsessive Compulsive -.35** .39** -.34** .16**

Interpersonal sensi� vity -.46** .48** -.42** .22**

Depression -.49** .50** -.46** .19**

Anxiety -.41** .45** -.38** .18**

Hos� lity -.37** .44** -.32** .21**

Phobic Anxiety -.35** .39** -.37** .13**

Paranoid Idea� on -.43** .44** -.38** .20**

Psycho� cism -.49** .51** -.44** .24**

Global Severity Index -.51** .55** -.48** .23**

Spirituality tool

Selec� on counts Hover-display 
counts

Daily Spiritual Experience Scale .56** -.50** .47** -.24**

Notes: *p<0.05, **p<0.01, ***p<0.001
The value of divergent validity for selec� on counts of EBA-AST with EBA-SPT is 0.82.

Criterion validity
We assessed criterion validity of the EBA-SPT and EBA-AST compared to standard 
ques� onnaires using the associa� ons with cor� sol levels and with the DOPEN Ques� onnaire 
Lie Score as criteria (Table 7.6). EBA-SPT had weak correla� on with cor� sol regarding joy. 
Both EBA had somewhat stronger signifi cant correla� ons regarding the merged other 
emo� ons. These associa� ons were stronger for change, i.e. level diff erences, than for 
state at either baseline or follow-up. In all cases, correla� ons were strongest for the HDC 
and level change approach regarding these merged other emo� ons, with most of these 
correla� ons being sta� s� cally signifi cant. Moreover, for the HDC approach, correla� ons 
with social desirability scores were generally weaker and non-signifi cant.  More in detail 
for the EBA-SPT, associa� ons with criteria were be� er for the NRS than for the GI subscale.
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Results for the two standard ques� onnaires (DSES and BSI) were in reverse to those 
for the EBA HDC approaches, i.e. weak and non-signifi cant for cor� sol, and stronger and 
signifi cant for social desirability. In summary, results regarding the two criteria were best for 
the HDC approach, and for the EBA-AST and the EBA-SPT NRS scale were be� er than for the 
two standard ques� onnaires.

Table 7.6   Results of Spearman’s rank order correla� on coeffi  cients of scores of the 
EBA Actual Stress Tool and the EBA Spirituality Tool (SCa and HDCb), the Daily Spiritual 
Experience Scale (DSES) and the Brief Symptom Inventory (BSI-53) Global Severity Index, 
with cor� sol levels and DOPEN Ques� onnaire Lie Score

Cor� sola Social 
desirabilityb

 Baseline Follow-up Level 
changec

EBA Actual Stress Tool
SCd Joy -.17 .18 .22 0.09*

Other emo� ons 
merged

.21 -.12 -.21 -0.12*

HDCe Joy -.15 .10 .13 0.08
Other emo� ons 
merged

.34* -.31* -.48** -0.07

EBA Spirituality Tool
SC Joy -.07 .31* .26 0.12*

Other emo� ons 
merged

.08 -.38* -.37* -0.16**

HDC Joy .02 .26 .18 0.15**
Other emo� ons 
merged

.36* -.41** -.55** -0.05

NRS subscale SC Joy -.20 .27 .34* 0.15**
Other emo� ons 
merged

.23 -.27 -.38** -0.15**

HDC Joy -.10 .18 .20 0.15**
Other emo� ons 
merged

.40** -.39** -.60** -0.08

GI subscale SC Joy .02 .22 .13 0.06
Other emo� ons 
merged

-.04 -.28 -.19 -0.10

HDC Joy .05 .16 .06 0.11*
Other emo� ons 
merged

.15 -.20 -.23 -0.03

DSES -0.06 0.07 0.10 0.11*
BSI-53 0.21 0.08 -0.06 -0.18*

Notes: *p<0.05, **p<0.01, ***p<0.001
aCor� sol subsample; bThe whole sample; cFollow-up level – Baseline level; dSelec� on counts; Hover and display counts
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7.4.  Discussion

The aim of this ar� cle was to explore whether our new method, the Emo� on Based 
Approach (EBA), based on a use of a display of photos of basic facial expressions, represents 
a reliable alterna� ve to classical ques� onnaires with regards to assessment of a�  tudes. We 
found that the EBA tools have acceptable (EBA-AST) to good (EBA-SPT) internal consistency 
and that specifi c emo� ons of the tools diff er in their test-retest reliability.  An implicit EBA 
approach (HDC) yielded stronger correla� ons between the emo� ons as measured and a 
weaker congruent validity but a higher criterion validity, i.e. as hypothesized stronger 
correla� ons with cor� sol change and weaker correla� ons with social desirability scores, than 
the explicit approach (SC) and standard ques� onnaires. The EBA thus seems to represent a 
be� er approach for measuring a�  tudes.

We found that the EBA tools had acceptable (EBA-AST) to good (EBA-SPT) internal 
consistency, but that separate emo� ons, i.e. response categories, varied in test-retest 
reliability, from good for joy to very weak for the neutral expression. Generally, research 
describes low values of reliability analyses for implicit a�  tude measures (Fazio & Olson, 
2003). We can also suppose that the lower values of test-retest reliability for some 
emo� ons might refl ect the real-life experience of par� cipants, where nega� ve emo� ons 
are rarely found as dis� nct feelings, but rather as their mixture (Harmon-Jones, Bas� an, & 
Harmon-Jones, 2016). Therefore, when we consider the nature of the tool, the reliability of 
EBA-SPT is suffi  cient. 

 We further found that the implicit EBA approach (HDC) showed a weaker congruent 
validity (correla� ons with BSI-53 and DSES) but a higher criterion validity than the explicit 
approach (SC), except for joy. The standard ques� onnaires were prac� cally not associated 
with cor� sol levels but showed weak correla� ons with the Lie Score. An explana� on 
could be that SC resembles standard instruments more than HDC and that these standard 
instruments are more suscep� ble to social desirability, more specifi cally to self-decep� on. 
Shedler et al. (1993) in their work on mental health (MH) measurement state that standard 
MH scales appear unable to dis� nguish between genuine MH and the facade or illusion of 
MH created by psychological defenses. Social desirability is involved in the interpreta� on 
of self-reported items (Holtgraves, 2017). If par� cipants are not trained in recognizing 
emo� ons, both SC and HDC could leave space for respondents to interpret their choice in 
a socially desirable way, as was also shown in a part of our study. However, our results also 
suggest that social desirability can s� ll be present if the emo� on is easily recognizable (joy) 
or if par� cipants are aware that their choice is being assessed (case of selec� on counts). 

In our study, almost one-third of the par� cipants failed to iden� fy three basic 
emo� ons in the control set of ques� ons. However, excluding these par� cipants for 
the analyses did not improve any fi nding. The ability to label the emo� on may thus not 
necessarily be associated with the non-conscious ability to read and express it. This idea 
is also supported by other authors (Gallese et al., 2007). We can therefore conclude that 
the inability to label the emo� on correctly is not an objec� on to par� cipate in this kind 
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of test, and perhaps, on the contrary, it might limit the response bias. However, further 
research is needed to show if this applies in general to people with seriously high emo� onal 
unawareness. 

We also observed that the two EBA-SPT sets of items (i.e. NRS- and GI- items) 
diff ered in correla� ons with cor� sol levels. Therefore, we can conclude that the theme and 
the wording of items seems to have an impact on the associa� ons with other variables. This 
means that respondents do not simply project their actual mood into the test, but that they 
are able to tune to emo� ons related to diff erent constructs. The ques� on remains to what 
degree the actual mood interferes with the choices.

7.4.1. Strengths and limita� ons
This study has several important strengths. The most important is that it off ers a new and 
easily administrable approach to measuring implicit a�  tudes. Second, it off ers two concrete 
tools, the EBA Spirituality Tool for spirituality assessment and the EBA Actual Stress Tool for 
measuring the actual distress. Moreover, it gives instruc� ons for crea� ng other EBA tools, 
designed according to research purposes. Our study also presents two possible approaches, 
more explicit and implicit, of using EBA and compares the results of their use. Third, we 
present both congruent and criterion validity assessment of the new tools.

A limita� on of our study is the rela� vely low number of respondents in the cor� sol 
assessment study. A second limita� on is that the whole survey was administered in home 
condi� ons, which means we could not control possible disturbing elements. 

7.4.2. Implica� ons
This study off ers a new method, the EBA, which is suitable for use both in qualita� ve and 
quan� ta� ve research. We suggest that an assessment of the selec� on process (HDC) may 
represent a be� er way of measurement than the mere selec� on of a face, and so that an 
online tool is the most suitable way of administra� on. However, our results indicate that 
even the paper-pencil administra� on might lead to sa� sfactory results. 

Future research should assess whether including a male face for male par� cipants 
(or including a choice) makes a dis� nc� on concerning their choices and should also compare 
the results gained by paper-pencil administra� on with those of obtained as SC through the 
online tool. Furthermore, based on our results and the nature of specifi c emo� ons, the 
exclusion of a neutral face and/or surprised could be considered. It would also help to assess 
associa� ons of the EBA scores with other physiological measures in controlled experimental 
condi� ons. 
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7.5. Conclusion

We found that that the more implicit approach, i.e. using the display of basic emo� ons 
instead of a classical verbal choice, represents a more reliable approach for measuring 
a�  tudes than standard ques� onnaires. Moreover, assessing also the selec� on process 
(HDC) seems to off er even be� er insight into par� cipants’ deeper feelings. Our EBA method 
therefore represents a useful approach that helps to lower the eff ects of social desirability. 
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