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Abstract
This study investigates the psychometric properties and measurement invariance of 
the Psychological Work Immersion Scale (PWIS) scale within global organisational 
contexts. Data were gathered from 19134 working adults in the US, the UK, the 
Middle East, Africa, and Australia. To determine the best-fitting factorial model, 
a series of traditional ICM-CFA and less restrictive ESEM models were estimated 
and systematically compared. The results showed that a bifactor ESEM model, with 
one general factor of overall psychological work immersion and nine specific factors 
(strategic connection, manager credibility, appreciative feedback, enabling environ-
ment, team relations, strength use, employee voice, recognition and rewards, per-
sonal development) fitted the data best, was reliable and showed strong measurement 
invariance across genders and levels of education. The results show that psycho-
logical work immersion is a multidimensional construct that is both a function of 
yet separate from a dynamic interaction between the nine performance-enhancing 
conditions or enablers. Therefore, The PWIS can be used to measure psychological 
work immersion validly and reliably and could be used to make meaningful latent 
mean comparisons between genders and different levels of education.
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1  Introduction

Psychological work immersion (PWI) has emerged as an important mechanism that 
captures the link between the factors driving high performance and those facilitating 
an employee’s psychological attachment to the organisation (Veldsman & Coetzee, 
2014). Grounded in Kahn’s (1990) work, PWI encompasses the authentic expres-
sion of oneself within a work role and the socio-cultural factors present in organisa-
tional contexts that foster psychological attachment to work (Veldsman, 2018). PWI 
refers to a persistent state of deep emotional, cognitive, and physical identification 
with and psychological attachment to work, which arises from specific performance-
enhancing conditions or "enablers" deemed essential within a given socio-cultural 
organisational context (Veldsman & Coetzee, 2015).

Veldsman (2018) identified nine performance-enhancing conditions or enablers 
contributing to PWI. These enablers aim to align employees’ expectations of the 
work environment with organisational values, ensuring clarity regarding how their 
work contributes to overall team and organisational performance (Coetzee & Velds-
man, 2016). Additionally, they emphasise the alignment between organisational con-
ventions, practices, policies, and the enacted practices and values demonstrated by 
the organisation (Coetzee & Veldsman, 2016). The nine enablers are as follows:

(a)	 A strategic connection with organisational goals: The alignment between indi-
vidual capabilities and contribution to the achievement of organisational goals

(b)	 Manager credibility: The perception of managerial practices as fair, respectful, 
and consistent, fostering trust between managers and their direct reports.

(c)	 Appreciative feedback: Receiving meaningful and appreciative feedback that 
focuses on individual strengths and performance.

(d)	 Enabling environment: The extent to which organisational policies and proce-
dures and the physical work environment enable the employee to perform.

(e)	 Team relations: The support received from and the perceived competence of 
team members in achieving shared goals.

(f)	 Strength use: The opportunity for employees to leverage their personal strengths 
to achieve organisational goals.

(g)	 Employee voice: The extent to which employees feel heard and can freely express 
their perspectives without fearing negative consequences to their self-image, 
status, or career.

(h)	 Recognition and rewards: The level of appreciation employees feel, and the 
rewards received for their contributions.

(i)	 Personal development: Providing growth and development opportunities as part 
of employees’ work experience.

These performance-enhancing conditions or enablers create a positive work 
environment conducive to personal well-being and performance (Meyer, 2019; 
Schaufeli, 2006). Research indicates that when these nine enablers are in place, it 
leads to higher levels of work engagement, intrinsic motivation, organisational 
commitment, job satisfaction, individual performance, and organisational profits 
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(Coetzee & Veldsman, 2016; Veldsman, 2018; Veldsman & Coetzee, 2014). They 
have also been associated with lower intentions to leave, staff turnover, and absen-
teeism (Coetzee & Veldsman, 2016). Therefore, PWI is a crucial metric for design-
ing positive work environments that foster performance.

To measure PWI, Veldsman and Coetzee (2014) developed the PWIS. The PWIS 
is a 33-item self-report instrument that measures the nine performance-enhancing 
conditions or enablers required to facilitate an employee’s emotional-cognitive iden-
tification with and psychological attachment to work and the organisation (Velds-
man, 2018). Previous studies conducted in South African organisations have dem-
onstrated acceptable levels of factorial validity and internal consistency for the 
PWIS (Veldsman & Coetzee, 2014, 2015). During its initial development, Veldsman 
(2013) tested three different first-order factorial models of the PWIS and found sup-
port for both the original nine first-order factorial model (Time 1 = χ2/df(414) = 4.56; 
CFI = 0.92; SRMR = 0.05; AIC = 159.03; Time 2 = χ2/df(482) = 4.89; CFI = 0.93; 
SRMR = 0.05; AIC = 129.73), and a first-order factor model where the originally 
conceptualised individual congruence and enabling environment, as well as strategic 
connection, manager credibility and appreciative feedback, was consolidated into 
one construct (Time 1 = χ2/df(414) = 2.16; CFI = 0.91; SRMR = 0.05; AIC = 637.829; 
Time 2 = χ2/df(482) = 2.05; CFI = 0.91; SRMR = 0.05; AIC = 612.44). Standardised 
factor loadings ranged from 0.35 to 0.77 to each a priori latent factorial model at 
both time points (Veldsman, 2013). Further, the inter-subscale correlations ranged 
from 0.27 to 0.83 at different time points, indicating acceptable levels of construct 
validity (Veldsman, 2013). Similarly, Veldsman and Coetzee (2015) found support 
for both the original nine-first-order factorial solution (χ2/df(582) = 2.07; CFI = 0.92; 
TLI = 0.90; RMSEA = 0.04; SRMR = 0.05) and a second-order factorial model 
(χ2/df(582) = 4.78; CFI = 0.94; TLI = 0.92; RMSEA = 0.08; SRMR = 0.05) of the 
PWIS. In this study, all standardised factor loadings were moderate to strong indica-
tors (0.39 to 0.83) of the different first-order factors (Veldsman & Coetzee, 2015). 
Finally, Coetzee and Veldsman (2016) replicated the findings and found support for 
the nine-first-order factorial model in a South African sample (χ2/df(1268) = 3.52; 
CFI = 0.92; TLI = 0.90; RMSEA = 0.05; SRMR = 0.04). Thus, there is sufficient sup-
port for assessing both a nine-first-order factorial structure and a higher-order facto-
rial model for the PWIS. However, it is not clear whether the higher-order factorial 
model is a function of these nine first-order factors or if only a general PWI factor 
exists that is separate from these nine factors (i.e. a bifactor model).

In terms of internal consistency and reliability, the nine-first-order factorial model 
of the PWIS was shown to be reliable in different studies. Veldsman (2013) assessed 
the instrument’s internal consistency with both Cronbach’s Alpha and Composite 
Reliability ranging from 0.68 to 0.89 in two independent samples. The second-order 
PWI factor also showed to be reliable in both samples, with Cronbach’s Alpha and 
Composite Reliability estimates ranging from 0.88 to 0.89. Veldsman and Coetzee 
(2014) found similar results for the nine first-order factorial model with Cronbach 
alphas ranging from 0.66 to 0.90. Further, Rasch item level reliability estimates, 
which indicate each individual item’s difficulty level, showed that all items were 
easy to understand and that they could reliably measure each construct (Veldsman 
& Coetzee, 2015). This implies that the PWIS can be seen as a reliable instrument 
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within the South African context; yet questions remain about its internal consistency 
in other contexts.

Despite evidence as to the factorial validity and internal consistency of the PWIS, 
Coetzee and Veldsman (2016)

found significant differences between the nine enablers and different demographic 
factors. Coetzee and Veldsman (2016) reported small to moderate differences 
between genders (males and females) on appreciative feedback (Female Mean = 2.93 
vs. Male Mean = 2.72; d = 0.24; p < 0.01), strategic connection (Female Mean = 3.13 
vs Male Mean = 2.98 d = 0.23; p < 0.01) and enabling environments (Male 
Mean = 2.95 vs Female Mean = 2.81; d = 0.20; p < 0.01). Similarly, significant differ-
ences were found between different age cohorts on appreciative feedback (d = 0.17; 
p < 0.01), team relations (d = 0.14; p < 0.01), strengths use (d = 0.30; p < 0.01) and 
enabling environments (d = 0.20; p < 0.01). Differences were also found between dif-
ferent tenure groups in terms of enabling environments (d = 0.21; p < 0.01). Despite 
showing differences between groups, no evidence was presented regarding the facto-
rial equivalence (or measurement invariance) between groups, limiting the useful-
ness of these group comparisons.

2 � The Current Study

Despite showing promise as a measure of PWI, its validity, reliability, and invar-
iance on socio-demographic factors in a global context is still to be investigated. 
Therefore, this paper investigates the psychometric properties and measurement 
invariance of the PWIS scale within global organisational contexts. Specifically, 
the study aims to explore the factorial validity of the scale by comparing traditional 
independent cluster modelling confirmatory factor analysis (ICM-CFA) with more 
modern exploratory structural equation modelling (ESEM) approaches. Addition-
ally, it aims to examine the measurement invariance of the scale between genders 
and different levels of education. Furthermore, the study will investigate the instru-
ment’s measurement quality and internal consistency. The findings of this study will 
contribute valuable evidence supporting the use of the PWIS as a valid and reliable 
tool for measuring PWI, benefiting both researchers and practitioners in their efforts 
to enhance organisational performance.

3 � Research Methodology

3.1 � Participants and Procedure

An availability-based sampling strategy was employed to draw 19,134 partici-
pants from several global organisations in the United States, the United Kingdom, 
the United Arab Emirates, Australia, South Africa, Namibia, Botswana, Zambia, 
Nigeria, Kenya and Lesotho. Data collection took place between January 2016 
to January 2020. The demographic characteristics of the sample are summarised 
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in Table 1. The majority of the participants were women (53.59%) between the 
ages of 36 and 45 (42.41%) with at least a high school diploma (10.75%). Most 
individuals were employed within the banking industry (55.65%) and with their 
organisation between 3 and 5 years (26.33%).

Table 1   Demographic characteristics of participants (N = 19,134)

Item Category Frequency (f) Percentage (%)

Gender Male 6759 35.33
Female 10,254 53.59
Prefer not to Say 261 1.36
Missing 1860 9.72

Age (years) 21 to 25 141 0.74
26 to 35 2679 14.00
36 to 45 8115 42.41
46 to 55 5935 31.02
56 and Older 1264 6.61
Missing 1000 5.23

Level of education Did not complete Highschool 953 4.98
Highschool Diploma 2056 10.75
Vocational Diploma 890 4.65
Bachelor’s Degree 411 2.15
Post-graduate Degree 376 1.97
Missing 14,448 75.51

Tenure Less than 1 Year 2057 10.75
1 to 2 Years 3128 16.35
3 to 5 years 5037 26.33
6 to 10 years 4739 24.77
10 years or more 3019 15.78
Missing 1154 6.03

Industry Banking 10,648 55.65
Financial Services 2797 14.62
Higher Education 113 0.59
Information Technology 128 0.67
Legal Services 543 2.84
Manufacturing 3318 17.34
Marketing 50 0.26
Medical Services 248 1.30
NGO 892 4.66
Petrochemical 162 0.85
Property Management 136 0.71
Public Services 212 1.11
Missing 113 0.59
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3.2 � Measures

The Psychological Work Immersion Scale (PWIS: Veldsman & Coetzee, 2014) was used 
to measure the drivers of psychological work immersion. The 33-item self-report scale is 
administered in English and measured nine elements of psychological work immersion: 
(a) strategic connection (‘To what extent does the work you do help your organisation to 
achieve its goals?’), (b) manager credibility (‘Does your direct manager treat everyone 
fairly and consistently?’), (c) appreciative feedback (‘How often does your direct man-
ager give you feedback on how well you are doing?’), (d) enabling environment (‘Do 
the policies and procedures in your organisation enable you to do your job well?’), (e) 
team relations (‘Do you feel that your co-workers treat you with dignity and respect?’), 
(f) strength use (‘Do you get the opportunity to develop your strengths at work?’), (g) 
employee voice (‘Do your ideas and opinions count at work?’), (h) recognition and 
rewards (‘Do you feel fairly compensated for the work you are doing?’) and (i) personal 
development (‘Do you feel that you develop and learn new skills in your current job?’). 
The scale employed a 4-point Likert scale ranging from 1 (“Never”) to 4 (“Always”).

3.3 � Statistical Analysis

Data were processed with both JASP 0.17 (JASP, 2022) and Mplus 8.10 (Muthén & 
Muthén, 2023). A sequential step-wise analysis strategy was employed through the 
structural equation modelling framework. Missing data was managed through the 
full maximum likelihood estimation approach (FIML).

The descriptive statistics (means, standard deviations, skewness, kurtosis) and Pearson 
correlation coefficients were estimated to explore the data and test assumptions. The results 
are summarised in Table 6. The PWIS’s factorial validity was examined using a competing 
confirmatory factor measurement modelling strategy with the MLR estimation method.1 
Two approaches, namely the ICM-CFA and ESEM approach, were employed to estimate and 
compare different measurement models (Muthén & Muthén, 2020; Van Zyl & Ten Klooster, 
2022). Traditional ICM-CFAs constrained items to load only onto their respective factorial 
models, while cross-loadings were set to zero. Bifactor ICM-CFA models were rotated using 
a target rotation method with orthogonal factors. The G-factor represented a general PWI 
factor, while S-factors reflected specific dimensions of flow at work. ESEM models adhered 
to the guidelines proposed by Van Zyl and Ten Klooster (2022), permitting cross-loadings 
between items and non-target factors while maintaining them close to zero. Target rotation 
was employed for ESEM models, similar to ICM-CFAs. Bifactor ESEM models allowed 
cross-loadings between S-factors, constrained to approach zero. The De Beer and Van Zyl 
(2019) ESEM code generator was used to estimate the ESEM models.

The best-fitting measurement model was determined by meeting both (a) tradi-
tional data-model fit criteria (c.f. Table 2) and (b) measurement quality indicators. 

1  Given that Likert Scales of 5 points or less are considered categorial, we also estimated the measure-
ment models and measurement invariance using the WSLMV estimation method in Mplus (c.f. Brauer 
et al., 2023) and presented the results in Tables 7 and 8. No practical differences between the MLR and 
WSLMV estimation methods were found.
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Measurement quality for the bifactor ESEM model was indicated by a well-defined 
G-factor (λ > 0.30, p < 0.05) and relatively well-defined S-factors (λ > 0.10, p < 0.05) 
(Morin, 2023; Morin et al., 2016). The G-Factor should explain the majority of the 
common variance, and for the S-factors, the most important criterion is that items 
should load significantly onto their a priori latent factors (Morin, 2023; Van Zyl & 
Ten Klooster, 2022). Further, item uniqueness (0.10 < uniqueness < 0.90), tolerance 
for cross-loadings and level of internal consistency were also considered as crite-
ria to evaluate measurement quality (Kline, 2010). The standardised factor loadings 
and internal consistency of the best-fitting measurement model, which demonstrated 
both excellent model fit and measurement quality, were reported.

Internal consistency for the bifactor ESEM model was assessed using McDonald’s 
Omega (ω > 0.50; Morin, 2023; Perreira et al., 2018). In bifactor CFA and ESEM mod-
els, true score variance is divided across the general and specific factors, resulting in 
lower omega values by design compared to unidimensional models. Perreira et al. (2018) 
and Morin (2023) highlight that conventional thresholds like 0.70 or 0.80 are unreal-
istic, inappropriate and that “these guidelines are not suited to bifactor models” (p.70). 
To understand why more flexible reliability guidelines are needed for bifactor models, 
it is helpful to revisit the classical test theory (CTT) conception of reliability. In CTT, 
an observed score (σ2total) is considered to be composed of two parts: true score vari-
ance (σ2true) and random measurement error (σ2error) (Perreira et al., 2018). The rela-
tionship between these components is expressed as: σ2total = σ2true + σ2error (Perreira 
et  al., 2018). This leads to the definition of reliability (rxx) as the ratio of true score 
variance to total variance: rxx = σ2true/σ2total. An important implication is that 1—
rxx = σ2error. In a typical measurement model: (a) σ2true corresponds to λi2 at the item 
level and (Σ|λi|)2 at the scale level. (b) σ2error corresponds to δi at the item level and Σδi 
at the scale level. (c) σ2total corresponds to λi2 + δi at the item level and ([Σ|λi|]2 + Σδii) 
at the scale level. Bifactor models are by definition more complex, with both G- and 
S-factors representing σ2true. This divides σ2true across two distinct and competing fac-
tors (Perreira et al., 2018). Thus, σ2total corresponds to: λgi2 + λsi2 + δi at the item level 
and ([Σ|λgi|]2 + [Σ|λsi|]2 + Σδii) at the scale level. Despite this bifurcation of true score 
variance, omega is calculated as: (Σ|λgi|)2 / ([Σ|λgi|]2 + Σδii) for G (ignoring the S fac-
tor) and (Σ|λsi|)2 / ([Σ|λsi|]2 + Σδii) for S (ignoring the G factor). Proposed alternatives 
by Rodriguez et al. (2016) fail to fully resolve this issue leading to the recognition that 
more flexible criteria are needed to evaluate the reliability of G and S factors in bifactor 
(ESEM) models (Morin, 2023; Perreira et al., 2018). Therefore, Perreira et al. (2018) 
suggest to use 0.50 as a cutoff for omega as a minimum threshold.

Finally, factorial equivalence or "measurement invariance" (MI) across genders and 
levels of education was assessed. MI was evaluated by comparing a series of increas-
ingly restrictive models: (a) configural invariance, (b) metric invariance, (c) scalar 
invariance, and (d) strict invariance. Models were compared using Chen’s (2007) cri-
teria, considering changes in RMSEA (Δ < 0.015; p > 0.01), SRMR (Δ < 0.02), CFI 
(Δ < 0.01), and TLI (Δ < 0.01) (Chen, 2007; Wang & Wang, 2020). Chi-square and 
chi-square difference tests were reported for transparency, although they were not used 
as evaluation criteria due to current debates and challenges associated with the statis-
tic (Morin et al., 2020; Wang & Wang, 2020). De Beer and Morin’s (2022) BESEM 
invariance syntax generator was used to generate the code for the MI estimations.
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4 � Results

4.1 � Factorial Validity: Competing Measurement Models

A competing measurement modelling strategy was employed to investigate the fac-
torial validity of the PWIS. Measured items were treated as observed indicators, no 
items were removed, and error terms were freely estimated. Seven competing meas-
urement models were estimated and sequentially compared. A description of each 
model and the associated model fit statistics are summarised in Table 3.

The results showed that, with the exception of the baseline model (Model 0), all the 
estimated models fitted the data and met the measurement quality criteria. However, 
the Bifactor ESEM Model 6 (cf. Fig. 1) with one general factor of overall Psychologi-
cal Work Immersion and nine specific factors (Strategic Connection, Manager Cred-
ibility, Appreciative Feedback, Enabling Environment, Team Relations, Individual 
Congruence, Employee Voice, Recognition and Praise, and Personal Development) 
showed to fit the data comparatively better than any of the other estimated models 
(χ2

(19134) = 1936.152; df = 243; CFI = 0.99; TLI = 0.97; RMSEA = 0.03 [0.024, 0.026] 
p = 1.00; SRMR = 0.01; AIC = 776,741.65; BIC = 779,323.79). Model 6 also met 
the measurement quality criteria by showing acceptable standardised factor loadings 
(λ > 0.35; p < 0.01), standard errors, and item uniqueness (δ < 0.10 but > 0.90; p < 0.01) 
(Asparouhov & Muthén, 2009; Kline, 2011).

4.2 � Factor Loadings and Internal Consistency

Next, the standardised factor loadings, item uniqueness and the level of internal con-
sistency were estimated for the Bifactor ESEM Model 6. The results are summa-
rised in Table 4. Except for employee voice, the results show that both general and 
the other specific factors are measured reliably with McDonald’s Omegas (ω > 0.50) 
exceeding the suggested cut-off scores. Further, the General factor is well defined, 
and Specific factors are relatively well defined with significant factor loadings pre-
sent on target factors. However, item 4 on the Recognition and Praise specific fac-
tor (’Does your organisation have a formal reward or recognition program for doing 
good work?’) produced a non-significant loading, and therefore, it seems to be better 
represented by the General factor. Taken together, the Bifactor ESEM Model 6 with 
one General and nine Specific factors showed good measurement quality.

4.3 � Measurement Invariance Across Genders and Levels of Education

Next, the factorial equivalence or measurement invariance of the Bifactor ESEM 
Model 6 between genders (men and women) and different levels of education (grade 
11 or below, high school diploma, national diploma, university degree and postgradu-
ate degree) was explored. The results, summarised in Table 5, showed that the Bifac-
tor ESEM Model 6 was equivalent for both genders and different levels of education 
as no statistically significant differences in terms of RMSEA (Δ < 0.015), SRMR 
(Δ < 0.02), CFI (< 0.01), and TLI (< 0.01) between the configural, metric, scalar and 
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strict invariance models were found (Wang & Wang, 2020). This implies meaningful 
comparisons between groups can be made, and the overall score for the general and 
specific factors can be reliably used to compare groups (Wang & Wang, 2020).

5 � Discussion

The present study investigated the psychometric properties and measurement invari-
ance of the PWIS within diverse global organisational contexts. Results supported 
a bifactor ESEM model, comprised of one general factor representing overall psy-
chological work immersion and nine specific factors corresponding to strategic con-
nection, manager credibility, appreciative feedback, enabling environment, team 
relations, strength use, employee voice, recognition and rewards, and personal devel-
opment. This model demonstrated sound reliability and strong measurement invari-
ance across gender and education level subgroups. Findings suggest psychological 
work immersion is a multidimensional construct that both depend on yet is distinct 
from the synergistic interplay between the nine performance-enabling conditions. 
The results support the use of the PWIS as a valid and reliable measure to assess 
psychological work immersion and that it could be used to make valid latent mean 
comparisons between genders and education levels.

5.1 � The Psychometric Properties of the PWIS

When considering the factorial validity of the PWIS, the results showed that the 
less restrictive ESEM models fitted the data significantly better than the traditional, 

Fig. 1   Bifactor ESEM model
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restrictive ICM-CFA models. This supports the assumption that PWI is a multidimen-
sional construct that is a function of a dynamic interaction between the nine enablers 
rather than a model where each factor functions in isolation. In other words, when one 
allows for cross-loadings (constrained to be as close to zero as possible), it provides 
a more accurate representation of how PWI is formed and measured by capturing 
the interaction between factors (Van Zyl et al., 2022). This interaction between fac-
tors cannot be accurately modelled through traditional ICM-CFA approaches, as fac-
tor loadings or interactions between factors are constrained to be zero (Van Zyl et al., 
2020, 2022). Therefore, the ESEM approach is more in line with Veldsman’s (2013) 
original definition of PWI as a factor resulting from a dynamic interaction between 
different enabling factors. The ESEM approach also compensates for differences in 
the interpretations of items and potential cross-cultural differences in the experiences 
of each construct (Morin et al., 2020; Van Zyl & Ten Klooster, 2022; Van Zyl et al., 
2022). As such, ESEM models seem to be a more viable modelling strategy for assess-
ing or modelling PWI in global organisational contexts.

More practically, the results showed that the bifactor ESEM model fitted the data 
better than any other ICM-CFA or ESEM model. PWI can thus be seen as a general 
factor that is a function of, yet separate from, nine specific enabling factors (strategic 
connection, manager credibility, appreciative feedback, enabling environment, team 
relations, strength use, employee voice, recognition and rewards, personal develop-
ment). This approach ignores the hierarchical superiority of PWI as a higher-order fac-
tor through the expression of cross-loadings on specific factors. Therefore, each of the 
specific performance-enabling factors has unique explanatory power, over and above 
the general PWI factor. This implies that each item of the PWIS shares some variance 
between the overall PWI factor and the nine specific enabling factors. Further, the 
general and specific factors within the current sample were reliably measured. Taken 
together, the results support the dynamic multi-dimensionality of the PWIS.

Despite showing support for the multi-dimensionality of the PWIS, our 
results are both similar to, yet different from, those of previous studies. First, 
like other positive psychological constructs (c.f. Van Zyl et  al., 2023), there is 
a conceptual difference between how Veldsman (2013) conceptualised PWIS as 
a function of a dynamic interaction between different enabling factors and how 
the model was tested. Veldsman (2013) and others found support for a correlated 
nine first-order factorial model and a second-order factorial model as modelled 
through the traditional ICM-CFA framework. As stated above, the ICM-CFA 
framework does not accurately model “a dynamic interaction between factors” 
but instead assumes that each factor either works in isolation of others (i.e. a 
correlated first-order model) or that PWI is a direct function of the nine first-
order factors (cf. Morin, 2023). Although our results support the ICM-CFA 
models tested in previous studies, we found that the ESEM models fit the data 
better, thereby supporting the theoretical construction of PWI. Second, Velds-
man (2013) and Veldsman and Coetzee (2014) found support for a traditional 
hierarchical model, however, our results showed that PWI is better represented 
as a bifactor model. Our results showed that both the ICM-CFA and ESEM 
bifactor models fitted the data better than traditional second-order factor mod-
els. This supports the assumption that PWI is a function of, yet separate from, 
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the nine-enabling conditions. This means that the manifested factor scores (for 
ESEM models) and aggregated mean scores (for ICM-CFA) for both the nine 
enabling conditions and overall PWI factors can be reliably used.

5.2 � Measurement Invariance Between Genders and Levels of Education

To determine whether these sub-scores of the PWIS could be used to compare overall 
PWI and its nine performance-enabling conditions between genders and those with 
different levels of education, the Bifactor ESEM Model was subjected to invariance 
testing. The results showed that configural, metric, scalar and strict invariance could 
be established across both genders and qualifications, which supports the instrument’s 
factorial equivalence. Configural invariance showed that the factor structure of the 
bifactor ESEM model was equivalent between genders and those with different levels 
of education. This implies that men and women and those with different levels of edu-
cation viewed PWI similarly (when such is expressed through cross-loadings between 
the nine enabling conditions). Establishing metric invariances shows that similar factor 
loadings were produced between groups, which implies that the relationship between 
latent factors and genders/qualifications could be meaningfully compared (Wang & 
Wang, 2020). The scalar invariance indicates that intercepts were similar across the 
different groups. Finally, strict invariance showed that the residual variances of the 
measured items (i.e. the variance not accounted for by the latent factors) were equal 
across the different groups. Taken together, the results showed that the differences in 
scores on items/factors of the bifactor ESEM model could be meaningfully interpreted 
and that comparisons between genders and different levels of education are possible. 
Thus, Researchers can confidently examine differences in work immersion between 
subgroups, which may provide valuable insights into the influence of gender and qual-
ifications in other studies. Moreover, practitioners can use the PWIS as a reliable tool 
to assess and compare levels of work immersion across diverse populations, aiding in 
the development of targeted interventions to enhance wellbeing and performance in 
the workplace.

5.3 � Limitations and Recommendations

The study is also subjected to several limitations that should be acknowledged. 
Firstly, the cross-sectional nature and availability-based sampling strategy limits 
the ability to generalise the findings outside the current sample population. Fur-
ther, it restricts the ability to determine whether the instrument’s factorial structure 
and reliability are stable over time. Future research employing longitudinal designs 
could be used to evaluate the scale’s temporal dynamics and determine whether it 
is invariant over time. Secondly, the items related to employee voice were poorly 
defined and seemed to be better represented by the general PWI factor. Each of 
the three items pertains directly to various elements of psychological safety, how-
ever, items do not fully capture the potential consequences due to a lack of such 
within the assessment context. It is suggested that additional items be introduced 
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relating to threats to career, promotion opportunities and status. Further, the three 
current items should be reformulated to include these consequences: “Does your 
direct manager involve you in decisions that impact your career?” or “Does your 
direct manager create an environment to share your opinions without fear of being 
reprimanded?”. Further, it is suggested that more specific voice-related wording be 
used to formulate the items relating to the expression of opinions and ideas. Using 
terms like "speak up" and "voice your views" may help target voice behaviours 
onto the specific factor rather than create the perception of general involvement or 
participation. It is also suggested that more items be added that specifically target 
voicing behaviours related to management decision-making, challenges related to 
the current status quo and those related to constructive suggestions about change. 
Example items to include in future studies: “Are you able to communicate your 
opinions about work issues to your manager?”, “Do you raise concerns to your 
manager when you see problems at work?”, “Do you feel comfortable speaking up 
to management with ideas for changes?”, “Are you able to challenge practices you 
believe are outdated or unnecessary without fear of repercussions?” or “Do you 
freely express your views about work matters to your manager”? These voice items 
emphasise expressing opinions, concerns, and ideas more directly, which may fur-
ther help to distinguish such from the more general PWI factor. Additionally, if 
the current instrument is used without additional modifications, researchers should 
consider using the ESEM within CFA framework, and constrain the items to only 
moderately load onto the general factor in order to compensate for the overlap with 
the specific voice factor (Morin, 2023). Thirdly, measurement invariance was only 
investigated across genders and levels of education, but other demographic vari-
ables such as age, ethnicity, and job position were not considered. Further investi-
gations examining measurement invariance across a broader range of demographic 
factors would enhance the generalizability and applicability of the PWIS. Lastly, 
despite drawing data from various global organisations, the cross-cultural equiva-
lence of the scale could not be investigated. Replication studies across diverse con-
texts and within and between different cultures would provide valuable insights into 
the cross-cultural applicability and robustness of the PWIS.

6 � Conclusion

In conclusion, this study showed that the PWIS has promise as a measure for 
overall PWI. It provided evidence of its factorial validity, reliability and meas-
urement invariance across genders and levels of education. The factorial valid-
ity analysis supports the use of the Bifactor ESEM Model, which captures the 
multidimensional nature of PWI. Furthermore, the measurement invariance find-
ings confirm that the scale measures work immersion consistently across differ-
ent genders/levels of qualifications, allowing for meaningful comparisons. Thus, 
The PWIS offers researchers and practitioners a reliable and comprehensive tool 
for assessing work immersion. Overall, this study enhances our understanding of 
PWI and provides valuable insights for organisations seeking to foster a positive 
work environment and promote employee wellbeing and performance.

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



282	 International Journal of Applied Positive Psychology (2024) 9:251–286

1 3

A
pp

en
di

x 
1

Ta
bl

e 
6  

D
es

cr
ip

tiv
e 

st
at

ist
ic

s a
nd

 p
ea

rs
on

 c
or

re
la

tio
ns

N
o

Fa
ct

or
M

ea
n

St
d.

 D
ev

ia
tio

n
Sk

ew
ne

ss
K

ur
to

si
s

1
2

3
4

5
6

7
8

9

1
Ps

yc
ho

lo
gi

ca
l W

or
k 

Im
m

er
si

on
2.

94
0.

53
-0

.2
6

-0
.3

9
—

2
St

ra
te

gi
c 

C
on

ne
ct

io
n

3.
31

0.
56

-0
.8

1
0.

45
0.

67
—

3
M

an
ag

er
 C

re
di

bi
lit

y
2.

92
0.

80
-0

.4
9

-0
.6

6
0.

85
0.

48
—

4
A

pp
re

ci
at

iv
e 

Fe
ed

ba
ck

3.
22

0.
69

-0
.9

1
0.

47
0.

70
0.

49
0.

59
—

5
En

ab
lin

g 
en

vi
ro

nm
en

t
2.

97
0.

69
-0

.4
0

-0
.4

1
0.

69
0.

55
0.

54
0.

43
—

6
Te

am
 R

el
at

io
ns

3.
08

0.
65

-0
.4

8
-0

.3
1

0.
65

0.
45

0.
47

0.
40

0.
47

—
7

St
re

ng
th

 U
se

2.
75

0.
79

-0
.2

8
-0

.7
6

0.
75

0.
51

0.
53

0.
45

0.
47

0.
47

—
8

Em
pl

oy
ee

 V
oi

ce
2.

81
0.

81
-0

.4
3

-0
.6

2
0.

85
0.

50
0.

76
0.

63
0.

51
0.

49
0.

62
—

9
Re

co
gn

iti
on

 a
nd

 P
ra

is
e

2.
48

0.
73

0.
03

-0
.7

1
0.

80
0.

48
0.

62
0.

53
0.

57
0.

47
0.

58
0.

64
—

10
Pe

rs
on

al
 D

ev
el

op
m

en
t

2.
64

0.
85

-0
.1

1
-0

.8
9

0.
78

0.
50

0.
55

0.
46

0.
54

0.
41

0.
58

0.
58

0.
63

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



283

1 3

International Journal of Applied Positive Psychology (2024) 9:251–286	

A
pp

en
di

x 
2

Ta
bl

e 
7  

C
om

pe
tin

g 
m

ea
su

re
m

en
t m

od
el

s w
ith

 W
LS

M
V

 e
sti

m
at

or

M
od

el
Ty

pe
χ

2
df

C
FI

TL
I

R
M

SE
A

SR
M

R
M

ee
ts

 
m

od
el

 fi
t 

cr
ite

ria

M
ee

ts
 m

ea
su

re
-

m
en

t q
ua

lit
y 

cr
ite

ria

M
od

el
 0

U
ni

di
m

en
si

on
al

 M
od

el
54

,0
29

.0
2

49
5

0.
87

0.
86

0.
10

[.0
96

-.0
97

]
0.

07
Pa

rti
al

ly
Ye

s
M

od
el

 1
N

in
e 

Fi
rs

t-O
rd

er
 F

ac
to

r M
od

el
15

,9
51

.7
3

45
9

0.
96

0.
96

0.
05

[.0
53

-.0
55

]
0.

04
Pa

rti
al

ly
Ye

s
M

od
el

 2
Se

co
nd

-O
rd

er
 M

od
el

 w
ith

 N
in

e 
Fi

rs
t-O

rd
er

 F
ac

to
rs

21
,0

37
.2

7
48

6
0.

95
0.

95
0.

06
[.0

60
-.0

61
]

0.
05

Pa
rti

al
ly

Ye
s

M
od

el
 3

B
ifa

ct
or

 M
od

el
 w

ith
 O

ne
 G

en
er

al
- a

nd
 N

in
e 

Sp
ec

ifi
c 

Fa
ct

or
s

18
,7

05
.2

4
46

2
0.

96
0.

95
0.

06
[.0

58
-.0

59
]

0.
04

Pa
rti

al
ly

Ye
s

M
od

el
 4

N
in

e 
Fi

rs
t-O

rd
er

 E
SE

M
 F

ac
to

r M
od

el
27

88
.4

2
26

7
0.

99
0.

99
0.
03

[.0
28

-.0
30

]
0.

01
Ye

s
Ye

s
M

od
el

 5
H

-E
SE

M
 M

od
el

 w
ith

 N
in

e 
Fi

rs
t-O

rd
er

 F
ac

to
rs

37
31

.7
6

29
4

0.
99

0.
99

0.
03

[.0
31

-.0
33

]
0.

02
Ye

s
Ye

s
M

od
el

 6
B

ifa
ct

or
 E

SE
M

 M
od

el
 w

ith
 O

ne
 G

en
er

al
- a

nd
 N

in
e 

Sp
ec

ifi
c 

Fa
ct

or
s

22
43

.1
6

24
3

1.
00

0.
99

0.
03

[.0
26

-.0
28

]
0.

01
Ye

s
Ye

s

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



284	 International Journal of Applied Positive Psychology (2024) 9:251–286

1 3

A
pp

en
di

x 
3

Ta
bl

e 
8  

M
ea

su
re

m
en

t i
nv

ar
ia

nc
e 

ac
ro

ss
 g

en
de

rs
 a

nd
 le

ve
ls

 o
f q

ua
lifi

ca
tio

n 
fo

r t
he

 b
ifa

ct
or

 E
SE

M
 m

od
el

 w
ith

 th
e 

W
LS

M
V

 e
sti

m
at

or

M
od

el
χ

2
df

C
FI

TL
I

R
M

SE
A

90
%

C
I

SR
M

R
C

M
Δ

C
FI

Δ
TL

I
Δ

R
M

SE
A

Δ
SR

M
R

M
ee

ts
 

Fi
t C

ri-
te

ria

M
ee

ts
 

In
va

r-
ia

nc
e 

C
rit

e-
ria

G
en

de
r

  1
. C

on
fig

ur
al

 
in

va
ria

nc
e

36
41

.4
49

53
6

0.
99

5
0.

99
0.
02
6

[0
.0

25
, 

0.
02

7]
0.

01
3

  2
. W

ea
k 

(λ
) 

in
va

ria
nc

e
38

77
.6

78
75

2
0.

99
5

0.
99

3
0.
02
2

[0
.0

21
, 

0.
02

3]
0.

01
6

1
0.

00
0

0.
00

3
-0

.0
04

0.
00

3
Ye

s
Ye

s

  3
. S

tro
ng

 (λ
, τ

) 
in

va
ria

nc
e

42
55

.1
5

80
7

0.
99

4
0.

99
2

0.
02
2

[0
.0

22
, 

0.
02

3]
0.

01
6

2
-0

.0
01

-0
.0

01
0.

00
0

0.
00

0
Ye

s
Ye

s

  4
. S

tri
ct

 (λ
, τ

, 
δ)

 in
va

ria
nc

e
39

04
.5

08
84

0
0.

99
5

0.
99

4
0.
02
1

[0
.0

20
, 

0.
02

1]
0.

01
7

3
0.

00
1

0.
00

2
-0

.0
01

0.
00

1
Ye

s
Ye

s

Q
ua

lifi
ca

tio
n

  1
. C

on
fig

ur
al

 
in

va
ria

nc
e

22
69

.4
99

12
23

0.
99

4
0.

98
7

0.
03
0

[0
.0

28
, 

0.
03

2]
0.

01
7

  2
. W

ea
k 

(λ
) 

in
va

ria
nc

e
37

54
.0

12
23

59
0.

99
2

0.
99

1
0.
02
5

[0
.0

24
, 

0.
02

7]
0.

02
7

1
-0

.0
02

0.
00

4
-0

.0
05

0.
01

0
Ye

s
Ye

s

  3
. S

tro
ng

 (λ
, τ

) 
in

va
ria

nc
e

39
60

.2
04

24
91

0.
99

1
0.

99
1

0.
02
5

[0
.0

24
, 

0.
02

7]
0.

03
0

2
-0

.0
01

0.
00

0
0.

00
0

0.
00

3
Ye

s
Ye

s

  4
. S

tri
ct

 (λ
, τ

, 
δ)

 in
va

ria
nc

e
34

54
.5

05
27

11
0.

99
6

0.
99

6
0.
01
7

[0
.0

15
, 

0.
01

9]
0.

03
9

3
0.

00
5

0.
00

5
-0

.0
08

0.
00

9
Ye

s
Ye

s

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



285

1 3

International Journal of Applied Positive Psychology (2024) 9:251–286	

Author Contributions  Both authors conceptualised the study. DV collected the data. LVZ analysed the 
data and drafted the first version of the manuscript. DV made substantial contributions to revisions 
and refinements of the final manuscript. All authors contributed equally to the final manuscript, read 
and approved the final version before submission.

Funding  The study was conducted in the absence of any financial support or institutional grants.

Data Availability  The data that support the findings of this study are available on request from the corre-
sponding author. The data are not publicly available due to privacy or ethical restrictions.

Declarations 

Ethics  Before participation, participants were informed about the nature of the study, and their rights/
responsibilities were highlighted. Participants were informed that participation was voluntary and that 
the right to confidentiality/anonymity was ensured. Data management procedures were in line with the 
requirements of the General Data Protection Regulation (GDPR).

Conflict of Interest  The authors have no conflict of interest to declare.

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​
ses/​by/4.​0/.

References

Asparouhov, T., & Muthén, B. (2009). Exploratory structural equation modelling. Structural Equation 
Modeling: A Multidisciplinary Journal, 16(3), 397–438.

Brauer, K., Ranger, J., & Ziegler, M. (2023). Confirmatory factor analyses in psychological test adapta-
tion and development: A non-technical discussion of the WLSMV estimator. Psychological Test 
Adaptation and Development, 4, 4–12. https://​doi.​org/​10.​1027/​2698-​1866/​a0000​34

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of measurement invariance. Structural 
Equation Modeling: A Multidisciplinary Journal, 14(3), 464–504.

Coetzee, M., & Veldsman, D. (2016). Psychological work immersion enablers and behavioural indica-
tors: Exploring socio-demographic differences among staff members. South African Journal of 
Labour Relations, 40(1), 42–58.

De Beer, L.T., & Morin, A.J.S. (2022). (B)ESEM invariance syntax generator for Mplus. Retrieved from-
https://​stats​tools.​app/b_​esem/​10.​6084/​m9.​figsh​are.​19360​808. Accessed 2 Jan 2023

De Beer, L.T. & Van Zyl, L.E. (2019). ESEM code generator for Mplus. Retrieved fromhttps://​www.​
surve​yhost.​co.​za/​esem/​10.​6084/​m9.​figsh​are.​83202​50. Accessed 2 Jan 2023

JASP. (2022). Jeffery’s amazing stats program (v.0.17). https://​jasps​tats.​org. Accessed 2 Jan 2023 
Kahn, W. A. (1990). Psychological conditions of personal engagement and disengagement at work. Acad-

emy of Management Journal, 33(4), 692–724.
Kline, R. B. (2010). Principles and practices of structural equation modelling (3rd ed.). London: Gilford 

Press.
Kline, R. B. (2011). Principles and practices of structural equation modelling (3rd ed.). Gilford Press.
Meyer, S. (2019). Psychological attachment and demographic variables: comparing profit and nonprofit 

organisations. University of Johannesburg (South Africa).
Morin, A. J. S. (2023). Exploratory structural equation modeling. In R. H. Hoyle (Ed.), Handbook of 

structural equation modeling (2nd ed., pp. 503–524). Guilford.

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



286	 International Journal of Applied Positive Psychology (2024) 9:251–286

1 3

Morin, A. J., Arens, A. K., & Marsh, H. W. (2016). A bifactor exploratory structural equation modeling 
framework for the identification of distinct sources of construct-relevant psychometric multidimen-
sionality. Structural Equation Modeling: A Multidisciplinary Journal, 23(1), 116–139.

Morin, A. J. S., Myers, N. D., & Lee, S. (2020). Modern factor analytic techniques: Bifactor models, 
exploratory structural equation modelling and bifactor-ESEM. In G. Tenenbaum & R. C. Eklund 
(Eds.), Handbook of sport psychology (4th ed., Vol. 2, pp. 1044–1073). Wiley Publishers.

Muthén, L. K., & Muthén, B. O. (2020). Mplus Users Manual. Muthén and Muthén.
Muthén, L. K., & Muthén, B. O. (2023). Mplus (Version 8.10). Muthén and Muthén
Perreira, T. A., Morin, A. J. S., Hebert, M., Gillet, N., Houle, S. A., & Berta, W. (2018). The short form 

of the Workplace Affective Commitment Multidimensional Questionnaire (WACMQ-S): A bifac-
tor-ESEM approach among healthcare professionals. Journal of Vocational Behavior, 106, 62–83. 
https://​doi.​org/​10.​1016/j.​jvb.​2017.​12.​004

Rodriguez, A., Reise, S. P., & Haviland, M. G. (2016). Evaluating bifactor models: Calculating and inter-
preting statistical indices. Psychological Methods, 21(2), 137–150.

Schaufeli, W. B., Bakker, A. B., & Salanova, M. (2006). The measurement of workengagement with a 
short questionnaire: A cross-national study. Educational and Psychological Measurement, 66(4), 
701–716.

Van Zyl, L. E., Heijenk, B., Klibert, J., Shankland, R., Verger, N. B., Rothmann, S., ... & van der Meij, L. 
(2022). Grit across nations: The cross-national equivalence of the Grit-O scale. Journal of Happi-
ness Studies, 23(7), 3179–3213

Van Zyl, L. E., & Ten Klooster, P. M. (2022). Exploratory structural equation modelling: Practical guide-
lines and tutorial with a convenient online tool for Mplus. Frontiers in Psychiatry, 12, 795672. 
https://​doi.​org/​10.​3389/​fpsyt.​2021.​795672

Van Zyl, L. E., Olckers, C., & Roll, L. C. (2020). The psychometric properties of the Grit-O scale within 
the Twente Region in the Netherlands: An ICM-CFA vs. ESEM Approach. Frontiers in Psychology, 
11, 796. https://​doi.​org/​10.​3389/​fpsyg.​2020.​00796

Van Zyl, L. E., Gaffaney, J., Van der Vaart, L., Dik, B. J., & Donaldson, S. I. (2023). The critiques and 
criticisms of positive psychology: A systematic literature review. The Journal of Positive Psychol-
ogy. https://​doi.​org/​10.​1080/​17439​760.​2023.​21789​56

Veldsman, D., & Coetzee, M. (2014). People performance enablers in relation to employees’ psychologi-
cal attachment to the organization. Journal of Psychology in Africa, 24(6), 480–486.

Veldsman, D. (2013). Moving towards a strategic human capital return on investment model: An explora-
tory study of the Psychological Work Immersion Scale. Unpublished research report.

Veldsman, D. (2018). The Flow@ Work Model as a talent retention framework for the knowledge econ-
omy. Psychology of Retention: Theory, Research and Practice (pp. 35–52). Springer International 
Publishing.

Veldsman, D., & Coetzee, P. M. (2015). Measuring people performance enablers in relation to psycho-
logical attachment: Validation of the Psychological Work Immersion Scale. Journal of Psychology, 
24(26), 1–24.

Wang, J., & Wang, X. (2020). Structural equation modelling: Applications using Mplus (2nd ed.). Wiley.

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published maps 
and institutional affiliations.

Content courtesy of Springer Nature, terms of use apply. Rights reserved.



1.

2.

3.

4.

5.

6.

Terms and Conditions
 
Springer Nature journal content, brought to you courtesy of Springer Nature Customer Service Center
GmbH (“Springer Nature”). 
Springer Nature supports a reasonable amount of sharing of  research papers by authors, subscribers
and authorised users (“Users”), for small-scale personal, non-commercial use provided that all
copyright, trade and service marks and other proprietary notices are maintained. By accessing,
sharing, receiving or otherwise using the Springer Nature journal content you agree to these terms of
use (“Terms”). For these purposes, Springer Nature considers academic use (by researchers and
students) to be non-commercial. 
These Terms are supplementary and will apply in addition to any applicable website terms and
conditions, a relevant site licence or a personal subscription. These Terms will prevail over any
conflict or ambiguity with regards to the relevant terms, a site licence or a personal subscription (to
the extent of the conflict or ambiguity only). For Creative Commons-licensed articles, the terms of
the Creative Commons license used will apply. 
We collect and use personal data to provide access to the Springer Nature journal content. We may
also use these personal data internally within ResearchGate and Springer Nature and as agreed share
it, in an anonymised way, for purposes of tracking, analysis and reporting. We will not otherwise
disclose your personal data outside the ResearchGate or the Springer Nature group of companies
unless we have your permission as detailed in the Privacy Policy. 
While Users may use the Springer Nature journal content for small scale, personal non-commercial
use, it is important to note that Users may not: 
 

use such content for the purpose of providing other users with access on a regular or large scale

basis or as a means to circumvent access control;

use such content where to do so would be considered a criminal or statutory offence in any

jurisdiction, or gives rise to civil liability, or is otherwise unlawful;

falsely or misleadingly imply or suggest endorsement, approval , sponsorship, or association

unless explicitly agreed to by Springer Nature in writing;

use bots or other automated methods to access the content or redirect messages

override any security feature or exclusionary protocol; or

share the content in order to create substitute for Springer Nature products or services or a

systematic database of Springer Nature journal content.
 
In line with the restriction against commercial use, Springer Nature does not permit the creation of a
product or service that creates revenue, royalties, rent or income from our content or its inclusion as
part of a paid for service or for other commercial gain. Springer Nature journal content cannot be
used for inter-library loans and librarians may not upload Springer Nature journal content on a large
scale into their, or any other, institutional repository. 
These terms of use are reviewed regularly and may be amended at any time. Springer Nature is not
obligated to publish any information or content on this website and may remove it or features or
functionality at our sole discretion, at any time with or without notice. Springer Nature may revoke
this licence to you at any time and remove access to any copies of the Springer Nature journal content
which have been saved. 
To the fullest extent permitted by law, Springer Nature makes no warranties, representations or
guarantees to Users, either express or implied with respect to the Springer nature journal content and
all parties disclaim and waive any implied warranties or warranties imposed by law, including
merchantability or fitness for any particular purpose. 
Please note that these rights do not automatically extend to content, data or other material published
by Springer Nature that may be licensed from third parties. 
If you would like to use or distribute our Springer Nature journal content to a wider audience or on a
regular basis or in any other manner not expressly permitted by these Terms, please contact Springer
Nature at 
 

onlineservice@springernature.com
 

mailto:onlineservice@springernature.com

