
ORIGINAL ARTICLE

Quality assurance for workplace health promotion. Validation
of the quality criteria for WHP in the Austrian quality
management system

Gert Lang1
& Christoph Heigl2 & Paulino Jiménez3

Received: 1 October 2018 /Accepted: 20 November 2018
# Springer-Verlag GmbH Germany, part of Springer Nature 2018

Abstract
Aim Workplace health promotion (WHP) is being increasingly employed as a corporate strategy, being at its most effective when
it is implemented in a high-quality and sustainable way. Based on normative principles, a quality management system for WHP
was introduced in Austria in 2004. This article examines the measurement quality to validate this quality assurance system.
Subjects and methods From 2014 to 2017, WHP projects have been assessed rigorously by means of a standardized procedure
using 15 quality criteria. The foundations for this are an application submitted by the company, and the decision as to whether a
WHP quality certificate is awarded or not is based on the overall assessment. Data are available for the 1131 Austrian companies.
Based on theoretical and methodological considerations, the measurement quality was investigated in relation to the overall
quality of WHP projects with the help of structural equation models.
Results The confirmatory one-factor analysis revealed satisfactory construct validity (λ ≥ 0.40) and high reliability for the overall
scale (α = 0.87), although the fit was not acceptable. The bi-factor analysis with a general factor (GF) and three specific residual
factors resulted in good model fit. The GF explained most of the common variance (ECV = 63.9%); the overall scale was also
characterized by its high reliability (αGF = 0.90, ωHGF = 0.82).
Conclusion The results justify the creation of an overall scale for assessing the quality of WHP. The mean varied by the year of
submission, and there was a significant difference between both small/large enterprises and initial/renewal awards. The mea-
surement tool can be considered a good screening instrument for awarding the WHP quality certificate.
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Abbreviations
λ Factor loading
(∑ λ)2 Sum of loadings squared
(∑ λ2) Sum of squared loadings
CBFA Confirmatory bi-factor analysis
CFA Confirmatory factor analysis
CFI Comparative fit index
CI Confidence interval
df Degrees of freedom
ECV Explained common variance
ENWHP European Network for

Workplace Health Promotion
FGÖ Fonds Gesundes Österreich
GF General factor
IA Initial award
ICC Intra-class correlation
LE Large enterprise
m Arithmetic mean
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MGCBFA Multi-group confirmatory
bi-factor analysis

N Number of valid cases
ÖNBGF Österreichisches Netzwerk

Betriebliche Gesundheitsförderung
p p value
QI Quality indicator
RA Renewal award
RF Residual factor
RMSEA Root mean standard error

of approximation
s Standard deviation
s3 Skewness
s4 Kurtosis
SE Small enterprise
TLI Tucker-Lewis index
WHP Workplace health promotion
WLSMV Weighted least square means

and variance adjusted
α Cronbach’s alpha
χ2 Chi-square
ωH Omega hierarchical
ωS Omega specific

Introduction

Workplace health promotion (WHP) has increased in both pop-
ularity and scope over the last 20 years. Although it principally
emerged in medium-sized and large enterprises, in the mean-
time, smaller enterprises, too—despite having fewer resources
and structures—are starting to appreciate the benefits of WHP
(Pieper et al. 2015; Rosian-Schikuta et al. 2016) and are mak-
ing use of this corporate strategy. The growing necessity for
employers to increase their attractivity for existing and future
employees is also becoming a key incentive for introducing
WHP (Lohaus and Rietz 2015; Winter and Grünewald 2016).

Effective and sustainable WHP does, however, require qual-
ity assurance as the processes, methods and measures applied in
practice differ in relation to standards of quality. Kliche et al.
(2004), for example, stated that a considerable number of
programmes neglect central standards of quality such as docu-
mentation and/or the evaluation of processes and results. This,
then, raises the question as to how the quality of future or current
WHP projects can be assessed or, in other words, how high- and
low-quality programmes can be distinguished from each other.

The quality of services can only be appraised when quality
criteria have been specified (Jiménez et al. 2014). The assess-
ment of quality often draws on the triad of structure, process
and outcome proposed by Donabedian (1980)—occasionally
supplemented by conceptual quality (Kliche et al. 2007).
Structural quality relates to settings and parameters (e.g. qual-
ifications, continuing professional development and in-service

training, methodological expertise, rooms and technical
equipment) while procedural quality refers to the way in
which components are delivered (e.g. process planning, diag-
nosis, goal setting, implementing measures). The quality of
outcome describes the monitoring of success and satisfaction
(e.g. the evaluation of efficacy and sustainability, knowledge
transfer) while conceptual quality relates to theories, concepts
and explanatory models that need to be taken into account
(Donabedian 1980; Donabedian 2005 [1966]).

These quality criteria are deployed in various fields, for
example, in health promotion and disease prevention (Ader
et al. 2001). Here, quality criteria are commonly used to be
able to assess specific characteristics in an objective way and
can be employed consistently, economically and comparably
as an inspection system.

As is also usual in other fields (e.g. organizational devel-
opment), pre-existing norms in which assessment criteria are
specified are taken as the basis for quality assessments. The
result of the overall quality of a WHP project can be found in
different outcomes. The idea of assessing this quality therefore
was to include criteria that are covering the different aspects of
WHP: In connection with WHP, the Luxembourg Declaration
in the European Union (ENWHP 1997) takes on the main
normative function. The fundamental principles formulated
in it are taken as the accepted guidelines for basic standards
of quality in WHP, including, in particular, (1) the integration
of WHP in all areas of organizations, (2) the broad participa-
tion of employees in its conception and implementation, (3) a
holistic concept of health and (4) systematic procedures that
prevent the implementation of individual measures in
isolation.

These principles form the foundations that safeguard the
quality and effect ofWHP, whether in the form of pilot projects
or programmes that have already been sustainably integrated in
corporate processes (workplace health management), and that,
subsequently, allowWHP to be assessed (Jiménez et al. 2014).
In this very spirit, various quality assurance systems have al-
ready taken root in German-speaking countries such as the
Swiss seal of quality known as the BFriendly Work Space^
(Gesundheitsförderung Schweiz 2018) or the BGerman Seal
of Corporate Health^ and the BGerman Corporate Health
Award^ (BKK Dachverband 2018a, b).

In conjunction with the Austrian Health Promotion Fund
(Fonds Gesundes Österreich, FGÖ), the Austrian Network for
Workplace Health Promotion (Österreichisches Netzwerk
Betriebliche Gesundheitsförderung, ÖNBGF) already de-
signed a quality assurance system in 2004 that was subse-
quently implemented nationwide and has been evolving ever
since. Since 2013, the WHP quality certificate (BGF-
Gütesiegel), which is awarded for a 3-year period, has been
a standardized system of application coupled with a quantita-
tive assessment procedure elaborating on the criteria laid
down in the Luxembourg Declaration and applying a
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catalogue of 15 different quality criteria (Heigl 2014). These
quality criteria were drawn up with the aim of comprehensive-
ly reflecting the quality of WHP and are closely associated
with the goal of maintaining the objectivity, transparency and
stability of quality assurance whether WHP is being intro-
duced for the first time or has been integrated sustainably in
enterprises of any size.

As WHP quality can be seen as the fulfilment of all criteria
in a holistic sense, the fundamental principles of the
Luxembourg Declaration served as the frame for building
the catalogue. As can be seen in the Appendix, the quality
indicators target these concepts, in particular the integration
of WHP, participation, the holistic concept of health, and the
distinctions among structure, process, outcome and concept
(cf. Donabedian 1980; Kliche et al. 2007). Although WHP
quality should be assessed by all possible aspects, the selected
criteria should not be seen as an exhausting list but more as
representing the universe of all possible aspects. Therefore,
some quality indicators could be more overlapping than
others.

Now that the quality assurance system has been in opera-
tion for several years, this article aims to explore the measure-
ment quality of the WHP quality criteria as well as the appli-
cation and assessment processes behind it. To do so, it is first
necessary to specify the implicit theoretical and methodolog-
ical assumptions that lie behind the conceptualization of qual-
ity in WHP. Based on this, hypotheses can be inferred and
tested with the help of empirical data. Finally, this article will
explain questions relating to potential implications for the
continued development of this quality management system.

Study design and research methods

Theoretical and methodological foundations

To specify the concept behind the quality of WHP, it is nec-
essary to set up theoretical and logical foundations as well as
to define the methodological characteristics of an empirical
examination of that concept of quality. Initially, it is important
to establish which components make up the quality ofWHP as
a theoretical concept (in a disposing manner) and how the
concept of quality contributes (functionally) to the rationale
behind the theoretical construct of overall quality.

The concept can be specified on three levels (Weiber and
Mühlhaus 2010): the primary goal on the object level is to
assess the quality ofWHP.We definedWHP quality as a latent
factor that is being assessed in a holistic manner using a re-
flective measurement approach (Jarvis et al. 2003). The qual-
ity of WHP can be measured by ascertaining the extent to
which the derived WHP quality criteria have been fulfilled.
The attribute level, in contrast, defines which components
should be used to reflect the quality of WHP. In accordance

with general considerations of quality (cf. Donabedian 1980),
the components of WHP can be described in terms of their
structure, process and outcome, each of which involves differ-
ent aspects of quality. An attributive definition, thus, covers
the overall quality ofWHP, or a range of properties, which can
be described in terms of quality criteria, while a functional
definition sees the quality of WHP as a multi-attributional
construct of quality reflected by individual properties that
can be defined by different quality indicators. Finally, on the
subject level, it is necessary to clarify who is responsible for
assessing the overall quality of WHP. In the Austrian Quality
Management System, the application submitted by a company
provides the basis for a quality certificate being awarded. To
measure the quality of WHP, an inspection catalogue is used
as a measurement operation.

Based on this theoretical specification of the concept, a
latent construct is assumed, meaning that WHP—despite the
theoretical concept consisting of several components and dif-
fering properties—is empirically unidimensional. The multi-
attributive measurement instrument that this requires assumes
that the overall quality of WHP is reflected by various quality
indicators that can be used to create a quality scale.

The most common technique for determining dimension-
ality is factor analysis (DeVellis 2017). Not infrequently, how-
ever, such applications report that the response data do not
reproduce the assumed unidimensional factor structure to a
satisfactory extent. According to Reise et al. (2010), the prob-
lem occurs when the wrong default model is used. Particularly
with multifaceted constructs and complex measurement in-
struments with heterogeneous manifestations, it has been
pointed out in the literature that the (co-)variation of indicators
can often not be ascribed to a general factor alone (Chen et al.
2012). In other words, the assumption of unidimensionality is
too restrictive and can result in poor model fit.

A bi-factorial approach provides a possible solution and
alternative modelling strategy (Chen et al. 2006: 190).
Applications of bi-factor models for determining unidimen-
sionality have become quite common in the meantime, help-
ing to clarify the measurement structure of assessment scales.
As Reise points out explicitly, Bbi-factor modeling potentially
provides a solid foundation for conceptualizing psychological
constructs, constructing measures, and evaluating a measure’s
psychometric properties^ (Reise 2012: 667). The advantage of
this type of analysis is that these models provide information
on specific residual factors that go beyond the hypothetically
assumed general factor (here: the overall quality of WHP).
The analysis allows a comparison of the strength of the gen-
eral quality factor in relation to the residual factors and, at the
same time, the model estimates the factor loadings of all mea-
surement indicators. In addition, the results of the analysis
allow an estimation of whether the assumption of unidimen-
sionality is met. If nothing else, the presence of a strong gen-
eral factor with sufficiently high factor loadings justifies the
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creation of an overall quality scale as is currently the case in
the assessment process for awarding a WHP quality
certificate.

Research questions and hypotheses

This article seeks to validate the measurement quality of the
submission and assessment process of the Austrian Quality
Management System using a theory-led approach. It investi-
gates the applicability of the theory-driven WHP quality
criteria and the measurement process used when describing
and assessing the quality of WHP as implemented in Austrian
enterprises. More specifically, it aims to answer empirically
whether the quality criteria and indicators are suited as a valid
and reliable measurement instrument to assess quality and
justify the creation of a scale on the overall quality of WHP.

The investigation involves analysing the psychometric
properties of the measurement instrument in several stages.
As a first step, the data are described empirically; they com-
prise the individual assessments collected from a total of 1131
companies between 2014 and 2017. The quality construct of
WHP is tested in the second stage using factor analysis; here
several one- and bi-factor models are specified. The research-
led hypothesis verifies whether the 15 quality indicators can
be subsumed empirically under one dimension of overall
WHP quality, in other words whether satisfactory (construct)
validity can be demonstrated for the individual indicators and
reliability of the overall scale. In addition, the comparability of
the overall quality is tested. In a third step, the properties of the
overall scale for WHP quality are analysed descriptively, i.e.
how the scale values of WHP quality differ in relation to
small/large enterprises, year of submission and initial/
renewal awards of the WHP quality certificate.

Submission and assessment process

On the basis of the Luxembourg Declaration (ENWHP 1997),
seven WHP experts in the fields of health promotion and
disease prevention from Austria and abroad reviewed the rel-
evant literature and took part in several workshops before
formulating 15 criteria with high content validity to evaluate
the quality of WHP (including evaluation guidelines). These
criteria were piloted in 178 Austrian companies in 2013 and
then used regularly from 2014 onwards (cf. Heigl 2014).

Applications have to be submitted for the quality certificate
to be awarded. Companies provide a comprehensive descrip-
tion of WHP projects or programmes that they have initiated
by filling in a standardized application form. Applications for
the quality certificate are collected at the coordination point
and passed on to external experts who then examine them
independently. The applications are used to evaluate the pro-
jects and programmes on the basis of the 15 criteria. To mea-
sure the quality of WHP, an inspection catalogue is used (as

the measurement operation) in which relevant questions and
checklists are defined for every quality criterion and opera-
tionalized to ensure inter-reliability (ÖNBGF 2018, cf.
Appendix).

In the assessment process, the inspection catalogue is used
in a content-analytic procedure by experienced and specially
trained experts from an independent, externally appointed in-
stitution. The individual criteria are evaluated using a uniform
rating scale (0 = Bquality criterion not fulfilled^ – 3 = Bquality
criterion completely fulfilled^); the total number of points
ranges between 0 and 45. The WHP quality certificate is not
awarded when 0 to 19 points are obtained and is awarded
automatically for 26 to 45 points. When 20 to 25 points are
obtained, the application/company is dealt with in a meeting
where the decision is made whether to award the certificate or
not. For small enterprises (up to 49 employees), the points and
thresholds are adjusted (Heigl 2014: 41).

The principle of objectivity states that the results of the
measurement should not be affected by the individuals carry-
ing them out. In unclear cases, the evaluation team makes use
of double or triple verification. The quality of the 1131 overall
assessments was compared with the 856 (75.7%) cases of
optional self-assessment by the regional/service points of the
Austrian Network for Workplace Health Promotion
(ÖNBGF). Whether the coding was accurate or not (inter-
rater reliability) was assessed with the help of a mixed, con-
sistent, average intra-class correlation (ICC) coefficient
(McGraw and Wong 1996). The calculated ICC = 0.682
(95% CI: 0.644–0.716) within the range of 0.60 to 0.74
(Cicchetti 1994) indicates that the assessments carried out by
those involved in the process had a good degree of agreement
with only a low measurement error and that the statistical
power in particular was not reduced significantly for the sub-
sequent analyses. The evaluations are therefore considered to
be suitable for the hypothesis testing to follow.

Data basis

A total of N = 1131 applications submitted and evaluated be-
tween 2014 and 2017 are available to validate the submission
and assessment process.Within this period, the annual number
of applications increased steadily from 227 to 393.

The companies that applied represent a cross-section of
enterprises in Austria in terms of the region they came from,
the size of the enterprise and their WHP status: 469 applica-
tions (41.5%) came from enterprises in the densely populated
eastern region of Austria, 466 (41.2%) from the equally dense-
ly populated western region and 196 (17.3%) from the rela-
tively sparsely populated southern region of Austria. In terms
of size, 531 applications (46.9%) were from companies with
up to 49 employees (small enterprises, SE) and 600 applica-
tions (53.1%) were submitted by companies with 50 or more
employees (large enterprises, LE); 659 companies (58.3%)
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submitted applications to be awarded the WHP quality certif-
icate for the first time (initial award, IA) and 472 enterprises
(42.7%) did so to renew their WHP quality certificate for the
first to the fourth time (renewal award, RA) (cf. Table 1).

Statistical data analysis

To answer the research questions and hypotheses, the data
were analysed in several steps:

(1) The variables were analysed descriptively in SPSS relat-
ing to the mean (m), standard deviation (s), skewness (s3)
and kurtosis (s4). It was expected that the variables would
have a significant dispersion around the mean (i.e. that
they would differentiate) and that the distribution of the
indicators would not be skewed (s3 < |2.0|) and would be
unimodal (s4 = |7.0|) (Byrne 2012), in other words that
there would be no floor or ceiling effects (Bortz and
Döring 2016).

(2) The measurement structure or quality was investigated
using factor analysis as a means of examining the struc-
ture in Mplus 7 (Muthén and Muthén 2012). Baseline
model 1 comprised a confirmatory one-factor analysis
(CFA). This tests whether the theoretical preliminary
considerations and the hypotheses derived from them
apply to the factor structure. As the assumption of unidi-
mensionality is too restrictive in some applications, this
was followed by a confirmatory bi-factor analysis
(CBFA) as an additional model 2—after a necessary ex-
ploratory intermediate stage (cf. Reise 2012). In addition
to an estimation of the factor loadings on the general

quality factor (GF), it provides further information on
residual factors (RF). This model also makes it possible
to judge the acceptability of the assumption of unidimen-
sionality. In addition, in a multiple group confirmatory
bi-factor analysis (MGCBFA), the measurement struc-
ture for small and large enterprises as well as for initial
and renewal awards was examined in a third model.

The parameter estimation of the models made use of the
WLSMVmethod (weighted least squares means and variance
adjusted). According to current simulation studies, using the
WLSMV estimation method means that the factor loadings
and standard errors for indicators with fewer than five catego-
ries can be estimated with less bias and more precision, espe-
cially with a larger number of cases and with a normally dis-
tributed latent dimension (Cheng-Hsien 2016; Rhemtulla et al.
2012).

To evaluate the model, standardized effect sizes (factor
loadings λ > 0.30) were accepted that make a significant con-
tribution to the factor (Bowling 2017) and the modification
indices were inspected (Byrne 2012), e.g. meaningful mea-
surement error covariances were taken into account. The level
of significancewas set at p < 0.05. Goodmodel fit is shown by
the following thresholds for the fit indices: χ2 test1 (χ2/degrees
of freedom, df < 3.0), the root mean standard error of approx-
imation (RMSEA < 0.08), the comparative fit index and the
Tucker-Lewis index (CFI/TLI > 0.90) (Browne and Cudeck
1993; Hu and Bentler 1999; Kline 2011). To identify the
content-related accuracy of the quality criteria, the reliability
of the indicators was ascertained using Cronbach’s alpha (α >
0.70) (Nunnally and Bernstein 1994). Ascertaining the reli-
ability of the bi-factor model usually makes use of the coeffi-
cient omega hierarchical (ωH> 0.75) in relation to the general
factor saturation (Reise 2012) and omega specific (ωS) for the
saturation of the residual factors (McDonald 1999; Zinbarg
et al. 2005). When checking the validity of bi-factor models,
unidimensionality of the general factor is supported when it
explains most of the variance of the indicators (explained
common variance, e.g. ECV > 0.70) and, consequently, the
explained variance is lower for the specified residual factors.

(3) In the final stage of analysis, the properties of the overall
quality scale are described in relation to the mean (95%
confidence interval, CI) and standard deviation as well as
mean differences (p < 0.05) according to groups (small
vs. large enterprises, initial vs. renewal awards, year of
submission).

Table 1 Description of cases (N = 1131)

Variable Category N %

Total number 1131 100.0

Year 2014 227 20.1

2015 249 22.0

2016 262 23.2

2017 393 34.7

Region (federal states) Eastern Austria (B, NÖ, W) 469 41.5

Western Austria (OÖ, S, T, V) 466 41.2

Southern Austria (K, ST) 196 17.3

Size of enterprise Small enterprisea 531 46.9

Large enterpriseb 600 53.1

Submissions Initial award 659 58.3

Renewal awardsc 472 42.7

B Burgenland, NÖ Lower Austria, W Vienna, OÖ Upper Austria, S
Salzburg, T Tyrol, V Vorarlberg, K Carinthia, ST Styria
a Up to 49 employees
b 50 employees or more
c Includes submissions for the 1st, 2nd, 3rd or 4th renewal award

1 A non-significant χ2 test is preferable; however, the test tends to incorrectly
reject models based on a large sample (Bollen 1989).
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Results

Descriptive analysis

The scores for the 15 quality indicators are given in Table 2
below. The category used most frequently was Bquality crite-
rion almost fulfilled^ (value 2) while the categories of
Bcompletely fulfilled^ (3) or Bnot really fulfilled^ (1) were
used much less frequently and the category Bnot fulfilled^
(0) was hardly used at all. The means ranged from m =
1.96–2.58 with standard deviations of s = 0.52–0.83. This re-
veals that some quality indicators differentiated better [e.g.
target group orientation, structure (of the project),
individual-directed measures) than others (e.g. corporate prin-
ciples/culture, responsibilities/contact person, general evalua-
tion]. Despite the low number of measurement categories, the
indicators exhibited unimodal distribution (s4 = −1.33−0.01)
and were only mildly skewed (s3 = −0.88−0.00).

Construct validity and reliability

In the baseline model 1a, a confirmatory one-factor analysis
(CFA) was run after combining categories 1 and 0 because of
the small number of cases in the latter, and one factor loading
was fixed to 1 to identify the model. While there were satis-
factory coefficients for the support of validity of the individual
indicators (factor loadings λ ≥ 0.40 | p < 0.001) and the reli-
ability of the overall scale (Cronbach’s α = 0.87), but no sat-
isfactory model fit was achieved (χ2/df = 12.2 | RMSEA =

0.10 | CFI = 0.85 | TLI = 0.82). The modification indices indi-
cated a series of measurement error covariances between in-
dividual indicators that needed to be specified. For good mod-
el fit, a total of five such modifications would have to be made
in model 1b (χ2/df = 4.7 | RMSEA= 0.06 | CFI = 0.95 | TLI =
0.94), which suggests a more complex factor structure.

The exploratory bi-factor analysis (model 2a) carried out as
an interim step pointed to three interpretable residual factors
(RF) alongside the general quality factor (GF). Model 2a had
excellent fit (χ2/df = 2.0 | RMSEA= 0.03 | CFI/TLI = 0.99).

When specifying the confirmatory bi-factor model 2b
based on this information, one factor loading fixed to 1 was
taken into account on the general factor (GF) and on the three
residual factors (RF1-3). In addition, the analysis took account
of covariances with the residual factors by the general factor
and was therefore assumed to be orthogonal (Chen et al. 2012;
Reise 2012). The confirmatory bi-factor model as specified
indicated a good fit for the model in relation to the empirical
data (χ2/df = 5.1 | RMSEA = 0.06 | CFI = 0.95 | TLI = 0.94).
With its acceptable factor loadings (λGF ≥ 0.32 | p < 0.001),
the general factor (GF) did not only explain most of the com-
mon covariances among the indicators (ECVGF = 63.9%) but
was also characterized by the very high reliability of the over-
all scale (αGF = 0.90 | ωHGF = 0.82).

The factor loadings for the residual factors were mostly
acceptable (λRF = 0.24–0.70) and additionally explained be-
tween 9.0 and 13.4% of the variance, as the general factor
did not do so entirely. In comparison with the general factor,
the residual factors were less reliable, particularly in relation to

Table 2 Descriptive statistics for
the quality indicators (N = 1131) QI Description Score (in %) m s s3 s4

0 1 2 3

1 Corporate principles/culture 0.0 1.3 56.8 41.7 2.40 0.52 0.10 −1.33
2 Structure (of the project) 0.0 7.7 49.9 42.3 2.35 0.62 −0.39 −0.67
3 Responsibilities/contact persons 0.0 3.2 35.5 61.2 2.58 0.55 −0.88 −0.26
4 Target group orientation 4.2 24.0 43.4 28.2 1.96 0.83 −0.36 −0.57
5 Diagnostic phase/tools/needs

assessment
0.0 4.7 37.9 57.3 2.53 0.59 −0.81 −0.34

6 Employee orientation 0.0 11.6 49.5 38.7 2.27 0.66 −0.35 −0.75
7 Communication 0.0 5.6 47.9 46.2 2.41 0.60 −0.44 −0.63
8 Environment-directed measures 0.0 6.2 38.6 55.1 2.49 0.61 −0.78 −0.39
9 Individual-directed measures 0.0 19.1 46.6 34.2 2.15 0.72 −0.23 −1.03
10 Leadership 0.0 13.5 53.3 33.0 2.20 0.65 −0.23 −0.73
11 Quality of the formulation/scope of the

goals
0.0 15.4 66.5 17.8 2.02 0.58 0.00 0.01

12 Monitoring of results and evaluation 0.0 4.2 37.8 57.8 2.54 0.58 −0.81 −0.35
13 Attainment of goals 0.1 4.0 53.6 42.2 2.38 0.57 −0.26 −0.60
14 Sustainability 0.1 3.6 51.8 44.3 2.41 0.57 −0.30 −0.63
15 General evaluation 0.0 4.9 62.6 32.3 2.27 0.55 0.05 −0.48

Range: 0 = quality criterion not fulfilled to 3 = quality criterion completely fulfilled

QI quality indicator, m mean, s standard deviation, s3 skewness, s4 kurtosis
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the preferred coefficient omega specific (αRF = 0.38–0.80 |
ωSRF = 0.33–0.60).

Based on the residual factors, relevant sets of indicators
could be identified. The first residual factor combined
structural aspects of the WHP project (quality indicator
i2), corporate principles or corporate culture (i1) and re-
sponsibility for WHP or the contact person (i3). The sec-
ond residual factor included the diagnostic phase carried
out in the needs assessment as well as diagnostic tools
used (i5), the monitoring of results and evaluation carried
out at the end of the project (i12) and the employee ori-
entation which that implies (i6). The third residual factor
clustered around the extent and quality of the goals that
were set (i11) and those that were achieved (i13) in the
WHP project (Table 3).

To ascertain whether the bi-factorial structure also held for
relevant groups (configural invariance), a multiple group com-
parison was employed. The fit of group model 3a comparing
small enterprises (SE) and large enterprises (LE) was just as
acceptable (χ2/df = 3.4 | RMSEA= 0.07 | CFI = 0.92 | TLI =
0.92) as that of group model 3b comparing initial awards (IE)
and renewal awards (RA) (χ2/df = 3.4 | RMSEA = 0.07 |
CFI = 0.93 | TLI = 0.92) whereby the higher χ2 values suggest

that the groups of small enterprises (χ2SE = 331.60 vs. χ2LE =
324.53) and initial awards (χ2IA = 343.16 vs. χ2RA = 315.70)
had a slightly worse fit.

The reliability of the group models varied. It was best for
the groups of renewal awards and large enterprises (α = 0.92/
0.91 | ωH= 0.87/0.84 respectively), good for initial awards
and small enterprises (α = 0.88/0.88 |ωH= 0.78/0.79 respec-
tively) and much worse, in contrast, for the residual factors.
The explained variance for the general factor was best for the
group of renewal awards (ECV = 71.8%) and worst for the
initial awards (ECV = 59.3%). The explained variance for
the residual factors was never higher than 14.8%. The differ-
ences in the standardized factor loadings are given in Fig. 1.
Table 4 provides an overview comparing the goodness of fit of
the various models.

Scale properties

The unweighted additive overall scale had a mean of m = 35.0
(95% CI: 34.7–35.2), a significant standard deviation (s = 4.8)
and minimal skewness (s3 = −0.13) for the overall data. The
distribution did not show any floor or ceiling effects because

Table 3 Standardized factor
loadings from the one- and bi-
factor analyses (N = 1131)

QI Description One factor
(CFA)

Bi-factor (CBFA)

GF RF1 RF2 RF3

1 Corporate principles/culture 0.56 0.54 0.33

2 Structure (of the project) 0.49 0.45 0.66

3 Responsibilities/contact persons 0.40 0.37 0.33

4 Target group orientation 0.56 0.58

5 Diagnostic phase/tools/needs assessment 0.55 0.46 0.65

6 Employee orientation 0.62 0.60 0.24

7 Communication 0.59 0.60

8 Environment-directed measures 0.55 0.57

9 Individual-directed measures 0.58 0.60

10 Leadership 0.43 0.44

11 Quality of the formulation/scope of the goals 0.45 0.39 0.70

12 Monitoring of results and evaluation 0.51 0.40 0.65

13 Attainment of goals 0.39 0.32 0.70

14 Sustainability 0.72 0.73

15 General evaluation 0.97 0.99

Sum of squared loadings (∑ λ2) 4.96 4.67 0.65 0.91 0.97

Sum of loadings squared (∑ λ)2 70.04 64.21 1.75 2.38 1.93

Cronbach’s alpha (α) 0.87 0.90 0.55 0.38 0.80

Omega hierarchical (ωH) or omega specific
(ωS)

0.82 0.33 0.41 0.60

Explained common variance (ECV) 63.9% 9.0% 12.6% 13.4%

All factor loadings are significant (p < 0.001)

QI Quality indicator (i1-15), GF general factor, RF residual factor
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only 0.3% had the minimum scale value of 21 and 1.2% the
maximum scale value of 45 (Table 5).

The mean varied minimally but significantly (p < 0.05) de-
pending on the year of submission. The bimodal distribution

(cf. Fig. 2) was due to the significant differences in mean
between small and large enterprises (mSE = 34.4 and mLE =
36.3) as well as between initial and renewal awards (mIA =
34.0 and mRA = 36.3). In addition, the standard deviation was
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Fig. 1 Results of the multiple group comparison (MGCBFA, N = 1131)
between small and large enterprises (left) and initial and renewal awards
(right). SE = small enterprise, LE = large enterprise, IA = initial award,

RA = renewal award; χ2 = chi-square test statistic, df = degrees of
freedom, RMSEA = root mean standard error of approximation, CFI =
comparative fit index, TLI = Tucker-Lewis index

Table 4 Comparison of models
(N = 1131) Model χ2 df χ2/

df
RMSEA 90% CI CFI TLI

Low High

One factor

1a. CFA: one-factor model 1102.90 90 12.3 0.10 0.10 0.11 0.85 0.82

1b. CFA: incl. 5 measurement error
covariancesa

400.55 85 4.7 0.06 0.05 0.06 0.95 0.94

Bi-factor

2a. EBFA: 1 GF + 3 RF 100.34 51 2.0 0.03 0.02 0.04 0.99 0.99

2b. CBFA: 1 GF + 3 RF 436.45 85 5.1 0.06 0.06 0.07 0.95 0.93

Bi-factor in group comparison

3a. MGCBFA: SE and LE 656.13 194 3.4 0.07 0.06 0.07 0.92 0.92

3b. MGCBFA: IA and RA 658.86 194 3.4 0.07 0.06 0.07 0.93 0.92

GF general factor, RF residual factor, SE small enterprise, LE large enterprise, IA initial award, RA renewal award,
CFA confirmatory factor analysis, EBFA exploratory bi-factor analysis, CBFA confirmatory bi-factor analysis,
MGCBFAmulti-group CBFA;χ2 chi-square test statistic, df degrees of freedom,RMSEA rootmean standard error
of approximation, CI confidence interval, CFI comparative fit index, TLI Tucker-Lewis index
a Includes five specific measurement error covariances (indicators: i11-i13, i5-i12, i2-i3, i5-i6, i12-i13)
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higher for large enterprises and renewal awards than for small
enterprises and initial awards.

Discussion

Although the one-factor model had to be rejected because of
its poor model fit, the unidimensionality of the WHP quality
construct and its indicators can be assumed. The results of the
bi-factor model justify the creation of an overall scale to assess

the quality of WHP and thus confirm the first underlying
hypothesis not only because all 15 quality indicators had a
relevant contribution to make and therefore explained most
of the total variance of the scale (ECVGF = 63.9%) but also
because the overall scale was characterized by the high reli-
ability of the measurement (ωHGF = 0.82). For the intended
screening purposes, the indicators measured the quality di-
mension of WHP very precisely and reliably.

The specific residual factors point to additional but non-
independent individual dimensions (ECVRF = 9.0–13.4% |

Table 5 Comparison of the
means of the overall WHP quality
scale (N = 1131)

Variable Category N m 95% CI s p <

Lower
bound

Upper
bound

Scale value Total 1131 35.0 34.7 35.2 4.80 –

Year 2014 227 35.0 34.3 35.7 5.35

2015 249 34.3 33.7 34.9 4.60

2016 262 34.8 34.2 35.3 4.59

2017 393 35.5 35.0 35.2 4.69 0.018

Size of
enterprise

Small
enterprisea

531 33.4 33.1 33.8 4.27

Large
enterpriseb

600 36.3 35.9 36.7 4.85 0.001

Submissions Initial award 659 34.0 33.7 34.3 4.31

Renewal award 472 36.3 35.8 36.8 5.13 0.001

m mean, s standard deviation, CI 95% confidence interval with its lower and upper bound
aUp to 49 employees
b 50 employees or more

total WHP quality score (N=1131)
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Fig. 2 Histogram of the WHP quality scale (N = 1131)
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ωSRF = 0.33–0.60) and a lack of discriminatory power for
individual indicators. This is accounted for by the overlap
between and difficulty of isolating individual aspects of the
quality of WHP in relation to their structure, process and out-
come on the one hand and by the methodological challenges
of the complex data collection and evaluation process on the
other. For example, the residual factor consisting of the indi-
cators Bcorporate principles^, Bstructure of the project^ and
Bresponsibilities^ indicates several particularities in relation to
environment-directed aspects in the structure of WHP.
BDiagnosis and needs assessment^, Bemployee orientation^
and Bmonitoring of results and evaluation^ indicate key pro-
cesses inWHP, while the Bquality of the formulation of goals^
and Battainment of goals^ relate to the effects and results of
WHP, which are closely related to each other.

The quality of WHP can be represented as a general factor
independently of its individual dimensions. Despite the dom-
inance of the general factor, a few individual item variances
that were not explained were substantial and have to be taken
into account to represent the quality dimension of WHP in an
adequate manner. The explicit consideration of error variances
in the bi-factor model not only confirms that the quality of
WHP is an independent dimension but also that several resid-
ual factors lie behind it. As the multiple group comparison
revealed, this finding applied to differing extents when
assessing the quality of both different-sized enterprises and
those running WHP projects in different stages, from the pilot
phase to a sustainable programme.

The strength of the scale is to be found in the multifaceted
and multidimensional quality construct, which allows a com-
prehensive estimation of quality and, simultaneously, repre-
sents one latent variable. Despite the generally known limita-
tions of self-assessment tools (see below for more details), the
WHP quality scale and its 15 quality indicators provide a good
foundation for determining the overall quality of and differ-
ences in quality in WHP projects. The values achieved on the
scale are easy to interpret overall because the quality indica-
tors represent relatively good measurements of the general
factor of WHP quality and because they generally reflect
one single dimension. In addition, the scale can differentiate
between different levels of quality in WHP. The significant
differences in the mean between small and large enterprises
as well as between initial and renewal awards point to this
characteristic of the scale. Thus, the overall scale is suitable
for evaluating applications to decide whether a company can
be awarded a quality certificate or not on the basis of a WHP
project.

Limitations

In the analysis at hand, construct validity and internal consis-
tency (reliability) could be confirmed. Future analyses should

furnish proof of criterion validity, for example, by identifying a
match between WHP quality levels and employee satisfaction
(concurrent validity) or the success of a company (predictive
validity). To provide further proof of the reliability of the qual-
ity measurement, research designs with repeated measures are
needed (test-retest reliability) (cf. Evers et al. 2013: 58 f.).

It is worth underlining again that the available data relate to
companies that submitted an application to be awarded the
WHP quality certificate and are thus not a representative cross
section of all enterprises. Due to the selective nature of the data,
it is not possible to generalize about the quality of WHP in all
Austrian companies. Instead, the data represent so-called pro-
totypical enterprises (Diamantopoulos 2005: 3) or examples of
good WHP practice, as is apparent from the higher average
scale points at m = 35.0 (95% CI: 34.7–35.2) and as is justified
by the BWHP quality certificate^ being awarded. Even if not
included in the empirical data at hand, in principle the scale is
also capable of capturing medium and poor quality WHP.

In a similar vein it needs to be noted that some companies
possibly did undergo the process of evaluating their projects as
the criteria are known and by self-evaluating they could have
decided not to take part. This could be seen as a drawback for
the award procedure but also as an opportunity to raise the
quality. At this time there are no empirical data but this should
be seen as an important research question for the future.

The 15 quality criteria or indicators do not need to be re-
vised radically. All indicators contribute significantly towards
explaining the general factor. Due to the above-mentioned
limitation concerning the instrument itself, it should not be
forgotten that such a complex measurement procedure cannot
happen independently of the applicants or assessors. Despite
the degree of reliability achieved, it is likely that the measure-
ment includes both random and systematic imprecision. The
literature frequently mentions causes such as potential distor-
tions due to inconclusive indicators, the context of the mea-
surement and the desire to achieve consistency and social
desirability, to mention but a few (Schnell et al. 2013).

Tominimize sources of measurement error, therefore, some
measures already employed in the Austrian quality manage-
ment system should be improved or the introduction of new
measures contributing additionally to an improvement in con-
struct validity should be discussed (e.g. anonymization/blind
applications, a higher discriminatory power in their
operationalization, on-going and in-depth training for asses-
sors, reflection on the evaluation process). Another basis for
optimizing the submission and assessment process concerns
the residual factors that were identified as a source of common
error variance. Here the recommendation is to consider the
different levels (application form, enterprise as applicant, as-
sessor) and aspects (clarity, economics, usefulness) (Jiménez
et al. 2014).

One possible source of bias, for example, is the use of the
same method and identical measurement tools (common-
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method bias) (Podsakoff et al. 2003; Spector 2006; Van deVijver
2013). Therefore, the assessors could be the source of systematic
error covariances, causing correlations between the measure-
ments. In this respect, it is worth mentioning a methodological
review of the quality management system that is taking place at
present in which the advantages and disadvantages of different
techniques used to collect the data are being compared system-
atically (written application, telephone interview, participant ob-
servation/audit) to provide additional insights.

Conclusions

This article provides new information and insightful perspec-
tives on the measurement quality of quality criteria to assess
overall WHP. The quality of comprehensiveWHP in line with
the guiding principles of the Luxembourg Declaration can be
described as a multi-attributional construct. This is measured
on the basis of how general areas of quality can be taken into
account in relation to structure, process and outcome.

The analysis at hand confirms the construct validity and
internal consistency (reliability) of the measurement. The
existing 15 quality criteria provide a transparent and under-
standable basis for differentiating among low, medium and
high quality WHPs. The measurement instrument is an emi-
nently suitable tool for screening purposes when awarding the
WHP quality certificate. The validation relates to the entire
submission and assessment process because the evaluation
can only be as good as the content-related criteria,
submission/application procedure and associated processes.

The results also show that quality assurance can be
achieved by awarding a quality certificate: As Heigl (2014)
outlined, theWHP quality certificates are only awarded once a
certain number of points have been assigned. In case of re-
newal awards, more points are achieved. This also implies that
companies that resubmit strive to match the previous results or
would like to improve their quality still further.

The results of this validation process reinforce efforts relat-
ing to quality assurance in WHP with the goal of creating a
uniform system oriented towards international standards and
of providing a quantifiable basis as a prerequisite for a high-
quality and sustainable promotion of health in a company
setting. The quality criteria are not only useful for assessors
as an objective basis for deciding whether enterprises should
be awarded a WHP quality certificate or not. Even before that
stage, the quality criteria provide useful guidance for decision-
makers within the company (e.g. project managers, prevention
specialists, works council members) as well as external ex-
perts (e.g. consultants, evaluators) when planning,
implementing and reviewing a WHP project or programme,
not forgetting the employees in the enterprises who them-
selves benefit from such standards of quality.
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