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This article reports on the structural validation of the Positive and Negative
Occupational States Inventory, which measures positive and negative states at
work. The first aim was to check for the impact of item wording. The second
aim was to check for interactions between items and gender or age. More than
31,000 data collected in 63 Belgian and French companies were used. Results
of structural equation show that meaning better represents the tool structure
than wording, at least for the negative occupational state. Results of differential
item functioning analyses show that gender and age have no impact on work-
ers’ answers. It is concluded that future studies should check for the impact of
initial NOSI and POSI levels. Future studies should also examine reciprocal
relationships between working conditions on the one hand and NOSI and POSI
on the other.

Keywords: wellbeing at work, validation, structural equation modelling, dif-
ferential item functioning

With the development of positive psychology, occupational psychologists
have been interested not only in workers negative reactions to work situations
(stress or health problems for example), but also in positive ones, such as
work motivation or engagement. As an illustration, the Job Demands-
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Resources (JDR) model (Bakker & Demerouti, 2007; Schaufeli & Bakker,
2004) considers positive and negative work experiences (work engagement
and burnout) as distinct reactions occurring in distinct work situations. On the
one hand, high job demands combined with a lack of job resources would
facilitate the development of burnout and negative outcomes such as health
problems. On the other hand, the presence of job resources would be associ-
ated with job engagement and positive outcomes such as a low intention to
leave the organization. According to the JDR model, such positive and nega-
tive work reactions have distinct antecedents and consequences, and therefore
they must be measured with different items (Schaufeli, Salanova, Gonzalez-
Roma & Bakker, 2002). The aim of our study is to complete the validation
process of the Positive and Negative Occupational States Inventory (PNOSI),
a new tool measuring positive and negative workers’ reactions to their work-
ing environment. We will first check for the impact of item wording on fac-
torial structure. We will then check for gender and age impact on workers’
answers.

The Positive and Negative Occupational States Inventory

Between 1999 and 2003, our research unit collaborated within a research pro-
gram investigating the “Flexihealth” concept (Vandenberghe, De Keyser,
Vlerick & D’hoore, 2004), at the end of which the PNOSI was elaborated
(Hansez, Grisard & De Keyser, 2004). This inventory was designed to meas-
ure both positive and negative states at work with separate items. De Keyser
and Hansez (1996) and Hansez (2008) define occupational stress as the
response of workers facing demands that they feel they have to manage but
for which they doubt that necessary resources are available. We consider this
type of response as negative occupational state (NOSI). On the contrary, we
define positive occupational state (POSI) as the response of workers facing
demands that they feel they have to manage and for which they perceive nec-
essary resources are available.

The idea that different types of stressors lead to different experiences at
work is developed by Podsakoff, LePine and LePine (2007), who distinguish
between hindrance and challenge stressors. Hindrance stressors are obstacles
or constraints to workers personal growth and work-related accomplishment.
Challenge stressors promote workers personal development and achieve-
ment. Both are related to job strain, but hindrance stressors elicit negative
affective and behavioural responses, whereas challenge stressors are also
associated to positive affective and behavioural responses. More specifically,
in their meta-analysis, the authors have found that hindrance stressors are
positively related to job strain and withdrawal behaviours such as absentee-
ism or intended and actual turnover. Hindrance stressors are also negatively
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related to job satisfaction and organizational commitment. Challenge stres-
sors were also positively related to job strain, but they were positively asso-
ciated with job satisfaction and organizational commitment, and negatively
associated with intended and actual turnover.

The PNOSI has been of large use for diagnostic purposes in French-
speaking countries (especially Belgium and France), collecting more than
30,000 data from diverse occupational fields such as veterinary practice,
farming, informatics, printing, pharmaceutics, and the energy, public or
health care sectors (Bertrand, Peters, Perée & Hansez, 2010; Hansez, Bracci
& Bertrand, 2007; Hansez & Chmiel, 2010; Hansez, Schins & Rollin, 2008).
A recent study of Barbier, Peters & Hansez (2009) has confirmed the two-fac-
tor structure of the PNOSI. The tool is composed of one factor measuring
NOSI and another factor measuring POSI. This structure has been replicated
on several samples coming from diverse Belgian and French companies
active in different areas. The study of Barbier et al. (2009) has also shown that
NOSI is distinct from burnout. According to Demerouti, Bakker, Nachreiner
and Ebbinghaus (2002), “whereas short-term effects of strain develop as an
immediate reaction to specific work conditions... , burnout will develop only
after repeated, prolonged, and unsuccessful confrontation with such condi-
tions” (p.426). According to the study of Barbier et al. (2009), NOSI can be
considered as an intermediate state occurring before burnout. The second
scale, POSI, seems to be conceptually equivalent to engagement. Engage-
ment at work is defined as a persistent, positive and satisfying state of mind
linked to work (Schaufeli et al., 2002). It can be considered as an “assumption
of ‘optimal functioning’ at work in terms of well-being” (Hallberg &
Schaufeli, 2006, p.120). According to the study of Barbier et al. (2009), POSI
can be considered as an alternative measurement for engagement.

Even if PNOSI’s structure has been validated and replicated, it suffers
from one main criticism relating to item wording. More specifically, all NOSI
items are negatively worded whereas all POSI items are positively worded.
According to Anastasi (1988), one-side worded scales are not as psychomet-
rically valid as scales including both positively and negatively worded items.
Such scales can lead to response bias and thus biased solutions in which pos-
itively and negatively worded items are likely to load on separate factors
(Doty & Glick, 1998). In consequence, it might be that this two-dimensional
structure is an artifact reflecting item wording rather than “true” content. The
first aim of our study is to address this shortcoming. In that order, we created
new items. Half of them were positively worded and supposed to measure
NOSI, whereas the remaining half were negatively worded and supposed to
measure POSI. In doing so, each subscale comprises items that are positively
and negatively worded. We expected the PNOSI two-factor structure to
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reflect the “true” item content rather than item wording. More specifically, we
expect that:

Hypothesis 1:Items will load more strongly on factors defined based on
content (NOSI/POSI) than on factors defined based on wording (posi-
tive/negative).

The second aim of our study is to check whether gender and age interact
with POSI and NOSI items. According to Hungi (2005), an important part of
a tool evaluation lies in checking for bias towards some subgroups of the pop-
ulation to which the test is administered. It is expected that individuals having
the same level of a trait or ability will show the same probability of choosing
a similar answer, irrespective of the particular subgroups to which they
belong. When individuals of different groups share the same level on a given
construct but have different probabilities of endorsing one item measuring
that construct, then the item is said to show differential item functioning
(DIF)(Mitchelson, Wicher, LeBreton & Craig, 2009).

It is well known that some subgroups of workers are at risks in terms of
stress. It is notably the case for women (De Keyser & Hansez, 2002). De Smet
et al. (2005) investigated gender differences in stress at work at a European
level. They show that men perceive less psychological demands and more job
control than women. Moreover, job stress and reported stress symptoms are
more prevalent among women than among men. In Belgium, according to the
third Belstress study (Kittel, Godin, Clays & De Baker, 2008), Belgian work-
ing women aged between 30 and 55 showed higher levels of strain than work-
ing men of the same age. Another variable that should be taken into account
is age. Some studies report that stress is more frequently reported by older
than by younger workers (Griffiths, 1999; Poelmans, Compernolle, De Neve,
Buelens & Rombouts, 1999), whereas others argue that age, and the associ-
ated experience, might act as a buffer against work stressors, with coping
being more efficient as workers get older (Jex, 1998). Randall (2007) also
found burnout to be negatively correlated with age. Thus, theoretical and
empirical facts do not establish clear relations between stress and age. In one
of their study, Bertrand et al. (2010) summarize that older workers do not
experience more difficulties at work than younger workers, excepted in situ-
ations where they lack resources to satisfy demands they encounter. This kind
of situation clearly corresponds to our definition of NOSI. Concerning POSI,
Schaufeli and Salanova (2007) report that men show slightly better engage-
ment than women, but the difference is very weak and hardly bears any prac-
tical meaning. They also report studies showing that engagement is positively
correlated with age and tends to get higher as workers get older. However,
this correlation hardly goes beyond .15 and might be interpreted in terms of
“healthy worker effect”. Engagement and POSI being very close concepts,
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we can suppose relations between POSI on the one hand and gender and age
on the other will parallel relations between engagement and gender and age.

Results of previous empirical studies suggest that workers would exhibit
different levels of NOSI, but not of POSI, according to their gender and age.
Our question then is whether this difference reflects a “true” difference in lev-
els or whether it is linked to a differential functioning of some items among
gender and age groups. Based on what we developed, we hypothesize that
gender and age would interact with NOSI items but not with POSI items.
More specifically, we formulate:

Hypothesis 2a: Gender will interact with NOSI items.

Hypothesis 2b: Gender will not interact with POSI items.

Hypothesis 3a: Age will interact with NOSI items.

Hypothesis 3b: Age will not interact with POSI items.

Method

Sample

Sample 1 was composed of data collected in 2010 in a French company active
in the production sector (N = 827). It was used to check for the impact of item
wording on PNOSI structure. It counted 644 men (77.87%) and 181 women
(21.89%). Gender information was not provided for 2 cases (0.24%). Con-
cerning age, 39 workers were younger than 25 (4.72%), 272 were aged
between 25 and 35 (32.89%), 194 were aged between 36 and 45 (23.46%),
250 were aged between 46 and 55 (30.23%) and 71 were older than 55
(8.59%). Age information was not provided for 1 case (0.12%). Missing data
in PNOSI items were replaced with item median.

Sample 2 was composed of data collected in 62 Belgian and French com-
panies between 2003 and 2008 (N = 31,185). It was used to check for the
impact of gender and age on workers’ responses. Men and women were
equally represented (n = 15,606, 50.04% and » = 15,391, 49.35%, respec-
tively). Gender information was not provided for 188 cases (.60%) Concern-
ing age, 1,851 workers were younger than 25 (5.94%); 7,008 were aged
between 25 and 35 (22.47%); 8,827 were between 36 and 45 (28.31%); 8,135
were between 46 and 55 (26.09%) and 2,355 were older than 55 (9.65%). Age
information was not provided for 3,009 cases (9.65%).

Measure

The PNOSI was administered in both samples as part of a larger question-
naire. It consists of 17 first singular pronoun formulated items (Barbier et al.,
2009). Eight are formulated to tap positive work reactions, what we call Pos-
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itive Occupational State or POSI (e.g. “I am very active at work”). The nine
remaining items are formulated to tap negative work reactions, what we call
Negative Occupational State or NOSI (e.g. “I feel demoralized by my work™).
Workers are asked to indicate how they felt at work the last seven days, so the
tool addresses short term reactions. Answers are made on four-point Likert
scales (1 = never or rarely; 2 = from time to time; 3 = regularly; 4 = nearly
always or always). In order to check for the impact of item wording on the
tool structure, eight additional items were created. They were selected from a
first version of the PNOSI. This first version counted 34 items, 15 of them had
been deleted after factor analyses (for more details on PNOSI development,
see Barbier et al., 2009). Among those 15 items, we selected the four highest
loadings on NOSI factor, and rephrased them in a positive way. Similarly, we
selected the four highest loadings on POSI factor and rephrased them in a
negative way. Thus, among the eight new items, four are positively worded
and supposed to measure NOSI (“I feel I have a lot of resources to face my
workday”, “I am able to structure my thoughts at work”, “I have peaceful
relationships with my colleagues” and “I feel relaxed at work™). The four
remaining are negatively worded and supposed to measure POSI (“I don’t
feel able to cope with challenges at work”, “I have difficulties to concentrate
at work”, “I lack enthusiasm at work™ and “I have difficulties to start my
workday”). In this way, and contrary to the previous version, each subscale
contains both positively and negatively worded items. The new items were
only administered in samplel. NOSI positive items are reverse-coded,
whereas POSI negative items are reverse-coded.

Questionnaires were sent in French. Means, standard deviations and
Cronbach o in sample 1 and sample 2 are provided in table 1.

Table 1
Means, Standard Deviations and Cronbach o.
Sample 1 Sample 2
Mean SD a Mean SD a
NOSI 1.93 47 .86 1.74 .54 .86
POSI 2.92 49 85 2.77 58 84

Analyses

A structural equation modeling (SEM) analysis was conducted to check for
the impact of item wording on PNOSI structure. This kind of analysis com-
pares the covariance matrix obtained from the data with a covariance matrix
implied by a theoretical model. It gives an evaluation of how well the theo-
retical model fits the original data: the less discrepancy between the two
matrices, the best the fit.
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SEM analysis was performed using Lisrel 8.80 (Joreskog & Sorbom,
2006). We defined one single model in which each item was allowed to load
on two of four different latent factors. Latent factors were defined either
based on meaning (NOSI, POSI) or based on wording (negative, positive).
All NOSI and POSI items loaded respectively on latent NOSI and POSI fac-
tors, irrespective of their wording. Moreover, all positive and negative items
also loaded respectively on positive and negative latent factors, irrespective
of their meaning. In other words, negatively worded NOSI items loaded on
NOSI and also on negative latent factors. Positively worded NOSI items
loaded on NOSI and also on positive latent factors. Positively worded POSI
items loaded on POSI and also on positive latent factors. Negatively worded
POSI items loaded on POSI and also on negative latent factors. All the rela-
tions were tested in the same model. The fit of this model was assessed and
standardized loadings were compared. According to our hypothesis 1, item
loadings on latent factors defined based on meaning (NOSI, POSI) should be
consistently higher than item loadings on latent factors based on wording
(negative, positive).

Several indices were used to assess model fit. The first was y? testing per-
fect fit between data and model. However, given that the value of 2 is influ-
enced by sample size, it has to be completed by other fit indices. We used the
Standardized Root Mean Square Residual (SRMR), the Normed Fit Index
(NFI), the Non-Normed Fit Index (NNFI) and the Comparative Fit Index
(CFI). For SRMR, values smaller than .10 indicate good fit (Kline, 2005). For
NFI, NNFI and CFI, values higher than .90 indicate good fit (Hoyle, 1995).

Differential item functioning analyses with POSI and NOSI items were
performed using logistic regression analyses. According to Zumbo (1999),
logistic regression statistically models the probability of responding correctly
to an item depending to group membership (in this paper: gender and age) and
to a criterion variable (in this paper: NOSI or POSI scores). Compared to
other techniques, such as those based on Item Response Theory, logistic
regression is easier to implement (Swaminathan & Rogers, 1990). One can
also distinguish between uniform and nonuniform DIF (Swaminathan & Rog-
ers, 1990; Teresi & Fleishman, 2007). In case of nonuniform DIF, ability or
trait level interacts with group membership, so that differences in probabili-
ties of succeeding to a particular item between the groups vary according to
trait level. Concretely, the nonuniform DIF consists of comparing the slopes
of the two Item Characteristic Curves. In case of uniform DIF, the slopes of
the two Item Characteristic Curves do not statistically differ. In this study, the
presence of uniform DIF on sample 2 data was tested by using the logistic
regression as described by Zumbo (1999). First, item scores were recoded as
to become a binomial variable. Scores! and 2 were coded 1, indicating the
item is not often experienced while scores 3 and 4 indicating the item is very



10 PNOSI: A STRUCTURAL AND DIF ANALYSIS

often experienced. In a first regression step, we introduced the mean
NOSI/POSI score as an independent variable. Gender was introduced in a
second regression step as a second independent variable. Item score was used
as a dependent variable. The same procedure was replicated for all NOSI and
POSI items, as well as for age groups. An item is said to show DIF if y? at step
two has a p value equal or inferior to 0.01. Besides 2, one also has to examine
the effect size (R?) between step one and step two. As stated by Zumbo
(1999), “two points are noteworthy at this juncture. First, as per usual in sta-
tistical hypothesis testing, the test statistic should be accompanied by some
measure of the magnitude of the effect. This is necessary because small sam-
ple sizes can hide interesting stdtistical effects whereas large sample sizes
can point to statistically significant findings where the effect is quite small
and meaningless” (p.26).In large samples as ours, it is important to examine
the effect size because despite being statistically significant, results might be
of low practical usefulness and meaning.

As a criterion, Zumbo proposes to compute the difference in the R2
between the logistic regression with and without modeling the DIF. If the dif-
ference in R? is equal or superior to 0.13, then the DIF will be considered as
substantial (Zumbo, 1999).

Results

SEM analyses

Our model did show good fit to the data. The ¥ was significant, which can be
due to high sample size, y*(244) = 2555.94, p < .01. However, all other indi-
ces were satisfactory (SRMR = .06, NFI = .93, NNFI = .92 and CFI = .94).
Item loadings are provided in table 2. Results are clear for NOSI: item load-
ings are consistently higher on latent factor NOSI than on latent factors
defined based on wording. However, results are mitigated for POSI items:
half of the items load more strongly on the POSI latent factor, whereas for the
other half loadings are either ambiguous or higher on the wording latent fac-
tor. Our hypothesis 1 is confirmed only for NOSI subscale (see Table 2).

DIF analyses

With regards to NOSI items, results of logistic regression analyses show that
all y* values are highly significant (all p <.01). However, examining R? indi-
cates that all effects are very low (all AR? <=.01). In other words, it is very
likely that significant ¥* are mainly due to our high sample size but have no
practical meaning.
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Table 2
Item Loadings in Samplel (N = 827)
Meaning Wording
NOSI POSI Negative Positive

NosiOl 52 / A2 /
Nosi02 .53 / 31 /
Nosi03 .65 / 37 /
Nosi04 78 / .02 (n.s.) /
Nosi05 .67 f -.07 (n.s.) /
Nosi06 TR / -33 /
Nosi07 .69 / 13 /
Nosi08 .72 / -.12 (n.s.) /
Nosi09 73 / .04 (n.s.) /
NosilOR A7 / / -.74
NosillR 37 / / -.46
Nosil2R 45 / / -.09 (n.s.)
Nosil3R 72 / / .05 (n.s.)
PosiOl / .28 / 45
Posi02 / 1 (ns) / 61
Posi03 / 22 / .66
Posi04 / .61 / 24
Posi05 / 71 / 19
Posi06 / .67 / 27
Posi07 / .54 / 32
Posi08 / .37 / .29
Posi09R / .48 -.29 /
PosilOR / 52 -48 /
PosilIR / 85 -.15 /
Posil2R / 78 -.20 /

Note. R = the item was reversed before scoring. / = the relation was not tested so the parameter was not esti-
mated. n.s. = the relation is not significant.Items NosiOl — Nosi09 are negatively worded. Items Nosil0 —
Nosil3 are positively worded. Items PosiO1 — Posi08 are positively worded. Items Posi09 — Posil2 are nega-

tively worded.

Results are similar for logistic regressions performed on POSI items.
Again, all ¥ values are highly significant (all p <.01) but all effects are very
low (all AR? <= .01). In other words, it is very likely that significant x* are
mainly due to our high sample size but that have no practical meaning. Table

3 provides y* and AR? values for NOSI and POSI items (see Table 3, p. 12).
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Table 3
x? and AR’ for NOSI and POSI items
Gender Age

7 AR? 2 AR?
NosiOl 6499.36** .00 5941.96** .00
Nosi02 9214.36** .00 8290.50** .00
Nosi03 16172.63** .00 14441 .58%* .00
Nosi04 13935.45** .00 12462.40** .00
Nosi05 2527.79** .00 2346.81** .00
Nosi06 8048.56** .00 7244.02%* .01
Nosi07 13862.72** .00 12616:23%* .00
Nosi08 7630.68** .00 6881.62** .00
Nosi09 10829.58** .00 9482.41** .01
PosiO1 3608.97** .00 3367.41%* .00
Posi02 6879.58** .00 6330.57** .00
Posi03 10846.62** .00 9641.62%* .00
Posi04 17825.01** .00 16083.65%* .00
Posi05 12621.45** .00 11356.26** .00
Posi06 20529.11** .00 18543.53** .00
Posi07 16244.68** .01 14347.45%* .00
Posi08 11424.51** .00 10204.70** .00

Note. *¥* =p<.0l.
Discussion

The Positive and Negative Occupational States Inventory, or PNOSI, is a new
tool developed to measure negative as well as positive occupational states. It
has been of large use for diagnosis purposes in diverse occupational fields
(Bertrand et al., 2010; Hansez et al., 2007; Hansez & Chmiel, 2010; Hansez
et al., 2008) and its two-dimensional structure has been validated and repli-
cated (Barbier et al., 2009). The first aim of our study was to check if item
wording has an impact on PNOSI structure. Results show that the structure of
NOSI subscale reflects item content rather than item wording. However,
results are less clear concerning the POSI subscale. In other words, we cannot
conclude that this subscale is free of wording bias. Note that the results do not
indicate that this subscale is totally biased with item wording. We simply
were not able to clearly identify one solution as being better than the other.
Thus the POSI subscale cannot be completely invalidated anyway.

The second aim of our study was to check for differences in workers’
answers to NOSI and POSI items according to gender and age. We expected
NOSI items to interact with gender, whereas there would be no interaction
with POSI items. As already mentioned, all DIF appear to be statistically sig-
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nificant. However, the magnitudes of the effect are so small that we can con-
sider there is no variation in workers answers to NOSI and POSI items
according to gender. This indicates that NOSI as well as POSI scales are not
prone to gender bias. We also expected an age-related bias with NOSI items,
but not POSI items. Again, our results show there is no variation in workers
answers to NOSI and POSI items according to age. Even if our results are
partly contrary to our hypotheses, they tend to indicate that the PNOSI can be
considered as a valid and non-biased tool for use with workers, irrespective
of their gender and age. Hungi (2005, p.155) proposed three reasons for item
bias: “the content of the item requires some experience that is possessed by
one of the groups but not by the others; the item format is favourable or unfa-
vourable to a given group; or the content of the item is offensive to a given
group to the extent of affecting the performance of the group on the test”.
Clearly, this is not the case in our tool.

Limits and perspectives

In our sense, this study combines several advantages. First, it relies on a very
large database collected in several companies active in diverse sectors in both
private and public areas. It covers a large panel of working contexts and real-
ities, which ensures results generalizability. Second, it takes into account one
main limit of the PNOSI, namely the confounding role of item wording.
Structural equation modeling confirmed that the factorial structure reflects
item content rather than wording, at least with respect to the NOSI subscale.

In the introductory section we assumed NOSI being an intermediate state
occurring between unbalanced working conditions and burnout. Future
research should test this hypothesis using longitudinal design. Reciprocal
relations between working conditions and NOSI/POSI should also be exam-
ined. According to the JDR model, it is the level of job resources relative to
job demands that lead to negative or positive work experiences (Bakker &
Demerouti, 2007; Schaufeli & Bakker, 2004). It might also be that a high
level of NOSI or POSI would lead to higher (perceived) job demands or job
resources, respectively. Bakker & Demerouti (2007) provide two explana-
tions. First, workers with a high NOSI level might be biased with “negative
glasses” through which working reality is distorted: the importance of job
demands is highlighted, whereas the availability of job resources is denied.
Thus, the way workers perceive their work environment would influence
working conditions by creating a negative or a positive working climate. Sec-
ond, workers behaviour can lead to additional demands, engaging in a kind of
vicious circle. For example, high NOSI workers might badly deal with work-
load, leading to additional time pressure. Similarly, high POSI workers might
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actively search for colleagues support, leading to goal accomplishment and
positive feedback.

Conclusion

The aim of this study was to complete the validation process of the PNOSI.
We first checked for the impact of item wording on the tool structure and
showed the factorial solution reflects true item content rather than item word-
ing, at least for one of the two subscales. We then checked for the impact of
gender on workers answers and showed it was null. We finally checked for
the impact of age on workers answers and showedit was null as well. Addi-
tional studies dealing with temporal process leading from working conditions
to burnout, and with reciprocal relations between working conditions and
NOSI or POSI, are necessary in order to achieve the PNOSI validation
process.
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