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Abstract

Previous research has shown that challenge and hindrance job demands show different
effects on employees’ wellbeing and performance. Moreover, it has been demonstrated that
employees’ subjective appraisal of job demands as challenges and hindrances may vary:
they can be appraised as challenges or hindrances or both. Subjective appraisal of job
demands was found to be also related to employees’ wellbeing and productivity. However,
little is known about predictors of the appraisals of job demands made by employees. The
aim of the study was to identify predictors of such appraisals among job and individual
resources. Cross-sectional research was carried out among 426 IT, healthcare and public
transport employees. COPSOQ Il scales were used to measure job demands (emotional,
quantitative, cognitive demands, work pace and role conflicts) and job resources (influence
at work, possibilities for development, vertical and horizontal trust), single questions were
used to measure employees’ subjective appraisals of job demands as hindrances and chal-
lenges, and PCQ was used to measure psychological capital. Multiple hierarchical regres-
sion analyses showed that only horizontal trust predicted the appraisal of job demands as
challenges, and vertical trust predicted the appraisal of job demands as hindrances among
four analysed job resources. Individual resource—psychological capital-predicted only the
appraisal of job demands as challenges. Control variables—occupation, age and job
demands also played a significant role in predicting the appraisal of job demands. Implica-
tions and future directions are discussed.

Introduction

In recent years, there has been a lively discussion on the need to distinguish between two types
of demands that lead to different psychological consequences: challenge and hindrance job
demands [1]. Such challenges are defined as "work-related demands or circumstances that,
although potentially stressful, have associated potential gains for individuals” [1, p. 68]. Chal-
lenges include job overload, time pressure, or high responsibility levels [1]. Hindrances are
defined as “work-related demands or circumstances that tend to constrain or interfere with an
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individual’s work achievement and that do not tend to be associated with potential gains for
the individual” [1, p. 68] and include organisational politics, red tape, or concerns about job
security [1].

Research conducted in this field has indicated that hindrance demands are related to lower
levels of positive affect and work engagement [2], increased emotional exhaustion and reduced
vigour [3], increased employee turnover and lower job satisfaction [1], reduced performance
[4], lower organisational commitment, and greater intent to quit, employee turnover, and
withdrawal behaviour [5].

Most of the research in this field also indicated positive relationships of challenge demands
with positive affect and work engagement [2], vigour [3], job satisfaction [1], work motivation
and effectiveness [4], organisational commitment, as well as a negative relationship with the
intent to quit and employee turnover [5]. However, some studies have also revealed that the
challenge demands may be negatively related to employee wellbeing [6, 7].

As indicated by previous authors [8-11], subjective appraisal of demands as challenges or
hindrances, in line with the transactional stress theory [12], is a significant factor explaining
the discrepancies in the research results.

Significance of subjective appraisal of demands as challenges or hindrances

Subsequent research has confirmed that cognitive appraisal of job demands as challenges or
hindrances is separate from the challenge and hindrance demands themselves, as classified by
researchers. It was proven that subjective appraisal of job demands was significantly related to
employee wellbeing and productivity, coping strategies [10], strain and attitudes towards work
[11]. It has also been found that the same job demands can be assessed as both a challenge and
a hindrance [10, 11]. Finally, it was demonstrated that the appraisal of job demands as chal-
lenging and hindering might vary from day to day [11]. This line of research indicated that
subjective appraisal partly explained differences in relationships between challenge and hin-
drance demands and employees’ wellbeing. However, little is known on the question of when
and why employees assess demands as challenges and hindrances. Therefore, this study aimed
to identify the predictors of job demands’ subjective appraisal as challenges and hindrances.

Resources and subjective appraisal of job demands as challenges and
hindrances

Preliminary answers to the question about the determinants of subjective appraisal of demands
at work can be found in the Lazarus and Folkman’s transactional stress theory [12]. According
to this theory, the threat appraisal occurs when the situation is goal-relevant, and the environ-
mental demands significantly reduce or exceed the coping ability. In contrast, the challenge
appraisal results from perceiving a situation as goal-relevant and the demands as not exceeding
the coping ability and the available resources [13]. Thus, the available resources—social, psy-
chological, physical, material [12-14] are relevant in the context of cognitive appraisal of
demands. Therefore, we believe that also in a work situation, the determinants of challenge
and hindrance appraisal should be sought in the individual resources of the employee and the
resources available at work.

We draw from two lines of research: research on job resources included in the JDCS model
[15] and JD-R model [16] as well as from related research on trust and social capital [17, 18]
and underlying Conservation of Resources Theory [19].

That is why we decided to include influence at work, possibilities for development and hori-
zontal and vertical trust as psychosocial job resources. In previous studies, job resources have
been analysed as predictors of employee wellbeing and job attitudes, or as moderators or
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mediators of the relationships between work demands and employee wellbeing and job atti-
tudes [16, 20-23]. However, job resources were not analysed as predictors of subjective
appraisal of job demands.

Job control has been broadly tested concerning employees’ wellbeing. Job control in Kara-
sek et al [24] JCQ is measured on two scales: decision authority and skill discretion, which
seem semantically similar to COPSOQ II [25] scales of influence and possibility for develop-
ment. Influence at work was proved to be a significant predictor of various wellbeing indica-
tors, e.g. confidence and mental health [26], lower levels of burnout [27, 28], stress [28], higher
job satisfaction [29], lower musculoskeletal pain [30], lower risk of long-term sickness absence
[31], disability pensioning [32] or voluntary early retirement [33], higher levels of work ability
and job engagement [34]. The level of control in the context of cognitive appraisal has been
studied in terms of control over the stressor [35]; however, not over the work itself. Job con-
trol, influence at work is a key resource included in stress models [15, 16] that allows for cop-
ing with excessive work demands. Therefore, we believe that the sense of influence at work will
increase the challenge appraisal and decrease the hindrance appraisal.

Possibility for development is a factor that describes the opportunity to develop and use
skills [25]. Previously, it was demonstrated that possibility of development was related e.g. to
self-rated health, burnout [28, 36, 37], job satisfaction [34, 38], mental health and perceived
stress [37]. The definition of the challenge job demands refers precisely to the demands that,
although they may be stressful, result in rewards such as an opportunity to learn or achieving
desired goals [1]. Hence, we believe that the perceived overall possibilities for development at
work will be positively associated with the challenge appraisal and negatively associated with
the hindrance appraisal of job demands.

Trust is a predictor of employees’ attitudes and workplace behaviours [39], employees’ well-
being [28, 40, 41], or organisational performance [40, 42, 43]. Trust is a key component of
social capital [18, 44], which plays an important role in the cognitive appraisal [45], as well as
in the relationship between the appraisal and its consequences [46]. It seems to be of especial
importance when analysing hindrance and challenge appraisals at work, as according to Fuku-
yama [17] high level of trust allows for creating more flexible and group-focused working envi-
ronments, where more responsibilities are delegated to the lower levels in organisational
hierarchy. Low level of trust in the workplace is a factor isolating employees in frames of
bureaucratic rules [17]. Therefore, it seems that low levels of trust are related to hindrance-
appraisal, and high levels of trust are related to challenge-appraisals. More specifically, vertical
trust describes the trust in management, supervisors [44, 47] due to reliability of the informa-
tion they share with employees, their trust in employees and the fact that they allow employees
to express their views and feelings [44]. Horizontal trust concerns mutual trust between
employees in their daily work [44]. Therefore, we believe that both types of trust, as psychoso-
cial job resources, will be important for the cognitive appraisal of job demands, where the rela-
tionships with both the management and colleagues are important.

As an individual resource, psychological capital consisting of optimism, hope, self-efficacy
and resilience [48] was included in the present study. Research so far has shown significant
relationships between psychological capital and employee performance, intent to quit, work
happiness and subjective wellbeing [49], job satisfaction, organisational commitment, organi-
sational citizenship behaviour [50]. Hence, this resource should support employees in a more
positive appraisal of job demands: as something they can meet and subsequently, achieve their
goals. This hypothesis is supported by previous research, e.g. demonstrating the role of self-
efficacy [51] or psychological hardiness [52] in a cognitive appraisal.

In summary, four research hypotheses were formulated. Two of them concern the relation-
ship between psychosocial work resources and employee appraisal of job demands as
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challenges and hindrances (H1la and H1b), and the remaining two concern the relationship
between individual employee resource, i.e. psychological capital and employee appraisal of job
demands as challenges and hindrances (H2a and H2b).

H1la: Influence, possibilities for development, horizontal trust, vertical trust, are positively
related to the appraisal of job demands as challenges

H1b: Influence, possibilities for development, horizontal trust, vertical trust, are negatively
related to the appraisal of job demands as hindrances

H2a: Psychological capital is positively related to the appraisal of job demands as challenges

H2b: Psychological capital is negatively related to the appraisal of job demands as hindrances

Method
Sample and procedure

The study group consisted of 426 participants, 56.9% of whom were men and 43.1% women.
The mean age was 39.55 years (Min = 20; Max = 62), the mean job tenure was 14.53 years
(Min = 1; Max = 42). Most of the participants had a higher education degree (52.4%) and the
lowest number characterised participants with a post-secondary education degree (5.2%). The
survey was conducted amongst health care nurses (150 participants), public transport employ-
ees (135 participants), I'T employees (141 participants). Proportions of males and females were
different in the three occupational groups, where most female workers participated in the
health care nurses group (135 women), and most male workers participated in the IT (115
men) and public transport groups (112 men).

52% of the study group worked in the public sector, while 47.7% worked in the private sec-
tor. The largest number of participants held an employment contract of unlimited duration
(82.2% of the group), and the lowest number held a contract for a specific task (0.2% of the
group).

The cross-sectional questionnaire study was conducted through the external research
agency in 41 organisations operating in 11 locations. On average, 5-10 employees from one
organisation took part in the study. Consecutive sampling was applied. Interviewers contacted
public and private sector organisations employing three chosen occupational groups asking
for permission to conduct a questionnaire survey among their employees. After obtaining the
permission, interviewers invited employees meeting study criteria according to age, gender,
and occupation to participate in the study. Interviewers were presented information about the
study, its anonymity, voluntary participation, ability to resign at any point. Participants willing
to take part, received a set of questionnaires to be filled in using the paper-pencil method. The
survey was anonymous. The questionnaires were completed by the respondents at their conve-
nience. Next, the interviewer was responsible for collecting them on a pre-defined date. The
respondents sealed the completed questionnaires in envelopes provided in advance in order to
ensure confidentiality and prevent unauthorised access by other persons (e.g. superiors).

Ethics

The research was conducted according to the Polish National Academy of Sciences code of
ethics [53] and the European Commission principles on ethics in social science and humani-
ties [54]. Participants were informed that their participation in the study was voluntary and
they were free to stop participation at any point. They were aware that the questionnaire study
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was anonymous, and no personal information was gathered. Study participants were also
informed that data collected from them would be included in further statistical analysis.

Additionally, we followed Whicher and Wu [55] consideration for determining the neces-
sity of ethics oversight for survey research. According to this, because study participants were
not vulnerable subjects, there was no risk of informational or psychological harm, no institu-
tional ethics oversight was necessary.

The Polish Bioethical Commission is responsible for supervising clinical trials and medical
research. Questionnaire research, surveys on psychosocial working conditions and wellbeing
are not a medical experiment; thus there are no relevant regulations regarding such surveys in
Poland. CIOP-PIB does not have its own IRB.

Measures

Cronbach alpha values of the measures used in the study are presented in Table 1. Most of the
scales are characterised with good reliability [56], while vertical trust and role conflict scales’
Cronbach alpha values are slightly under 0.7 (0.68 and 0.67, respectively), which is still accept-
able in case of scales consisting of a low number of items [57].

Level of job demands. The study participants assessed the level of five types of job
demands using the Copenhagen Psychosocial Questionnaire [25] selected scales. The COP-
SOQ had already been adapted earlier to Polish conditions and used in numerous Polish stud-
ies. It refers to several COPSOQ I scales [34] and to COPSOQ II scales [58] used in the present
study.

For the scales of cognitive, quantitative, emotional, and work pace demands, 5-point
response scales were provided, where 1 meant “always”, 5 meant “never/ hardly ever”. The val-
ues obtained were then calculated according to the COPSOQ authors into 0 (for “Never/
Hardly never” or “To a very small extent”), 25, 50, 75 and 100 points (for “Always” or “To a
very large extent”) and the scale score was calculated as the mean item score.

Cognitive demands—measured using the 4-item COPSOQ 1II scale. Example question: “Does
your work require that you remember a lot of things?”

Quantitative demands—measured using the 4-item COPSOQ II scale. Example question: “Is
your workload unevenly distributed so it piles up?”

Work pace (tempo)—measured using the 3-item COPSOQ II scale. Example question: “Is it
necessary to keep working at a high pace?”

Emotional demands—measured using the 4-item COPSOQ II scale. Example question: “Do
you get emotionally involved in your work?”

Role conflicts—measured using the 4-item COPSOQ II scale. In the case of this scale, also
5-point Likert scales were presented, but 1 meant “to a very large extent", 5 “to a very small
extent”. An example question: “Do you do things at work which are accepted by some peo-
ple but not by others?”

Subjective appraisal of job demands as challenges and hindrances. The appraisal of
demands as challenges and hindrances was carried out using the modified method presented
by Webster, Beehr and Love [11]. After assessing the level of five types of demands (see above),
the respondents were asked to familiarise themselves with the definitions of challenge and hin-
drance job demands according to the definition introduced by Cavanaugh et al. [1], and then,
on the basis of these definitions, they were asked to assess the different types of demands on
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7-point challenge scales and 7-point hindrance scales, where 1 meant “strongly disagree”,

7 -“strongly agree”. For example, after determining the level of cognitive demands using the
COPSOQ 1II questionnaire scale, the respondents were asked to appraise the extent to which
the cognitive demands they experienced in their work were a challenge (on a scale from 1 to 7)
and a hindrance (on a scale from 1 to 7). As in the study by Webster, Beehr and Love [11],
each factor could be assessed in two ways (hindrance and challenge). Next, the appraisals of
each demand on the scales of challenges and hindrances were averaged into two indicators:
Global appraisal of job demands as challenges (mean of appraisals of five types of job demands
as challenges) and Global appraisal of job demands as hindrances (mean of appraisals of five
types of job demands as hindrances).

Psychosocial job resources. Psychosocial job resources, i.e. influence, possibilities for
development, horizontal trust, vertical trust were measured using the COPSOQ II scales
(Copenhagen Psychosocial Questionnaire) [25]. The respondents were asked to assess the level
of available resources by marking an appropriate number on the 5-point Likert scale, where
1 = “Always” or “To a very large extent”, and 5 = “Never / hardly ever” or “To a very small
extent”. As described above, the values obtained were then calculated according to the COP-
SOQ authors into 0 (for “Never/Hardly never” or “To a very small extent”), 25, 50, 75 and 100
points (for “Always” or “To a very large extent”) and the scale score was calculated as the mean
item score.

Influence—was measured using a 4-item scale. Example question: “Do you have a large degree
of influence concerning your work?”

Possibilities for development—were measured using a 4-item scale. Example question: “Can
you use your sKkills or expertise in your work?”

Horizontal trust-was measured using a 3-item scale. Example question: “Do the employees
withhold information from each other?”

Vertical trust—was measured using a 4-item scale. Example question: “Can you trust the infor-
mation that comes from the management?”

Psychological capital. Psychological capital was measured using the Psychological Capital
Questionnaire [59], which contains 24 questions forming four sub-scales: Optimism, Hope,
Self-efficacy and Resilience. Respondents are asked to mark appropriate value on the scale
ranging from 1 to 6 in order to indicate to what extent they agree with the statements. Sample
items: “If I should find myself in a jam at work, I could think of many ways to get out of it”, “I
usually take stressful things at work in stride”.

Statistical analysis

The analyses were performed using the SPSS software version 21. The Markov Chain Monte
Carlo (MCMC) multiple imputation of missing value technique was used to deal with missing
data in the database, simulating 5 complete datasets using 100 iterations. Missing values were
observed in case of most variables analysed, apart from emotional demands level. The highest
number of missing values was observed in appraisal of cognitive demands as hindrances (25
missing values and 125 imputations), and the lowest number of missing values was observed
in case of cognitive demands level, quantitative demands, time pressure, influence (2 missing
values and 10 imputations in each case).

Preliminary analyses included a correlation analysis. Student’s t-test and one-factor
ANOVA were performed to identify any significant differences in the appraisal of job

PLOS ONE | https://doi.org/10.1371/journal.pone.0248148 March 29, 2021 7/21


https://doi.org/10.1371/journal.pone.0248148

PLOS ONE

Job and personal resources and job demands appraisal

demands as challenges and hindrances between genders and occupational groups. Addition-
ally, the Student’s t-test and one-factor ANOVA were performed not only for the global
appraisal of job demands as challenges and hindrances but also for the challenge and hin-
drance appraisals made for each type of job demand separately. This analysis aimed to gain
more insight into the final, global appraisal indicators and their nature.

In order to analyse the relationship between job resources and individual resources and the
global appraisal of job demands as challenges and hindrances, two hierarchical multiple regres-
sion analyses were conducted. In the first analysis, the dependent variable was the global
appraisal of job demands as challenges. This indicator was created as an average appraisal of
job demands (i.e. cognitive, emotional, quantitative demands, tempo and role conflicts) as
challenges. In the second regression analysis, the dependent variable was the global appraisal
of job demands as hindrances. This indicator was created as an average appraisal of job
demands as hindrances.

Step 1 and Step 2 contained the control variables (Step 1 —age, occupational group; Step 2 —
job demands). The predictor variables were entered in Steps 3 and 4 (Step 3 —psychosocial job
resources; Step 4 —psychological capital).

The Durbin-Watson test was performed in order to check if data in tested models were
auto-correlated, and Variance Inflation Factors (VIF) test was also performed, excluding the
possibility of multicollinearity in the regression analysis. Because the vertical and horizontal
trust scales were highly correlated, separate models were also tested to confirm that multicolli-
nearity regarding the two dimensions of trust was not an issue.

Results

Correlations analysis

Descriptive statistics and correlation coefficients of the analysed variables are presented in
Table 1.

The global appraisal of job demands as challenges correlated positively with all the available
resources, both concerning psychosocial job resources and individual resources in the form of
psychological capital. The global appraisal of job demands as hindrances correlated with hori-
zontal and vertical trust (negatively) and with psychological capital (contrary to our anticipa-
tions, positively). The results also revealed that the global appraisals of job demands as
challenges and as hindrances were positively correlated with each other.

Additionally, the correlation analysis demonstrated that the global appraisal of job demands
as challenges was positively related with two types of job demands, i.e. cognitive demands and
tempo (work pace). In contrast, the global appraisal of job demands as hindrances was posi-
tively related to age, and three types of job demands, i.e. quantitative demands, tempo, and
role conflicts. Moreover, emotional demands were found not to be correlated with the global
appraisal of job demands as challenges or hindrances. We will proceed to the interpretation of
this result after reporting the results of the remaining analyses.

Appraisal of job demands as challenges and hindrances in groups differentiated by gen-
der and occupation. A one-factor ANOVA analysis of variance showed that there were sig-
nificant differences in groups differentiated by occupation (IT, public transport, health care)
in the average level of appraisal of job demands as challenges, while the average level of
appraisal of job demands as hindrances remained equal (did not differ significantly). The
results of the analysis are presented in Table 2.

Significant differences were observed in challenge appraisal levels between the IT employ-
ees, on the one hand, and the healthcare and public transport employees, on the other. The IT
employees appraised job demands as challenges significantly higher than the employees in the
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Table 2. Results of ANOVA, NIR and Games-Howell post-hoc tests for subjective appraisal of job demands as
hindrances and challenges in three occupational groups.

Variable Group
ITN =141 Public Healthcare
transport N=150
N =135

M SD M SD M SD F
Challenge appraisal of emotional demands 5.18%¢ 1.17 | 463 | 1.78 | 470 | 1.51 6.94**
Hindrance appraisal of emotional demands 4.14 1.40 | 4.09 | 153 | 4.08 | 1.59 0.12
Challenge appraisal of cognitive demands 5.56™ 0.94 | 458 | 138 | 4.67 | 1.41 | 33.28"**
Hindrance appraisal of cognitive demands 3.81 145 | 399 | 157 | 4.08 | 1.49 1.23
Challenge appraisal of quantitative demands 5.16™¢ 122 | 428 | 1.51 | 446 | 144 | 17.57***
Hindrance appraisal of quantitative demands 4.28 1.43 | 397 | 148 | 421 | 1.56 1.67
Challenge appraisal of work pace 5.32%¢ 1.01 | 461 | 137 | 452 | 136 | 20.87***
Hindrance appraisal of work pace 4.13 1.42 | 420 | 133 | 419 | 143 0.12
Challenge appraisal of role conflicts 4.70° 135 443 | 130 | 435 | 1.31 2.60
Hindrance appraisal of role conflicts 4.26 1.40 | 4.18 | 127 | 418 | 1.32 0.15
Global appraisal of job demands as challenges 5.18%¢ 0.88 | 4.50 | 1.10 | 4.54 | 1.12 | 22.33***
Global appraisal of job demands as hindrances 4.12 1.20 | 4.09 | 1.11 | 415 | 1.19 0.10

Results of NIR and Games-Howell post-hoc tests:

*IT vs Public transport-p<0,05;

® Public transport vs Healthcare—p < 0,05;

1T vs Healthcare-p < 0,05.

*p < .05.

*p < .0l

*p < 001,

Note: Since Levene’s test showed that the variance in occupational groups is not homogeneous in the case of the
variables: “Challenge appraisal of emotional demands”, “Challenge appraisal of cognitive demands”, “Challenge

appraisal of quantitative demands”, “Challenge appraisal of work pace”, and “Global appraisal of job demands as

challenges”, for these variables F Welch statistics are presented.

https://doi.org/10.1371/journal.pone.0248148.t1002

other two groups: not only in terms of the global appraisal of job demands as challenges but
also in relation to each type of job demands. In other words, the IT employees appraised emo-
tional, cognitive, quantitative demands, as well as tempo and role conflicts as challenges signif-
icantly higher than the other two groups. There were no differences in the appraisal of
demands as challenges between public transport and healthcare employees. There were also no
differences in terms of evaluating job demands as hindrances-neither in terms of global
appraisal of job demands, nor appraisal of each type of job demand.

In order to analyse gender differences in the appraisal of job demands as challenges and
hindrances, a Student’s t-test was conducted. The Levene’s test proved homogeneity of vari-
ance between the groups for most variables, except for the appraisal of tempo (work pace) as a
challenge. In the case of this variable, a Welch correction was applied.

The analysis conducted showed only one significant difference between both genders, in
the work pace appraisal as a challenge: men appraised work pace as a challenge higher than
women. There were no significant differences in terms of challenge and hindrance appraisal in
the case of other job demands nor in the case of the global appraisal of job demands as chal-
lenges and hindrances (Table 3).

The results presented in Tables 2 and 3 also show that regardless of whether the study
group was divided according to gender or occupation, all the subgroups showed similar
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Table 3. Mean appraisals of job demands as challenges and hindrances and Student’s T-test results in women and
men.

Variable Group
Women N = 182 Men N =240
M SD M SD t
Challenge appraisal of emotional demands 4.75 1.47 4.90 1.55 -0.95
Hindrance appraisal of emotional demands 4.07 1.48 4.13 1.53 -0.46
Challenge appraisal of cognitive demands 4.92 1.38 4.95 1.30 -0.23
Hindrance appraisal of cognitive demands 4.02 1.50 3.92 1.51 0.63
Challenge appraisal of quantitative demands 4.53 1.52 4.71 1.38 -1.24
Hindrance appraisal of quantitative demands 4.14 1.56 4.17 1.44 -0.18
Challenge appraisal of work pace 4.66 1.40 4.93 1.22 -2.06"
Hindrance appraisal of work pace 4.14 1.43 4.20 1.37 -0.42
Challenge appraisal of role conflicts 4.41 1.35 4.55 1.30 -1.10
Hindrance appraisal of role conflicts 4.24 1.31 4.18 1.35 0.43
Global appraisal of job demands as challenges 4.65 1.15 4.81 1.02 -1.45
Global appraisal of job demands as hindrances 4.12 1.15 4.12 1.18 -0.01
*p <.05.
**p <.01.
*p < 001

Note: For the variable: ,,Challenge appraisal of work pace” t statistics with the correction for unequal variances are

presented.

https://doi.org/10.1371/journal.pone.0248148.t003

regularities. Namely, each of the five types of job demands was appraised as both a challenge
and a hindrance, and the appraisals of each type of job demands as a challenge were higher
than as a hindrance.

Such dominance of challenge appraisals over hindrance appraisals seemed particularly pro-
nounced in case of cognitive demands and emotional demands. In case of other types of job
demands, in particular the role conflict, the dominance of challenge appraisals over hindrance
appraisals was minimal.

Psychosocial and individual resources and global appraisal of job demands
as challenges

The regression analysis results of the global appraisal of job demands as challenges are pre-
sented in Table 4.

The control variables introduced in step 1, i.e. age and occupational group, were found to
be significant predictors-together, they explained 9% of the variance of the global appraisal of
job demands as challenges. The regression coefficients of these variables obtained in the last
regression step indicate that the older the employee, the more he/she assessed the demands at
work as challenges, and that compared to the IT industry, the public transport employees and
health care employees appraised job demands as challenges to a lesser extent.

The levels of job demands (i.e. emotional, cognitive, and quantitative demands, work pace
and role conflicts) introduced in Step 2 explained in total 9% of the variance of global appraisal
of demands as challenges. However, in the last step of the regression, only two of them proved
to be significant predictors: cognitive demands and work pace). That is, the higher the level
of cognitive demands and work pace, the higher the global appraisal of job demands as
challenges.
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Table 4. Summary of hierarchical regression analysis for variables predicting global appraisal of job demands as
challenges (N = 426).

Model 1 Model 2 Model 3 Model 4
Predictors B |SEB B B |SEB p B |SEB B B |SEB B
Age 0.01|0.01 | 0.11* 0.01 | 0.01 | 0.10* 0.01 | 0.01 | 0.10 0.01| 0.01 | 0.10*
Public transport -0.81 | 0.14 | -0.35*** | -0.86 | 0.14 | -0.37"** | -0.69 | 0.15 | -0.30*** | -0.63 | 0.15 | -0.27"**
Healthcare -0.73 | 0.13 | -0.32*** | -0.70 | 0.14 | -0.31"** | -0.65 | 0.15 | -0.29*** | -0.59 | 0.15 | -0.26"**
Emotional demands 0.01 | 0.01 | 0.05 0.01 | 0.01 | 0.03 0.01 | 0.01 | 0.02
Cognitive demands 0.01 | 0.01 | 0.17** 0.01 | 0.01 | 0.15** 0.01 | 0.01 | 0.15**
Quantitative -0.01 | 0.01 | -0.11* -0.01 | 0.01 | -0.10* -0.01 | 0.01 | -0.08
demands
Work pace 0.01 | 0.01 | 0.16** 0.01 | 0.01 | 0.15** 0.01 | 0.01 | 0.14**
Role conflict -0.01 | 0.01 | -0.04 0.01 | 0.01 | 0.06 0.01 | 0.01 | 0.06
Influence -0.01 | 0.01 | -0.02 -0.01 | 0.01 | -0.04
Possibilities for 0.01 | 0.01 | 0.02 0.01 | 0.01 | -0.01
development
Horizontal trust 0.01|0.01 | 0.21***| 0.01|0.01 | 0.17**
Vertical trust 0.01 | 0.01 | 0.02 0.01 | 0.01 | 0.02
Psychological capital 0.01 | 0.01 | 0.14*
R 0.09 0.18 0.21 0.22
F for change in R? 14.41%** 10.09%** 5.22%%* 6.48*
“p <.05.
**p <.01.
4 < .001.

Note: Categorical variable “Occupation” was coded as follows: 0 -IT, 1 ~Public transport and healthcare.

Adjusted R values are presented.

https://doi.org/10.1371/journal.pone.0248148.t1004

Among the psychosocial job resources introduced in Step 3 that explained 3% of the vari-
ance in the level of appraisal of job demands as challenges (F(12,413) = 10.26; p < 0.001), only
horizontal trust was a significant predictor. The higher the level of trust between employees,
the higher the appraisal of job demands as challenges.

The introduction of psychological capital in Step 4 caused a 1% change in R” (F(13,412) =
10.10; p < 0.05). The psychological capital was positively related to the global appraisal of work
demands as challenges. In this step, the horizontal trust remained a significant predictor of the
appraisal of job demands as challenges, and among the individual types of job demands, cogni-
tive demands, and time pressure remained significant.

In other words, the hypothesis 1a was partially confirmed. Of the four types of psychosocial
work resources, only one type, i.e. horizontal trust was significantly related to the level of global
appraisal of job demands as challenges.

On the other hand, the hypothesis 2a was fully confirmed: psychological capital predicted
the level of global appraisal of job demands as challenges, although the degree of the variance
explained was very low.

Psychosocial job resources and individual resources and global appraisal of job
demands as hindrances. The regression analysis results of the subjective appraisal of job
demands as hindrances are presented in Table 5. Among the controlled variables introduced
in Step 1, only age was a significant predictor of the global appraisal of job demands as hin-
drances: the older the employees were, the more they appraised demands as hindrances.
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Table 5. Summary of hierarchical regression analysis for variables predicting global appraisal of job demands as
hindrances (N = 426).

Model 1 Model 2 Model 3 Model 4
Predictors B |SEB B B |SEB p B |SEB B B |SEB B
Age 0.02 | 0.01 | 0.16"**| 0.02|0.01 | 0.15** | 0.02 | 0.01 | 0.14** | 0.02 | 0.01 | 0.14**
Public transport -0.24 | 0.16 | -0.09 -0.20 | 0.16 | -0.08 -0.22 | 0.17 | -0.09 -0.24 | 0.17 | -0.10
Healthcare -0.12 | 0.14 | -0.05 -0.17 | 0.17 | -0.07 -0.12 | 0.17 | -0.05 -0.14 | 0.17 | -0.06
Emotional demands -0.01 | 0.01 | -0.06 -0.01 | 0.01 | -0.04 -0.01 | 0.01 | -0.04
Cognitive demands -0.01 | 0.01 | -0.01 0.01 | 0.01 | 0.05 0.01 | 0.01 | 0.05
Quantitative demands 0.01 | 0.01 | 0.10 0.01 | 0.01 | 0.07 0.01 | 0.01 | 0.06
Work pace 0.01| 0.01 | 0.14* 0.01| 0.01 | 0.17** 0.01| 0.01 | 0.17**
Role conflict 0.01 | 0.01 | 0.14** | 0.01| 0.01 | 0.07 0.01| 0.01 | 0.07
Influence 0.01 | 0.01 | 0.01 0.01 | 0.01 | 0.01
Possibilities for -0.01 | 0.01 | -0.08 -0.01 | 0.01 | -0.07
development
Horizontal trust 0.01 | 0.01 | 0.10 0.01 | 0.01 | 0.12
Vertical trust -0.02 | 0.01 | -0.28*** | -0.02 | 0.01 | -0.28"**
Psychological capital -0.01 | 0.01 | -0.04
R’ 0.01 0.06 0.12 0.12
F for change in R 3.00* 5.44*** 7.54°** 0.62
*p <.05.
p <.0lL.
***p <.001.

Note: Categorical variable “Occupation” was coded as follows: 0 —IT, 1 —Public transport and healthcare.

Adjusted R’ values are presented.

https://doi.org/10.1371/journal.pone.0248148.t1005

Job demands introduced in Step 2 explained 5% of the variance of global appraisal of job
demands as hindrances. While in Step 2, two job demands (work pace and role conflicts) were
important predictors of the global appraisal, in the last step of the regression only work pace
proved to be an important predictor of global appraisal of job demands as hindrances.

Among the psychosocial job resources introduced in Step 3, only vertical trust was a signifi-
cant predictor of job demands’ global appraisal as hindrances. This model explained 6% vari-
ance in the dependent variable (F(12.413) = 5.76; p < 0.001). The greater the vertical trust, the
lower was the employee global appraisal of job demands as hindrances.

Adding psychological capital to the model in Step 4 did not increase its predictive value,
and the psychological capital itself appeared to be unrelated to the appraisal of job demands as
hindrances (F(13.412) = 5.36; p < 0.001). Still, the only significant variable among job and
individual resources was vertical trust.

Thus, hypothesis 1b was partly confirmed. Of the four types of psychosocial job resources,
only vertical trust proved to be positively related to job demands’ subjective appraisal as
hindrances.

However, the hypothesis 2b was not confirmed. It was found that psychological capital was
not significantly related to the subjective appraisal of job demands as hindrances.

Discussion

The study results confirmed that employee could assess the same job demands as both chal-
lenges and hindrances. The results obtained are in line with previous authors [10, 11, 60] and
the transactional stress theory [12], which also assumed that an individual could
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simultaneously assess an event both as a challenge and a threat [11]. Moreover, it was con-
firmed that job and individual resources are related to the individual appraisal of job demands.
Our results suggest that including this current of research could help gain a more thorough
understanding of the role of job demands and resources play in employees’ working lives.

Psychosocial job resources and appraisal of demands as challenges and
hindrances

According to the hypothesis 1, it was assumed that the appraisal of job demands as challenges
would be positively related to psychosocial job resources, and the appraisal of job demands as
hindrances would be negatively related to the level of job resources. This hypothesis was par-
tially confirmed: out of four psychosocial work resources included; two proved to be important
predictors of job demands’ appraisal. Horizontal trust, i.e. trust in co-workers, was the predic-
tor of appraisal of job demands as challenges, while vertical trust, i.e. trust in management, was
the predictor of appraisal of job demands as hindrances.

In general, trust in the workplace’s social environment plays an important role in job
demands’ appraisal can be relatively easily understood. Trust in others gives a sense of security
[61] and is positively related with subjective wellbeing [62-65], as well as promotes interper-
sonal cooperation [66-68]. Positive affect, wellbeing or enhanced cooperation are probably
related to the employees’ perception of the tasks as challenges they can cope with, and to a
lesser extent as hindrances difficult to overcome.

The results indicating different roles of horizontal and vertical trust in the appraisal of
demands as challenges and hindrances are more complex, further complicated by the fact that
both types of trust were highly correlated. Other studies also showed strong relationships
between the two types of trust [69]. In the light of our results, it should be considered that the
two types of trust, despite their strong interrelationships, are functionally independent. In
other words, they have different functions in relation to external events. This has already been
demonstrated by other researchers studying the role of two from of trust in relation to organi-
sational engagement and organisational citizenship behaviour [70], as well as knowledge shar-
ing [71]. Coming back to our result, there are two possible explanations.

First, the result could be explained by the difference in psychological distance between the
employee—colleague relationship and the employee-supervisor/management relationship.
Many Polish organisations are managed in an authoritarian way [72]. Therefore, there is a
considerable psychological distance between the employee and management. Friendly rela-
tions are characterised by a closer distance, they are often more frequent, more direct, and are
part of employees’ everyday life. This is probably why trust in colleagues gives a sense of secu-
rity on a daily basis, promotes cooperation, and determines a more optimistic perception of
the tasks or demands employees face and treat as challenges.

Secondly, the above result may have been caused by the fact that it is primarily the manager
who delegates tasks and sets the demands at work, not the colleagues. If the manager deter-
mines complex demands that are difficult to meet and appraised as hindrances, he or she will
be treated as guilty of the situation. Therefore, it is likely that the employee expects the man-
ager in the first place not to impose hindering demands that are impossible or difficult to
meet. Moreover, trust in the management means that the employee does not see the demands
as hindrances.

The remaining two psychosocial resources considered in this study, i.e. influence at work
and possibilities for development, although correlated with the global appraisal of job demands
as challenges, have not been found to be predictors of subjective appraisal of job demands as
challenges or hindrances. In the case of possibilities for development, the close relationship
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between this job resource and psychological capital may offer an explanation. This may mean
that employees with high psychological capital also perceive greater possibilities for develop-
ment, and vice versa-the job resources in the form of high possibilities for development sup-
port the development of psychological capital of employees, as a result of which they are
conducive to assessing the demands of work as challenges.

The level of influence at work, contrary to the hypotheses, was not significantly related to
the appraisal of job demands. Although the correlation analysis showed a significant relation-
ship between the level of influence and appraisal of job demands as challenges, the regression
analysis, with other potential predictors included and controlled for, did not show a significant
relationship between these factors. In the case of appraisal of job demands as hindrances, no
significant relationships with the level of influence at work were noted in either correlation
nor regression analysis. This result seems to be inconsistent with Peeters, Buunk and Schaufeli
[73], where the ability to control stressful events at work was the most important variable in
the cognitive appraisal. On the other hand, it should be noticed that we measured the overall
level of influence at work, rather than specific forms of control over particular types of
demands. For example, a specific form of control appropriate to emotional demands could be
learnt control over personal emotions, and a form of control appropriate to cognitive demands
would be intellectual control over the material to which the work relates, and so on. This idea
refers to the DISC model by de Jonge and Dormann [74], which assumed that these types of
resources reducing the negative impact of a stressor should be related to the type of stressor.

Psychological capital and the appraisal of job demands as challenges and
hindrances

Contrary to the hypothesis, psychological capital was not found to be significantly associated
with the appraisal of job demands as hindrances. The relationship between psychological capi-
tal and the appraisal of job demands as challenges was strong in the correlation analysis, while
in the regression analysis, with sociodemographic and psychosocial variables controlled for, it
lost its strength.

The result showing the different role of psychological capital in relation to appraisal of job
demands as challenges and hindrances resembles the results obtained by Min, Kim and Lee
[75]. These authors found that psychological capital buffered the negative impact of challenge
job demands on work engagement, but not the impact of hindrance job demands. In interpret-
ing the results, authors refer to a general thesis upholding that in particularly difficult situa-
tions, individual differences between people do not play as much of a role as in less difficult
situations. When an individual is confronted with hindrance job demands, even a high level of
psychological capital is not a sufficient resource to cope with such a situation, leading to loss of
work engagement, presented by Min, Kim, and Lee [75], nor does it allow for a more optimis-
tic appraisal of job demands—they are perceived as hindrances no less than by employees with
a low level of psychological capital, as shown in our research.

Sociodemographic variables and appraisal of job demands as challenges
and hindrances

Age proved to be a positive predictor of the appraisal of job demands as challenges and at the
same time a positive predictor of their appraisal as hindrances. In other words, the older the
employee, the more he or she assessed job demands as challenges, but also the more he or she
assessed them as hindrances. It can be stated that age was conducive to the assessment of
demands in a more explicit way. With age, moderate appraisals decreased, and more extreme
appraisals, both positive and negative, intensified. Perhaps this result was determined by
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generational differences in that the sphere of work is more important for the older generations
than for the younger ones, for whom the sphere of private life is relatively more important
[76]. Moreover, what is more important is seen in more distinct colours.

Gender was not of much importance in the global appraisal of job demands as challenges
and hindrances. When analysing individual types of job demands, it was found that only one
type of job demands, work pace, was perceived by men as more challenging than women. Dif-
ferences in the social roles of women and men could explain such a result. Although social
roles are more and more equal, the need to combine professional and family responsibilities
are more ascribed to women than to men. Therefore, time pressure at work is not perceived as
a challenge by women as by men.

The respondents’ occupation has proved to be a particularly important predictor of
appraisal of job demands as challenges. The IT employees assessed the demands of work as a
challenge significantly higher than the two other occupational groups’ employees, i.e. health
care and public transport. However, the type of industry did not affect the way the demands
were appraised as hindrances. There are two possible explanations for the differences between
industries in appraising job demands as challenges. Firstly, some occupations, especially those
related to white-collar work, have better access to resources [77]. Thus, they are more predis-
posed to perceive job demands as challenges. This would explain why IT employees were char-
acterised by a higher appraisal of job demands as challenges. This explanation is partially
confirmed by the results of the regression analysis of demands’ appraisal as challenges. After
entering psychosocial job resources and psychological capital to the regression model, the
regression coefficient of the relationship between the occupational group and global challenge
appraisal decreased significantly. In other words, some of the differences between occupation
resulted from the differences in resources. The second possible explanation is that the occupa-
tions differ in their job demands structure. For example, cognitive demands are more specific
to the IT employees and emotional demands to the healthcare employees. Thus, the type of
prevailing demands could also determine the differences observed between the industries.
However, as the ANOVA analysis proved, IT employees made a significantly higher appraisal
of job demands as challenges in the case of every type of job demands (also emotional job
demands, less intense in this group).

Types of job demands and global appraisal of job demands as challenges
and hindrances

When analysing the relationship between psychosocial job resources and psychological capital
and the global appraisal of job demands as challenges and hindrances, the level of different
types of demands was also controlled for.

Two types of demands, i.e. cognitive demands and work pace, played a significant role on
global appraisal of job demands as challenges and hindrances. The level of cognitive demands
was the predictor of global appraisal of job demands as challenges. This confirms the results of
previous research on assessing cognitive demands mainly as challenges [3] and such a result
provides a partial rationale for dividing demands into challenges and hindrances by research-
ers. It appears that while each type of job demands can be appraised both as a challenge and a
hindrance, some types of demands, in our study, cognitive demands, are more related to chal-
lenge appraisal.

In turn, the work pace level has been a predictor of the global appraisal of job demands as
both challenges and hindrances. This result confirms the twofold perception of time pressure
already presented by Searle and Auton [10] and Chong, Van Eerde, Chai, and Rutte [6] which
may lead to different psychological consequences [78].
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Based on the results, it cannot be ruled out that the overall appraisal of job demands as chal-
lenges and/or hindrances is influenced not only by the type of job demands, but also by various
prevalence and perception of particular demands across different occupations. The fact that
challenge appraisal for all types of job demands was significantly higher in IT employees, may
be the reason why emotional demands, amongst other job demands, were not related to the
global appraisal of job demands, either as challenges or hindrances. Working in IT tends to be
associated with lower levels of emotional demands than e.g. working with patients [79, 80]. It
shows why the level of job demands is not always a sufficient indicator for their appraisal. Fur-
ther research could be conducted in order to find other factors that would explain differences
in the relationship between various types of job demands and their appraisal.

It is also worth noting that the result on emotional demands indicating that they are
appraised as challenges to a higher degree than hindrances contradicts the approach of some
researchers who treated emotional demands as hindrances [3], but is similar to results
obtained by Bakker and Sanz-Vergel [60].

In general, the research has shown that the type of demands have a role to play in explaining
the global appraisal of work demands in terms of hindrance and challenge. Nevertheless, it has
also been shown that even when controlling for the type of job demands, the psychosocial and
individual resources of the employee played a significant role in the appraisal.

Limitations and future directions

The study has some limitations. First of all, the study was conducted in a cross-sectional
design, making it impossible to interpret the results in cause-and-effect relationships. There-
fore, it cannot be concluded whether people with high individual and job resources perceive
job demands more as challenges due to these resources or are simply more likely to make posi-
tive appraisals of the environment. These doubts could be resolved in a longitudinal study.
Moreover, the results were obtained using multiple imputation technique, as a way of dealing
with missing data in the database. From the theoretical point of view, multiple imputation is
the optimal method when handling missing data [81], in comparison to listwise deletion and
single imputation [82, 83]. However, it should be noted that missing data should be prevented
as it may reduce the statistical power of a study [82].

Secondly, the chosen study group could be both a strength and a limitation. Three occupa-
tional groups could be not enough to draw conclusions on the studied relationships in the gen-
eral working populations, especially considering various working conditions, including job
demands and resources, which seem to play a role in the individual appraisal of job demands.
On the other hand, three occupational groups included in our study represent sectors charac-
terised by a high level of job demands and work intensity [80], with differences in particular
job demands levels. By including these groups, it was possible to grasp different sectors’ role in
the job demands appraisals. As was presented in Bakker and Sanz-Vergel [60], analysing job
demands as challenges or hindrances according to occupational group appraisal, explains
unexpected relationships between emotional demands or work pressure and wellbeing. How-
ever, including more occupational groups in future studies could allow for presenting more
general relationships.

Moreover, the disproportion of gender distribution across three occupational groups also
should be considered when interpreting the results, because of differences in job demands and
resources. Because of such disproportion, we were not able to perform analyses taking into
account the combined effects of occupation and gender. It would be interesting to see future
studies avoiding such disproportion even if the study group would not reflect the actual gender
distribution in a given population.
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The measurement of the appraisal of job demands as challenges and hindrances can create
some difficulties in terms of interpretation of the results. As the appraisal was conducted on
two separate scales, high scores on one scale may have accompanied high scores on the other,
making it difficult to draw conclusions. Moreover, the fact that an employee assessed a given
type of job demands low on the scale of challenges may have meant that this requirement was
not a significant stressor for the employee-rather than that he or she perceived the demand
less positively. Therefore, further studies could also analyse the level of stress associated with
the demand [84] or combine the level of job demands with their appraisal in terms of chal-
lenges or hindrances. Cavanaugh at el. [1] on the other hand, investigated the level of stress
associated with the demands and hindrances, which in turn did not fill the gap related to the
lack of cognitive appraisal of individual workers and the nature of the demand.

Conclusions

The study results show that psychosocial job resources (horizontal and vertical trust) were
more strongly related with the subjective appraisal of job demands than individual resources.
Age, occupation and some job demands also played an important role. More significant rela-
tionships were found when analysing predictors of the challenge appraisal than hindrance
appraisal of job demands. The take home message for workplaces is as follows: interventions
directed at an increasing mutual trust between employees as well as increasing psychological
capital may lead to positive outcomes. Not only because they allow us to develop the ability to
cope with job demands. They also lead to positive effects since they could influence a cognitive
appraisal of these demands in terms of challenges. Such a perception—as proved in other stud-
ies—promotes employee wellbeing and productivity.
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