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ABSTRACT
The present study explores psychosocial needs among univer-
sity employees and the extent to which these needs influence
employee perceptions of how work positively or negatively
affects their health. Structural equation modeling (SEM) analy-
ses among Norwegian faculty members (N¼ 11,533) suggest
that needs differ in importance to the two work-related health
outcomes. Multi-group analyses suggest gender differences in
the level of these needs and in their degree of relationship
with positive/negative work-related health. Among women,
the strongest predictors of positive and negative work-related
health are work engagement and autonomy, respectively.
Among men, the strongest predictors of positive and negative
work-related health are meaning and social community,
respectively. Although significant differences were found in
the level of the psychosocial needs across different university
groups (faculty, PhD students, administrative/technical staff),
their predictive value for how work affects their health posi-
tively or negatively is basically equivalent across groups. Study
findings raise two implications: (1) the mechanisms and char-
acteristics of the work environment that promote versus
detract from health in the university setting do not appear to
be two sides of the same coin and suggest different sets of
interventions for improving employee health, and (2) gender
differences should be taken into account in designing inter-
ventions to improve health and well-being in universities.
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Introduction

The interest in healthy universities has expanded alongside a growing
awareness that the university as a health-promoting setting is essential not
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only for the members of its community but also for a sustainable society
(Innstrand & Christensen, 2020). As intellectual capital is a university’s pri-
mary and only appreciable asset, faculty members’ motivation, commit-
ment, and well-being are critical for the ability of educational institutions
to fulfill their mission. Yet, there is a lack of knowledge of what promotes
health and well-being at the university.
Our study builds on need theory, which posits that people are driven to

satisfy their basic needs, and when these needs are satisfied, they experience
well-being. Conversely, when satisfaction of needs is thwarted or non-
existent, people experience stress and frustration (Deci & Ryan, 2000).
Need satisfaction is viewed as an essential nutrient for optimal functioning
across individual differences and cultures (Chen et al., 2015). For example,
need theories have proven useful in explaining how intrinsic goal framing
produces vibrant learning environments for students (Vansteenkiste, Lens,
& Deci, 2006) and greater receptivity toward changing teaching strategies
for physical education (PE) teachers (Aelterman, Vansteenkiste, Van Keer,
& Haerens, 2016). Although studies exist that examine the role of needs in
organizational functioning, little research has focused on the relationship
between psychosocial needs and health and well-being for different groups
of employees in academic settings.
The World Health Organization defines health both positively as complete

physical, mental, and social well-being, and not merely negative as the
absence of disease or infirmity (Grad, 2002, p. 981). Previous findings sup-
port a two-dimensional structure of health and suggest that psychological
distress and subjective well-being are distinct and complementary
constructs and not merely two poles of the same continuum (Winzer,
Lindblad, Sorjonen, & Lindberg, 2014). As low-level psychological distress
does not mean automatically high subjective well-being it has been recom-
mended to use concomitant measures of positive and negative manifestations
(Mass�e et al., 1998). Taking this into consideration, the present study utilizes
a two-dimensional structure of health related to work labeled negative work-
related health and positive work-related health, respectively. Thus, the pre-
sent study expands previous findings by exploring group-specific differences
in the level of different psychosocial needs and how they relate to both posi-
tive and negative work-related health in a university setting.

Theoretical framework

There has been substantial research on how satisfaction of basic needs enhan-
ces employee motivation since Maslow’s seminal work on the hierarchy of
needs (Maslow, 1943). One frequently cited framework on psychological needs
is the Self-Determination Theory (SDT) (Deci & Ryan, 2000), which identifies
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three basic psychological needs: competence, relatedness, and autonomy.
According to this theory and widely supported, satisfaction of these needs
leads to ongoing psychological growth, integrity, and well-being, and condi-
tions that thwart need satisfaction can lead to degradation of well-being or ill-
being (Deci & Ryan, 2000; Olafsen, Niemiec, Halvari, Deci, & Williams, 2017;
Van den Broeck, Ferris, Chang, & Rosen, 2016). Intrinsic motivation and basic
need satisfaction also facilitates effective performance and well-being in par-
ticular if the tasks are more heuristic and require creativity, cognitive flexibility,
or deep processing of information (Gagne & Deci, 2005) and thus, is directly
relevant to to knowledge work and hence, academia.
Although the SDT has a strong empirical foundation, there is a lack of

studies that have tested the theory within different organizational settings
(Gagne & Deci, 2005) and university settings in particular. In a meta-
analytic review of studies on basic need satisfaction, Van den Broeck et al.
(2016) called for more exploratory research comparing SDT’s basic psycho-
logical needs to other potential needs and motivational constructs. One
such study identified seven different needs, or states, that have the potential
to boost work motivation and well-being: autonomy, belongingness, com-
petence, psychological safety, positive emotions, fairness, and meaning
(Maslach & Banks, 2017).
Gappa and Austin (2010) described different challenges facing higher

education institutions today and, argued that faculty members’ essential
needs go beyond academic freedom, shared governance, and job security.
They added equity, collegiality, flexibility, and professional growth. Joined
by respect, which is seen as the core value on which all others rest, this
extended list constitutes the “Essential Elements” of twenty-first-century
faculty work and pertain to all faculty members regardless of their appoint-
ment type. They argue that these elements are significant for attracting and
retaining excellent academic employees in times of change.
Informed by the seven needs identified by Maslach and Banks (2017)

and by the essential elements identified for faculty members in the twenty-
first century (Gappa & Austin, 2010), we explored how different needs
related to health and well-being in academia. Specifically, we explored the
predictive value of job autonomy, social community, task completion clarity,
work engagement, trust in unit management, recognition, and meaning on
work-related positive and negative health among university employees.

Psychosocial needs in higher education

Autonomy and academic freedom are seen as the core of traditional aca-
demic value (Aberbach & Christensen, 2018), a primary intrinsic motivator
among academics (Bellamy, Morley, & Watty, 2003), and a basic need for

JOURNAL OF WORKPLACE BEHAVIORAL HEALTH 105



health and well-being (Maslach & Banks, 2017). In addition, Gappa and
Austin (2010) argue that changes in societal and faculty expectations of
work and worklife issues compel the need for balance and flexibility in
their career. Whereas job autonomy refers to perceived control over sched-
ules and the organization of work, academic freedom refers to academic
staff’s empowerment to make decisions regarding teaching and research,
the core activities and tasks of the university (Aberbach & Christensen,
2018). In the present study, we measure autonomy by respondents’ influ-
ence over how the work is carried out and academic freedom by their abil-
ity to determine when their tasks are completed (task completion clarity).
Thus, we hypothesized that;

Hypothesis 1. Higher levels of perceived (a) job autonomy, and (b) task completion
increases employees’ perception that work influences their health positively

Hypothesis 2. Higher levels of perceived (a) job autonomy, and (b) task completion
decreases employees’ perception that work influences their health negatively

It has been argued that psychological safety in teams (PST), characterized
by interpersonal trust, respect, and caring within the work team, is a
prerequisite for learning (Edmondson, 1999) and, health and well-being
(Maslach & Banks, 2017). Because of their relevance to academics, we
explored how these three characteristics relate to work-related health in
academic settings. First, increasing diversity in employee demographics,
such as gender, ethnicity and race, family status, and age, demand the need
for trust (Gappa & Austin, 2010). For example, Downey, van der Werff,
Thomas, and Plaut (2015) found that a trusting climate directly related to
inclusion and mediated the positive effects of diversity practices on work
engagement. Based on their findings, they call for more studies exploring
how trust at different levels (e.g., trust in supervisor, team trust, trust in
organization) are related to employee well-being. Therefore, we explored
how psychological safety, as measured by the variable, trust in unit manage-
ment, relates to employee work-related health.
Second, fairness or equity is considered highly significant for employee

health and well-being in general (Maslach & Banks, 2017) and among aca-
demics in particular (Gappa & Austin, 2010). Fairness relates to the extent
that decisions at work are perceived as just, and people are treated with
respect. In the present study the need for fairness and respect (i.e., I am
respected by the unit management, I am treated fairly by the unit manage-
ment) are measured by the variable, recognition. A Norwegian study among
academics found that recognition is particularly important among older
workers, predicting meaning and commitment at work (Anthun &
Innstrand, 2016). However, many academics report that they are not valued
or recognized for their work (Bellamy et al., 2003). Thus, lack of
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satisfaction with this need could generate a possible hazard for academics’
health and well-being as well as their organizational commitment.
Third, caring within the work teams, or collegiality, is also identified as

one of the essential needs for faculty members (Gappa & Austin, 2010) and
is closely related to the SDT need, relatedness, or alternately labeled
belongingness (Maslach & Banks, 2017). Relatedness is the need to feel
connected to others and is satisfied when people see themselves as a mem-
ber of a group, experience a sense of communion, and develop close rela-
tions. Although past work on SDT argued that relatedness plays a more
distal role than autonomy or competence, a recent meta-analysis showed
that relatedness plays a more significant role than previously expected and
is strongly related to health and well-being (Van den Broeck et al., 2016).
In the present study, this need is operationalized and measured by social
community at work.

Hypothesis 3. Higher levels of perceived (a) trust in unit management (b)
recognition, and (c) social community increases employees’ perception that their
work influences their health positively

Hypothesis 4. Higher levels of perceived (a) trust in unit management (b)
recognition, and (c) social community decreases employees’ perception that their
work influences their health negatively

Lastly, professional growth is suggested to be an essential element that
needs to be present in faculty members’ working environment to recruit
and retain faculty members (Gappa & Austin, 2010). Within the SDT, psy-
chological growth is typically manifested by intrinsic motivation where
engagement in work is considered enjoyable in and of itself (Van den
Broeck et al., 2016). Work engagement, which is defined as a positive work-
related state of mind characterized by the feelings of vigor, dedication, and
absorption (Schaufeli, Salanova, Gonzalez-Rom�a, & Bakker, 2002), can be
interpreted as intrinsic motivation. Work engagement is particularly
important in knowledge intensive work-places, such as universities and col-
leges, where the employees are the primary bearers of knowledge and thus,
the competitive parameter in those organizations (Ipsen & Jensen, 2012).
Several studies have found that work engagement is linked to both
improved job performances, psychological well-being, and health in aca-
demia (Christensen, Dyrstad, & Innstrand, 2020; Innstrand, Christensen, &
Helland, 2022).
Work engagement is also closely related to meaning, which has positive

associations with health and well-being (Maslach & Banks, 2017). However,
meaning can differ from work engagement by arising in “transcendent
moments in time,” rather than as a sustained state of being (Bailey &
Madden, 2017). According to Bailey and Madden (2017) are these
moments “imbued with a sense of the coming together of the practice of
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work, reflection on that practice and the sense of a job well done, connec-
tion with others, coupled with an awareness of the significance of work in
its historical and future context” (p. 15). Further they claim that meaning
can arise “when an individual perceives an authentic connection between
their work and a broader transcendent life purpose beyond the self” (p. 4).
Using SDT terminology, meaning might be defined as a motivation in
which behavior is more self-endorsed and viewed as important and/or in
line with one’s closely held values (Van den Broeck et al., 2016). Meaning
in work is highly significant for academics, and despite worsening work
conditions in the academic sector, many academics consider their position
as a calling, not just a job (Bellamy et al., 2003). Therefore, meaning in
work is not only positively associated with health, but may act as a buffer
against stress in one’s work and work life. In the present study, both work
engagement and meaning are hypothesized to relate to university employ-
ees’ work-related health:

Hypothesis 5. Higher levels of perceived (a) work engagement, and (b) meaning
increases employees’ perception that work influences their health positively

Hypothesis 6. Higher levels of perceived (a) work engagement, and (b) meaning
decreases employees’ perception that work influences their health negatively

Individual differences

Individual differences in psychosocial needs can be found in mean levels
and in the strength of relationships in the hypothesized model presented
here. Although the benefits associated with need satisfaction are universal,
the emphasis on these needs might differ in accordance with the values
and practices of different cultural climates, as suggested by Vallerand
(2000). Differences in the cultural climate and satisfaction of needs does
not only relate to cultural diversity across countries but might also exist
across work environments due to differences in opportunities or resources
for need satisfaction, variation in the emphasis placed on the needs, or in
the way these needs are met (Chen et al., 2015). As such, the level of needs
might vary across different groups.
Chen et al. (2015), however, found the relation between need satisfaction

and well-being to be invariant across cultures and not moderated by need
strength. This suggests that basic needs contribute to well-being regardless
of the extent to which needs are valued. If so, this supports the universality
assumption central to SDT, conceptualizing needs as necessities for psycho-
logical well-being rather than socially constructed preferences (Gagne &
Deci, 2005). The present study explores both the invariance of the level of
the needs as well as in its relationship with positive/negative work-related
health by means of multi-group analyses across academic groups
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(administrative staff, PhD students, and faculty), and gender. Based on the
assumption by SDT and previous findings, we hypothesized that:

Hypothesis 7. (a) The level of the psychosocial needs would be diverse across
different academic groups (faculty, PhD students, technical/administrative staff) and
gender (male, female)

(b) The strength of the association between the psychosocial needs and
positive/negative work-related health would be invariant across academic groups
(faculty, PhD students, technical/administrative staff) and gender (male, female)

Methods

Sample

Data for the present study were gathered from ARK,1 a healthy university
initiative originated in Norway, that involved the administration of the
KIWEST (Knowledge Intensive Work Environment Survey) to all faculty,
administrative staff, and production workers in some of the largest
Norwegian colleges and universities (Innstrand & Christensen, 2020). From
autumn 2013 to spring 2015, all employees from the participating univer-
sities in ARK at that time, and with a regular payroll for a minimum of
20% position, were invited to answer the survey (N¼ 18,599). In total
12,170 responded, providing a response rate of 65%. In the present study,
leaders were omitted from the analyses due to leadership questions. Thus,
the final sample consisted of 4562 faculty (research and teaching), 1452
PhD students, and 5519 administrative and technical staff (n¼ 11,533). The
sample was equally distributed with 54% women and 46% men. Age dis-
tributed as follows; under 30 years (9.8%), 30–39 years (23.2%), 40–49 years
(27.2%), 50–59 years (24.3%), and 60 years or older (15.5%). Most were per-
manent employees (75%) and had a full-time position (86%). The demo-
graphics across the three employee categories are provided in Table 1. Due
to concerns for anonymity, the universities did not provide data that iden-
tified to which faculties and departments the individual respondents
belonged. The ARK study is approved by the Norwegian Center for
Research Data (NSD) and informed consent was obtained by participants
ticking “submit” at the end of the survey.

Variables

All variables were from the KIWEST questionnaire, which was based on
previously validated and tested scales measuring the psychosocial work
environment (Innstrand, Christensen, Undebakke, & Svarva, 2015). All but
the engagement and work-related health survey items had a response for-
mat ranging from 1 (Strongly disagree) to 5 (Strongly agree). In the
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engagement scale, the response alternatives ranged from 0 (Never), 1 (A few
times a year or less), 2 (Once a month or less), 3 (A few times a month), 4
(Once a week), 5 (A few times a week), 6 (Every day), and in work-related
health, the response alternatives ranged from 1 (To a very small extent) to 5
(A very large extent).
Job autonomy was measured by a four-item scale from N€aswall et al.

(2010) and measures the extent of autonomy and influence over how the
work is carried out. Sample item: “I have a sufficient degree of influence in
my work.”
Task completion clarity was measured by three items from N€aswall et al.

(2010) which aim to capture the extent to which the employees themselves
can, or have to, determine when their tasks are completed. Sample item: “I
determine when my work assignments are completed.”
Trust in unit management was measured by five items from N€aswall

et al. (2010) and reflects perceptions of the employers’ reliability and trust-
worthiness. Sample item: “My unit management is always reliable.”
Recognition was measured by a three-item scale from COPSOC II

(Pejtersen, Kristensen, Borg, & Bjorner, 2010), which assessed the extent
respondents feel they are recognized and appreciated for their efforts.
Sample item: “My work is recognized and appreciated by the unit
management.”
Social community was measured by a three-item scale from COPSOQ II

(Pejtersen et al., 2010), which assessed the extent respondents experience a
strong degree of social community with colleagues in their own unit.
Sample item: “There is a good atmosphere between me and my colleagues.”

Table 1. Demographic characteristics and employment conditions for the three different
employee groups.

Faculty (n¼ 4562) PhD students (n¼ 1452) Admin/technical (n¼ 5519)

n % n % n %

Gender
Women 2047 44.9 772 53.2 3443 62.4
Men 2514 55.1 680 46.8 2076 37.6

Age category
 29 years 103 2.3 656 45.6 415 7.6
30–39 years 891 19.8 567 39.4 1309 23.9
40–49 years 1249 27.8 176 12.2 1645 30.1
50–59 years 1267 28.2 36 2.5 1348 24.6
60 years ! 982 21.9 3 .2 752 13.8

Terms of employment
Permanent employee 3463 77.0 140 9.7 4846 89.8
Temporary employee 1032 23.0 1299 90.3 552 10.2

Position
1–50% 217 4.8 4 .3 60 1.1
51–99% 523 11.5 114 7.9 745 13.5
Full time (100%) 3820 83.8 1334 91.9 4714 85.4

n: frequency; %: valid percent.
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Work engagement was measured by the shortened, nine-item version of
the Utrecht Work Engagement Scale (UWES). This shortened version has
shown satisfactory psychometric properties (Schaufeli, Bakker, & Salanova,
2006), and has been validated in many countries. Sample items: “At my
work, I feel bursting with energy” (vigor); “I am proud on the work that I
do” (dedication); and “I get carried away when I’m working” (absorption).
Meaning of work was measured by three items from COPSOQ I and II

(Pejtersen et al., 2010) and captures respondents’ experience of having a
meaningful job. Sample item: “My work is meaningful.”
Work-related health was measured by two single items assessing respond-

ents’ experience of how the work impacts their health. Sample items: “My
work has a positive influence on my health” and “My work has a negative
influence on my health.” The items were made for the ARK study and
have been published elsewhere (Innstrand et al., 2022; Langseth-Eide,
2019).

Statistical analyses
All statistical analyses were performed using the structural equation model-
ing (SEM) package on Stata statistical software version 14.1 (Acock, 2013),
with maximum likelihood (ML) and listwise deletion. Such restriction to
complete cases only reduced the final analytic sample size to 10,096. We
perform a Doornik-Hansen chi-square test to assess the joint normality of
the observed variables (Doornik & Hansen, 2008), in which we reject the
null hypothesis of joint normality (p< 0.001). To mitigate Type I error
when using the ML estimator with non-normal data, we estimate all mod-
els using Satorra-Bentler robust standard errors and report both the ML
and Satorra-Bentler chi-squared test statistics (Curran, West, & Finch,
1996; Maydeu-Olivares, 2017).
All the latent variables were allowed to correlate, as they all represent psy-

chosocial work variables assumed to be related. As the chi-square statistic is
found to be sensitive to large sample size (Mehmetoglu & Jakobsen, 2016)
the SEM model was considered by these additional fit indices: Comparative
Fit Index (CFI), Tucker-Lewis Index (TLI), Root Mean Square Error of
Approximation (RMSEA) and the Standardized Root Mean Square Residual
(SRMR). A value of 0.90 or above is considered an acceptable fit for the CFI
and the TLI, and a value of 0.08 or lower for the RMSEA and the SRMR
(Acock, 2013). The statistical analyses were performed in three steps.
First, we performed confirmatory factor analysis (CFA) to ensure that

the measurement model appropriately fit the data. Fit indices were first
computed for the measurement model under the assumption that all latent
constructs (but no item-specific error terms) were correlated. To strengthen
the model fit, we modified the measurement model consistent with the
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estimated modification indices to allow for correlation in the error terms
between two pairs of items in the work engagement scale: First, item 1 (“At
my work, I feel bursting with energy”) and item 2 (At my job, I feel strong
and vigorous”), and second, item 4 (“I am immersed in my work”) and
item 5 (“I get carried away when I’m working”).
To confirm each item predicted adequate variation in the intended

underlying construct, we examined standardized factor loadings and aver-
age variances extracted (AVE) for each latent variable using a cutoff point
of 0.5 for both (Mehmetoglu & Jakobsen, 2016). The unique contribution
of each underlying construct (discriminant validity) was assessed by the
magnitude of each factor’s AVE relative to the squared correlation (SC) of
the other factors. By convention, if the AVE is greater than the SC for all
other factors, we conclude that the factor is distinct from other constructs
(Mehmetoglu & Jakobsen, 2016).
All standardized factor loadings were sufficiently large (>0.5) except for

one task completion clarity item (“I know when a task is completed”),
which was estimated to be 0.30. In an assessment of equation-level good-
ness of fit, this item had a corresponding R-squared value of <0.20; these
two estimates together led us to remove this item.
Next, to assess which of the suggested psychosocial need variables are

the strongest predictors for health, we estimated a full SEM model in which
all seven latent constructs were regressed on positive and negative work-
related health for the whole sample (see Figure 1). Including both outcomes

Job
autonomy

Meaning

Task completion 
clarity 

Trust in unit 
management 

Recognition

Social community 

Work engagement 

Posi�ve health

Nega�ve health

.07*-.19***

.11*
-.13*

.19***

.25***

-.23***

-.23***

.23***

-.09*

-.66***

Figure 1. Structural model with standardized parameter estimates. Note: ���p< 0.001;�p< 0.05. Dotted line indicates non-significant relationship. N¼ 10,096.
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in the same model allowed for simultaneous estimation of the pathways
between the latent variables and positive and negative work-related health.
As two distinct but closely related parts of work-related health, the error
terms of the two outcome measures were allowed to correlate.
Finally, we performed multi-group CFA (MG-CFA) and multi-group

SEM (MG-SEM) to examine potential subgroup differences. Specifically, we
assessed whether the mean value of each of the seven needs, as well as its
predictive value on the two health outcomes, differed significantly between
gender and across the three employee groups: faculty, doctoral students
(PhD), and technical/administrative staff. For each of the two sets of analy-
ses, we estimated three subgroup models in which all parameters were
allowed to vary (model 1), factor loadings were invariant (model 2), and
both factor loadings and intercepts were invariant (model 3). In each model
with imposed constraints, we performed Wald tests to assess whether the
assumption of invariance is valid (StataCorp, 2017, p. 71) and likelihood-
ratio tests to compare nested models.

Results

Measurement model

The goodness-of-fit estimates for the final measurement model all
suggest a strong model fit: CFI ¼ 0.96, TLI ¼ 0.95, RMSEA ¼ 0.05, and
SRMR ¼ 0.03. The standardized factor loadings were sufficiently large
(>0.5) ranging from 0.60 to 0.93. As shown in Table 2, estimated AVEs for
the seven factors ranged from 0.49 to 0.80. However, the comparison of the
magnitude of each factor’s AVE relative to the squared correlation (SC)
suggests a lack of discriminant validity between meaning and work engage-
ment as well as between trust in unit management and recognition. As these
factors were representing different aspects of the same need, the need for
professional growth or positive emotions, and psychological safety, respect-
ively, such a lack of discrepancy was somewhat expected. The estimated

Table 2. Means, standard deviation (SD), average variance extracted (AVE), and squared corre-
lations of latent variables (SC).
Variable Mean SD 1 2 3 4 5 6 7

1. Autonomy 3.84 .64 –
2. Meaning 4.01 .68 0.38 –
3. Work engagement 4.58 1.05 0.21 0.63 –
4. Recognition 3.79 .85 0.44 0.27 0.16 –
5. Social community 3.97 .77 0.31 0.25 0.16 0.42 –
6. Task completion clarity 3.58 .79 0.28 0.06 0.04 0.04 0.26 –
7. Trust in management 3.71 .91 0.35 0.19 0.13 0.87 0.36 0.29 –
AVE – – 0.49 0.62 0.59 0.73 0.64 0.64 0.80
CR – – 0.78 0.83 0.93 0.89 0.84 0.78 0.95

AVE: average variance extracted; CR: composite reliability.
Note: N¼ 10,096.
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composite reliability (CR) measures ranged from 0.78 to 0.95, suggesting
adequate reliability of the final measurement model (Mehmetoglu &
Jakobsen, 2016).

Full structural equation model

A full structural equation (SEM) model with all seven latent constructs
were regressed on each of our outcome measures, positive and negative
work-related health, provided a good fit: RMSEA ¼ 0.05, SRMR ¼ 0.03,
CFI ¼ 0.96, TLI ¼ 0.95. The Satorra-Benlter-corrected fit statistics are
nearly identical (RMSEA ¼ 0.04, SRMR ¼ 0.04, CFI ¼ 0.96, TLI ¼ 0.95),
and the p-values for the ML and Satorra-Bentler likelihood ratio tests are
both <0.001. As shown in Figure 1, all factor loadings, except task comple-
tion and trust in unit management (ns), were significantly related, and in
the intended direction to positive and negative health.2 The three strongest
relationships to positive health were work engagement (b¼ .25, p< 0.001),
meaning (b¼ .23, p< 0.001), and social community (b¼ .19, p< 0.001).
The three strongest relationships to negative work-related health were work
engagement (b¼�.23, p< 0.001), social community (b¼�.23, p< 0.001),
and autonomy (b¼�.19, p< 0.001). In addition, recognition was positively
related to positive work-related health (b¼ .11, p< 0.05) and negatively
related to negative work-related health (b¼�.13, p< 0.05). It should be
noted that some of the antecedent variables were differentially related to
positive and negative work-related health. For example, autonomy was
weaker related to positive work-related health (b¼ .07, p< 0.05) as com-
pared to negative work-related health (b¼�.19, p< 0.001). Conversely, the
meaning was more strongly related to positive work-related health (b¼ .23,
p< 0.001) as compared to negative work-related health (b¼�.09,
p< 0.05). Thus, although these two health constructs were significantly
related (b¼�.66, p< 0.001), they are differentially related to psychosocial
work variables.

Multi-group analyses

Differences in mean levels of latent variables
To examine potential subgroup differences in the level of the needs, we
performed multi-group CFA (MG-CFA) across gender and across the three
employee groups (faculty, doctoral students (PhD), and technical/adminis-
trative staff).
In general, the single group solutions suggested a good model fit for

both men and women, and across employee groups. The RMSEA ranged
from .048 to .052, and the CFI and TLI were above the .90 threshold.
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Invariance of the measurement model was further tested by running MG-
CFAs with three levels of constraints: (1) an unconstrained model, (2)
equal factor loadings, and (3) equal factor loadings and intercepts.
Although the chi-square increase was significant for each nested model in
the test of factorial invariance across gender and faculty groups, the preced-
ing models were no worse as the change in CFI did not exceed �.02
(Vandenberg & Lance, 2000), and the change of RMSEA was <.015 (Chen,
2007). Consequently, between-group differences in latent means could be
calculated (Chen, 2008).
By constraining the factor loadings and intercepts to be equal across

groups, we examined the mean differences in the level of needs (see
Table 3 for means and standard deviations across subgroups groups). As
required by latent mean analyses, the latent mean is fixed to zero in one
group, called the reference group, and estimated in the comparison group
(s). In the present study, females, and faculty members (research and teach-
ing) were used as the reference group for the multi-group analyses on gen-
der and employee groups, respectively. As can be seen in Table 4, male
experience significantly more autonomy, recognition, task completion

Table 3. Means and standard deviation (SD) for latent variables for all groups, by gender and
employee group.

Female Male Academic PhD students Technical/administrative

Mean SD Mean SD Mean SD Mean SD Mean SD

Autonomy 3.81 .64 3.89 .64 3.86 .65 4.03 .58 3.77 .63
Meaning 4.01 .67 4.01 .68 4.12 .63 4.00 .75 3.92 .68
Work engagement 4.60 1.05 4.56 1.05 4.72 .94 4.55 1.02 4.47 1.12
Recognition 3.76 .85 3.82 .85 3.74 .90 3.81 .74 3.83 .84
Social community 4.00 .76 3.94 .77 3.87 .80 3.93 .75 4.06 .73
Task completion clarity 3.57 .81 3.61 .77 3.67 .76 3.49 .81 3.54 .81
Trust in management 3.68 .92 3.76 .91 3.64 .97 3.82 .79 3.74 .90

Note: N¼ 10,096.

Table 4. Gender and employee group differences in the mean level of the psychological needs
(MG-CFA).

Group Autonomy Meaning
Work

engagement Recognition
Social

community

Task
completion

clarity

Trust
in unit

management

Gender
FemaleR 0 0 0 0 0 0 0
Male 0.09��� 0.01 �0.01 0.06��� �0.04�� 0.04� 0.07���

Employee group
FacultyR 0 0 0 0 0 0 0
PhD 0.20��� �0.11��� �0.13��� 0.08�� 0.08��� �0.17��� 0.18���
Techn/admin �0.10��� �0.20��� �0.19��� 0.08��� 0.18��� �0.12��� 0.10���

Note: Stars refer to significant group differences as indicated by Wald-test for group invariance. RReference
group. ���p< 0.001; ��p< 0.01; �p< 0.05. N¼ 10,153 and N¼ 10,154 for gender and employee group mod-
els, respectively.
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clarity, and trust in unit management, as compared to females, but also less
social community. There were no gender differences in the mean level of
meaning or work engagement. To better contextualize these statistically sig-
nificant mean differences, we also calculate Cohen’s d statistics for each
pairwise comparison. The Cohen’s d statistics for mean comparisons across
genders range from 0.05 (task completion clarity) to 0.125 (autonomy),
which suggests the differences are relatively small according to conventional
thresholds (Sullivan & Feinn, 2012).
Regarding occupational differences, the doctoral students and the techni-

cal/administrative staff were significantly different from the faculty in all
the mean levels of the proposed needs (Table 4). More specifically, the doc-
toral students and the technical/administrative staff reported more recogni-
tion, social community, and trust in unit management as compared to the
faculty, but also less meaning, work engagement, and task completion clar-
ity. The doctoral students reported a higher level of autonomy than the fac-
ulty, and the technical/administrative reported less. In terms of effect sizes,
the largest mean difference was found in the reported meaning between
faculty and technical administrative staff (Cohen’s d¼ 0.3). Meanwhile, the
largest difference between faculty and doctoral students was reported in
autonomy, although the Cohen’s d statistic (0.28) still suggests relatively
small differences.

Structural model: testing for multi-group invariance
To examine potential subgroup differences in the predictive value of the
needs of the two work-related health outcomes, we performed multi-group
SEM (MG-SEM) across gender and across the three employee groups (fac-
ulty, doctoral students (PhD), and technical/administrative staff).

Gender. A group sensitive model (unconstrained) for gender had a signifi-
cantly better fit than a universal model (constrained) according to differen-
ces in the Chi-square value [Dv2(df)¼ 103.5(36), p< 0.001]. The other fit
indices were left unchanged. Thus, gender differences in the strength of the
relationship in the hypothesized structural model can be assumed. More
specifically, as can be seen in Table 5, the relationship between the needs
and positive work-related health was significantly different across gender
for autonomy, meaning, work engagement, and task completion clarity. In
predicting negative work-related health, there were significant gender dif-
ferences in autonomy and task completion. In one case (the effect of task
completion clarity on negative work-related health), we found significant
across-group differences as well as gender-specific effects that were signifi-
cant in opposite directions (B¼ 0.06, 95% CI: 0.01, 0.11 among women,
B¼�0.08; 95% CI: �0.14, �0.03 among men). Among females, the
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strongest predictors of positive and negative work-related health were work
engagement (B¼ 0.30; 95% CI: 0.24, 0.36) and autonomy (B¼�0.27; 95%
CI: �0.36, �0.18), respectively. Among males, the strongest predictors were
meaning (B¼ 0.32; 95% CI: 0.21, 0.43) and social community (B¼�0.24;
95% CI: �0.32, �0.17) for positive and negative work-related health,
respectively.

Employee groups. Similarly, a group sensitive model (unconstrained) for
occupational groups, had a significantly better fit than a universal model
(constrained) according to differences in the Chi-square value
[Dv2(df)¼ 367.5(72), p< 0.001]. The other fit indices were left unchanged.
Thus, differences in the strength of the relationship in the hypothesized
structural model could be assumed for the different occupational groups as
well. However, as can be seen in Table 5, we found no evidence of signifi-
cant occupational group differences in the relationship between the needs
and positive health, and only one need (trust in management) differed
across these groups with respect to negative work-related health.
Specifically, the relationship between trust in management and negative
work-related health among respondents in administrative/technical posi-
tions appeared to be stronger than the other two groups (B¼�0.21; 95%
CI: �0.34, �0.09). Among faculty and doctoral students, this association
was not significant at p¼ 0.05.

Discussion

Informed by the seven needs of importance for health (Maslach & Banks,
2017) and the “Essential Elements” for the twenty-first century faculty
work (Gappa & Austin, 2010), the present study examined the predictive
value of psychosocial needs for positive and negative work-related health in
university settings. The study also examined group differences (gender and
academic groups) in the proposed relationship, and in the level of these
needs. We found evidence supporting positive relationships between auton-
omy, recognition, social community, meaning, work engagement, and posi-
tive work-related health, and supporting negative relationships with
negative work-related health. This evidence supports most of the hypothe-
sized relationships (H1a, H2a, H3b–c, H4b–c, H5a–b, and H6a–b).
However, two needs, task completion clarity and trust in unit management
were not related to either positive or negative work-related health (rejecting
H1b, H2b, H3a, and H4a). Although these two needs were suggested to be
of importance previously in an academic setting, they did not appear to
affect work-related health positively or negatively in this sample. It should
be noted that the lack of discriminant validity and high correlation
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(r¼ 0.87) between trust in unit management and recognition could indicate
collinearity with recognition accounting for all the variance explained by
trust in unit management. Nevertheless, this would not explain the lack of
significant association between task completion clarity and positive/negative
work-related health, which is not strongly correlated with other latent
variables. Overall, our findings suggest that work engagement and social
community are the strongest predictors of both positive and negative work-
related health. Thus, any actions aiming to boost engagement in work and
facilitate collegiality and community would be important steps toward a
healthy university. This is in line with Gappa and Austin (2010), who argue
that collegiality and professional growth are particularly important in times
of change in academic work.
In contrast to previous findings regarding SDT suggesting that autonomy

is more strongly related to general well-being than relatedness (Van den
Broeck et al., 2016), our findings suggest that social community is more
strongly related to both positive and negative work-related health than
autonomy in this sample. Our findings also deviate from previous studies
suggesting that SDT needs are more related to positive outcomes than
negative outcomes (Van den Broeck et al., 2016). On the contrary, our
findings show that lower levels of autonomy and social community
(relatedness) are more strongly related to negative work-related health.
Even though the two work-related health measures were highly correlated,
some variables showed differential relationships with positive and negative
work-related health, reinforcing the appropriateness of measuring positive
and negative work-related health independently. Whereas autonomy was
more strongly related to negative work-related health, meaning was a better
predictor for positive work-related health. This suggests that the mecha-
nisms underlying health promotion are likely to differ from those that
detract from health prevent illness. Thus, this implies that if autonomy is
undermined significantly in the university setting, harmful effects on faculty
health may result. In addition, promotion of the meaningfulness of work is
essential for enhancing health and well-being. This result is bolstered by a
qualitative study which explored the experience of meaningful work in
three occupations (refuse collectors, stonemasons, and faculty) and found
that the strongest experience of meaningfulness arose during shared rituals
or ceremonies held to mark the completion of a piece of work (Bailey &
Madden, 2017). For the faculty surveyed in this study, these experiences
may have included presenting their work at a conference, giving a well-
received lecture, or seeing a doctoral student graduate successfully.
Hypothesis 7, which tested whether the level of the psychosocial needs

would be variant (H7a) and that the strength of the association between
the seven needs and positive/negative work-related health would be
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invariant (H7b), was partly supported for gender. Males reported higher
levels of autonomy, recognition, task completion clarity, and trust in unit
management and less social community compared to females, although we
note that the magnitude of these differences is relatively small. Nonetheless,
the latter finding is consistent with a meta-analytic analysis suggesting that
females experience more relatedness than males (Van den Broeck et al.,
2016). There were no gender differences in the mean level of meaning or
work engagement.
There were significant differences between males and females in which

factors influenced their work-related health positively. Males appeared to
emphasize the influence of meaning, whereas females emphasized the influ-
ence of work engagement more strongly. As females report significantly
lower levels of autonomy compared to males, and low levels of autonomy
predict strongly negative work-related health for females, organizations
should actively reinforce autonomy to boost females’ health and well-being.
For males, significantly lower levels of social community exerted a strong
negative influence on their work-related health. Our study results suggest
that efforts to increase feelings of being a part of a social community for
males would be beneficial for their health in the long run.
Both males and females reported a relationship between task completion

clarity and negative work-related health. However, males reported that
greater task completion clarity lowered their perception that the work nega-
tively impacted their health, whereas females reported the opposite. That is,
greater task completion clarity increased the female’s perception that the
work negatively impacted their health. Moreover, for the women greater
task completion clarity was associated with a decrease in the assumption
that work positively impacts their health. As suggested by Van den Broeck
et al. (2016), the determination of when a task is completed does not guar-
antee that one has mastered the task. Another explanation for this unex-
pected result relates to the duality of autonomy and the mixed findings
linking autonomy with mental health (Maslach & Banks, 2017). Although
Norway has the highest proportion of females employed (45%) in higher
education within Europe, the European Commission’s 2012 meta-analysis
of gender and science research (Caprile et al., 2012) found that female
advancement in science was slow compared to males and being a minority
member in a male-dominated occupation might cause females to feel they
need to prove their competence in a broader sense and be more conserva-
tive in deciding when a task is adequately performed. This difference in the
perception of task completion could nurture a boundaryless work life for
females with serious consequences for their health. Indeed, work-family
issues have been found to be the highest ranked problem for females in
academia (McGuire, Bergen, & Polan, 2004), and the strongest reason for
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females who consider leaving academic medicine (Foster et al., 2000). As
the female advancement in science is slow compared to males, academic
levels (e.g., Professor, vs. Associate Professor, vs. Assistant Professor) could
also be a potential confounding variable. Thus, the gender differences
found in the present study may not be ascribed to gender per se but to
gender differences in academic levels. Thus, we recommend future studies
to explore gender differences in association with their academic level.
The multi-group analyses across the three academic groups (faculty, doc-

toral students, and technical/administrative staff) mainly supported hypoth-
esis seven, as we found significant differences in psychosocial need levels
across these groups (H7a) but their relationship to positive/negative work-
related health was similar (H7b). An exception was trust in unit manage-
ment, which showed a negative influence on negative work-related health
among technical/administrative staff but was not significant for faculty and
doctoral students. Doctoral students and technical/administrative staff
reported more recognition, social community, and trust in unit manage-
ment but less meaning, work engagement, and task completion clarity com-
pared to the faculty. Doctoral students reported a higher level of autonomy
than the faculty whereas the technical/administrative staff reported less.
These level differences could be attributed to differences in the tasks per-
formed across employee groups, resulting in different degrees of opportun-
ity for need satisfaction. Again, we note that the magnitude of the mean
differences is relatively small (albeit statistically significant), but given these
need’s strong association with work-related health, these differences across
groups are qualitatively meaningful.

Limitations

The study’s strength is its large sample and the use of sophisticated statis-
tical analyses, which enable more sensitive analyses of group differences
compared to traditional statistical techniques like ANOVAs and t-tests
(Hong, Malik, & Lee, 2003). The findings also need to be interpreted with
limitations. First, the study was based on the needs theory (Maslach &
Banks, 2017) and previous findings of “Essential Elements” for the twenty-
first century faculty work (Gappa & Austin, 2010). Although our seven psy-
chosocial variables related to these findings, they do not directly represent
need satisfaction in the same way as variables studied in SDT (Deci &
Ryan, 2000). Rather, our variables were proxies for the psychosocial needs
presumed to be important for university employees. Additionally, we were
not able to measure competence, one of the three basic needs assumed by
SDT, within our dataset.
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Our measure of health may also restrict a thorough examination of the
relationship between need satisfaction and health. Although self-rated, sin-
gle item measure of health has proved to be a reliable measure for health
(DeSalvo, Bloser, Reynolds, He, & Muntner, 2006), and is judged to be
appropriate for use in population surveys in general, and in particular,
when used as an outcome variable to avoid overlap with different multi-
item predictors (Bowling, 2005), multi-item measures are less prone to
socio-psychological biases (Bowling, 2005), and the study results should be
interpreted with this in mind. Future studies could benefit from using clin-
ical measures of health. It should be noted that although job and life satis-
faction is closely related, the health measure used in this study was
restricted to factors at work. The rationale for this was to sort out factors
like a broken leg due to skiing or other non-work-related factors. However,
we recognize the interdependent relationship between well-being at work
and well-being at life in terms of work meeting psychosocial and other
needs and as a potential explanation for gender differences.
A second issue relates to cross-sectional designs as they preclude the pos-

sibility of drawing causal conclusions. Although SEM analysis and large
samples compensate for much of the concerns related to these designs, the
present findings can only be seen as significant relationships. Finally, the
present sample consists of university employees only. Hence, the present
findings can only be generalized to this occupational group.

Conclusion

The findings in the present study confirm the universality of the effect of
needs on health across different employee groups despite differences in the
level of the needs and are consistent with SDT (Deci & Ryan, 2000), and
previous findings (Chen et al., 2015). Moreover, Essential Elements seem to
generalize across university employees as suggested by Gappa and Austin
(2010). Males and females, on the other hand, appear to differ both in how
they perceive the influence of these needs on their health, as well as in the
character of these needs. Future studies should confirm these findings by
testing these assumptions on different samples and with a longitudinal
design, more clinical measures on health, and SDT approved variables.
Nevertheless, as suggested by the present study, universities may achieve
greater equality by considering individual variances in the sources of need
satisfaction in constructing health-promoting initiatives to create a healthy
university for all.

Notes

1. Norwegian acronym for work environment and climate study.
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2. To account for potential bias introduced by listwise deletion, we also estimate our
main SEM using the MLMV estimator in Stata, which accounts for missingness. Our
results are unchanged when using this estimator with two notable exceptions. First,
trust in unit management is a statistically significant predictor of positive (b¼ 0.08,
p< 0.05) and negative (b¼�0.11, p< 0.05) work-related health, while recognition is
no longer a statistically significant predictor of negative health. Full results available
upon request.

References

Aberbach, J. D., & Christensen, T. (2018). Academic autonomy and freedom under pres-
sure: Severely limited, or alive and kicking? Public Organization Review, 18(4), 487–506.
doi:10.1007/s11115-017-0394-2

Acock, A. C. (2013). Discovering structural equation modeling using Stata (1st ed.). College
Station, Texas: Stata Press.

Aelterman, N., Vansteenkiste, M., Van Keer, H., & Haerens, L. (2016). Changing teachers’
beliefs regarding autonomy support and structure: The role of experienced psychological
need satisfaction in teacher training. Psychology of Sport and Exercise, 23, 64–72. doi:10.
1016/j.psychsport.2015.10.007

Anthun, K. S., & Innstrand, S. T. (2016). The predictive value of job demands and resour-
ces on the meaning of work and organisational commitment across different age groups
in the higher education sector. Journal of Higher Education Policy and Management,
38(1), 53–67. doi:10.1080/1360080x.2015.1126890

Bailey, C., & Madden, A. (2017). Time reclaimed: Temporality and the experience of mean-
ingful work. Work Employment and Society, 31(1), 3–18. doi:10.1177/0950017015604100

Bellamy, S., Morley, C., & Watty, K. (2003). Why business academics remain in Australian
universities despite deteriorating working conditions and reduced job satisfaction: An
intellectual puzzle. Journal of Higher Education Policy and Management, 25(1), 13–28.
doi:10.1080/13600800305740

Bowling, A. (2005). Just one question: If one question works, why ask several? Journal of
Epidemiology and Community Health, 59(5), 342–345. doi:10.1136/jech.2004.021204

Caprile, M., Addis, E., Castano, C., Sagebiel, F., Schiebinger, L., Valles, N., … Roivas, S.
(2012). Meta-analysis of gender and science research: Synthesis report (9789279213113).
Retrieved from http://www.genderandscience.org/doc/synthesis_report.pdf

Chen, B. W., Vansteenkiste, M., Beyers, W., Boone, L., Deci, E. L., Van der Kaap-Deeder,
J., … Verstuyf, J. (2015). Basic psychological need satisfaction, need frustration, and
need strength across four cultures. Motivation and Emotion, 39(2), 216–236. doi:10.1007/
s11031-014-9450-1

Chen, F. F. (2007). Sensitivity of goodness of fit indexes to lack of measurement invariance.
Structural Equation Modeling: A Multidisciplinary Journal, 14(3), 464–504. doi:10.1080/
10705510701301834

Chen, F. F. (2008). What happens if we compare chopsticks with forks? The impact of
making inappropriate comparisons in cross-cultural research. Journal of Personality and
Social Psychology, 95(5), 1005–1018. doi:10.1037/a0013193

Christensen, M., Dyrstad, J. M., & Innstrand, S. T. (2020). Academic work engagement,
resources and productivity: Empirical evidence with policy implications. Studies in
Higher Education, 45(1), 86–99. doi:10.1080/03075079.2018.1517304

JOURNAL OF WORKPLACE BEHAVIORAL HEALTH 123

https://doi.org/10.1007/s11115-017-0394-2
https://doi.org/10.1016/j.psychsport.2015.10.007
https://doi.org/10.1016/j.psychsport.2015.10.007
https://doi.org/10.1080/1360080x.2015.1126890
https://doi.org/10.1177/0950017015604100
https://doi.org/10.1080/13600800305740
https://doi.org/10.1136/jech.2004.021204
http://www.genderandscience.org/doc/synthesis_report.pdf
https://doi.org/10.1007/s11031-014-9450-1
https://doi.org/10.1007/s11031-014-9450-1
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1080/10705510701301834
https://doi.org/10.1037/a0013193
https://doi.org/10.1080/03075079.2018.1517304


Curran, P. J., West, S. G., & Finch, J. F. (1996). The robustness of test statistics to nonnor-
mality and specification error in confirmatory factor analysis. Psychological Methods,
1(1), 16–29. doi:10.1037/1082-989X.1.1.16

Deci, E. L., & Ryan, R. M. (2000). The “what” and “why” of goal pursuits: Human needs
and the self-determination of behavior. Psychological Inquiry, 11(4), 227–268. doi:10.
1207/S15327965PLI1104_01

DeSalvo, K. B., Bloser, N., Reynolds, K., He, J., & Muntner, P. (2006). Mortality prediction
with a single general self-rated health question. A meta-analysis. Journal of General
Internal Medicine, 21(3), 267–275. doi:10.1111/j.1525-1497.2005.00291.x

Doornik, J. A., & Hansen, H. (2008). An omnibus test for univariate and multivariate nor-
mality. Oxford Bulletin of Economics and Statistics, 70(s1), 927–939. doi:10.1111/j.1468-
0084.2008.00537.x

Downey, S. N., van der Werff, L., Thomas, K. M., & Plaut, V. C. (2015). The role of diver-
sity practices and inclusion in promoting trust and employee engagement. Journal of
Applied Social Psychology, 45(1), 35–44. doi:10.1111/jasp.12273

Edmondson, A. (1999). Psychological safety and learning behavior in work teams.
Administrative Science Quarterly, 44(2), 350–383. doi:10.2307/2666999

Foster, S. W., McMurray, J. E., Linzer, M., Leavitt, J. W., Rosenberg, M., & Carnes, M.
(2000). Results of a gender-climate and work-environment survey at a midwestern aca-
demic health center. Academic Medicine, 75(6), 653–660. doi:10.1097/00001888-
200006000-00019

Gagne, M., & Deci, E. L. (2005). Self-determination theory and work motivation. Journal of
Organizational Behavior, 26(4), 331–362. doi:10.1002/job.322

Gappa, J. M., & Austin, A. E. (2010). Rethinking academic traditions for twenty-first cen-
tury faculty. AAUP Journal of Academic Freedom, 1, 1–20.

Grad, F. P. (2002). The preamble of the constitution of the World Health Organization.
Bulletin of the World Health Organization, 80(12), 981–984.

Hong, S., Malik, M. L., & Lee, M.-K. (2003). Testing configural, metric, scalar, and latent
mean invariance across genders in sociotropy and autonomy using a non-western
sample. Educational and Psychological Measurement, 63(4), 636–654. doi:10.1177/001316
4403251332

Innstrand, S. T., & Christensen, M. (2020). Healthy universities. The development and
implementation of a holistic health promotion intervention programme especially
adapted for staff working in the higher educational sector: The ARK study. Global
Health Promotion, 27(1), 68–76. doi:10.1177/1757975918786877

Innstrand, S. T., Christensen, M., & Helland, E. (2022). Engaged or obsessed? Examining
the relationship between work engagement, workaholism and work-related health via
work-home interaction. Scandinavian Journal of Work and Organizational Psychology,
7(1), 1–14. doi:10.16993/sjwop.138

Innstrand, S. T., Christensen, M., Undebakke, K. G., & Svarva, K. (2015). The presenta-
tion and preliminary validation of KIWEST using a large sample of Norwegian uni-
versity staff. Scandinavian Journal of Public Health, 43(8), 855–866. doi:10.1177/
1403494815600562

Ipsen, C., & Jensen, P. L. (2012). Organizational options for preventing work-related stress
in knowledge work. International Journal of Industrial Ergonomics, 42(4), 325–334. doi:
10.1016/j.ergon.2012.02.006

Langseth-Eide, B. (2019). It’s been a hard day’s night and I’ve been working like a dog:
Workaholism and work engagement in the JD-R model. Frontiers in Psychology, 10,
1444. doi:10.3389/fpsyg.2019.01444

124 S. T. INNSTRAND ET AL.

https://doi.org/10.1037/1082-989X.1.1.16
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1111/j.1525-1497.2005.00291.x
https://doi.org/10.1111/j.1468-0084.2008.00537.x
https://doi.org/10.1111/j.1468-0084.2008.00537.x
https://doi.org/10.1111/jasp.12273
https://doi.org/10.2307/2666999
https://doi.org/10.1097/00001888-200006000-00019
https://doi.org/10.1097/00001888-200006000-00019
https://doi.org/10.1002/job.322
https://doi.org/10.1177/0013164403251332
https://doi.org/10.1177/0013164403251332
https://doi.org/10.1177/1757975918786877
https://doi.org/10.16993/sjwop.138
https://doi.org/10.1177/1403494815600562
https://doi.org/10.1177/1403494815600562
https://doi.org/10.1016/j.ergon.2012.02.006
https://doi.org/10.3389/fpsyg.2019.01444


Maslach, C., & Banks, C. G. (2017). Psychological connections with work. In Routledge
companion to wellbeing at work (pp. 37–54). Routledge.

Maslow, A. H. (1943). A theory of human motivation. Psychological Review, 50(4), 370–396.
doi:10.1037/h0054346

Mass�e, R., Poulin, C., Dassa, C., Lambert, J., B�elair, S., & Battaglini, A. (1998). The struc-
ture of mental health: Higher-order confirmatory factor analyses of psychological distress
and well-being measures. Social Indicators Research, 45(1/3), 475–504. doi:10.1023/
A:1006992032387

Maydeu-Olivares, A. (2017). Maximum likelihood estimation of structural equation models
for continuous data: Standard errors and goodness of fit. Structural Equation Modeling:
A Multidisciplinary Journal, 24(3), 383–394. doi:10.1080/10705511.2016.1269606

McGuire, L. K., Bergen, M. R., & Polan, M. L. (2004). Career advancement for women fac-
ulty in a US school of medicine: Perceived needs. Academic Medicine, 79(4), 319–325.
doi:10.1097/00001888-200404000-00007

Mehmetoglu, M., & Jakobsen, T. G. (2016). Applied statistics using stata: A guide for the
social sciences. Los Angeles: SAGE Publications. Retrieved from https://app.talis.com/
liverpool/textbooks/9781473987142; https://app.talis.com/port/player#/modules/5f48ae9
252703118d296f558/resources/5f48cd3a52703118d296f66a; https://app.talis.com/text-
books/9781473987142; https://shu-primo.hosted.exlibrisgroup.com/openurl/44SHU/
44SHU_VU1?u.ignore_date_coverage=true&rft.mms_id=99608346902501

N€aswall, K., Låstad, L., Vetting, T.-S., Larsson, R., Richter, A., & Sverke, M. (2010). Job
insecurity from a gender perspective: Data collection and psychometric properties (978-91-
633-7455-5 (ISBN)). Reports from the Department of Psychology, Issue. Retrieved from
http://urn.kb.se/resolve?urn=urn:Nbn:Se:Su:Diva-53320

Olafsen, A. H., Niemiec, C. P., Halvari, H., Deci, E. L., & Williams, G. C. (2017). On the
dark side of work: A longitudinal analysis using self-determination theory. European
Journal of Work and Organizational Psychology, 26(2), 275–285. doi:10.1080/1359432X.
2016.1257611

Pejtersen, J. H., Kristensen, T. S., Borg, V., & Bjorner, J. B. (2010). The second version of
the Copenhagen Psychosocial Questionnaire. Scandinavian Journal of Public Health,
38(3_suppl), 8–24. doi:10.1177/1403494809349858

Schaufeli, W. B., Bakker, A. B., & Salanova, M. (2006). The measurement of work engage-
ment with a brief questionnaire: A cross-national study. Educational and Psychological
Measurement, 66(4), 701–716. doi:10.1177/0013164405282471

Schaufeli, W. B., Salanova, M., Gonzalez-Rom�a, V., & Bakker, A. B. (2002). The measure-
ment of engagement and burnout: A confirmative analytic approach. Journal of
Happiness Studies, 3(1), 71–92. doi:10.1023/A:1015630930326

StataCorp. (2017). Structural equation modeling reference manual. College Station, Texas:
Stata Press.

Sullivan, G. M., & Feinn, R. (2012). Using effect size—Or why the p value is not enough.
Journal of Graduate Medical Education, 4(3), 279–282. doi:10.4300/JGME-D-12-00156.1

Vallerand, R. J. (2000). Deci and Ryan’s self-determination theory: A view from the hier-
archical model of intrinsic and extrinsic motivation. Psychological Inquiry, 11, 312–318.

Van den Broeck, A., Ferris, D. L., Chang, C. H., & Rosen, C. C. (2016). A review of self-
determination theory’s basic psychological needs at work. Journal of Management, 42(5),
1195–1229. doi:10.1177/0149206316632058

Vandenberg, R., & Lance, C. (2000). A Review and synthesis of the measurement invari-
ance literature: suggestions, practices, and recommendations for organizational research.
Organizational Research Methods, 3, 4–69. doi:10.1177/109442810031002

JOURNAL OF WORKPLACE BEHAVIORAL HEALTH 125

https://doi.org/10.1037/h0054346
https://doi.org/10.1023/A:1006992032387
https://doi.org/10.1023/A:1006992032387
https://doi.org/10.1080/10705511.2016.1269606
https://doi.org/10.1097/00001888-200404000-00007
https://app.talis.com/liverpool/textbooks/9781473987142
https://app.talis.com/liverpool/textbooks/9781473987142
https://app.talis.com/port/player#/modules/5f48ae9252703118d296f558/resources/5f48cd3a52703118d296f66a
https://app.talis.com/port/player#/modules/5f48ae9252703118d296f558/resources/5f48cd3a52703118d296f66a
https://app.talis.com/textbooks/9781473987142
https://app.talis.com/textbooks/9781473987142
https://shu-primo.hosted.exlibrisgroup.com/openurl/44SHU/44SHU_VU1?u.ignore_date_coverage=true&rft.mms_id=99608346902501
https://shu-primo.hosted.exlibrisgroup.com/openurl/44SHU/44SHU_VU1?u.ignore_date_coverage=true&rft.mms_id=99608346902501
http://urn.kb.se/resolve?urn=urn:Nbn:Se:Su:Diva-53320
https://doi.org/10.1080/1359432X.2016.1257611
https://doi.org/10.1080/1359432X.2016.1257611
https://doi.org/10.1177/1403494809349858
https://doi.org/10.1177/0013164405282471
https://doi.org/10.1023/A:1015630930326
https://doi.org/10.4300/JGME-D-12-00156.1
https://doi.org/10.1177/0149206316632058
https://doi.org/10.1177/109442810031002


Vansteenkiste, M., Lens, W., & Deci, E. L. (2006). Intrinsic versus extrinsic goal contents in
self-determination theory: Another look at the quality of academic motivation.
Educational Psychologist, 41(1), 19–31. doi:10.1207/s15326985ep4101_4

Winzer, R., Lindblad, F., Sorjonen, K., & Lindberg, L. (2014). Positive versus negative men-
tal health in emerging adulthood: A national cross-sectional survey. BMC Public Health,
14(1), 1238. doi:10.1186/1471-2458-14-1238

126 S. T. INNSTRAND ET AL.

https://doi.org/10.1207/s15326985ep4101_4
https://doi.org/10.1186/1471-2458-14-1238

	Abstract
	Introduction
	Theoretical framework
	Psychosocial needs in higher education
	Individual differences

	Methods
	Sample
	Variables
	Statistical analyses


	Results
	Measurement model
	Full structural equation model
	Multi-group analyses
	Differences in mean levels of latent variables
	Structural model: testing for multi-group invariance
	Gender
	Employee groups



	Discussion
	Limitations
	Conclusion

	References


