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Abstract

Background: Person-environment fit, which examines the individual's perceptions of if, and in what way, he or she
is compatible with aspects of the work context, offers a promising conceptual model for understanding employees
and their interactions in health care environments. There are numerous potential ways an individual feels they “fit"

with their environment. The construct was first noted almost thirty years ago, yet still remains elusive. Feelings of fit

conducted in a focused way in health care settings.

Results: Valid and reliable sub-scales were found.

with one’s environment are typically measured by surveys, but current surveys encompass only a subset of the
different components of fit, which may limit the conclusions drawn. Further, these surveys have rarely been

Method: This article describes the development of a multidimensional survey tool to measure fit in relation to the
person’s work group (termed person-group (P-G) fit) and their organisation (person-organisation (P-O) fit). The
participants were mental health care employees, volunteers, and university interns (n =213 for P-O fit; n =194 for
P-G fit). Confirmatory Factor Analyses (CFAs) were conducted using LISREL.

Conclusion: This advanced multidimensional survey tool can be used to measure P-O and P-G fit, and illuminates
new information about the theoretical structure of the fit construct.

Keywords: Person-organisation fit, Person-group fit, Organisational culture, Workplace culture

Background

The concept of individuals’ interactions with their work
environment has long captured the attention of re-
searchers. While they can be motivating and satisfying
to work in, health care settings can suffer from un-
healthy localised cultures, and poor employee outcomes
[1-6]. Particularly, health environments can perpetuate
hierarchies, tribal behaviours, communication siloes [7],
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bullying and incivility [1, 2], which indicate poor organ-
isational and workplace cultures. In health care, staff’s
perceptions of their compatibility with their organisa-
tional and workplace cultures have been found to have
important associations with their feelings of wellbeing,
burnout, and intention to leave [8], as well as being asso-
ciated with important downstream effects on patients [9]
through decreased employee productivity [10], and in-
creased risk of medical errors [11, 12]. It has been sug-
gested that understanding organisational and workplace
cultural characteristics may be important in explaining
these phenomena.
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Intervening in this relationship between staff and their
organisation has proved challenging; there is limited un-
derstanding of how to design and implement effective
cultural interventions, and as many as 70% of localised
culture change interventions both in and outside of
health care are thought to fail [13]. To develop more ap-
propriate interventions, we first need to understand and
appropriately measure the constructs involved. One ap-
proach to understanding the interaction between staff
members and their work environment is through
person-environment (P-E) fit. This is an emerging theor-
etical lens on how staff perceive and experience their
work environment - one that is multifaceted, yet plagued
by questions of definition and measurement [14, 15].

P-E fit is comprised of several distinct levels of en-
vironmental interaction, which have been typically
studied independently [15-18]. However, it is benefi-
cial to investigate multiple levels of environmental
interaction simultaneously, as staff never actually ex-
perience these aspects of the environment in isolation
[15, 19]. For example, staff may experience varying
levels of fit with their job, their work group and their
organisation. This research project, developed as part
of a wider study on organisational and workplace cul-
ture, focuses on person-organisation (P-O) and
person-group (P-G) fit dimensions, as these are the
most commonly targeted environmental levels in cul-
ture change interventions [14, 15]. In this manuscript,
the inclusion of both P-O and P-G fit in the same
scale is unique, allowing greater nuance to be mea-
sured than if these elements were measured
individually.

In addition to individuals interacting with different as-
pects of the work environment, they can experience fit
differently. These components of fit, or potential ways of
fitting in, are synthesized in Table 1 [14, 17]. These
components are often studied individually rather than
collectively, which again greatly limits the conclusions
derived, because different types of fit can have variable
or interacting effects on employee outcomes [8]. All of
the listed components will be included in the current
study.

Table 1 Components of fit with organisation®
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There are conflicting perspectives on how these
components interact with one another within P-O
fit. Some researchers define needs-supplies and
demands-abilities fit as sub-components of comple-
mentary fit (Fig. 1a) [14, 25], whilst others describe
complementary fit as a distinct component (Fig. 1b)
[20, 21, 24]. These differing schools of thought have
resulted in the development of many measurement
tools which are difficult to reconcile in a single
study [18, 20].

The P-G fit field is even more embryonic in nature.
There has been a dearth of studies that have explicitly
measured P-G complementary, needs-supplies and
demands-abilities fit [26, 27]. A review of research in
other areas of P-E fit (e.g., P-O fit) [18, 23, 28] sug-
gests that needs-supplies and demands-abilities fit
permeate all levels of the environment, and so theor-
etically should be present in P-G fit. Furthermore, in-
spection of published P-G fit study tools indicates an
implicit measurement of needs-supplies and demands-
abilities [26, 27, 29, 30]. This suggests that the lack of
survey development may be due not to the absence of
these components, but rather the emergent nature of
the field. All-in-all, the literature to date suggests
there are sound studies of individual components of
fit [14-18, 20, 21, 23-28]. What we are missing is a
holistic understanding of the fit construct, and a tool
to measure it. It is to the task of filling in this gap in
knowledge that we now turn.

Methods

Aim

To resolve the ambiguity of the components encom-
passed in P-O and P-G fit, and to attempt to reconcile
the different schools of thought, a conceptual model was
developed (Fig. 1c). This model attempted to account
for the complexity of the person’s experience of their en-
vironment [18]. If validated, the model has the potential
to further knowledge on organisational and workplace
cultures in health care. Based on this model, this article
aimed to develop and validate a holisticc multi-
dimensional tool to measure P-O and P-G fit. In line

Component of fit Definition

Supplementary fit or similarity fit

Compatibility in which the individual and organisation are congruent [14, 20]. This component emphasizes

the consistency of the person and the values, goals, and “personality” that permeate the organisational culture.

Complementary fit
other [20-22].

Needs-supplies fit or supplies-values

Fit in which the individual or organisation fills a gap in, adds something unique to, or “makes whole” the

A feeling of fit in which the needs, inclinations or requirements of the person are fulfilled by the organisation,

fit e.g, desire for further training or support [14, 23].

Demands-abilities fit
organisation [14].

Fit in which the individual has the required capability and capacity to meet the demands of the

Note. ®The same components are hypothesised to exist for interactions between the person and their work group
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Fig. 1 Different theoretical representations of the relationship between the components of P-O and P-G fit. Ta: Demands-abilities fit (arrow label
“a") is characterised by the person supplying what the environment demands, such as resources (time, effort and commitment) [14]. In needs-
supplies fit (arrow label “b"), the environment supplies what the person demands, including resources (financial, physical and psychological) and
opportunities (task-related and interpersonal) [14]. .1b: This school of thought measures complementary fit as a separate construct.. 1c: Synthesis
of Fig. 1a and b. “Complementary “unique” fit measures are derived from Fig. 1b. Source: Author's conceptualisations, adapted from Kristof [14]
(Fig. 1a), Piasentin and Chapman [20], Piasentin and Chapman [21] and Guan, Deng [24] (Fig. 1b)

with this working model, two hypotheses (H) were de-
veloped. H1 focuses on P-O fit, while H2 focuses on P-G
fit.

HIL: It was hypothesised that needs-supplies fit and
demands-abilities fit would be sub-factors of complemen-
tary fit in the P-O fit factor structure.

H2: It was hypothesised that (in addition to supple-
mentary and complementary fit), needs-supplies and
demands-abilities fit would each be significant, distinct
components within P-G fit.

Participants

Ninety-seven centres within a large, distributed health
care group across Australia were invited to participate,
and 31 centres across six states accepted the invitation
[8, 31]. The sample size necessary for an adequately

powered confirmatory factor analysis (CFA) is widely de-
bated [32]. As the number and type of variables present
in P-O and P-G fit literature is ambiguous, a numerical
minimum was deemed most appropriate. Based on a
commonly accepted rule-of-thumb [33], a minimum
sample of 100 participants was targeted.

Measures of P-O and P-G fit

A multi-dimensional survey tool was developed using
distinct items to measure each hypothesised component
of P-O and P-G fit. Many P-O fit survey questions were
modified slightly for the current study [34]. P-G mea-
sures were more difficult to identify than P-O items and
often required additional tailoring. Each item was rated
on a seven-point Likert scale, from ‘strongly disagree’ [1]
to ‘strongly agree’ [7]. The final survey questions for
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each component of P-O and P-G fit are provided in the
Supplementary File, Table 1.

Preliminary data analysis

Missing data

In the survey data, 15.0 and 25.6% of item results were
missing for the P-O fit CFA and P-G fit CFA, respect-
ively. Data cleansing techniques were applied to reduce
bias and increase the representativeness of the sample
[35, 36]. The Expectation Maximization (EM) algorithm
was used to provide Maximum Likelihood (ML) esti-
mates, offering a sophisticated and accurate data substi-
tution technique to estimate the value of the missing
data [37-39]. This EM algorithm was undertaken in
IBM SPSS Version 24 [40] to compute missing values at
the sub-scale level.

Reliability

For this study, SPSS was used to calculate Cronbach’s
Alpha (a) to measure internal consistency and reliability
[41]. Alpha values greater than 0.70 were considered as
satisfactory, and 0.80 as excellent [42].

Factor structure

Data were imported into PRELIS and subsequently
analyzed using LISREL 9.30 [43]. Multiple CFAs were
conducted to test the hypotheses, including those
with first- and second-order factors [44]. A number
of common statistics (Table 3) were used to assess
the validity of the instruments.

Results
Data from the survey including the mean and standard
deviation for each is supplied in Table 2.

Table 2 Descriptive statistics for fit variables

Variable Mean Standard deviation
(n =213 for P-O; n = 194 for P-G)

P-O Value congruence 5.80 0.94
P-O Goal congruence 573 0.87
P-O Personality congruence 5.64 0.89
P-O Complementary fit 4.71 1.16
P-O Needs-supplies fit 543 1.16
P-O Demands-abilities fit 5.87 087
P-G Value congruence 5.55 091
P-G Goal congruence 543 1.05
P-G Personality congruence 5.52 0.90
P-G Complementary fit 507 1.08
P-G Needs-supplies fit 5.68 097
P-G Demands-abilities fit 5.87 0.77
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P-O fit CFA

The P-O CFAs (n=213) were conducted in stages to
identify the most suitable factor model (Fig. 2) [44]. The
difference in the goodness-of-fit statistics was negligible
between the first- and second-order models, suggesting
parsimony [45]. Fit statistics were then used to deter-
mine which second-order model provided the best ap-
proximation of the data [45]. Model 4 was excluded
based on the y*/df ratio and its relatively high Root
Mean Square Error of Approximation (RMSEA). Model
5 had a lower Akaike Information Criterion (AIC), indi-
cating better fit than Models 2 and 3, and thus was
deemed the most acceptable model (Table 3) [45]. Thus,
the results supported H1 as the model with the best
goodness-of-fit matched to the hypothesised working
model of P-O and P-G fit.

The goodness-of-fit for Model 5 was further im-
proved through alteration of modification indices that,
where theoretically justifiable, were entered sequen-
tially into the a-priori CFA. Item pairs on the same
target factor only were modified, and the largest
modification indices were freed first. Alterations in-
cluded freeing the error covariance between POV2
and POV3; POG2 and POG4; PON2 and PON3; and
POD2 and POD3. Ultimately, this CFA yielded a x>
of 251.46 (df=124), a Tucker-Lewis Index (TLI) of
0.940, Relative Fit Index (RFI) of 0.890, Root Mean
Square Error of Approximation (RMSEA) of 0.071,
and Standardized Root Mean Square Residual (SRMR)
of 0.0508. The high covariance between second-order
latent variables (.83) suggested that both sub-scales
were indeed part of the same P-O fit scale. Ultim-
ately, the goodness-of-fit statistics provided moderate
support for the psychometric strength of the P-O fit
factor structure. Thus, H1 was accepted.

P-G fit CFA

As with P-O fit, the first-order P-G fit model was first
established (n = 194). However, unlike P-O fit, multiple
first-order models were tested as there was less of a the-
oretical basis for which first-order model was most ap-
propriate. The most appropriate first-order model
(Model A, Fig. 3) did not include needs-supplies or
demands-abilities items. Two second-order factor
models (Model B and C) were then tested for parsimony
with Model A.

Models B and C had comparable goodness-of-fit statis-
tics, including TLI and RFI, making it difficult to deter-
mine the model of best fit. However, on examination of
the residual variances (which, for second order factors,
represent the proportion of the true score variance that
cannot be explained by higher order factors) [46], it ap-
peared that modified Model C accounted for slightly
more of the true scores for the items than modified
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Model B. Furthermore, the additional latent factor in
modified Model C compared to modified Model B
accounted for the slightly inflated AIC value. Thus,
modified Model C was selected as the most appropriate
model, providing the most theoretically nuanced version
of the data. The error variances were freed to improve
the model, where theoretically justifiable (e.g., PGG1 and
PGG2 was freed on Model C to create modified Model
C; see Table 3).

Acceptable values for the statistics were based on
peer-reviewed literature. RFI and TLI values guided by

Byrne [47], x2/df ratio from Marsh and Hocevar [44],
RMSEA and SRMR from Steiger [48]; Hu and Bentler
[49], Hooper, Coughlan [50].

Residual variances analysis

Sum scores were created through averaging the survey
responses across each item. No reverse coded questions
were included in the final survey. The average percent-
age of variance of the items explained by these factors is
63%. In all of the factors, with the exception of item
POD2 (error variance = 0.56), the second-order factor

Table 3 Comparison of the goodness-of-fit of P-O and P-G fit models

Model df x/df RMSEA RFI TLI SRMR AIC®

Accepted Values N.A. 2-4 <0.05 0.9-0.95 0.9-0.95 <0.05 N.A.

P-O CFA results
Model 1 120 2695 0.0892 0.856 0.905 0.052 6647.587
Model 2 129 2.709 0.090 0.856 0.904 0.063 6655.734
Model 3 126 2971 0.096 0.842 0.889 0.121 6686.598
Model 4 84 401 0.119 0.832 0.869 0.070 59327779
Model 5 128 2613 0.087 0.861 0.087 0.056 6642.653
Modified Model 5 124 2.045 0.071 0.890 0.940 0.051 6569.868

P-G CFA results
Model A 48 2.909 0.099 0.900 0932 0.059 3798971
Model B 50 3.037 0.102 0.895 0927 0.064 3807.188
Model C 50 3.037 0.102 0.895 0.927 0.064 3807.188
Modified Model B 48 2635 0.092 0.909 0.942 0.058 3785.819
Modified Model C 49 2.854 0.098 0.902 0934 0.063 3797.192

Note. RMSEA Root Mean Square Error of Approximation, RFI Relative Fit Index, TLI Tucker-Lewis Index; x* = chi-square; SRMR = Standardized Root Mean Square
Residual; AIC = Akaike Information Criterion, which compares second-order non-nested models, lower scores indicate better fit
®Model 1 x? = 323.34; Model 2 x* = 349.48; Model 3 x* = 374.35; Model 4 x* = 336.89; Model 5 x* = 334.40; Modified Model 5 x* = 251.46; "Model A x> = 139.61;

Model B x* = 151.83; Model C x> = 151.83; Modified Model C x* = 139.83

PThe AIC of Model 4 cannot be compared to the other models as there is one less first-order latent variable. AIC of Models A-C were added for completeness, but

are not compared
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Fig. 3 Second-order models to be tested in the P-G CFA. S=Supplementary fit; C=Complementary fit; G = P-G general factor. The small circles are
first-order latent factors, and the larger circles are second-order latent factors

score explained more than half of the true score vari-
ance, which was deemed exceptional [46]. In the P-G fit
CFA, the residual error variances of modified Model C
indicated that the second-order factor of complementary
fit accounted for 62% of the true scores in P-G comple-
mentary fit items, and the supplementary fit second-
order factor accounted for 73% of the variance in value,
goal and personality congruence items. Moreover, none
of the residual error variances were over 0.40, indicating
that the model was exceptional at accounting for item
variance (Supplementary File, Table 2). This suggested
that, although the fit statistics themselves were modest,
the model rigorously accounted for the variance of first-
order factors.

Reliability

Internal consistency estimates of the first- and second-
order latent factors were examined for the P-O and P-G
fit CFAs (Table 4; Fig. 4). Estimates ranged from satis-
factory to excellent (.77 to .92) for the P-O fit CFA, and

Table 4 Reliability statistics for latent factors

good to excellent (range=.80 to .93) for the P-G fit
CFA.

Synthesis of reliability and CFA results

A final analysis was completed on both P-O and P-G fit
items together. Based on published surveys in the litera-
ture that have measured multiple sub-scales of P-E fit in
the one study, there has been no final CFA conducted
including all sub-scales [15]. Rather, only the correla-
tions amongst the measures have been reported. Corre-
sponding with previous research, the correlations
amongst the ten factors in this study are presented
(Table 5), with the highest correlations between P-O
value and goal congruence (r = 0.82), and the same com-
ponents at the P-G value and goal congruence (r = 0.81).
Conceptually, these high correlations were explained by
previous research that has often grouped and validated
the association between aspects of supplementary fit
[14]. More importantly, the low correlations between the
items in different CFAs (P-O factors versus P-G factors)

Cronbach’s alpha

Mean inter-item correlation Number of items

P-O factors
2nd order factors Supplementary fit 921
Complementary fit 845
Mean reliability score 883
1st order factors Value congruence 857
Goal congruence 807
Personality congruence 809
Uniqueness 770
Needs-supplies 890
Demands-abilities 814
Mean reliability score 825

P-G factors
2nd order factors Supplementary fit 926
Complementary fit 796
Mean reliability score 861
1st order factors Value congruence 849
Goal congruence 812
Personality congruence 869
Mean reliability score 843

0614 9
0619 9
669 3
586 3
.588 3
528 3
737 3
594 3
799 9
379 3
658 3
1.042 3
697 3




Herkes et al. BMC Medical Research Methodology (2020) 20:144 Page 7 of 10
P-O fit factor structure Value congruence
Loir —2
Supplementary Goal congruence

0.83

Complementary

o — 106+ ——>

0.85

065 — 2

o ~— 092 ———>  Needs-supplies fit

O \ Demands-abilities fit

i

Personality

Uniqueness

P-G fit factor structure

Supplementary

04

Complementary
fit

]
N

103F _—7

- ~— 096 —>
082 T

Value congruence

Goal congruence

Personality congruence

standardised coefficients can be above a magnitude of 1 [51].

\

Fig. 4 Second-order P-O and P-G fit factor structures. Each of the first-order factors consists of three items. "As explained by Joreskog,

suggested satisfactory discrimination between the factors
of the different sub-scales.

Ultimately, the factor structure of each instrument was
identified. Consistent with H1, the factor structure of P-
O fit was found to include all identified a-priori factors
in the hypothesised latent structure. The goodness-of-fit
indices for each model suggested reasonable fit, and the
items had consistently high factor loadings. H2 was par-
tially supported, as the best CFA model of P-G fit

Table 5 Correlations amongst the 10 factors

included only four of the six hypothesised latent compo-
nents. However, when this was tested psychometrically,
there was found to be a good fit of the model. The factor
correlations also showed satisfactory discrimination be-
tween the scales.

For each item, internal consistency reliability estimates
were good, with the possible exception of Uniqueness in
the P-O fit scale and Complementary fit in the P-G fit
scale, which both scored acceptable reliability. Thus, the

pov POG POP pOC POD PGV PGG PGP PGC
POV 1.0
POG 0817 1.0
POP 0.648 0619 10
POC 0.350 0427 0431 1.0
PON 0.633 0.659 0.588 0436
POD 0431 0493 0473 0.352 0.550 10
PGV 0.504 0518 0491 0.384 0.367 0.353 1.0
PGG 0.380 0.485 0.356 0.221 0.340 0.320 0.806 1.0
PGP 0373 0367 0.582 0.283 0.279 0.297 0.763 0.686 10
PGC 0.176 0.244 0.227 0434 0.173 0.259 0.374 0.338 0377 1.0

Note. POV=P-O value congruence; POG = P-O goal congruence; POP=P-O personality congruence; POC=P-O complementary/uniqueness items; PON=P-O needs-
supplies fit; POD = P-O demands-abilities fit; PGV=P-G value congruence; PGG = P-G goal congruence; PGP=P-G personality congruence; PGC=P-G

complementary/uniqueness fit



Herkes et al. BMC Medical Research Methodology (2020) 20:144

results demonstrated that the sub-scales were reliable
measures of fit.

Discussion

This study aimed to develop a holistic, multi-
dimensional tool to measure P-O and P-G fit not previ-
ously provided. The results provide unique insights into
the underlying components of fit and how they affect
each other in a health care context. The adequate
goodness-of-fit and reliability attained for the second-
order P-O and P-G fit models adds to the past literature,
suggesting that perhaps the two schools of thought in fit
literature may be integrated rather than viewed as two
different paradigms.

The findings from the P-O CFA adds to previous
fit literature, as both Model 3 and 4, which corres-
pond to different conceptualisations within past litera-
ture (Fig. 1b and a respectively), had acceptable fit
statistics [14, 20, 21, 24, 25]. Neither model yielded
fit statistics that surpassed those of Model 5, which
the research team developed based on a synthesis of
Model 3 and Model 4 (see Fig. 1c). This suggests that
there is an alternative to researchers subscribing to
one of the two complementary fit schools of thought,
as this third model could provide an opportunity for
researchers to explore P-O fit more holistically.
Hence, these findings contribute to a deeper under-
standing of P-O fit and specifically in a health care
context.

The findings from the P-G CFA results are com-
mensurate with previous literature [14], which vali-
dates that these factors manifest in health care. The
needs-supplies and demands-abilities questions did
not adequately fit the factor structure to be included
in the final factor model. The omission of these com-
ponents from the factor structure in this study sug-
gests that further work is needed to develop and test
items that adequately capture these hypothesised
components of P-G fit [26, 27], or may open the pos-
sibility that these constructs are different at this level
of environmental interaction.

The CFAs produced reliable and valid sub-scales for
assessing P-O and P-G fit, which are particularly suitable
for use in health care. These measures may act as a
foundation for future research into the experience of fit,
so that the survey tools are more aligned with the theor-
etical models in this field.

Implications for health care

There is increasing research highlighting an associ-
ation between the organisational culture of a health
service and patient outcomes [9], which suggests a
positive effect of P-O (and to a lesser extent P-G)
on staff outcomes [8]. As part of this growing area
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of interest, the survey validated here can be used to
better understand organisational and workplace cul-
tures in health care and beyond to make decisions
to improve the wellbeing of their employees (e.g.,
improving alignment between their employees and
their organisation). In health care, the untapped po-
tential of leveraging the influence of organisational
and workplace cultures could benefit not only the
employees, but also the patients. This can be
achieved by recognising and harnessing the cultural
risk and protective factors for staff and patient out-
comes [52, 53].

Strengths and limitations

One strength of the study is the inclusion of all theorised
elements of P-O and P-G fit, not just those that had
been previously widely measured. Because of this, the
survey offers a foundation for future research in the P-E
fit paradigm. Limitations included the relatively small
sample size for CFA analysis which, when combined
with having just-identified latent factors, may have de-
creased the goodness-of-fit for both models [54]. Al-
though the goodness-of-fit statistics of the models were
acceptable, they did not fulfil the strict criterion of the
most conservative cut-off values for excellent factor
structure [44, 46]. Future research with a more conser-
vative CFA sample size, and including other types of
health professionals, should take this into consideration
and develop further items for each latent factor to min-
imise the effect of this limited sample size.

Conclusion

Addressing the limitations of past literature, multi-
dimensional survey sub-scales were developed for this
study, which included more aspects of P-O and P-G fit
than have been included in previous surveys. In a study in
mental health care, the survey tool was validated through
multiple CFAs, and the reliability of its sub-scales was
verified. This is an important stepping-stone for future re-
search into P-O and P-G fit, especially in health care. Al-
though further research is recommended—on P-G fit in
general and the components of needs-supplies and
demands-abilities fit, in particular—the results of this art-
icle contributed a new, unique understanding of the nu-
anced theoretical framework of P-O and P-G fit.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512874-020-01033-8.

Additional file 1: Supplementary File 1. Includes Table 1. Original fit
survey items and their corresponding hypothesised latent. Factors; and
Table 2. P-G and P-O fit CFA included items statistical information and
factor Loadings.



https://doi.org/10.1186/s12874-020-01033-8
https://doi.org/10.1186/s12874-020-01033-8

Herkes et al. BMC Medical Research Methodology (2020) 20:144

Abbreviations

AIC: Akaike Information Criterion; CFA: Confirmatory factor analysis; P-

E: Person-environment; P-G: Person-group; P-O: Person-organisation;

RFI: Relative Fit Index; RMSEA: Root Mean Square Error of Approximation;
SRMR: Standardized Root Mean Square Residual; TLI: Tucker-Lewis Index;
x% Chi-square

Acknowledgements
The authors would like to acknowledge the expert advice received from Ms.
Pei Ting, Biostatistician.

Authors’ contributions

JH conceptualised and drafted the manuscript, in conjunction with KC and
LAE. LAE offered support and expertise on statistical analysis. KC, LAE and JB
edited the manuscript and critically reviewed its intellectual content. The
authors approve of the final version of the manuscript.

Funding

JH was funded by a Research Training Program Master of Research
(RTPMRES) stipend scholarship at Macquarie University. JB is supported by
multiple NHMRC grants.

Availability of data and materials

The datasets analysed during the current study are available in the
Supplementary file and throughout the manuscript. The datasets used
during the current study available from the corresponding author on
reasonable request.

Ethics approval and consent to participate

The public were involved in this research, with approval from Macquarie
University HREC (5201700241) and Alfred Hospital (Melbourne) Ethics
Committee (project 198/17), and informed consent from each participant. No
patients were involved in the research. Electronic written consent was
obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors have no conflicts of interest to disclose.

Received: 27 January 2020 Accepted: 26 May 2020
Published online: 05 June 2020

References

1. Felblinger D. Bullying, incivility, and disruptive behaviors in the healthcare
setting: identification, impact, and intervention. Front Health Serv Manag.
2009;25(4):13-23.

2. Felps W, Mitchell TR, Byington E. How, when, and why bad apples spoil the
barrel: negative group members and dysfunctional groups. Res Organ
Behav. 2006;27:175-222.

3. Hickson GB, Federspiel CF, Pichert JW, Miller CS, Gauld-Jaeger J, Bost P.
Patient complaints and malpractice risk. JAMA. 2002;287(22):2951-7.

4. Rosenstein AH, O'Daniel M. Disruptive behavior and clinical outcomes:
perceptions of nurses and physicians. Am J Nurs. 2005;105(1):54-64.

5. Saxton R, Hines T, Enriquez M. The negative impact of nurse-physician
disruptive behavior on patient safety: a review of the literature. J Patient Saf.
2009;5(3):180-3.

6.  Sofield L, Salmond S. Workplace violence: a focus on verbal abuse and
intent to leave the organization. Orthop Nurs. 2003;22(4):274-83.

7. Braithwaite J, Clay-Williams R, Vecellio E, Marks D, Hooper T, Westbrook M,
et al. The basis of clinical tribalism, hierarchy and stereotyping: a laboratory-
controlled teamwork experiment. BMJ Open. 2016;6(7):e012467.

8. Herkes J, Churruca K, Ellis LA, Pomare C, Braithwaite J. How people fit in at
work: a systematic review of the association between person-organisation
and person-group fit with staff outcomes in healthcare. BMJ Open. 2019;
9(5):2026266. https://doi.org/10.1136/bmjopen-2018-026266.

9. Braithwaite J, Herkes J, Ludlow K, Testa L, Lamprell G. The association
between organisational and workplace cultures, and patient outcomes:
systematic review. BMJ Open. 2017,7(11):e017708.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31

32.

33.

34,

35.

36.

37.

38.

Page 9 of 10

Balch CM, Copeland E. Stress and burnout among surgical oncologists: a
call for personal wellness and a supportive workplace environment. Ann
Surg Oncol. 2007;14(11):3029-32.

Shanafelt TD, Balch CM, Bechamps G, Russell T, Dyrbye L, Satele D, et al.
Burnout and medical errors among American surgeons. Ann Surg. 2010;
251(6):995-1000.

Fahrenkopf AM, Sectish TC, Barger LK, Sharek PJ, Lewin D, Chiang VW, et al.
Rates of medication errors among depressed and burnt out residents:
prospective cohort study. BMJ (Clinical research ed). 2008;336(7642):488-91.
Nohria N, Beer M. Cracking the code of change. Harv Bus Rev. 2000; May-
June.

Kristof A. Person-organization fit: an integrative review of its conceptualizations,
measurement, and implications. Pers Psychol. 1996;49:1-49.

Chuang A, Shen C, Judge T. Development of a multidimensional instrument
of person-environment fit: the perceived person-environment fit scale
(PPEFS). Appl Psychol Int Rev. 2016;65(1):66-98.

Schneider B. Fits about fit. Appl Psychol Int Rev. 2001;50(1):141-52.
Kristof-Brown A, Guay R. Person-environment fit. In: Zedeck S, editor. APA
handbook of industrial and organizational psychology: maintaining,
expanding, and contracting the organization. 3rd ed. Washington, DC.:
American Psychological Association; 2011. p. 3-50..

Cable D, DeRue D. The convergent and discriminant validity of subjective fit
perceptions. J Appl Psychol. 2002,87(5):875-84.

Vogel R, Feldman D. Integrating the levels of person-environment fit: the
roles of vocational fit and group fit. J Vocat Behav. 2009,75:68-81.

Piasentin K, Chapman D. Subjective person-organization fit: bridging the
gap between conceptualization and measurement. J Vocat Behav. 2006,69:
202-21.

Piasentin K, Chapman D. Perceived similarity and complementarity as
predictors of subjective person-organization fit. J Occup Organ Psychol.
2007;80:341-54.

dos Santos L, De Domenico S. Person-organization fit: bibliometric study
and research agenda. Eurasian Bus Rev. 2015;27(6):573-92.

Yu K, Davis H. Autonomy's impact on newcomer proactive behaviour and
sociaization: a needs-supplies fit perspective. J Occup Organ Psychol. 2016;
89:172-97.

Guan Y, Deng H, Risavy S, Bond M, Li F. Supplementary fit, complementary
fit, and work-related outcomes: the role of self-construal. Appl Psychol Int
Rev. 2010,60(2):286-310.

Supeli A, Creed P. The incremental validity of perceived goal congruence:
the assessment of person-organization fit. J Career Assess. 2014;22(1):28-42.
Kivlighan D, Li X, Gillis L. Do | fit with my group? Within-member and
within-group fit with the group in engaged group climate and group
members feeling involved and valued. Group Dyn. 2015;19(2):106-21.
Seong J, Kristof-Brown A, Park W, Hong D, Shin Y. Person-group fit: diversity
antecedents, proximal outcomes, and performance at the group level. J
Manag. 2015;41(4):1184-213.

Park H, Beehr T, Han K, Grebner S. Demands-abilities fit and psychological
strain: moderating effects of personality. Int J Stress Manag. 2012;19(1):1-33.
Seong J, Kristof-Brown A. Testing multidimensional models of person-group
fit. ) Manag Psychol. 2012;27(6):536-56.

Smith A, Lane T, Bloor M, Allen P, Burke A, Ellis N. Fatigue offshore: phase 2.
The short sea and coastal shipping industry. Cardiff: Seafarers International
Research Centre (SIRC) / Centre for Occupational and Health Psychology,
Cardiff University; 2003.

Allen P, Bennett K. PASW statistics by SPSS: a practical guide version 18.0. 1
ed. Victoria: CENGAGE Learning; 2010.

Mundfrom D, Shaw D, Lu KT. Minimum sample size recommendations for
conducting factor analyses. JT. 2005;5(2):159-68.

Kline P. An easy guide to factor analysis. New York: Routledge; 1994.
Kristof-Brown A, Zimmerman R, Johnson E. Consequences of individuals’ fit
at work: a meta-analysis of person-job, person-organization, person-group,
and person-supervisor fit. Pers Psychol. 2005;58:281-342.

Kang H. The prevention and handling of the missing data. Korean J
Anesthesiol. 2013,64(5):402-6.

Field A. Discovering statistics using IBM SPSS statistics. Dubai: SAGE
Publications Ltd; 2009.

Roth PL. Missing data: a conceptual review for applied psychologists. Pers
Psychol. 1994;47:537-60.

Bennett DA. How can | deal with missing data in my study? Aust N Z J
Public Health. 2001;25(5):464-9.


https://doi.org/10.1136/bmjopen-2018-026266

Herkes et al. BMC Medical Research Methodology

39.
40.
41.
42.
43.

44,

45,

46.

47.

48.
49.
50.
51.

52.

53.

54.

(2020) 20:144

Soley-Bori M. Dealing with missing data: key assumptions and methods for
applied analysis: Boston University School of Public Health, Management
DoHP; 2013.

IBM SPSS statistics for windows. Armonk: IBM Corp; 2016.

Tavakol M, Dennick R. Making sense of Cronbach'’s alpha. Int J Med Educ.
2011;2:53-5.

Bland JM, Altman DG. Statistics notes: Cronbach’s alpha. BMJ (Clinical
research ed). 1997:314:572.

Scientific Software International I. LISREL. Skokie, IL: scientific software
international, Inc..

Marsh HW, Hocevar D. Application of confirmatory factor analysis to the
study of self-concept: first- and higher order factor models and their
invariance across groups. Psychol Bull. 1985,97(3):562-82.

McAuley E, Duncan T, Tammen W. Psychometric properties of the intrinsic
motivation inventory in a competitive sport setting: a confirmatory factor
analysis. Res Q Exerc Sport. 1989,60(1):48-58.

Marsh HW, Craven RG, Hinkley JW, Debus RL. Evaluation of the big-two-
factor theory of academic motivation orientations: an evaluation of jingle-
jangle fallacies. Multivar Behav Res. 2003;38(2):189-224.

Byrne BM. Structural equation modeling with EQS and EQS-windows: basic
concepts, applications, and programming. Thousand Oaks: Sage
Publications, Inc.; 1994.

Steiger JH. Structural model evaluation and modification: an interval
estimation approach. Multivar Behav Res. 1990;25(2):173-80.

Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure
analysis: conventional criteria versus new alternatives. SEM. 1999,6(1):1-55.
Hooper D, Coughlan J, Mullen M. Structural equation modelling: guidelines
for determining model fit. EJBRM. 2008,6(1):53-60.

Joreskog KG. How large can a standardized coefficient be? Uppsala: Uppsala
University; 1999.

Eneroth M, Gustafsson Sendén M, Lavseth LT, Schenck-Gustafsson K, Fridner
A. A comparison of risk and protective factors related to suicide ideation
among residents and specialists in academic medicine. BMC Public Health.
2014;14(271).

Kumar S. Burnout and doctors: prevalence, prevention and intervention.
Healthcare. 2016;4(3):37.

Wolf EJ, Harrington KM, Clark SL, Miller MW. Sample size requirements for
structural equation models: an evaluation of power, bias, and solution
propriety. Educ Psychol Meas. 2013;76(6):913-34.

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

Page 10 of 10

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations

e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Method
	Results
	Conclusion

	Background
	Methods
	Aim
	Participants
	Measures of P-O and P-G fit
	Preliminary data analysis
	Missing data
	Reliability
	Factor structure


	Results
	P-O fit CFA
	P-G fit CFA
	Residual variances analysis
	Reliability
	Synthesis of reliability and CFA results

	Discussion
	Implications for health care
	Strengths and limitations

	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Publisher’s Note

