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Abstract
Background: Health professional students often experience stress and potential burnout when completing their entry-to-practice
education. Therefore, having valid scales such as the Maslach Burnout Inventory-Student Survey (MBI-SS) to detect and monitor
burnout amongst health professional students is paramount.
Purpose: This study investigated the structural validity of the three individual Maslach Burnout Inventory-Student Survey (MBI-
SS) subscales. In particular, the dimensionality, scalability, differential item functioning (DIF) based on gender, rating scale
structure, and reliability of the three MBI-SS were examined.
Method: A sample of 225 Australian occupational therapy undergraduate students completed it. The Rasch Measurement Model
(RMM) was used to analyse the MBI-SS item data from the three MBI-SS subscales: Exhaustion, Cynicism, and Professional
/ Academic Efficacy.
Results: Results supported the unidimensionality and scalability of the three individual MBI-SS and all items from the three
subscales met the RMM fit statistics requirements. None of the subscale items exhibited DIF based on gender and the
appropriateness of the MBI-SS rating scales were confirmed. The item and person reliability indices were 4 0.80 and 4 0.77
respectively for each subscale.
Discussion and conclusion: The RMM analysis findings indicate that the three individual MBI-SS subscales exhibited adequate
levels of structural validity in relation to dimensionality and DIF when completed by occupational therapy students.
& 2018 King Saud bin AbdulAziz University for Health Sciences. Production and Hosting by Elsevier B.V. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Burnout was first mentioned as an issue occurring in
the helping professions. Bradley in 1969, Herbert
Freudenberger in 1974, and Cristina Maslach in 1976
are the authors who first coined this term.1 Maslach and
Jackson2 defined burnout as a syndrome of emotional
exhaustion, cynicism, and reduced personal accomplish-
ment that is frequently manifested among individuals who
do some kind of ‘people-work’.1,2 Burnout as a theoretical
construct has been linked with human services workers
and health care professionals, but currently research
includes other areas of employment and other groups of
participants.3,4 Several studies have been completed
involving occupational therapists that have identified
several factors that may contribute to therapist burnout
including excessive demands on time; perceived work
role overload; work conflicts; lack of autonomy, respect,
resources, supervision and continuing professional devel-
opment opportunities; inadequate remuneration and career
progression structure; role confusion; role ambiguity; low
psychological detachment from work during out-of-work
hours (i.e. being able to ‘shut off’ from work outside work
hours); difficulties being able to say “no” in specific work
situations; having more than ten years of experience; or
managing multiple dimensions related to patient care.5–17

The interest in examining burnout has also
extended to undergraduate students enrolled in
professional-oriented and health-related entry-to-
practice tertiary education courses that provide
assistance to people (i.e. pharmacy, physiotherapy,
medicine, dentistry, social work, nursing).18–20

Although stress reported by occupational therapy
undergraduate student has been investigated pre-
viously,21,22 to our knowledge, no studies have been
published to date in the peer-reviewed literature that
involved the self-reported levels of ‘burnout syn-
drome’ in occupational therapy undergraduate stu-
dents. In previously published studies, occupational
therapy students have reported high levels of stress,
expressing negative emotions such as burden, over-
load, and concerns regarding course expectations,
examinations, amount of class work, lack of free
time, and long hours of study.21–23 Hence, both
clinical and academic educators need to be aware of
the potential stress and burnout levels of occupa-
tional therapy students, so as to be able to respond to
these issues in a timely, appropriate, and construc-
tive manner. If stress and burnout amongst occupa-
tional therapy students is going to be monitored,
then it is important to have valid and reliable scales
that measure this construct.
The Maslach Burnout Inventory-Student Survey
(MBI-SS) has been a frequently used measure of
burnout in university students previously.24–29 The
dimensions assessed in the MBI-SS correspond with
feeling exhausted due to study demands (i.e. Exhaus-
tion), showing a cynical, uninvolved attitude towards
one’s own studies (i.e. Cynicism), and feeling incom-
petent in one’s role as a student (i.e. Professional /
Academic Efficacy).28 It is essential that the validity
and reliability of scales used to assess levels of burnout
in students (such as the MBI-SS) be examined to ensure
that the dimensions they claim to measure are done so
in a rigorous manner.30,31 The validity of the MBI-SS
has been examined using Classical Test Theory factor
analytic approaches previously, but it has not been
investigated using Item Response Theory ap-
proaches.27,29,32–37 The MBI-SS has also been trans-
lated in several different languages including French,
Serbian, Spanish, German, Japanese, and Korean which
indicates its international usage.27,29,34–39

The COnsensus-based Standards for the selection of
health Measurement INstruments (COSMIN) proposal
specified that evidence of six types of measurement
properties should be reported about health-related
measures and scales: internal consistency, reliability,
measurement error, content validity, construct validity,
and criterion validity.40 According to the COSMIN,
construct validity evidence should report details of a
scale’s structural validity, hypothesis testing, and cross-
cultural validity.41 Structural validity is defined as the
degree to which scores of a scale are an adequate
indication of the dimensionality of the construct or
attribute being measured.41–43 Evidence of the structur-
al validity of a scale can take the form of differential
item functioning studies and dimensionality studies.42

One type of statistical model that can be used to
examine aspects of the structural validity of a scale is
the Rasch Measurement Model (RMM).44

The present study investigated the structural validity
of the three individual MBI-SS subscales using the
RMM.44 The RMM is a type of Item Response Theory
that generates ordinal level scores.45 With the RMM,
the unidimensionality of scales used to measure
constructs, the interval level scaling (also referred to
as scalability), the rating scale structure of instruments,
if differential item functioning exists in a scale, and its
reliability can be investigated.44,46 Unidimensionality
refers how well the items of a scale represent a single
underlying dimension or construct using a mathema-
tical model to know how well they fit Rasch model
expectations.47 Interval level scaling linearizes the
nominal raw items scores into a logit scale. The key
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assumption is that the units of a measure should be
equal quantities across the range of the construct under
consideration.20,47,48 Goodness-of-fit statistics are used
to determine how well the data from the items and
participants fit the expectations of the RMM. DIF is
said to occur when one group of participants, based on
gender, age or other similar variables, respond in a
different manner to individual scale items measuring
the same underlying construct.45 These analyses may
provide valuable information for prospective users of
the MBI-SS who may want to apply it with occupa-
tional therapy students to monitor their burnout levels.

Academic and fieldwork educators could use the
MBI-SS to monitor the burnout levels of students or the
MBI-SS could be used to evaluate an intervention
designed to ‘stress-proof’ or minimize the impact of
stress on students. Similarly, with access to a valid scale
such as the MBI-SS, further research can be completed
to investigate the risk factors of burnout syndrome or to
assess different approaches for addressing this problem
in practice and education settings. For these reasons, the
purpose of the study was to investigate the structural
validity and reliability of the three individual MBI-SS
subscales using the RMM when completed by a sample
of Australian occupational therapy undergraduate
students. Specifically, the unidimensionality, scalabil-
ity, differential item functioning, rating scale structure,
and reliability of the three individual MBI-SS subscales
were investigated.
2. Method

2.1. Research design

A cross-sectional study design was used to investi-
gate the measurement properties of the three subscales
of the MBI-SS.
2.2. Participants

The questionnaires were completed by 225 Austra-
lian occupational therapy undergraduate students using
a convenience sampling approach. The students were
enrolled in the first, third and fourth year the Bachelor
of Occupational Therapy (Honours) course that is
offered at Monash University – Peninsula Campus,
Frankston, Victoria, Australia. The study inclusion
criteria were being an occupational therapy student
enrolled at Monash University in 2015 and consenting
to take part in the study. Second year students were not
able to be recruited as part of the sample since they
were not accessible to complete the questionnaire due
to the scheduling of their tutorials and lectures.

Monash University Human Research Ethics Com-
mittee approval was obtained on the 9 April 2015
(project number: 2015-6069-5898). This study met the
requirements of the National Statement on Ethical
Conduct in Human Research and was conducted in
accordance with the Declaration of Helsinki 2013.

2.3. Instrumentation

A demographic questionnaire was used to collect
relevant information (such as age, gender, current
degree level and weekly time allocation for study)
about the participant group. Data about burnout
reported by students was obtained using the MBI-SS.
The MBI-SS consists of 15 items that are allocated to
one of three subscales: Exhaustion with five items,
Cynicism with four items, and Professional / Academic
Efficacy with six items.28 The MBI-SS uses a seven-
point frequency rating scale that ranges from 0 (never)
to 6 (every day) for participants to rate each item. High
scores on the Exhaustion and Cynicism subscales and
low scores on the Professional / Academic Efficacy
scale are interpreted as indicating the presence of
burnout in respondents.28

2.4. Procedure

Undergraduate students were approached at the
conclusion of a lecture during Semester One 2015 by
a non-teaching member of staff and were asked to
complete the MBI-SS. Consent was inferred if students
volunteered to complete and return the questionnaire. It
took participants on average 10 min to complete the
questionnaire.

3. Data analysis

The RMM analysis procedure was used to
investigate each of the three MBI-SS subscales
using the Winsteps computer program version
3.73.49 The Winsteps computer program runs Rasch
analysis that is based on Item Response Theory, in
contrast with other statistical analysis software such
as SPSS program that executes analyses from a
classical approach for validation of scales. The
RMM analysis is an iterative process, with the
objective of reaching the best fit of the data to
the model by testing the model's assumptions.44,50

The RMM was used to examine the main features of
the MBI-SS such as scalability of the three



Table 1
Demographic characteristics of the undergraduate Monash student
sample (N ¼ 225).

Frequency Percentage
(%)

Gender
Female 200 88.90
Male 25 11.10

Year level of enrolment
1st year 97 43.10
3rd year 71 31.60
4th year 57 25.30

Enrolment status
Full-time 215 95.60
Part-time 10 4.40

Entrance to education program directly
from high school?

Yes 112 49.80
No 113 50.20

Mean (SD)
Average number of hours of direct
occupational therapy class time attended
per week

15.85 (6.66)

Average number of hours of indirect time
spent working on occupational therapy
studies

15.19 (8.03)

Average number of hours per week
students spend working at a paid job while
completing occupational therapy studies

10.90 (8.05)

Average number of hours occupational
therapy students spend per week engaged
in self-care activities

16.32 (16.31)

Note: SD ¼ Standard Deviation.
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subscales, test unidimensionality, differential item
functioning, rating scale structure, and reliability.

3.1. Scale unidimensionality

Item goodness-of-fit statistics generated from the
Winsteps computer program was used to analyze the
dimensionality of the three MBI-SS subscales.44

Principal component analysis (PCA) of item residuals
identifies the primary construct under consideration
(also referred to as the principle component) and it must
account for at least 60% of the total variance and the
eigenvalue in the first contrast should be less than
2.0.46,49

3.2. Scalability/interval level scaling

The assumption for this property is that the units
of measure reflect equal quantities across the range
of the construct. Raw items scores obtained from the
three MBI-SS subscales are ordinal and they must
be linearized so that they correspond to equal
increments of the underlying construct. Linearize
refers to execute a linear transformation to convert
and calibrate Rasch parameter estimations to the
same scale. Those transformed estimations can be
used to provide score equivalents between the raw
and scaled scores of the different test forms.51,52

The RMM has two types of goodness-of-fit statistics
(infit and outfit) to evaluate how well test items fit
with the expectations of the model. These statistics
are exhibited as mean square (MnSq) and standar-
dized Z values (Zstd). For MnSq values, the
commonly agreed range is from 0.71 to 1.3 and
for the Zstd values from �2 to þ2.44

An item is considered to misfit Rasch Model
expectations when the MnSq and Zstd values are
outside of these score-fit ranges. Infit and outfit
statistics into MnSq are calculated in a different
manner; infit values confers more relevance to the
ability scores of participants closer to the item
value, that is, the closer ability respondents to the
item's difficulty are, the more sensitive insight into
item's performance; outfit statistic is more sensitive
to the impact of outlying scores because it is not
weighted.44

It is also important to take into account the basic
rating scale assumptions to analyze the appropriate-
ness of the seven-point rating scales of the three
subscales of MBI-SS.53 As Linacre54 recommended,
Rasch-Andrich thresholds were used to explore the
appropriateness across individual items in the
seven-level rating scale.51 The appropriateness
across individual items in the seven-level rating
scale was separately analysed for each subscale of
MBI-SS using a rating scale model.44 Linacre53

created a set of seven guidelines for assessing the
quality of rating scales (i.e. directionality, mono-
tonicity, category usage, distribution of ratings,
rating scale fit, category coefficient order, and
category coefficient locations). Each of these rating
scale guidelines will be considered in relation to the
three MBI-SS subscales based on the RMM output.

For thresholds and category fit, one visual method of
inspecting the distinction between thresholds is to
examine the probability curves. Each category should
have a distinct peak in the probability curve graph,
illustrating that each in indeed the most probable
response category for some portions of the measure
variable.44



Table 2
Rasch Measurement Model (RMM) item data for the three Maslach Burnout Inventory-Student Survey (MBI-SS) subscales (N ¼ 225).

Parameter RMM
requirements

MBI-SS Exhaustion
subscale

MBI-SS Cynicism
subscale

MBI-SS Professional / Academic
Efficacy subscale

Disordered thresholds No No No No
Number misfitting items 0 0 0 0
MBI-SS misfitting items None None None
Item Model Infit MnSq Range Extremes 0.71 – 1.40 0.72 – 1.24 0.83 – 1.25 0.84 – 1.32
Item Model Infit ZStd Range Extremes �2.00 to 2.00 �3.30 to 2.40 �1.60 to 0.00 �1.70 to 2.90
Item Model Outfit MnSq Range extremes 0.71 – 1.40 0.72 – 1.24 0.84 – 1.19 0.80 – 1.33
Item Model Outfit ZStd Range Extremes �2.00 to 2.00 �3.30 to 1.50 �1.60 to 1.60 �2.20 to 3.20
Item reliability 4 0.80 0.98 0.95 0.98
Number Separate Item Strata 4 3.00 10.79 6.29 8.67
Item mean (SD) logits 0.00 0.00 (.68) 0.00 (.43) 0.00 (.59)
Variance accounted for by 1st factor 4 60% 82.1% 76.3% 66%
PCA (eigenvalue for 1st contrast) r 2.00 6.30 13.60 9.00
Unexplained variance in contrasts 1–5 of
PCA of residuals

o 5.00% 0.00% 0.00% 4.90%

Ceiling effect (% maximum extreme scores) o 5.00% 0.89% 0.00% 0.44%
Floor effect (% minimum extreme scores) o 5.00% 0.89% 18.67% 0.00%

Note: RMM ¼ Rasch Measurement Model; MBI-SS ¼ Maslach Burnout Inventory-Student Survey; Item spread is defined as the difference
between maximum item logit score and minimum item logit score;MnSq ¼ Mean Square; ZStd ¼ standardized z; SD ¼ Standard Deviation; PCA
¼ Principle Components Analysis.

Table 3
Rasch Measurement Model (RMM) person data for the three Maslach Burnout Inventory-Student Survey (MBI-SS) subscales (N ¼ 225).

Parameter RMM requirements MBI-SS Exhaustion
subscale

MBI-SS Cynicism
subscale

MBI-SS Professional / Academic
Efficacy subscale

Number misfitting persons o 5.00% 2.67% 5.33% 4.00%
Person spread 9.37 7.19 7.93
Person mean (SD) logits 0.73 (1.89) �1.61 (1.66) 1.80 (1.52)
Person reliability 4 0.80 0.88 0.78 0.81
Person separation index 4 2.00 2.71 1.91 2.07
Number Separate Person Strata 4 3.00 3.95 2.88 3.09
Difference between person and
items means

o 1.00 0.73 �1.61 1.80

DIF by gender (Item Number
[DIF contrast])

4 0.50 logits,
p o .05

0.00 0.00 0.00

MBI-SS items exhibiting DIF
by gender

None None None

Note: RMM ¼ Rasch Measurement Model; MBI-SS ¼ Maslach Burnout Inventory-Student Survey; SD ¼ Standard Deviation; Person spread is
defined as the difference between maximum person logit score and minimum person logit score; DIF ¼ Differential Item Functioning.
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3.3. Reliability

The reliability of the MBI-SS items is evaluated in
the form of the corrected item-total correlation (item
reliability) to assess the homogeneity of the items in
each subscale (considered adequate if it is 4 0.80).
Person reliability indices include the person reliability
coefficient, interpreted as the replicability of the person
ordering and the person separation index, which
identifies the number of statistically distinct ability
strata of the individuals in the sample.44 A minimum of
two distinct ability strata are required according to
Boone et al.55

3.4. Differential Item Functioning (DIF)

DIF was examined by considering the difference
between logit scores for each of the three MBI-SS
subscale items based on gender. In this instance, logit
values of the scale items based on first on gender (males
versus females) were generated and examined for
potential significant differences using t-test compar-



Table 4
RMM logit measures and fit statistics for the three Maslach Burnout Inventory-Student Survey (MBI-SS) subscales (N ¼ 225).

MBI-SS Subscale items RMM Logit item
Measure

Logit item
Measure SE

Infit
MnSq

Infit ZStd Outfit
MnSq

Outfit ZStd Point Measure
Correlation

Exhaustion Subscale
Item 4 0.95 0.08 0.89 �1.20 0.87 �1.50 .85
Item 5 0.59 0.08 0.72 �3.30 0.72 �3.30 .87
Item 1 �0.11 0.08 1.03 0.40 1.04 0.40 .80
Item 3 �0.61 0.08 1.24 2.40 1.15 1.50 .80
Item 2 �0.82 0.09 1.13 1.30 1.05 0.50 .79

Cynicism Subscale
Item 9 0.65 0.10 1.25 2.10 1.19 1.60 .76
Item 8 0.03 0.09 1.00 0.00 0.96 �0.30 .83
Item 6 �0.12 0.09 0.95 �0.40 0.92 �0.70 .84
Item 7 �0.56 0.09 0.83 �1.60 0.84 �1.60 .87

Professional / Academic
Efficacy Subscale
Item 10 0.66 0.08 1.32 2.90 1.33 3.20 .68
Item 15 0.50 0.08 0.86 �1.40 0.80 �2.20 .76
Item 11 0.44 0.09 0.99 �0.10 0.96 �0.40 .77
Item 12 �0.03 0.09 0.85 �1.60 0.81 �2.10 .80
Item 14 �0.70 0.10 0.84 �1.70 0.83 �1.80 .74
Item 13 �0.86 0.10 1.20 1.90 1.15 1.50 .71

Note: RMM ¼ Rash Measurement Model; SE ¼ Standard Error; MnSq ¼ Mean Square; ZStd ¼ standardized z.
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isons. If any significant differences were found between
the two sets of RMM logit scores, then DIF would be
present.44,55–57
4. Results

4.1. Demographic data

The total sample consisted of 200 female (88.9%)
and 25 male (11.1%) students with an average age of
21.64 years (SD ¼ 4.11). Other participant group
demographic variables are reported in Table 1.
4.2. Scale unidimensionality

The principal component analysis (PCA) of the RMM
residuals did not indicate any significant additional
dimensions in the item residuals (see Tables 2 and 3).
For the Exhaustion subscale, the initial PCA revealed that
82.1% of the total variance was explained by the
dimension and 6.3% of the variance was unexplained in
the first contrast. For Cynicism and Professional
/ Academic Efficacy, the initial PCA results were 76.3%
and 66% of the total variance was accounted for
respectively.
No ceiling effect was observed for the three
subscales because less than 1% of the participants had
difficulties completing the three subscales (o 5% of
the total sample) and similarly, no floor effect was
found for these subscales, except to Cynicism with
more than 5% of sample achieving minimum scores.58
4.3. Item and person fit statistics

All of the MBI-SS items were included in the
Winsteps RMM calibration. The RMM analysis results
of the three subscales of MBI-SS are reported in
Tables 2–4 respectively. In the goodness-of-fit analysis,
all items from each of the three MBI-SS subscales met
the fit statistics requirements; that is, all the items
exhibited acceptable fit statistics for the RMM (see
Tables 2 and 3). The MnSq infit statistics varied from
0.72 to 1.24, 0.83 to 1.25, and 0.84 to 1.32 for the MBI-
SS Exhaustion, Cynicism, and Professional / Academic
Efficacy subscales respectively. The ZStd infit statistics
ranged from 2.40 to �3.30 for Exhaustion, 0.00 to
�1.60 for Cynicism and 2.90 to �1.70 for Profes-
sional / Academic Efficacy. These results indicated
acceptable levels of scalability and unidimensionality
for the Cynicism subscale, and closely acceptable levels



Fig. 1. Wright Person-Item Rasch map for the MBI-SS Exhaustion
subscale (N ¼ 225). Note: each ‘’ represents two participants and
each ‘.’ represents one participant.

Fig. 2. Wright Person-Item Rasch map for the MBI-SS Cynicism
subscale (N ¼ 225). Note: each ‘’ represents four participants and
each ‘.’ represents one to three participant(s).

J.M. Pérez-Mármol, T. Brown / Health Professions Education 5 (2019) 259–274 265



Fig. 3. Wright Person-Item Rasch map for the MBI-SS Professional /
Academic Efficacy subscale (N ¼ 225). Note: each ‘’ represents two
participants and each ‘.’ represents one participant.
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for the Exhaustion and Professional / Academic
Efficacy subscales.

The Wright Person-Item Rasch maps44 for the three
MBI-SS Efficacy subscales are located in Figs. 1–3
respectively. The Wright Person-Item maps chart the
person ability logit scores against the item difficulty
logit scores.44,55 It provides a visual representation of
how the difficulty levels of the three MBI-SS Efficacy
subscale items match the ability levels of the participant
group in a hierarchical representation.

In the Rasch goodness-of-fit person-response ana-
lyses, the results indicated that only the 2.67% of the
sample misfit on the Exhaustion, 5.33% on the
Cynicism, and 4% on the Professional / Academic
Efficacy subscales respectively. The misfitting persons
could be consequence of varying levels of attention by
students when filling out the MBI-subscale or being
stressed when responding to the subscale items.

4.4. Scalability/interval level scaling

The results indicated that the seven-level rating scale
used in the three MBI-SS subscales fit appropriately to
the predictive RMM.44 Table 5 summarizes the rater
use of the rating scale for the sample of undergraduate
occupational therapy students. The average measure
observed, average measure expected, rating category
usage, outfit MSE, category measure and Andrich
threshold are reported for each of the seven rating scale
categories for each of the three MBI-SS subscales.
Inspection of the rating scale structure of the three
MBI-SS subscales against the seven guidelines listed by
Linacre53 in Table 6 indicates that the rating scale
categories (i.e. 0- 6) for the three subscales are for the
most part generating meaningful measures of students’
levels of burnout.

Rasch rating scale parameters are also referred to as
Rasch-Andrich thresholds and relate to category
probabilities. “The Rasch-Andrich threshold is defined
as the difficulty of observing category k relative to
category k �1. It can be seen as the points of which
categories k and k �1 are equally likely to be observed
in the continuum. There is a modal perspective on the
category boundaries on the latent variable if the
categories are visible and ordered”.59

The results indicated that the seven-level rating
scale used in the three MBI-SS subscales fit appro-
priately to the predictive Rasch Model (as depicted in
Figs. 4 and 5 respectively). The probably curves for the
rating scales of the three subscales illustrated that each
threshold estimate represented a separate point on the
measure variable and each response category was the
most probable category for some part of the con-
tinuum.30

In relation to directionality, the rating categories
appear to be aligned with the latent variable, as
indicated by the relatively close match between
observed and expected average measures for the three
MBI-SS subscales in Table 5.



Table 5
Rating Scale Structure of the three Maslach Burnout Inventory-Student Survey (MBI-SS) subscales (N ¼ 225).

Average Measure
Observed

Average Measure
Expected

Category Usage
(%)

Outfit
MSE

Category
Measure

Andrich
Threshold

Exhaustion subscale rating scale
categories
0 �2.60 �2.75 37 (3) 1.22 �3.53 None
1 �1.87 �1.78 100 (9) 0.83 �2.32 �1.92
2 �0.81 �0.84 159 (14) 0.98 �1.46 �2.14
3 0.03 0.06 246 (22) 0.81 �0.47 �1.25
4 1.01 0.99 226 (20) 0.89 0.84 0.18
5 2.29 2.24 249 (22) 1.07 2.64 1.36
6 4.02 4.12 107 (10) 1.12 4.92 3.76

Cynicism subscale rating scale
categories
0 �3.37 �3.43 330 (37) 1.10 �4.33 None
1 �2.47 �2.31 203 (23) 0.97 �2.41 �3.10
2 �1.11 �1.22 152 (17) 0.67 �1.03 �1.46
3 �0.28 �0.35 110 (12) 0.67 0.07 �0.45
4 0.53 0.47 71 (8) 1.01 1.21 0.49
6a 1.11 1.94 9 (1) 2.57 3.90 2.48
5a 1.31 1.26 22 (2) 1.39 2.40 2.03

Professional / Academic Efficacy
subscale rating scale categories
0 �1.75 �1.93 11 (1) 1.11 �3.53 None
1 �0.97 �1.19 16 (1) 1.66 �2.32 �1.92
2 �0.51 �0.45 60 (4) 1.12 �1.46 �2.14
3 0.29 0.29 191 (14) 0.97 �0.47 �1.25
4 1.13 1.21 331 (25) 0.74 0.84 0.18
5 2.44 2.37 500 (37) 0.94 2.64 1.36
6 3.58 3.62 239 (18) 1.09 4.92 3.76

aThe rating scale categories 5 and 6 for the Cynicism subscale are disordered.
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The monotonic increase in category average mea-
sures of the three MBI-SS subscales’ rating categories
demonstrates adherence to second guideline of mono-
tonicity. This index indicates agreement between the
observed and intended ordering of rating scale
categories, except for Cynicism since the average
measures in the rating scale in this subscale were
disordered for items 5 and 6.

The category usage and distribution of ratings
guidelines indicate that in general the category usage
frequencies and percentages for the three MBI-SS
subscales demonstrate a reasonable coverage of ratings
across scale categories. Linacre53 has indicated that as a
rule of thumb that rating categories with fewer than ten
participant observations may reduce the precision and
stability of these estimates. It should be noted that the
6th rating category of the Cynicism subscale only had
nine category usages whereas the 0 rating category of
the Efficacy subscale had 11 category usages. This
indicates that the rating categories for these two
subscales should be investigated further with the
possible elimination or collapsing of these rating scale
categories.

In relation to the distribution of ratings of the seven
rating categories of the three MBI-SS subscales, several
had a low percentage of usage. These categories
included the rating category 0 of the Exhaustion
subscale, rating categories 5 and 6 for the Cynicism
subscale, and rating categories 1, 2, and 3 of the
Professional / Academic Efficacy subscale (see
Tables 5 and 6).

Then next guideline is rating scale fit where mean
square error (MSE) statistics for residual analyses
provide an indication of model-data fit. Linacre53

suggests using the outfit MSE statistics in this instance
since they are sensitive to outliers. The expected value
of the outfit MSE is 1.00. High outfit MSE indicates a
high degree of randomness and the use of rating
categories in unexpected ways. Low outfit MSE results
indicate rating patterns that are more uniform than



Table 6
Linacre’s rating scale quality assessment guideline requirements applied to the three Maslach Burnout Inventory-Student Survey (MBI-SS)
subscales (N ¼ 225).

Rating Scale Quality
Requirements

Exhaustion Subscale Cynicism Subscale Professional / Academic Efficacy
Subscale

Directionality ✓ ✓ ✓

Monotonicity ✓ ✓ ✓

Category Usage ✓ for rating categories 0 - 6 ✕ for rating category 6 ✕ for rating category 0
✓ for rating categories 0 - 5 ✓ for rating categories 1 - 6

Uniform Distribution of Ratings ✕ for rating category 0 ✕ for rating categories 5 & 6 ✕ for rating categories 0 - 2
✓ for rating categories 1 - 6 ✓ for rating categories 0 - 4 ✓ for rating categories 3 - 6

Rating Scale Fit ✕ for rating categories 0 & 3 ✕ for rating categories 2, 3, 5 &
6

✕ for rating categories 1 & 4

✓ for rating categories 1, 2, 4, 5, &
6

✓ for rating categories 0, 1, & 4 ✓ for rating categories 0, 2, 3, 5, & 6

Category Coefficient Order ✓ ✓ ✓

Category Coefficient Locations ✓ ✓ ✓

✓ denotes that the rating scale quality assessment guideline requirement has been met whereas ✕ infers that the rating scale quality assessment
guideline requirement has not been met.
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expected. For the three MBI-SS subscales, the majority
of the rating scale categories were near the expected
value of 1.00. However, the Cynicism subscale had two
rating categories (2 and 3) that were below 1.00 and
two rating categories (5 and 6) that were above the 1.00
level. Therefore, this finding indicates that Cynicism
subscale had a lower level of rating scale fit compared
to the other two MBI-SS subscales.

The next guideline is category coefficient order
where rating category measures need to reflect the
planned order of categories in terms of progression.
Evidence of this index is the monotonic increase of the
rating category coefficients for all three MBI-SS
subscales as reported in Tables 5 and 6. The final
guideline is category coefficient locations. Linacre53

described a range of threshold location differences
between 1.40 and 5.00 logits as a strong indicator that
rating scale categories are unique. The differences
between the rating scale categories for the three MBI-
SS rating scales indicate that they are distinctive
(Figs. 4–6).
4.5. Reliability

Person results also fit the RMM requirements, where
the mean person measure was 0.73 (SD ¼ 1.89),
�1.61 (SD ¼ 1.66), and 1.80 (SD ¼ 1.52) for
Exhaustion, Cynicism, and Professional / Academic
Efficacy respectively. The person reliability was higher
than 0.80 for two of the subscales, except for the
Cynicism subscale with a result of 0.78. The person
separation index results were higher than 2.00 logits for
the three subscales, except for the Cynicism subscale.
These results are reported in Tables 2 and 3.
4.6. Differential Item Functioning (DIF)

None of the items from the three MBI-SS subscales
exhibited DIF based on gender. However, the DIF
analyses may present a potential bias due to the unequal
distribution between the two groups being compared. In
other words, because there were many more female
respondents (n ¼ 200) than male respondents (n ¼
25), this distribution may have biased the DIF results.
5. Discussion

The aim of this study was to investigate the
unidimensionality, scalability, DIF, rating scale struc-
ture, and reliability of the three individual MBI-SS
subscales using the RMM. The unidimensionality for
each subscale of the MBI-SS was verified. All the items
from each of the three MBI-SS subscales exhibited
acceptable or closely acceptable fit statistics for the
RMM. Only a small percentage of the items in the
sample were misfitting when completed by the
respondents. The results indicated that the seven-level
rating scale used in the three MBI-SS subscales also fit
appropriately to the RMM requirements. Item and
person reliability analyses showed that the MBI-SS



Fig. 6. Rating scale structure and functioning of the MBI-SS
Professional / Academic Efficacy subscale (N ¼ 225).

Fig. 5. Rating scale structure and functioning of the MBI-SS
Cynicism subscale (N ¼ 225).

Fig. 4. Rating scale structure and functioning of the MBI-SS
Exhaustion subscale (N ¼ 225).

J.M. Pérez-Mármol, T. Brown / Health Professions Education 5 (2019) 259–274 269
items provided precise or closely precise estimates
defining the three components of student burnout. None
of the MBI-SS subscale items exhibited DIF based on
gender, despite the two comparison groups being
unequal in size.

The findings indicated that the MBI-SS is a useful
scale for use in university education contexts. This
scale could assist in identifying specific occupational
therapy undergraduate students who might be feeling
exhausted as a consequence of the demands of their
academic studies or other life demands such as external
work commitments or family responsibilities. In
addition, the MBI-SS could be employed to detect
when students might be experiencing cynical attitudes,
poor engagement in their academic studies or not
feeling competent in their student role. Students would
not be learning effectively if they were experiencing
indicators of burnout.18,20,60–62 Hence, early detection
and monitoring of students’ burnout would assist
academic and fieldwork personnel in providing targeted
intervention or remediation strategies to combat
students’ burnout. This information could be utilized
when planning new strategies and approaches to
motivate students. The MBI-SS could also be used to
evaluate the impact or effectiveness of programs put in
place to assist with students managing the stressors
associated with academic pursuits.
5.1. Scale unidimensionality

In the current study, the RMM results indicated that
the MBI-SS items confirmed the unidimensionality of
the three sub-constructs of Exhaustion, Cynicism, and
Professional / Academic Efficacy as part of the whole
construct of burnout. For this reason, the importance of
the unidimensional structure of each of the three
individual MBI-SS subscales in defining the overall
construct referred to as ‘burnout syndrome’ was high-
lighted.

The first English language version of MBI-SS was
used by Schaufeli et al.28 after recruiting participant
groups from three European countries: Spain, Portugal,
and the Netherlands. In their study, using a Classical
Test Theory approach, factor analysis results indicated
that a three factors model fitted the sample data. Other
studies findings using a confirmatory factor approach
also corroborated the hypothesized three-factor model
of the MBI-SS.27,36,39,63–66 Hence, the previously
completed studies have confirmed that each one of
the MBI-SS subscales measures a different sub-
dimension of the overall burnout syndrome construct.
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However, in one study using a back-translated
Japanese version of the MBI-SS that also used a
confirmatory factor analysis approach, Tsubakita and
Shimazaki found that “the hypothesized three factor
model did not meet the respective criteria” and
“subsequent analysis revealed that a bi-factor model
fit the data better than did the hypothesized or modified
three factor models”.29 However, it should be noted that
the different language version of the MBI-SS and the
Classical Test Theory approach used to analyze its
factor structure could have been contributing reasons
why the three-factor structure was not supported in
Tsubakita and Shimazaki29 study.

A number of other studies have been completed that
have investigated the factor structure of the MBI-SS
using Classical Test Theory-based analysis including
exploratory factor analysis (EFA), confirmatory factor
analysis (CFA), and principal components analysis
(PCA) with varying results. Yavuz and Dogan32

examined the factorial validity of the MBI-SS in a
sample of 1020 Turkish high school students. “Velicer’s
MAP Test, Parallel analysis and Confirmatory and
Explanatory factor analysis were used to determine the
construct validity of scale.”32 According to Yavuz and
Dogan32 findings, the MAP Test, Parallel analysis and
EFA did not support the three dimensional structure of
the MBI-SS whereas the CFA results did endorse the
original factor structure reported by Schaufeli et al.28,32

Simancas-Pallares et al.35 investigated the validity of
the MBI-SS in a sample of 886 dental students from
Cartagena, Columbia. Using EFA and CFA, the factor
structure of the MBI-SS did not fit the original
proposed dimensional structure. Ilic et al.27 evaluated
the factorial validity of the MBI-SS involving a sample
of 760 Serbian medical students. “Principal Component
Analysis with Oblimin rotation indicated 3 main
components that explained 64.9% variance.”27 while
CFA generated good fit indices. Finally, in a study
involving 667 French students, Fay-Dumanget et al.34

determined that the three-dimensional structure of the
MBI-SS was substantiated.

5.2. Scalability

Interval level scaling of the Exhaustion, Cynicism,
and Professional / Academic Efficacy subscale items
was confirmed by the logit scores obtained. All items
had infit and outfit statistics within the acceptable range
or very close to these, indicating that the MBI-SS sub-
dimensions fit the unidimensionality expectations of the
RMM. In other words, each subscale of the MBI-SS
measured a unidimensional part of the whole construct
of burnout syndrome in Australian undergraduate
occupational therapy students. Other studies have
evaluated the measurement properties of the MBI-SS
involving undergraduate students from different coun-
tries. Although these investigations used a Classical
Test Theory approach, they have reported similar
results.63–67

5.3. Reliability

The item reliability was explored by using output
from the Winsteps Rasch analysis program. These
indices provided precise estimates of item consistency
in the sample of Australian university students. Results
obtained in this study were similar to those reported in
other studies.50,64,66,67 In the pilot study conducted by
Campos et al.64 the MBI-SS’s reliability was investi-
gated using the Interclass Correlation Coefficient and it
was concluded that the reproducibility of the dimen-
sions was good for the Exhaustion and Cynicism
subscales, and was moderate for the Professional
/ Academic Efficacy subscale.64

As part of the RMM output, person reliability indices
included the person reliability coefficient and the
person separation index. The first one demonstrated a
good reliability related to the replicability of the person
ordering. The second one showed that the number of
statistically distinct ability strata of the individuals in
the sample in each subscale were higher than two, in
each of the MBI-SS Exhaustion and Professional
/ Academic Efficacy subscales. This finding indicates
the number of ability levels that can be distinguished by
the scale. Then, this scale generated at least two-person
strata which can distinguish the sample into two
different abilities levels to complete the scale. However,
although the Cynicism subscale exhibited less than two
distinct ability strata, the results were very close to the
limit of two strata. To obtain less than two-person strata
levels would mean that the MBI-SS can only
distinguish one or two ability levels to complete this
scale which would be problematic. However, this
situation was not the case for the three MBI-SS
subscales.

In the refereed literature, the internal consistency in
the form of Cronbach's α coefficients of the three MBI-
SS scales have been reported previously.27,29,32–37

Although the Cronbach's α coefficients are based on
Classical Test Theory principles, it still provides a point
of comparison for the person reliability and item
reliability indicies generated by the RMM Winsteps
program. Ilic27 reported that the “overall Cronbach's α
coefficient of the MBI-SS questionnaire was 0.757,
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while the Cronbach's α coefficients for Emotional
Exhaustion, Cynicism, and [Professional / ]Academic
Efficacy were 0.869, 0.856, and 0.852, respectively.”27

Yavuz and Dogan32 reported that the Cronbach's α
coefficients for MBI-SS Emotional Exhaustion, Cyni-
cism, and Professional / Academic Efficacy subscales
were 0.838, 0.844, and 0.875 whereas Tsubakita and
Shimazaki29 reported Cronbach's α coefficients of 0.76,
0.85, and 0.78, respectively.

5.4. Differential item functioning

The findings of the present study indicated that MBI-
SS items did not exhibit DIF since all items presented
stable item difficulty across gender, that is, male and
female participants did not respond to these items
differently. Similarly, other studies indicate that the
MBI-SS items also operate in a gender-neutral manner
when the MBI-SS scale is completed by respon-
dents.26,53 The lack of DIF based on gender should
be considered a strength of the three MBI-SS subscales.

5.5. Limitations

Four limitations were inherent in this study. Firstly,
participants took part in the study on a voluntary basis
and were not randomly selected. It was not considered
ethical to mandate that participants take part in the
study. Secondly, given the MBI-SS is a self-report
scale, participants may have answered items in a
socially desirable manner, hence respondent bias may
have been present. Thirdly, students were recruited
from one specific occupational therapy program located
in one geographical location, therefore the general-
izability of the results may be limited. However, when
local independence was examined in the RMM Win-
steps program, it was supported. Finally, since the
sample had an unequal distribution across the two
gender groups (25 men versus 200 women), there may
not be sufficient statistical power to identify DIF
between these groups. Therefore, the DIF results should
be interpreted with caution.

5.6. Future research

It is recommended that a similar study be carried out
with other student groups such as physiotherapy, social
work, nursing, education, engineering and business. It
is suggested that future sample groups be randomly
selected. The cross-cultural validity of the three factors
related to burnout as measured by the MBI-SS could be
investigated by recruiting undergraduate occupational
therapy students from education programs located in
different countries. Finally, the dimensionality, DIF,
rating scale structure and reliability of the MBI-SS
could be examined by recruiting a group of occupa-
tional therapy students enrolled in a graduate-entry
masters or entry-to-practice clinical doctorate course.
6. Conclusion

The study findings indicated that the three individual
subscales of the Maslach Burnout Inventory-Student
Survey can be used to assess the burnout syndrome in
undergraduate students enrolled in occupational therapy
courses. The three-dimensional structure of the MBI-SS
was consistent with previous studies when completed
by a group of occupational therapy undergraduate
students. The scalability, structural validity and relia-
bility of the MBI-SS fitted with RMM requirements.
The appropriateness of the rating scale was upheld for
the three individual MBI-SS subscales across individual
items using its seven-level rating scale.
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