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Abstract

Purpose: The Psychological General Well Being Index (PGWBI) is a widely used scale across many conditions. Over
time issues have been raised about the dimensional structure of the scale, and it has not yet been subjected to
scrutiny by modern Psychometric approaches. The current study thus evaluates the PGWBI with Rasch- and factor
analysis.

Methods: Consecutive patients recruited to a tertiary stress clinic were administered the PGBWI as part of routine
clinical assessment at baseline and three months. Data from the scale was subjected to Factor Analyses and to
Rasch analysis. In both cases adjustments for local independence violations were allowed.

Results: 179 patients were recruited, with a mean age of 43 years, and of whom 70% were female. An initial
Confirmatory Factor Analysis (CFA) with baseline data failed, but the modification indices also indicated
considerable levels of local dependency requiring errors to be correlated. An EFA highlighted positive and negative
effect domains. Rasch analysis confirmed that fit of data to the model was influenced by local dependency, and
that in practice if the items from the six underlying domains were treated as six ‘super’ items, the scale was shown
to measure one dominant construct of well being. An interval scale transformation was therefore possible. A
significant improvement in well-being was observed over a three month period.

Conclusion: The PGWBI scale has satisfactory internal construct validity when tested with modern psychometric
techniques, using data obtained from patients treated for stress-related exhaustion. The instrument has qualities that
make it suitable also for monitoring well-being during interventions for stress-related exhaustion/clinical burnout.
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Introduction
Well-being is an important construct with a long history
of use in health outcomes [1-3] and one of the unitary
concepts which can be used to indicate quality of life
[4]. Well-being has been shown to be an independent
predictor of mortality and morbidity in different patient
populations as well as in healthy populations [5,6]. Mon-
itoring changes of perceived well-being and health in
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patient populations during treatment and rehabilitation
is thus of great interest. Those with mental health
problems as a consequence of prolonged psychosocial
stress are one such population for which a more global
measure of well-being, in addition to more specific clin-
ical measures, may be valuable in determining the
degree of recovery [7,8]. Dupoy’s scale, originally called
the General Well-Being Schedule, and modified to the
Psychological General Well-Being Index (PGWBI), has
been widely used as such across many medical special-
ties and in many countries [9-15]. The scale comprises
22 polytomous items where a high score is indicative of
high levels of psychological well-being. Six affective
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Table 1 Descriptive data for the subjects included in the
study (n = 179)

Characteristics Percent

Women/Men (n = 125/54) 70/30

Percent with high educational level* (at least one year
college education or more) (n = 179)

70

Percent scoring above >4.4 on burnout (SMBQ) (n = 173) 88

Percent with depression (clinical diagnoses) (n = 179) 79

Percent with anxiety (clinical diagnoses) (n = 179) 76

HAD Depression Score (n = 179)

0-6 26

7-10 40

>10 34

HAD Anxiety Score (n = 178)

0-6 10

7-10 26

>10 64

HAD Hospital and Anxiety depression scale.
SMBQ Shirom-Melamed burnout Questionnaire.
* High educational level is defined as having at least one year college
education or more.
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states are assessed within six subscales: anxiety, depressed
mood, positive well-being, self-control, general health and
vitality. Short versions of the scale have also been devel-
oped, as well as different scoring structures for items
[16,17]. However, from time to time, psychometric ana-
lysis has questioned the factor structure of the original 22
item version, including the validity of its six underlying
domains [18-20]. Also, no analysis of the structure of the
scale has yet been undertaken with modern psychometric
techniques. Consequently the current study revisits the
scale from a factor analytic perspective and re-examines
the construct validity of the PGWBI using Rasch analysis.

Methods
Participants
The present study consists of data from 179 patients
that were referred from primary health care centers or
occupational health service centers to a specialist clinic,
which exclusively treats patients with stress-related men-
tal disorders, in the region of Västra Götaland, Sweden.
The patients were ambulatory at the time of the study,
and none had received in-patient care due to their ill-
ness. The referral criteria were stress-related exhaustion
with no apparent somatic disorder or abuse that could
explain the exhaustion, and a maximum duration of
ongoing sick leave of six months.

Inclusion and exclusion criteria
The inclusion criteria for this study was 1) fulfilling the
diagnostic criteria for Exhaustion Disorder (ED) [21] and
2) completed the multimodal treatment program (MMT)
at the stress clinic. By fulfilling the inclusion criteria for
ED, the patients should not have somatic diseases, such as
generalised pain, thyroid disease or vitamin B-12 defi-
ciency or obesity which could explain the exhaustion and
these patients do not enter the treatment program. Also
patients with alcohol abuse or serious psychiatric diagno-
ses other than depression and anxiety do not enter the
treatment program at the clinic.

Diagnostic and patients characteristics
The ED criteria were established by the Swedish
National Board of Health and Welfare in 2003 to im-
prove diagnostics in cases of stress-related exhaustion/
clinical burnout and were assigned the code F43.8A of
the International Classification of Diseases and Related
Health Problems (ICD-10). The diagnostic procedure for
ED has been described in detail elsewhere [22]. One im-
portant criterion requires that the physician, together
with the patient, is able to identify one or more stressor
that has been present for at least six months during
which the symptoms developed. If the patient meets the
criteria for major depressive disorder, dysthymic disorder
or generalised anxiety disorder, these diagnoses are to be
set first. Before consulting the physician, the patient
completed a one-page Primary Care Evaluation of Mental
Disorders symptom checklist. Affirmative responses were
followed-up by the physician in a structured interview
form conforming to the criteria of the Diagnostic and
Statistical Manual of Mental Disorders, Fourth Revision,
for the diagnostic assessment of mood and anxiety disor-
ders (DSM-IV) [23]. These criteria have been previously
described in several studies and are highly related to
clinical burnout [22,24,25].
Patients that had taken part in an 18 month MMT

program at the clinic between 2004 and 2008 were
included in this study. The group considered in the
current study consisted of 179 patients who had both
baseline and 3 month assessments. The baseline charac-
teristics for the patients included in the study are shown
in Table 1. The majority of the patients remitted to clinic
are women (70%).
The MMT program includes similar component for all

patients but are adapted to their individual needs, and
the different component of the MMT program has been
described in detail elsewhere [24].

Measurements
All patients entering the treatment program at the clinic
were asked to fill in several questionnaires, including the
PGWBI, both before and during treatment, and the
current study focuses upon the PGWBI at baseline and
at 3 months follow up. The Swedish version of the
PGWBI was translated according to standard method-
ology, showing appropriate correlation with comparator
measures (Nottingham Health profile and the Mood
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adjective Check list) [10,12]. As in the original, each
item of the scale has five response options.
Various other measurements were used in the study to

describe the patient group. These included the Shirom-
Melamed Burnout Questionnaire (SMBQ) which includes
22 items with response scales graded from 1 (almost
never) to 7 (almost always) [26,27]. A score above 4.4 on
SMBQ in total score has previously been suggested to
discriminate a clinical population from a non-clinic in
regard to burnout [28]. The Hospital Anxiety and Depres-
sion Scale (HAD) was used to assess symptoms of de-
pression and anxiety [29]. The HAD includes 14 items
(7 items included in each sub-scale). Both subscales use
the sum scores to classify “non-cases” (0-7), “possible
cases” (8-10), and “cases” of depression and anxiety (>10)
(Table 1).

The rasch model
Data from the scale were fitted to the Rasch measure-
ment model [30]. The purpose here is to see if the data
satisfy, in a probabilistic manner, the axioms of additive
conjoint measurement, and so conform to the require-
ments for effecting a transformation to interval scaling,
rather than having to use the raw score of the scale,
which is at the ordinal level [31-33]. This involves test-
ing a series of assumptions, including the stochastic
ordering of items, local response dependency, and uni-
dimensionality [34]. Stochastic ordering is evaluated
through fit to the model which reflects a probabilistic
Guttman ordering [35]. A series of fit statistics are used
to indicate adequacy of fit, and their ideal values are
shown below at the bottom of the summary fit table
(Table 2).
Table 2 Fit of PGWBI to the Rasch model

Item residual Person residu

Analysis name # of items Mean ±SD Mean ±

1. Pos Well Being 4 -0.24 0.96 -0.42 0

2. General Health 3 0.42 0.92 -0.40 0

3. Depressed Mood 3 -0.06 0.67 -0.40 0

4. Self Control 3 0.21 0.34 -0.30 0

5. Anxiety 5 0.28 1.74 -0.41 1

6. Anxiety 3 -0.10 1.66 -0.58 1

7. Vitality 4 0.26 1.39 -0.38 0

8. Time 1 22 0.58 2.39 -0.15 1

9. Six testlet 6 (22) 0.25 1.78 -0.35 1

10. Time 2 22 0.30 3.01 -0.13 1

11. Six testlet 2 3 (22) 0.21 2.23 -0.36 1

12. Five testlet 2 5 (22) 0.12 2.11 -0.42 1

13. Pooled 2 (22) 0.14 0.92 -0.64 0

Ideal Values 0.0 <1.4 a 0.0 <
a) May be higher when unequal length testlets present b) Bonferroni adjusted.
The item trait interaction and standardized mean per-
son and item fit, was evaluated by using X2 statistics
with non-significant X2 probability values. A significant
X2 indicates that the hierarchical ordering of the items
varies across the trait being measured (ie, psychological
well-being), which compromises the required property
of invariance. Available as a summary fit statistic, and
for each individual item, Bonferroni corrections are
applied to the X2 at the 0.05 level.
The standardized mean values of the summary person

and item fit residuals by a mean (SD) score of 0.0 ± 1.0
indicates perfect fit. At the individual item-and person level
of fit, a nonsignificant X2 probability value and standardized
fit residuals of between -2.5 and +2.5 indicate adequate fit
the latter consistent with the 99% confidence interval for
the residuals, thus allowing for some recognition of mul-
tiple testing (i.e. setting the significance level at 0.01).
Local response dependency is where items are linked

in some way, for example two items about climbing
stairs, where one asks about difficulty for climbing a
single flight, the second about several flights. If a res-
pondent has no difficulty in climbing several flights of
stairs, then they must also have no difficulty climbing a
single flight of stairs. This breaches the local indepen-
dence assumption that says that, conditioning on the
trait being measured, responses to items must be inde-
pendent [36]. The presence of local dependency inflates
reliability, and compromises parameter estimation [37].
Local response dependency can be identified through
the correlation of residuals which, in the current ana-
lysis, is a value of 0.2 above the average residual corre-
lation. The problem can be accommodated though
testlets where the items are simply summed together
al Chi square PSI Unidimensional test% (CI)

SD Value p

.84 27.9 0.68 0.81 5.59 (3.8-11.2)

.95 12.6 0.18 0.59 1.12 (-0.2-4.3)

.89 21.4 0.77 0.88 5.03 (1.8-8.2)

.77 9.5 0.40 0.65 2.79 (0.0-6.0)

.15 51.8 <0.00 0.81 7.26 (4.1-10.5)

.19 15.8 0.08 0.72 3.37 (0.2-6.5)

.87 9.89 0.62 0.85 3.91 (0.7-7.1)

.55 158.5 < 0.01 0.92 25.7 (22.5-28.9)

.15 18.3 0.11 0.85 7.8 (4.6-11.0)

.59 399.2 <0.01 0.94 21.2 (18.0-24.4)

.21 22.5 0.03 0.89 8.9 (5.7-12.1)

.23 20.1 0.17 0.88 7.3 (4.1-10.5)

.99 3.8 0.95 0.86 4.9 (2.6-7.1)

1.4 >0.05b >0.85 (LCI <5%)
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into a ‘super item’ or testlet (in the climbing stairs
example this would form the equivalent of one question
asking how many flights of stairs can be climbed without
difficulty) [38]. Where all items are reduced to a set of
testlets this is formally equivalent to a bi-factor model
[39]. The latent correlation between testlets can also be
determined, as well as the proportion of non-error vari-
ance accounted for when the testlets (super items) are
added together to make a total score [40].
As a basic assumption of summating any set of items to

make a total score is that the set are unidimensional, it is
crucial to ensure that this is the case [41]. In RUMM2030,
the software used in the current study, Smith’s test of uni-
dimensionality is implemented whereby items loading
positively and negatively on the first principal component
of the residuals are used to make two independent person
estimates (in this case of well-being), and these are con-
trasted through a series of independent t-tests [42]. Person
estimates from these subtests were compared, and if more
than 5% of these tests were found to be significant, then
the scale was considered multidimensional.
A binomial confidence interval of proportions can be

used to show that the lower confidence interval of the
observed proportion falls below the 5% level.
In addition the process of Rasch analysis also allows

for an investigation of polytomous item threshold order-
ing and Differential Item Functioning (DIF). Threshold
ordering is important to ensure that the increase in the
category of response to an item, represented by the
transition point (threshold) between categories, reflects
an increase in the underlying trait. Where this fails, it is
indicative of a ‘disordered threshold’, which can be
adjusted by the collapsing of categories.
For DIF the response to an item, condition upon the

level of the trait, should not differ across group member-
ship such as gender. When this is found to differ, it can
be dealt with by ‘splitting’ items such that, for example,
an item becomes two items, one for each gender, with
structural missing values for the excluded gender. In this
paper DIF by age, gender, and whether or not the patient
was working, was tested.
A reliability index (Person Separation Index - PSI) is

also reported. Where data are normally distributed this
can be interpreted as similar to Cronbach’s alpha, and
thus values of 0.7 and 0.85 are indicative of reliability
sufficient for group and individual use respectively [43].
Where the distribution of data departs from normality,
it is useful to view both the PSI and alpha, to gain
insight into the effect of skewness and floor and ceiling
effects. Under these circumstances the PSI reflects the
number of statistically significant groups of patients
(strata) that can be identified by the instrument [44].
Data from each time point was initially separately ana-

lysed. Once data were shown to fit the Rasch model, the
data was pooled and tested for invariance (lack of DIF)
over time. The procedure by Mallinson was used to
accommodate repeated measures [45]. Given fit to the
Rasch model, an interval scale latent estimate (in logits)
is available for further analysis, with the raw score trans-
formed into a suitable range, for example 0-100.
Targeting of persons and items (person-item threshold

distribution) was made by comparing the mean location
score obtained for the patients with that of the items
(almost always zero at the center of the scale). In the
Rasch model, the center of the scale represents the item
(in the dichotomous case) of average difficulty [46].
The data from this scale were also subjected to a

Confirmatory Factor Analysis (CFA) to gain insight into
both the comparison with the Rasch analysis, and previous
published factor analysis of the scale. In the case where
the scale fails the CFA (where the correlation of error
terms would be allowed), an Exploratory Factor Analysis
(EFA) with a PROMAX rotation would be considered.
The Root Mean Square Error of Approximation (RMSEA)
is reported here (where a value of <0.10 is considered
weak, and a value of <0.08 is considered a moderately
supported of a unidimensional structure; and additional
statistics including the Tucker Lewis Index (TLI) and the
Comparative Fit Index (CFI) are indicative of a unidimen-
sional construct when their values exceed 0.95.
Mplus 6 was used for the CFA and EFA [47], and

RUMM 2030 for the Rasch analysis [48]. All other ana-
lysis was undertaken with SPSS18 [49].
The study was approved by The Regional Ethical

Review Board in Gothenburg (243-05) and conduced in
compliance with the Helsinki declaration.

Results
179 patients (125 women – 70%) with a median age 43
were assessed at 0 and 3 months. Median levels of PGWB
were 73.0 (IQR 62.0-80.0) and 86.0 (IQR 74.0-98.0),
respectively. 88% of the patients also fulfilled the criteria
for clinical burnout (defined as scoring above 4.4 on the
Shirom-Melamed burnout questionnaire at baseline).
Initially, for comparison with earlier work, a confirma-

tory factor analysis on the total 22 items failed to
support a total score (CFI = 0.894; TLI = 0.883; RMSEA
0.145). However, modification indices indicated consid-
erable local dependency in the data, requiring correl-
ation of error terms. Where the data are treated as six
items (the sum of items within each domain – effectively
item parceling based upon the underlying conceptual
structure), then, allowing for correlated errors, the CFA
is satisfactory (CFI; TLI >0.95; Chi-square 6.4 (7df )
p = 0.49). An Exploratory Factor Analysis on the 22
items also indicated a two-factor solution with mediocre
fit (RMSEA 0.095) and reflected the positive- and nega-
tive affect sets of items.
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Items from each individual subscale were then fitted
to the Rasch model using the unrestricted model (partial
credit model). All but the anxiety subscales satisfied fit
to the model, with invariance (no DIF) across age,
gender, and whether or not the patient was working or
not, and satisfying the local independence and unidi-
mensionality assumptions (Table 2, Analyses 1-7). The
anxiety subscale required adjustment for local depen-
dency between two pairs of items (made into a testlet),
and then satisfied all requirements (Analysis 6).
Initial fit of the 22 item scale to the Rasch model was

poor (Table 1, Analysis 8). The majority of items dis-
played ordered thresholds, and in the two items that did
not, two categories were collapsed before testlets were
created. Of note, no item showed DIF by age, gender,
and whether or not the patient was working, or not.
Reliability (PSI) was also high at 0.92. However, mul-
tidimensionality was observed and, importantly, as with
the CFA, considerable local response dependency was
observed within the cluster of items belonging to each
of the six subscales. Given this observed local depen-
dency, the items were made into six testlets (domain
scores) (which would be added together to give the over-
all score, and which is consistent with the scoring
instructions given in the manual). Fit improved consid-
erably, and the data were unidimensional (Analysis 9).
The average latent correlation between the six testlets
was 0.65, and when all six were added together to make
a total score, 93% of the total non-error variance was
found to be common. This supports the hypothesis that
the respondents profiles on the six subscales could be
summarized by a single number, which is further evi-
dence of the unidimensionality complementing the post-
Figure 1 Targeting of persons and items.
hoc test which showed 7.8% (CI: 4.6-11.0) of estimates
to vary.
This solution was tested on the data from the second

time point. Initially, for all 22 items, fit to the model
was again poor, and multidimensionality was evident
(Analysis 10). Once again the data were merged into six
testlets with fit to the model but, on this occasion, some
residual local dependency and marginal multidimension-
ality was observed (Analysis 11). The ‘positive well-
being’ and ‘depressed mood’ testlets showed further local
dependency, and these were merged, so making five
testlets in all. These data then fully accorded with all
assumptions of the model (Analysis 12).
Data from both time points were subsequently pooled

and, following implementation of the recommendations
by Mallinson to accommodate repeated measures, were
made into two testlets representing positive and negative
affect to accommodate local dependency in the items
(i.e. the analysis of the residuals was consistent with the
earlier Factor analysis). The data demonstrated fit to the
model, unidimensionality and no DIF was observed by
time (Analysis 13). The latent correlation between the
positive and negative affect testlets was 0.90, and when
the two are added together to give a total score, 96% of
total non-error variance was common, again supporting
a single construct of psychological well-being, and com-
plementary to the 4.9% of t-tests (CI: 2.6-7.1) which sup-
ported the unidimensionality of the instrument.
The scale was almost perfectly targeted to the clinical

sample (analysis 13), with the mean of persons being
-0.053 on the logit scale (given the scale itself is centred at
zero logits) (Figure 1). There was no significant difference
in well-being by either age or gender (DIF) (p >0.05) in



Table 3 Transformation of raw score to metric

1-6 0-5 Metric

22 0 0.0

23 1 7.6

24 2 12.1

25 3 14.9

26 4 16.8

27 5 18.3

28 6 19.6

29 7 20.7

30 8 21.7

31 9 22.5

32 10 23.3

33 11 24.0
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the pooled data. However, a significant improvement in
well-being in logits was observed over the three months of
the two assessments (F27.9; p < 0.001). The metric based
effect size was 1.152.
Given fit to the Rasch model with all 22 items (pre-

sented as two testlets) a raw score to interval scale con-
version table is available (Table 3). This gives two raw
scores, depending upon whether or not the items are
scored in the traditional 1-6 mode (so giving a range of
22-132), or as 0-5 (range 0-110), together with the
metric conversion. This transformation is valid when all
data are present. To use this table, simply sum the
responses to all items and look up the metric equivalent
to your raw score. The latent metric estimate has been
adjusted to remove the unique variance (4%) in the data.
34 12 24.7

35 13 25.4

36 14 26.0

37 15 26.6

38 16 27.1

39 17 27.7

40 18 28.2

41 19 28.7

42 20 29.2

43 21 29.7

44 22 30.1

45 23 30.6

46 24 31.0

47 25 31.5

48 26 31.9

49 27 32.3

50 28 32.7

51 29 33.1

52 30 33.5

53 31 33.9

54 32 34.3

55 33 34.7

56 34 35.0

57 35 35.4

58 36 35.8

59 37 36.1

60 38 36.5

61 39 36.8

62 40 37.2

63 41 37.5

64 42 37.9

65 43 38.2

66 44 38.6

67 45 38.9

68 46 39.3
Discussion
Using data derived from patients undergoing treatment
for stress-related exhaustion/burnout, the current study
has that, for the modern psychometric perspective of
Rasch analysis, the PGWBI satisfies model expectations
at both the individual subscale level, and the 22 item
level, having accommodated local response dependency
where necessary. Thus the summed score, for both sub-
scales and the total score is valid, and can be trans-
formed into an interval scale derived from the latent
estimate. The total score reflects the scoring structure
indicated in the manual, that is the six domains are
summed, and then the domain totals are summed
together to make the total score. The testlet solution
used in the current study has been shown to be formally
equivalent to the bi-factor model [39,50]. The high latent
correlations between the various testlet designs (e.g. posi-
tive and negative affect) and the high common variance
found, suggests that a total score summarizes the well-
being profile of the majority of persons. A CFA of this
approach (i.e. six items as an item parcel design) also
supported the total score solution when local dependency
was accommodated.
The study has a number of implications. The PGWBI

showed a considerable effect size over a three month
treatment period, suggesting it may be a responsive
instrument for studies associated with stress and burnout,
and so measure the impact of interventions upon well-
being and quality of life. On this occasion the metric based
effect size was higher than that based on the ordinal data
(0.97), reflecting the bias introduced by patients moving
across the margins of the scale. Here, raw score points
understate the true magnitude of change, whereas in the
middle of the scale, they over emphasise the magnitude of
change. Given the effect size formulae involves mathemat-
ical calculations, requiring interval level data, then the
metric version is correct [33].



Table 3 Transformation of raw score to metric (Continued)

69 47 39.6

70 48 40.0

71 49 40.4

72 50 40.7

73 51 41.1

74 52 41.5

75 53 41.9

76 54 42.3

77 55 42.6

78 56 43.1

79 57 43.4

80 58 43.9

81 59 44.3

82 60 44.7

83 61 45.1

84 62 45.6

85 63 46.0

86 64 46.5

87 65 46.9

88 66 47.4

89 67 47.9

90 68 48.4

91 69 48.9

92 70 49.4

93 71 49.9

94 72 50.5

95 73 51.0

96 74 51.6

97 75 52.1

98 76 52.7

99 77 53.3

100 78 53.9

101 79 54.5

102 80 55.2

103 81 55.8

104 82 56.5

105 83 57.2

106 84 57.9

107 85 58.5

108 86 59.3

109 87 60.0

110 88 60.8

111 89 61.6

112 90 62.4

113 91 63.2

114 92 64.0

115 93 64.9

116 94 65.8

Table 3 Transformation of raw score to metric (Continued)

117 95 66.8

118 96 67.8

119 97 68.8

120 98 69.9

121 99 71.0

122 100 72.3

123 101 73.5

124 102 74.9

125 103 76.4

126 104 78.0

127 105 79.8

128 106 81.8

129 107 84.3

130 108 87.4

131 109 92.4

132 110 100.0
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The interval scale latent estimate also opens up the
possibility of more sophisticated models to examine the
impact of mediators and effect modifiers upon well-
being in the context of work-related stress. Rasch-
transformed interval scale single indicator latent esti-
mates can be included in such models, having dealt with
bias caused by local dependency or Differential Item
Function, and perhaps most important, missing values
(the latent estimate is based upon the information avail-
able). Such indictors may be modeled over time, for
example within a latent growth curve model, so as to
understand trajectories of change [51].
The study also raises questions about factor analytic

interpretation in the presence of local dependency.
Given the cluster of items within each of the underlying
six domains of the scale (e.g. positive well being; depres-
sive symptoms) and their observed level of local depen-
dency, it is possible that some of the variability in earlier
factor analytic findings may have been influenced by this
local dependency, causing CFA to fail, and perhaps gen-
erating spurious factors. The current study supports a
strong single construct of psychological well being, once
this dependency is accommodated, both from a Rasch
analysis perspective, and a factor analytic perspective.
Limitations should also be considered. The patient

population included in the study comprised a selected
group of more severe cases of stress-related exhaustion/
burnout remitted for specialist evaluation and treatment.
They scored on average lower on the PGWBI compared
to several other patient groups with severe health pro-
blems e.g. waiting for coronary bypass surgery [52] and
gastroesophageal reflux disease [53]. Thus, most of them
started from a very low level of psychological well-being
and, in spite of the considerable improvement over the



Lundgren-Nilsson et al. Health and Quality of Life Outcomes 2013, 11:2 Page 8 of 9
http://www.hqlo.com/content/11/1/2
first three months of treatment, still scored much below
expected from a healthy population at the second mea-
surement. Populations with less pronounced stress-
related health problems would be expected to show
higher PGWBI scores both before and after intervention
of similar duration, and invariance of the scale across
such severity groups will need to be demonstrated. If the
effect size for such an intervention had been calculated
inappropriately on ordinal data, then its magnitude may
have been smaller (as was shown to be the case in the
current study) due to the misuse of ordinal raw scores in
mathematical calculations [54]. Given this bias is great-
est at the margins of the scale it is possible that trad-
itional effect size calculations associated with this scale
may have considerably underestimated its value when
associated with those with very low levels of well-being
upon entry into treatment, or over estimated its magni-
tude when patients were entering and exiting treatment
over the central part of the scale. The transformation
table provided is useful for researchers who wish to use
interval-level data but cannot or do not want to perform
their own Rasch analysis. In such cases, researchers can
simply calculate the summary score as normal then use
the table provided to convert this raw score into a latent
estimate at the interval-level of measurement.
In conclusion, we found the PGWBI instrument to

have satisfactory internal construct validity when tested
with modern psychometric techniques, using data
obtained from patients treated for stress-related exhaus-
tion. Both individual domains as well as a total score are
valid, given accommodation for local dependency. How-
ever, the transformation table simply requires a summed
score from the questionnaire, as it is the latent estimate
that has been adjusted for these effects. The instrument
has been shown to possess qualities, including reliability
sufficient for individual use, that make it suitable for
monitoring well-being during interventions for stress-
related exhaustion/clinical burnout.

Abbreviations
PGWBI: Psychological General Well-Being Index; EFA: Exploratory Factor
Analyses; CFA: Confirmatory Factor Analyses; RMSEA: Root Mean Square Error of
Approximation; DIF: Differential Item Functioning; IQR: Inter quartile range;
CFI: Comparative fit index; TLI: Tucker-Lewis index; PSI: Person separation index.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
ÅLN analyzed the data for this study and contributed to the writing of the
manuscript. AT analyzed the data for this study and contributed to the
writing of the manuscript. IJ gathered the data for this study and
contributed to the writing of the manuscript. GA Jr gathered the data for
this study and contributed to the writing of the manuscript. All authors read
and approved the final manuscript.

Author details
1The Sahlgrenska Academy, University of Gothenburg, Gothenburg, Sweden.
2Institute of Stress Medicine (ISM), Gothenburg, Sweden. 3Faculty of
Medicine and Health, The University of Leeds, Leeds, United Kingdom.
4Institute of Neuroscience and Physiology, Department of clinical
neuroscience and rehabilitation, The Sahlgrenska Academy, University of
Gothenburg, Per Dubbsgatan 14, plan 3, 413 45, Gothenburg, Sweden.

Received: 11 July 2012 Accepted: 27 December 2012
Published: 7 January 2013
References
1. Deiner E: Subjective well-Being. Psychol Bull 1984, 95(3):542–575.
2. Diener E: Subjective well-being. The science of happiness and a proposal

for a national index. Am Psychol 2000, 55(1):34–43.
3. Harrington R, Loffredo DA: Insight, rumination, and self-reflection as

predictors of well-being. J Psychol 2011, 145(1):39–57.
4. Johansson M, Adolfsson A, Berg M, Francis J, Hogström L, Janson PO,

Sogn J, Hellström AL: Gender perspective on quality of life, comparisons
between groups 4-5.5 years after unsuccessful or successful IVF
treatment. Acta Obstet Gynecol Scand 2010, 89(5):683–691.

5. Sullivan PW, Nelson JB, Mulani PM, Sleep D: Quality of life as a potential
predictor for morbidity and mortality in patients with metastatic
hormone-refractory prostate cancer. Qual Life Res 2006, 15(8):1297–1306.

6. Philips AC, et al: Self-reported health, self-reported fitness, and all-cause
mortality: prospective cohort study. Br J Health Psychol 2010,
15(Pt 2):337–346.

7. Sugiura G, Shinada K, Kawaguchi Y: Psychological well-being and
perceptions of stress amongst Japanese dental students. Eur J Dent Educ
2005, 9:17–25.

8. Grebner S, Semmer NK, Elfering A: Working conditions and three types of
well-being: a longitudinal study with self-report and rating data. J Occup
Health Psychol 2005, 10(1):31–43.

9. Dupuy HJ: The General Well-being Schedule. In Measuring health: a guide
to rating scales and questionnaire. 2nd edition. Edited by McDowell I,
Newell C. USA: Oxford University Press; 1977:206–213.

10. Dupuy HJ: The Psychological General Well-Being (PGWB) Index. In
Assessment of quality of life in clinical trials of cardiovascular therapies.
Edited by Wenger N. New York: Le Jacq; 1984:170–183.

11. Hunt SM, McKenna S: A British adaptation of the general Wellbeing
Index: a new tool for clinical research. Br J Med Econ 1992, 2:49–60.

12. Wiklund I, Karlberg J: Evaluation of Quality of life in Clinical trials.
Selecting quality of life measures. Control Clin Trials 1991, 12:204S–216S.

13. Namjoshi MA, Buesching DP: A review of the health-related quality of life
literature in bipolar disorder. Qual Life Res 2001, 10(2):105–115.

14. Talley NJ, Wiklund I: Patient reported outcomes in gastroesophageal
reflux disease: an overview of available measures. Qual Life Res 2005,
14(1):21–33.

15. Nilsson G, Ohrvik J, Lonnberg I, Hedberg P: Low Psychological General
Well-Being (PGWB) is associated with deteriorated 10-year survival in
men but not in women among the elderly. Arch Gerontol Geriatr 2011,
52(2):167–171.

16. Revicki DA, Leidy NK, Howland L: Evaluating the psychometric
characteristics of the Psychological General Well-Being Index with a new
response scale. Qual Life Res 1996, 5:419–425.

17. Grossi E, Groth N, Mosconi P, Cerutti R, Pace F, Compare A, Apolone G:
Development and validation of the short version of the Psychological
General Well-Being Index (PGWB-S). Health Qual Life Outcomes 2006, 4:88.

18. Leonardson GR, Daniels MC, Ness FK, Kemper E, Mihura JL, Koplin BA,
Foreyt JP: Validity and reliability of the general well-being schedule with
northern plains American Indians diagnosed with type 2 diabetes
mellitus. Psychol Rep 2003, 93(1):49–58.

19. Taylor JE, Poston WS, Haddock CK, Blackburn GL, Heber D, Heymsfield SB,
Foreyt JP: Psychometric characteristics of the General Well-Being Schedule
(GWB) with African-American women. Qual Life Res 2003, 12(1):31–39.

20. Gaston JE, Vogl L: Psychometric properties of the general well-being
index. Qual Life Res 2005, 14(1):71–75.

21. Glise K, Ahlborg G Jr, Jonsdottir IH: Course of mental symptoms in
patients with stress-related exhaustion: does sex or age make a
difference? BMC Psychiatry 2012, 12:12–18.

22. Jonsdottir IH, Hägg DA, Glise K, Ekman R: Monocyte chemotactic protein-1
(MCP-1) and growth factors called into question as markers of
prolonged psychosocial stress. PLoS One Nov 2009, 3:4.



Lundgren-Nilsson et al. Health and Quality of Life Outcomes 2013, 11:2 Page 9 of 9
http://www.hqlo.com/content/11/1/2
23. American Psychiatric Association: Diagnostic and statistical manual of mental
disorders. 4th edition. Washington DC: American Psychiatric Association; 1994.

24. Glise K, Hadzibajramovic E, Jonsdottir IH, Ahlborg G Jr: Self-reported
exhaustion: a possible indicator of reduced work ability and increased
risk of sickness absence among human service workers. Int Arch Occup
Environ Health 2010, 83(5):511–520.

25. Stenlund T, Birgander LS, Lindahl B, Nilsson L, Ahlgren C: Effects of Qigong
in patients with burnout: a randomized controlled trial. J Rehabil Med
2009, 41(9):761–767.

26. Melamed S, Kushnir T, Shirom A: Burnout and risk factors for
cardiovascular diseases. Behav Med 1992, 18:53–60.

27. Kushnir T, Melamed S: The Gulf War and its impact on burnout and
well-being of working civilians. Psychol Med 1992, 22:987–995.

28. Lundgren-Nilsson A, Jonsdottir IH, Pallant J, Ahlborg G Jr: Internal construct
validity of the Shirom-Melamed Burnout Questionnaire (SMBQ).
BMC Public Health 2012, 12:1.

29. Zigmond AS, Snaith RP: The Hospital Anxiety and Depression scale.
Acta Psychiatr Scand 1983, 67(6):361–370.

30. Rasch G: Probabilistic models for some intelligence and attainment tests.
Chicago: University of Chicago Press; 1960.

31. Luce RD, Tukey JW: Simultaneous conjoint measurement: A new type of
fundamental measurement. J Math Psychol 1964, 1:1–27.

32. Van Newby A, Conner GR, Bunderson CV: The Rasch model and additive
conjoint measurement. J Appl Meas 2009, 10:348–354.

33. Svensson E: Guidelines to statistical evaluation of data from rating scales
and questionnaires. J Rehabil Med 2001, 33:47–48.

34. Gustafsson JE: Testing and obtaining fit of data to the Rasch model.
Br J Math Stat Psychol 1980, 33:205–233.

35. Guttman LA: The basis for Scalogram analysis. In Studies in social
psychology in World War II, Measurement and Prediction, Volume 4. Edited by
Stouffer SA, Guttman LA, Suchman FA, Lazarsfeld PF, Star SA, Clausen JA.
Princeton: Princeton University Press; 1950:60–90.

36. Wang W, Wilson M: Exploring local item dependence using a
random-effects facet model. Appl Psych Meas 2005, 29:296–318.

37. Wright BD: Local dependency, correlations and principal components.
Rasch Meas Trans 1996, 10:509–511.

38. Wainer H, Kiely G: Item clusters and computer adaptive testing: A case
for testlets. J Educ Meas 1987, 24:185–202.

39. Reise SP, et al: Bifactor and Item Response Theory Analyses of Interviewer
Report Scales of Cognitive Impairment in Schizophrenia. Pschycol Assess
2011, 23(1):245–261.

40. Andrich D: Cronbach’s alpha in the presence of subscales. International
conference on outcome measurement. Maryland: Bethesda; 2010.

41. Thurstone LL: Attitudes can be measured. Am J Sociol 1928, 33:529–554.
42. Smith EV: Detecting and evaluation the impact of multidimensionality

using item fit statistics and principal component analysis of residuals.
J Appl Meas 2002, 3:205–231.

43. Nunally JC: Psychometric theory. New York: McGraw-Hill; 1978.
44. Fisher WP: Reliability statistics. Rasch Measure Trans 1992, 6:238.
45. Mallinson T: Rasch analysis of repeated measures. Rasch Meas Trans 2011,

251:1317.
46. Tennant A, Conaghan PG: The Rasch measurement model in

rheumatology: What is it and why use it? When should it be applied,
and what should one look for in a Rasch paper? Arthritis Rheum 2007,
57:1358–1362.

47. Muthen LK, Muthen BO: Mplus User's Guide. Sixthth edition. Los Angeles:
Muthen & Muthen; 2010.

48. Andrich D, Lyne A, Sheridan B, Luo G: RUMM 2030. Perth: RUMM
Laboratory; 2010.

49. SPSS Inc: SPSS 18.0 for Windows 2009. Chicago, IL, USA: 2009.
50. Cattell RB: Scientific use of factor analysis in behavioral and life sciences.

New York: Plenum Press; 1978.
51. Byrne B, Lam WT, Fielding R: Measuring Patterns of Change in Personality
Assessments: An Annotated Application of Latent Growth Curve
Modeling. J Pers Assess 2008, 90(6):536–546.

52. Herlitz J, Wiklund I, Sjöland H, Karlson BW, Karlsson T, Haglid M, Hartford M,
Caidahl K: Impact of age on improvement in health-related quality of life
5 years after coronary artery bypass grafting. Scand J Rehab Med 2000,
32:41–48.

53. Wiklund I, Bardhan KD, Müller-Lissner S, et al: Quality of life duriing acute
and intermittent treatment of gastroesophageal reflux disease with
omeprazole compared with rantidine. Results from a multi-center clinical
trial. Ital J Gastroenterol Hepatol 1998, 30:19–27.

54. Kersten P, Küçükdeveci AA, Tennant A: J Rehabil Med 2012, 7(7):609–610.

doi:10.1186/1477-7525-11-2
Cite this article as: Lundgren-Nilsson et al.: Construct validity of the
psychological general well being index (PGWBI) in a sample of patients
undergoing treatment for stress-related exhaustion: a rasch analysis.
Health and Quality of Life Outcomes 2013 11:2.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Purpose
	Methods
	Results
	Conclusion

	Introduction
	Methods
	Participants
	Inclusion and exclusion criteria
	Diagnostic and patients characteristics
	Measurements

	The rasch model

	Results
	Discussion
	Competing interests
	Authors’ contributions
	Author details
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


