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Purpose The Stress-Energy Questionnaire (SEQ) is an instrument developed to measure two aspects of
mood at work. This study evaluates the discriminant validity of the SEQ when assessments are separated
into work and leisure time. Furthermore, the use of the scale categories was explored with respect to
gender.

Methods The data (n=2817, 84% women) came from a survey involving public health care employees
and insurance office workers in western Sweden. As the data consist of ordered categories, a non-
parametric statistical method for paired ordered categorical data was used.

Results A significant systematic disagreement meaning higher stress and energy levels at work
compared to leisure time was found for all items in both women and men. According to our study, one
can expect a higher level of stress and energy at work as compared to leisure time, but the high
individual variations indicated heterogeneous data. Differences were also found between how men and
women used the scale categories; for example, the endpoint categories not at all and very much were
more often used by women, while men use the central categories hardly, somewhat, and fairly more
frequently than women.

Conclusion This study showed that the two sets of items referring to work and leisure time,
respectively, discriminate the responses. Distinction between work and leisure time is recommended
when using this modified version of the SEQ. To use only work assessment would mean a loss of
information.

Key terms self-report instrument; discriminant validity; ordinal data



Introduction

Self-report instruments are used to assess different aspects of perceived health, work ability and
psychosocial working environment. One such instrument that has been used in many Scandinavian
studies is the Stress-energy questionnaire (SEQ), which is a mood adjective checklist that describes
perceived stress and energy levels (1-7). The SEQ was originally developed to measure two critical
aspects of mood at work (8, 9). In studies concerning job stress and health it is also important to
account for possible work-to-family and family-to-work conflicts which, in addition to job stressors,
relate to emotional exhaustion and mental health problems (10). The possibility of recovery from
temporary effects of stress exposure, both during and after working hours, is important to avoid
accumulation of strain (11). Therefore, in order to study the work-life balance and degree of recovery
from work-related stress among employees, complementary items regarding perceived mood off work
were added to the SEQ.

Self-report instruments are multi-dimensional and each variable is measured by one or more item
scales. The data consist of ordered categories irrespective of the type of coding system (12-14). The
validity of questionnaires is a prerequisite for their applicability. Validation is an ongoing process and
involves accumulating evidence to provide a scientific basis to support study specific purposes (15, 16).
Hence modified versions call for validation, which in this case concerns the discriminant validity of the
complementary items (17-19).

Discriminant validity refers to testing statistically whether two constructs differ. As defined in the
dictionary of statistics (20), discriminant (also referred as divergent) validity is “the extent to which a
measure of one construct is less strongly related to measures of other constructs than measures of the
same one.” Both convergent and discriminant evidence are basic for the construct validity. The
convergent pattern indicates how closely the new scale is related to other similar scales and the
discriminant pattern distinctness from other scales or constructs (19, 21, 22).

Svensson has developed a rank-invariant non-parametric method for paired ordinal data (19). This
method makes it possible to identify and measure systematic disagreement, when present, separately
from disagreement caused by individual variability. These statistical properties are important for a
comprehensive analysis of the sources of disagreement in studies of reliability, responsiveness and
change, but also in validity studies of paired data from scales with an equal number of categories. For
studies when scales with different numbers of categories are to be compared, the order consistence
measures are appropriate (23, 24) and for continuous variables limits of agreement can be computed

(25).

Different sources of disagreement have different impacts on the quality of scales. Questionnaires
designed to measure multiple constructs should demonstrate heterogeneous responses in a pattern
predicted by the construct. Regarding the discriminant validity in our study, the information about the
systematic disagreement between the work and leisure time assessments is needed in order to
investigate whether the parallel items provide additional information about the perceived mood. The
assessment scales should be sensitive to detect individual fluctuations in mood, so the estimation of the
possible individual variation is also necessary.

In this study, the application of the Svensson method for evaluating discriminant validity between the
items of work and leisure time SEQ assessments will be demonstrated. The specific questions to address
were: 1) to investigate whether a new complementary SEQ for mood during leisure time provides
additional information that is not already captured by the work assessment; 2) to examine whether there
are differences between men and women regarding the use of scale categories in assessments.



Methods

The self-rating instrument

The SEQ is an adjective checklist with two dimensions, stress and energy, each represented by six items.
The overall question to be answered by the checklist was: “How do you usually feel at the end of a normal
working day?” In a modified version used in this study, the time perspective was changed to concern
feelings “during the past week”.

Furthermore, we created a complementary questionnaire asking about feelings during the past week
“when you were not working” (concerns gainful employment). Each dimension consists of three
positively loaded items (stress: rested, relaxed, calm; energy: active, energetic, focused) and three
negatively loaded items (stress: tense, stressed, pressured; energy: dull, inefficient, passive). The response
alternatives were: not at all, hardly, somewhat, fairly, much, and very much. The interpretation of
response categories goes in opposite directions for positive and negative items. For positively loaded
items, very much implies the lowest stress level and the highest energy level (the most favourable
response), while not at all is the least favourable. The opposite is true for negatively loaded items.

Materials

The data were collected through a mailed questionnaire sent to a random sample of employees at a large
public health care organization (n=5300) and social insurance offices (n=700) in western Sweden in
2004. The total response rate was 62%. Only the 2817 individuals (439 men, 2378 women) with complete
data sets on all SEQ items were included. Due to the selection criteria, the participants were mainly
employed in the health care sector (86%). The three most common professions were nurse, assistant
nurse, and physician; mean age 48 years.

Statistical methods

Assessments on the SEQ are made on rating scales, meaning that the data consist of ordered categories
irrespective of the type of coding system (12-14). These codes do not represent numerical values but are
only convenient labelling devices for ordering responses from the lowest to the highest amount of the
characteristic being measured, and they do not have the mathematical properties needed for arithmetic
calculations. Therefore, we considered a rank-based, non-parametric method for evaluation of paired
ordinal data most suitable (26).

The response profiles in men and women were described by bar charts also showing the median, the 25"
(Q,), and the 75th (Q,) centiles of categories. Differences in proportion (percentage units, p.u.) in
response levels between women and men were estimated by the 95% confidence intervals (CI) (27).

The discriminative ability was evaluated by pairing the assessments of each item for work with the
corresponding item for leisure time. The frequency distributions of the pairs of data were described in
contingency tables, and the row and column frequencies were shown in the marginal distributions. The
percentage agreement (PA) of identical pairs was calculated. The observed disagreement was evaluated
by a statistical method that identifies and measures the group-related systematic disagreement
separately from the additional individual variability (19, 28-30). A non-zero measure of relative position
(RP) expresses a systematic shift in the use of scale categories between the two assessments, and
correspondingly a systematic change in how the assessments are concentrated on the scale is expressed
by the relative concentration (RC). Possible values of RP and RC range between -1 and 1; a zero value
indicates lack of systematic disagreement. The rank-transformable pattern of agreement (RTPA) was
constructed by pairing off the marginal distributions, and it describes the expected paired distribution
in case of systematic disagreement only. Deviation from the RTPA is very common in empirical data and
is a sign of additional individual disagreement, measured by the relative rank variance (RV), ranging
from o to 0.68, and a non-zero value indicates heterogeneous groups of data (19, 31). The 95% CI of RP,
RC, and RV were calculated using free software (32). The 95% CI of differences in RP between women
and men were also calculated (33).



Results

The use of the scale categories

The response profiles for women and men regarding stress assessments at work and during leisure time
are shown in Figure 1, also indicating the median and quartile levels. The corresponding profiles for
energy assessments are found in Figure 2.Women used the entire scale for all items. Men did not report
very much stressed or very much inefficient during leisure time, or not at all active and not at all passive
at work.

The endpoint categories not at all and very much were used more frequently by women. Significant
differences in proportion for not at all passive, inefficient, and dull at work were found between women
(55%, 36%, and 51%) and men (34%, 22%, and 36%, 95% CI 16 to 21, 10 to 18, and 10 to 21 p.u.),
respectively. A similar pattern was observed for the corresponding items regarding leisure time. The
category not at all pressured at work was selected by 1% of women and 6% men (95% CI 2 to7 p.u.).
Statistically significant differences in proportions were also found for very much/much stressed at work;
much stressed during leisure time; much and very much focused, energetic, and active at work.

On the other hand, a larger proportion of men than women selected the central categories hardly,
somewhat, and fairly. Significant differences were found for fairly pressured and fairly stressed at work
(95% CI 2 to 10 and 3 to 12 p.u., respectively); hardly passive, somewhat inefficient, and somewhat dull at
work (95% CI 6 to 16, 4 to 13, and 7 to 15 p.u., respectively); and somewhat focused/passive during leisure
time (95% CI 2 to 12 and 4 to 14 p.u., respectively).

Discriminant validity between work and leisure time assessments
Since the response profiles differed in women and men, the comparison between work and leisure time
was performed separately for the two groups.

Stress

Figures 3A and 4A show the paired distribution of stress assessments at work and leisure time for the
item pressured in women and men, respectively. The different marginal distributions between work and
leisure time indicated systematic disagreement in the assessments. For example, 525 women reported
not at all pressured during leisure time compared to 263 who feel not at all pressured at work. The RTPA
in Figure 3B describes the pattern of pure systematic disagreement that is expected provided a
homogeneous group of women. The corresponding RTPA for men is shown in Figure 4B. According to
these patterns, one can expect that the group will select the same level, or one level higher, when
evaluating work time as compared to leisure time.

The observed patterns in women and men (Figures 3A and 4A) differed from RTPAs, indicating
additional individual variations. Similar patterns were seen for all items. Tables 1 and 2 show that the PA
values ranged from 38% to 51%, the RC values were negligible, and the 95% CI of all RP and RV values
did not cover zero, indicating significant differences in the assessments for all stress items.

Table 1 here

The systematic disagreements found towards higher stress levels at work were lower in women than in
men, as indicated by the different RP values. The largest differences in RP between women and men
were found for items stressed and pressured (95% CI 0.02 to 0.13 and 0.01 to 0.12, respectively).

Energy
The paired frequency distribution for the item active at work and during leisure time in women and
men, shown in Figures 5A and 6A, revealed a systematic disagreement in position as well as different



concentrations on the scale categories. For the work assessment, the categories not at all and hardly
active were reported by 2% of the men and 1% of the women, and 52% and 57% respectively selected
much active. This high concentration on a single category was not seen for the leisure time assessment.

Individual variation was high in both groups as indicated by the non-zero RV values (Tables 1 and 2) and
the observed dispersion of pairs from the RTPA (Figures 5B and 6B). A similar pattern was observed for
all other energy items.

Table 2 here

The PA ranged between 38% and 50% in women, 34% and 44% in men (Tables 1 and 2). Systematic
differences in assessments were evident by the RP values for all items in both groups and indicated a
systematic shift towards higher energy categories at work compared to leisure time. Some of the items
also showed a systematic disagreement in concentration. Between women and men, a significant
difference in RP was found for the item dull (95% CI 0.02 to o.11).

Discussion

The SEQ was originally developed for mood assessments at work. The present study introduced a
complementary version of SEQ for leisure time and shows that the discriminant validity between these
two assessments is satisfactory. Gender aspects regarding the use of the scale categories were also
addressed.

The distinction between work and leisure time when using SEQ has previously been made in studies by
Aasa (34) and Dahlgren (35) assessing the mood several times per day during work and also during
work-free days. In the former study questions were asked concerning feelings during the last 10 minutes
at each assessment, while SEQ was transformed into a single item in the latter study. To our knowledge,
the present study is the first time the SEQ model is used to discriminate mood at work and leisure time
by asking about feelings during the last week in a single assessment. This application provides an easy to
use tool in situations where there is a need for measuring possible work-home and home-work conflicts,
recovery from work stress and work-life balance (10, 11, 36-38).

The use of the scale categories

In general, women seemed to be more stressed and have more energy than men, but some differences in
how the two groups assessed the scales were observed. The endpoint categories not at all and very much
were used more often by women than men. Interestingly, for stress assessment, these differences could
not be explained by the fact that women reported to be more stressed. Not at all was reported more
frequently by women, both for positively loaded items (indicating the highest stress level), and for
negatively loaded items, where not at all is the most favourable response category.

On the other hand, men reported categories hardly, somewhat, and fairly more often than women for
most of the positively and negatively loaded items. This could mean that men and women interpreted
the scale categories differently, and this difference in interpretation should be further investigated,
particularly when calculating the total stress and/or energy scores or when collapsing response
categories, which is commonly done in analyses of this kind of data; however, such an investigation is
beyond the scope of this article.

Discriminant validity

The RP was significant for all items and interpreted as evidence of good discriminant validity. The sign
of RP values for the groups of positively and negatively loaded items was the same within each group,
and different between the groups, confirming the previous work of Nilsson and Pousette (39, 40) where



good psychometric properties of the SEQ were concluded (in a comparison of classic and modern test
theory applied on the SEQ).

The values of RP indicated a systematic shift towards higher stress and higher energy categories at work
compared to leisure time. This is valuable information that would be lost if the distinction between
work and leisure time had not been made.

Although higher stress levels at work were observed for both women and men, the systematic
disagreement in women was lower as women’s RP values were lower than those of men for all stress
items. This, in combination with women also showing higher energy levels than men, may be an
indication that the healthy work-life balance and recovery from work-related stress in women and men
are different, since men seem to be able to lower their stress during leisure time more than women.

A possible explanation for the large concentration of responses in the categories indicating the highest
energy levels at work and resulting in significant RC could be that the majority of the respondents in
this cohort study were highly educated professional groups employed in the health care sector, which is
known to require high performance at work. Kjellberg and Wadman found a similar response pattern
when comparing journalists to blue-collar industrial workers (9). Another possible explanation could be
found in what the respondents feel is desirable to report - do we really admit to being very much passive
or not at all active at work? This type of response bias, social desirability, may be related to, for example,
socioeconomic position (41).

Generally, in agreement studies in, for example test-retest settings with the aim of evaluating treatment
effect, a homogenous group with low or negligible values of RV is preferred, otherwise the interpretation
of study results may be difficult. Obviously, mood is dependent on the contextual factors, and high
individual variation is expected. It is natural that some individuals are more stressed at work, and some
during leisure time; the same also applies for energy. The assessment scales should be sensitive to detect
individual fluctuations in mood. Thus high and significant values of RV for all items in this study were
interpreted as an indication of good discriminant validity and additionally, they emphasize the
importance of separating the two assessments to get a more complete picture of mood.

Methodological considerations

The appropriateness of statistical methods is an important aspect for any analysis. The misuse of
statistical methods in validation studies has been pointed out as one of the common problems in
medical research, for example, by Altman (42), and a correlation coefficient wrongly used as a measure
of agreement is one example. As pointed out by Agresti (43), agreement and association are distinct
factors of the joint distribution. Strong agreement requires strong association, but not the other way
around.

For paired ordinal data, the Cohen’s kappa is a frequently used measure of agreement. However kappa
treats classifications as nominal. For ordered categories, some disagreement may be considered as more
severe than others. Weighted kappa is an attempt to describe the closeness of agreement but has certain
limitations such as the dependence on the number of scale categories and on the marginal distributions,
recently discussed by Watson and Petrie (44) and previously in papers by Svensson (31, 45) and Agresti
(46), where it is also shown that various agreement patterns can have the same kappa value. Different
sources of disagreement have different impacts on the quality of scales (19, 47). Agresti concludes that
“it is helpful to construct models providing investigation of the agreement and disagreement structure
rather than to depend solely on a summary index”(43).

Therefore, the strength of this study is that we have used a statistical method developed by Svensson,
which is a rank-invariant non-parametric method without any assumptions about the labels of the
ordered categories. This method makes it possible to identify and measure systematic disagreement,



when present, separately from disagreement caused by individual variability. Moreover, the systematic
disagreement is separated into two parts, disagreement in position and in concentration on the scales.
Another strength is the large sample size, which offers a variation in terms of the age of participants and
other demographic factors that may be related to mood. The results may be representative for workers
in Sweden’s public sector, but generalizations to other cultural contexts or to the general Swedish
population may be speculative without further investigation.

Conclusion

Women reported higher stress and higher energy levels than men for both assessments. Women showed
a tendency towards more frequent use of the endpoint categories (not at all and very much), and men
reported more frequently the categories hardly, somewhat, and fairly.

The discriminant validity of the SEQ at work and during leisure time seems sufficient. The result of this
study shows that making a distinction between work and leisure time is recommended when using the
modified version of the SEQ asking for mood during the last week, since work and leisure time capture
different aspects of mood. Using only the work assessment would mean a loss of information.
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Table 1 Comparison between work and leisure time assessments of stress and
energy items in women (n=2378): the percentage agreement (PA), systematic
disagreement (relative position (RP) and relative concentration (RC)), and
individual disagreement (relative rank variance (RV) along with the 95%
confidence intervals (CI)).

PA
Stress
items
Tense 40%
Stressed 33%
Pressured 33%
Rested 35%
Relaxed 42%
Calm 51%
Energy items
Passive 50%
Inefficient 46%
Dull 41%
Focused 43%
Energetic 41%
Active 38%

Systematic disagreement

RP (95% CI)

0.18 (0.16;0.20)
0.27 (0.24;0.29)
0.27 (0.25;0.30)
-0.27 (-0.29;-0.24)
-0.18 (-0.21;-0.16)
-0.08 (-0.09;-
0.06)

-0.30 (-0.32;-0.28)
-0.19 (-0.21;-0.17)
-0.37 (-0.39;-0.35)
0.36 (0:34;039)
0.24 (0.22;0.26)
0.35 (0.33;0:38)

RC (95% CI)

-0.01 (-0.03;0.02)
-0.001 (-0.03;0.03)
-0.03 (-0.06;0.003)
0.0002 (-0.03;0.03)
-0.04 (-0.07;-0.02)

0.01 (-0.02;0.03)

0.10 (0.07;0.13)
0.06 (0.03;0.09)
0.10 (0.07;0.14)
0.06 (0.02;0.09)
0.06 (0.03;0.09)
0.12 (0.08;0.15)

Individual
disagreement
RV (95% CI)

0.14 (0.12;0.16)
0.20 (0.18;0.27)
0.25 (0.22;0.27)

0.19 (0.16;0.21)

0.16 (0.14;0.18)

0.13 (0.11;0.14)

0.14 (0.12;0.15)
0.19 (0.17;0.21)
0.17 (0.15;0.19)
0.13 (0.11;0.15)
0.23 (0.20;0.26)
0.25 (0.22;0.27)
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Table 2 Comparison between work and leisure time assessments of stress and
energy items in men (n=439): the percentage agreement (PA), systematic
disagreement (relative position (RP) and relative concentration (RC)), and
individual disagreement (relative rank variance (RV) along with the 95%
confidence intervals (CI)).

PA
Stress
items
Tense 42%
Stressed 33%
Pressured 37%
Rested 35%
Relaxed 42%
Calm 49%
Energy items
Passive 43%
Inefficient 44%
Dull 38%
Focused 43%
Energetic 37%
Active 34%

Systematic disagreement

RP (95% CI)

0.20 (0.15;0.25)
0.34 (0.29;0.39)
0.34 (0.29;0.39)
-0.30 (-0.35;-0.24)
-0.22 (-0.27;-0.17)
-0.10 (-0.14;-0.05)

-0.29 (-0.34;-0.24)
-0.15 (-0.21;-0.09)
-0.31 (-0.36;-0.26)

0.33 (0.27;0.38)
0.8 (0.13;0.24)
0.32 (0.26;0.38)

RC (95% CI)

0.01 (-0.06;0.08)
-0.07 (-0.14;0.003)
-0.02 (-0.10;0.06)
-0.05 (-0.12;0.02)
-0.01 (-0.09;0.05)
0.01 (-0.04;0.07)

0.07 (-0.01;0.14)
-0.02 (-0.08;0.04)
0.03 (-0.05;0.11)
0.02 (-0.06;0.09)
0.01 (-0.06;0.08)
0.09 (0.01;0.17)

Individual
disagreement
RV (95% CI)

0.15 (0.11;0.19)
0.19 (0.14;0.24)
0.22 (0.16;0.27)
0.19 (0.14;0.24)
0.13 (0.09;0.18)
0.09 (0.06;0.12)

0.19 (0.14;0.23)
0.24 (0.18;0.30)

0.19 (0.14;023)
0.23 (0.16;0.29)
0.23 (0.18;0.29)

0.30 (0-23;0.37)
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Figure 1

a

b

O not at all @ hardly O somew hat @ fairly O much @ very much

0% 25% 50% 5% 100%

O not at all @ hardly @ somew hat @ fairly 0 much m very much

0% 25% 50% 75% 100%

Fig. 1: The distribution of the scale categories regarding stress items in men (M, n=439) and women (W, n=2378). During the past
week, how did you usually feel when you were (a) at work (b) you were not working: tense (S1), stressed (S2), pressured (S3), rested

(S4), relaxed (S5) and calm (S6)?
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Figure 2

a b

O not at all M hardly @ somew hat @ fairly O much @ very much ot at all @ hardly @ somew hat @ fairly O much & very much

0% 25% 50% 75% 100% 0% 25% 50% 75% 100%

Fig. 2: The distribution of the scale categories regarding energy items at in men (M, n=439) and women (W, n=2378). During the
past week, how did you usually feel when you were (a) at work (b) you were not working: passive (E1), ineffective (E2), dull (E3),
focused (E4), energetic (Es5) and active (E6)?
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Figure 3

Pressured during leisure time (1)

A B C D E F  Total
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Pressured during leisure time (1)
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Total 525 757 577 366 141 42 2378

Fig. 3 a: The joint frequency distribution of stress assessments at work and during leisure time for the item pressured in women. b:
The rank-transformable pattern of agreement conditional on the marginal distribution of the item pressured in women. During
the past week, how pressured did you feel when: (1) you were not working? (2) at work? A = not at all, B = hardly, C = somewhat, D

= fairly, E = much, F = very much.
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Figure 4

Pressured during leisure time (1)

A B C D E F  Total

F |2 2 1 2 2 9

§ E |5 15 22 18 9 69

§ Dln 37 |25 35 4 1 u3

=

_g C |3 49 |l 37 1 2 1 13

g B |30 || 60 || 12 5 107

9]

g A |18 6 2 2 28
Total 79 169 99 71 17 4 439

Pressured during leisure time (1)
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Fig. 4 a: The joint frequency distribution of stress assessments at work and during leisure time for the item pressured in men. b:
The rank-transformable pattern of agreement conditional on the marginal distribution of the item pressured in men. During the
past week, how pressured did you feel when: (1) you were not working? (2) at work? A = not at all, B = hardly, C = somewhat, D =

fairly, E = much, F = very much.
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Figure 5

a
Active during leisure time (1)
A B C D E F Total
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~
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Fig. 5 a: The joint frequency distribution of energy assessments at work and during leisure time for the item active in women. b:
The rank-transformable pattern of agreement conditional on the marginal distribution of the item active in women. During the
past week, how active did you feel when: (1) you were not working? (2) at work? A = not at all, B = hardly, C = somewhat, D = fairly,

E = much, F = very much.
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Figure 6

a
Active during leisure time (1)
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Fig. 6 a: The joint frequency distribution of energy assessments at work and during leisure time for the item active in men. b: The
rank-transformable pattern of agreement conditional on the marginal distribution of the item active in men. During the past
week, how active did you feel when: (1) you were not working? (2) at work? A = not at all, B = hardly, C = somewhat, D = fairly, E =

much, F = very much.
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