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ABSTRACT

Background: Clinicians and researchers increasingly require short, efficient methods for
assessing distress, in both applied research and clinical settings. Available questionnaires
may be unsuitable due to language constraints or time burdens. The Visual Analogue Scale
for Stress Overload (VAS-SO) is brief and may lessen the risk for semantic misinterpretation.
Objectives: The validity of the VAS-SO to screen for stress overload was assessed in the
context of occupational health screening, in a South African sample of skilled workers.
Methods: Employees (N =428) participating in occupational health assessments completed
the VAS-SO and other mental health measures. Correlation, linear regression, and receiver
operating/operator characteristic curve analysis were conducted to determine criterion
validity and scale thresholds for clinical application.

Results: Negligible socio-demographic effects were observed. The VAS-SO appeared to
be as effective as the longer scales in identifying stress overload. Practically useful lower
and upper thresholds (> 4 and > 7) were identified to guide clinical decision-making. The
VAS-SO scores were associated with a history of recent experience of workplace trauma,
as well as with the severity of depression and anxiety symptoms.

Conclusion: The study provided evidence that the VAS-SO is a good alternative to longer
questionnaires to identify high stress overload and risk for common psychiatric disorders.
It further highlights the importance of locally developed thresholds to guide clinical

ohsa.2024.30.4.2 decision-making.

INTRODUCTION

Recent reports have revealed that workers in sub-Saharan Africa
are suffering from extremely high levels of stress, with 48% of the
workforce reporting excessive stress daily.” Worldwide, stress has
steadily increased over the past decade.? Psychological stress is
typically described from a transactional perspective,® where indi-
viduals evaluate both the demands they face (referred to as primary
appraisal) and the resources available to them (referred to as sec-
ondary appraisal). In the transactional definition, stress may occur
when individuals appraise the demands of their environments as
exceeding their personal resources - a state termed‘overload’. When
overload is experienced, wellbeing is negatively affected.? Stress is
generally understood as part of daily life. Stress overload refers to
a person’s perception that the demands of life are overwhelming
his or her available resources.*

Surveillance of psychological stress is not specifically addressed
in the Occupational Health and Safety Act (Act No. 85 of 1993, and
as amended) or its Regulations. However, given the deleterious
effect of stress overload on both general health and workplace
safety,* some form of basic screening within the occupational health
environment may be beneficial.

Several tools are available to measure stress, such as the older
14-item Perceived Stress Scale (PSS)° and the more modern 10-item
Stress Overload Scale-short form (S0S-5).6 Scores on the SOS-S indi-
cate respondents’ perceptions that the demands of their lives are
overwhelming their available resources.® Evidence of its validity in
the South African context exists, as well as its utility to predict the
presence of major depressive disorder (MDD) and general anxiety

Vol. 30, No. 4 2024

disorder (GAD).” The Patient Health Questionnaire (PHQ-9) and
the Generalized Anxiety Disorder Scale (GAD-7) are commonly
used to screen for depressive and generalised anxiety symp-
toms; for both, scores > 10 indicate cases of probable MDD or
GAD.%9|n spite of the widespread use of stress measurement
scales such as the PSS or SOS-S, they are often impractical for
routine clinical use in occupational medicine due to their length
or language requirements.’’'> A simpler and more feasible
alternative is the single-item Visual Analogue Scale for Stress
Overload (VAS-SO).

Visual analogue scales (VASs), first described by Hayes and
Patterson in 1921,"*'> were initially used to measure subjective
pain, but have since become more widely used for the measure-
ment of other subjective characteristics that cannot easily be
measured directly, such as mood, distress, or attitudes.

Typically, VASs comprise a continuous or dashed horizontal
line with a descriptive phrase, or anchor text, at each end. The
scale commonly ranges from 0 or 1 on the left (least extreme)
to 10 on the right (most extreme). Respondents specify their
level of agreement with a statement by indicating a position
along the line. Horizontal scales are the most common and are
generally more sensitive than vertical ones.’®

VASs are particularly useful when assessing single constructs
with multiple gradations, and evidence suggests that unipolar
VASs (‘not at all anxious’to ‘extremely anxious’) are more easily
understood than bipolar VASs (‘extremely calm’ to ‘extremely
anxious’).'” A VAS can be presented in several ways, including
a straight line with anchor texts at start and end, the inclusion
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of other elements such as additional anchors, incorporating
a numeric index (e.g. 1 through to 10), the use of colour to
represent graduations, or‘box-scales’ with equidistant markers.

Evidence supports VASs as having superior metrical characteristics
compared to discrete scales, allowing a broader range of statistical
analyses."”® When compared with other discrete linear scales such
as Likert or Borg scales, VASs have similar sensitivity and reproduc-
ibility, but often outperform these tools in specific scenairos.'®'?

VASs offer several advantages over other types of scales.?’ Their
analogue nature provides higher sensitivity to small changes, par-
ticularly when measuring variations within individuals.?! It is brief,
and the visual presentation lessens the risk of semantic misinter-
pretation due to literacy or language concerns. Additionally, data
from some VASs can be converted parametrically to an interval-scale,
enabling a greater range of statistical analyses. The VAS has some
limitations in that it may not be appropriate for very young and very
old respondents, and photocopying may distort the line, making
manual measurement difficult.?’?2 Despite these drawbacks, its
overall simplicity and effectiveness make it a compelling choice
in occupational health settings - it is easy to administer, quick to
complete, and readily understood by respondents. In response,
occupational physicians have, over the past two decades, increas-
ingly used a 10-point VAS to assess stress among workers.' 2324 This
tool enables rapid identification of individual or collective distress
within a workgroup, paving the way for timely interventions at both
the individual and organisational levels.'?

The VAS-SO is an application of a visual analogue scale to assess
specifically for stress overload. It comprises a 150-mm horizontal
line with anchors at 1 and 10, accompanied by descriptive phrases
and equidistant numerical guides (see Figure 1). Workers are asked
to “indicate how stressed and overwhelmed you have felt over the
past two months” The inclusion of dashes between the numerical
guides allows for scoring to one decimal through visual inspection,
enhancing precision.

The single-item VAS-SO to measure perceived stress has dem-
onstrated satisfactory stability and high inter-rater reliability, and
has been shown to be correlated strongly with results from the
PSS-14 (r=0.69; Lin's CCC = 0.66)."""122%26 pdditionally, studies have
found moderate to strong correlations between VAS-SO scores and
measures of depression and anxiety.!" These findings underscore
the tool’s validity as a measure of psychological distress in occu-
pational settings.

Linear regression and receiver operating/operator characteristic
(ROC) curve analysis have previously identified a VAS-SO score of
7 as the optimal cut-off to indicate 'high stress’ in occupational

environments.'? Other researchers advocate for a more nuanced
approach, using a ‘grey-zone’ model to account for variability,
whereby lower and upper cut-offs are established to balance sensi-
tivity and specificity.' Previous reports suggested that a score of 5
may delineate the‘at-risk’ threshold - interpreted as requiring closer
surveillance, and that a score of 8.2 or higher may delineate the
‘intervention’ threshold - interpreted as requiring urgent action.'

In this study, the validity of the VAS-SO to screen for stress over-
load was assessed in the context of occupational health screening,
in a South African sample of skilled workers with at least grade 12
education. The specific objectives were 1) to describe the VAS-SO
responses and possible socio-demographic associations in a group
of workers, 2) to compare VAS-SO and SOS-S responses, using crite-
rion validity analysis, and 3) to investigate the practical usefulness
of the VAS-SO for identifying cases of high stress overload and other
common mental disorders.

METHODS

This was a retrospective record review of data collected from
September to November 2022, from records maintained by an
occupational health practice in Cape Town, South Africa. The data
came from the occupational health assessments of 428 skilled
workers, and included age, sex, occupational field, home language,
and the occurrence (yes or no) of a traumatic experience at work in
the past two years. A description of the ‘traumatic event’ was not
provided. The workers were employed by companies that provide
technical support to the maritime, aviation, and associated security
industries, or were employed directly within those industries. The
majority of workers were based in the Western Cape. The workers
represented a wide range of vocational backgrounds, detailed in
Table 1. Workers also completed four psychometric measures, in
pen-and-paper format, namely the VAS-SO, the SOS-S, the Patient
Health Questionnaire (PHQ-9), and the Generalized Anxiety Disorder
Scale (GAD-7). The SOS-S was used as the reference standard for
stress overload, while the PHQ-9 was used to assess depressive
symptoms, and the GAD-7 to assess generalised anxiety.

Data analysis

Statistical analyses were conducted using Statistical Package for
Social Sciences (IBM SPSS for Windows, version 27). The VAS-SO
responses were described using score means, standard deviations,
and ranges. Pearson’s correlation was used to assess the association
of VAS-SO scores with age, while t-tests for independent samples
were used to compare VAS-SO scores across sex and language
categories.

you have felt over the past 2 months:

On the scale below, please indicate (by marking with a cross) how stressed and overwhelmed

10

1 2 3 4 5 6 7 8 9
No stress Normal life Overwhelmed
stresses

and unable to cope

Figure 1. Visual Analogue Scale for Stress Overload
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Table 1. Socio-demographic characteristics of the study participants

(N =428)

Characteristic n %

Sex
Female 114 26.6
Male 314 73.4

Language
English 920 21.0
Afrikaans 67 15.7
Setswana 62 14.5
isiXhosa 49 11.4
Sesotho 41 9.6
Sepedi 40 9.3
isiZulu 39 9.1
Tshivenda 17 4.0
Tsonga 10 23
siSwati 7 1.6
Ndebele 6 1.4

Vocational background
Technical/engineering 96 22.4
Maritime 59 13.7
Clerical/administrative 58 13.6
Security 28 6.6
Catering/hospitality 24 55
Other* 163 38.1

*Vocational groups comprising < 3% of the study sample were categorised as ‘other’,
e.g. surveyors, radar operators, data analysts.

Table 2. Scores from, and internal consistency measures of, the
different stress measurement scales

Score Internal consistency

Stress
Mean SD Range Cronbach’s McDonald’s
measurement
a w

scale
VAS-SO 3.31 1.69 1-10
SOS-S 3.24 1.44 1-10 0.926 0.929
PHQ-9 2.06 3.38 0-23 0.836 0.846
GAD-7 1.40 2.78 0-20 0.881 0.885

GAD-7: Generalized Anxiety Disorder Scale, PHQ-9: Patient Health Questionnaire-9,
SD: standard deviation, SOS-S: Stress Overload Scale-short form, VAS-SO: Visual Analogue
Scale for Stress Overload

Criterion validity: The same descriptive analyses were conducted for
the SOS-S responses, to allow for comparison of the data from the
two scales. Further analysis of the relationship between the two tools
was conducted using Pearson’s correlation, and Lin’s concordance
correlation. T-tests for independent samples were conducted, for
both measures, to explore score differences between workers with,
and without, histories of recent traumatic experience at work.
Practical utility: An optimal VAS-SO single cut-off score as well as
lower and upper grey-zone thresholds, for the purpose of identify-
ing high stress overload during occupational health screening, were
determined by replicating earlier studies that used a linear regres-
sion equation and ROC curve analysis.u'BThe equation of the linear
regression to determine the cut-off score for high stress overload
was: VAS-SO = 0.658 + 1.171 x South African SOS-S score reference of
4.4.7"2The correlation of VAS-SO scores with PHQ-9 and GAD-7 scores
was also calculated. Optimal cut-off VAS-SO scores to identify cases of
MDD and GAD were determined by means of an ROC curve analysis,
using probable cases as state variables, with results reported as area
under the curve (AuC) and sensitivity/specificity ratios.

The Health Research Ethics Committee of Stellenbosch University
approved the analysis of the psychometric data (clearance certificate
#N20/07/078).

RESULTS
The mean age of the participants was 34.2 years (+ 10.5, range 20-64),
and English as first language was spoken by 90 (21.0%), as shown
in Table 1. All workers had at least a Grade 12 education, as well as
vocational training qualifications (which were reportedly obtained
in English).

The means, standard deviations, and ranges of the VAS-SO, SOS-S,
PHQ-9, and GAD-7 scores are shown in Table 2. As may occur with
unipolar scales, the VAS-SO scores were not normally distributed, as
shown in Figure 2 (skewness = 1.351, SE = 0.118; kurtosis = 2.357,
SE = 0.235).

Both the VAS-SO and the SOS-S scores showed very weak but sta-
tistically significant correlations with age (Table 3). There was also a
negligible but statistically significant difference between the VAS-SO
scores of women and men (women scored < 0.5 points higher than
men, p < 0.001). There was no significant effect of sex on the SOS-S
scores (p = 0.096), and no significant language-related differences
were observed for either the VAS-SO or the SOS-S mean scores
(p =0.485 and p = 0.429, respectively).
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Figure 2. Distribution of Visual Analogue Scale for Stress Overload scores
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The VAS-SO scores were strongly correlated with the SOS-S, the
PHQ-9, and the GAD-7 scores (see Table 3). Lin’s concordance correla-
tion was 0.611. Scores from both the VAS-SO and the SOS-S differenti-
ated between workers with, and without, history of recent traumatic
experience at work (p < 0.001 for both). Workers with a recent history
of traumatic experiences scored 1.0 point higher on the SOS-S, and
3.5 points higher on the VAS-SO, which provides substantially stronger
differentiation than the SOS-S.

The linear regression equation yielded a VAS-SO cut-off score
> 6 for the identification of high stress overload. The same score to
identify high stress overload was observed in an ROC curve analysis.
This process to locate grey-zone lower and upper thresholds for clini-
cal use identified a score of > 4 as the lower threshold (‘at risk’), and
a score of > 7 as the upper threshold (‘urgent action’).

VAS-SO scores likewise identified cases of probable MDD
(AuC = 0.908, sensitivity = 84%, specificity = 94%) and probable GAD
(AuC=0.953, sensitivity = 78%, specificity = 92%) at an optimal cut-off
point of > 6 for both conditions.

DISCUSSION

This analysis was conducted to assess the validity of the VAS-SO in the
context of occupational health screening, in a South African sample
of skilled workers. The novelty of the study was the validation of
the VAS-SO against the more modern but lengthier and language-
dependant SOS-S instrument, and to investigate its utility in identify-
ing high stress overload by reporting South African cut-off values for
stress overload. The absence of significant differences in the mean
VAS-SO and SOS-S scores, as well as their strong correlation, provides
evidence of criterion validity (i.e. that both scales measure the same
construct). As such, the findings suggest that the simpler VAS-SO is
as good as other existing scales for measuring stress overload, similar
to previous findings from comparable measures like the PSS.'? The
VAS-SO outperformed the SOS-S in differentiating workers with recent
histories of traumatic experience at work from those without. The
large difference of 3.5 points could be clinically useful in this regard,
and alert practitioners to potential maladaptive post-trauma distress.
The absence of a significant language effect provided support for the
use of the VAS-SO in multilingual populations with similar education
as the current sample.

A colour-coded VAS-SO (Figure 3) may be of benefit for workers
with low literacy levels. The colours could support interpretation for
health personnel, although colour blindness in participants would
limit the usefulness of such a tool. As such, its potential benefits would
need to be rigorously tested before any widespread use in southern
Africa’s multicultural and multilingual populations.

The ability of VAS-SO scores to track the severity of depressive
and anxiety symptoms is similar to previous reports.’" Its accuracy in
identifying cases of probable MDD and GAD has application in clini-
cal practice. Specifically, a score > 6 was clinically useful to indicate
high stress overload and risks for MDD and GAD in this sample of
workers. This cut-off score for a South African worker population was
1.0 point lower than reported for European workers in a study pub-
lished by Lesage and Berjot (2011)."? The description of the ‘grey-zone’
is useful to indicate if workers should be more closely monitored (score
> 4 ="‘at risk’) or if there should be immediate intervention (score
> 7 ='urgent action’). It is noteworthy that both the lower and upper
thresholds were 1.0 point lower than those reported in an occupa-
tional medicine environment in France,'> emphasising the importance
of using locally developed thresholds for decision-making. It should
be cautioned that the VAS-SO is not a case-finding tool for MDD or
GAD."" While high chronic stress levels may constitute a major risk
factor for common mental disorders, the aetiology of mood and
anxiety disorders is located in complex intersections of biological,
environmental, social, and psychological factors, and their occurrence
cannot necessarily be attributed to specific experiences of stress.

The study sample was limited to skilled workers with some English
proficiency, which restricts generalisability to less educated or non-
English-speaking populations. Further, ‘recent experience of trauma
in the workplace’ was not defined and, although the occurrence of
trauma was reflected in higher mean scores, it is not clear whether
this would be practically useful to identify individuals at risk for
post-traumatic psychological distress — at least not until more clearly
assessed in future research.

Given the hypothesised advantage of the visual (versus verbal)
nature of the tool, future studies need to evaluate the VAS-SO in
more diverse groups and consider user feedback to refine its design.
A colour-coded version could enhance usability for workers with low
literacy, although this requires further testing in multilingual settings.

Table 3. Correlations between the stress measurement scales, age, and mental health measures

Age SOS-S PHQ-9 GAD-7
Stress measurement scale
r p value r p value r p value r p value
VAS-SO -0.165 < 0.001 0.604 < 0.001 0.634 < 0.001 0.666 < 0.001
SOS-S -0.102 0.035 0.587 < 0.001 0.602 < 0.001

GAD-7: Generalized Anxiety Disorder Scale, PHQ-9: Patient Health Questionnaire-9, SOS-S: Stress Overload Scale-short form, VAS-SO: Visual Analogue Scale for Stress Overload

On the scale below, please indicate (by marking with a cross) how stressed and overwhelmed

you have felt over the past 2 months:

Normal life
stresses

a

No stress

o

s e
Overwhelmed
and unable to cope

Figure 3. Colour-coded Visual Analogue Scale for Stress Overload

Occupational Health Southern Africa www.occhealth.co.za

Vol. 30, No. 4 2024


http://www.occhealth.co.za

183

ORIGINAL RESEARCH

PEER REVIEWED

CONCLUSION

The VAS-SO appears to be a good alternative to lengthier perceived
stress overload questionnaires. Good criterion validity and practical
utility, and negligible age, sex, and language effects, were observed.
It displays good accuracy in identifying high stress overload, and
can also identify possible risks for MDD and GAD. The grey-zone
approach is clinically useful in that it allows for both a lower thresh-
old, to support sensitivity (‘at risk’), and an upper threshold, to
support specificity (‘urgent intervention’), which could be visually
represented in colour for easy interpretation. In this regard, the study
also highlighted the importance of locally developed thresholds to
guide clinical decision-making.

KEY MESSAGES

1. The Visual Analogue Scale for Stress Overload (VAS-SO) is useful
to identify high stress overload and other mental health risks in
occupational settings.

N

. The VAS-SO is brief, visually intuitive, and minimises language
barriers, making it suitable for diverse, multilingual workplaces.

w

. South African workers reported lower VAS-SO thresholds than
European counterparts, emphasising the importance of locally
derived norms to support decision-making regarding monitoring
or intervention of workers' stress.
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