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Introduction 
Headlines such as ‘South Africa second most stressed country in world’ (City Press, 2019) or 
‘Work stress cost SA R40 billion’ (Business Report, 2016) certainly have shock value and, whilst 
seemingly intended to attract readers’ curiosity, are also based on (some) truth. The issue of how 
stress is understood locally in South Africa (SA) has been brought into sharp focus during the 
recent coronavirus 2019 (COVID-19) pandemic, where individuals had to face challenges from 
finding adequate shelter and food to managing social isolation and anxiety about the future. 
Against this backdrop, psychologists are often asked questions such as ‘what is stress?’ or ‘how 
do psychologists measure stress?’ 

There are many models on stress in existence today, ranging from engineering to biology to 
psychology. Within the field of medical physiology, the term stress was first used by Hans Selye 
in 1936 to describe the non-specific response of the body to any demand for change. Within the 
field of psychology, stress is typically described from a transactional perspective (Lazarus & 
Folkman, 1984), where individuals evaluate both the events or demands they are facing (called 
primary appraisal) and the resources available to them (called secondary appraisal). In the 
transactional definition, stress may occur when individuals appraise the demands of their 
environments as exceeding their personal resources (overload). When overload is experienced, 
well-being is affected negatively (Lazarus & Folkman, 1984). Putting it differently, stress is the 
degree to which a person feels overwhelmed or unable to cope as a result of pressures that are 
perceived as unmanageable (Mental Health Foundation, 2018). 

There are many questionnaires and inventories purporting to measure stress, with some focussing 
on environmental demands and others on personal resources, but a few include a transactional 
approach that would emphasise overload as a result of a perception of excessive demands and/or 
depletion of resources. In response to this shortcoming of previous scales, Amirkhan (2012) 
developed the Stress Overload Scale (SOS). This scale has strong theoretical underpinnings and 
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captures overload through two underlying factors, namely, 
impinging demands (termed ‘event load [EL]’) and the 
depletion of resources (termed ‘personal vulnerability [PV]’) 
to handle those demands (Amirkhan, 2012, 2018). The 30-item 
SOS has been found to predict illness and cortisol responses, 
as well as sick days and workdays missed. It also distinguishes 
between stressed and non-stressed populations (Amirkhan, 
2012; Amirkhan, Urizar, & Clark, 2015). Amirkhan (2018) also 
developed the Stress Overload Scale–short form (SOS-S) for 
application in contexts where the long form may prove 
impractical. 

The original English version SOS and SOS-S have been 
extensively validated in different community and college 
samples in the United States of America (Amirkhan, 2012, 
2018; Amirkhan et al., 2015). As context influence both the 
kind of stressors and the availability of resources in a 
community, a Setswana version was developed and tested in 
a rural community sample in SA (Wilson, Wissing, & Schutte, 
2018). That study reported good psychometric support for 
the short form.

Rationale and aims
Although high levels of stress have been reported amongst 
working South Africans, the multilingual nature of SA society 
and potentially divergent understandings of stress and mental 
well-being pose challenges to the use of globally available 
measures to identify stress and predict possible negative 
consequences locally. The English version SOS has not been 
validated in SA, but if sound psychometric support could be 
found, it would then allow for the use of a single-language 
version with a larger part of the employed population.

This study set out to explore the English version SOS in a 
sample of employed South Africans with at least 9 years of 
schooling (to enable meaningful completion of the English 
language scale). It aimed to do so in two ways. Firstly, it 
aimed to replicate aspects of two previous projects, namely, 
the validation of the original English version used in 
American validation studies with community- and college-
based samples (Amirkhan, 2012, 2018) and the Setswana 
version used in a South African rural community setting 
(Wilson et al., 2018). This was performed in order to report 
on basic psychometric properties. Secondly, it aimed to 
investigate criterion validity by exploring associations across 
a range of mental health and well-being measures. This was 
carried out in order to report on practical value of the scale 
(for possible use in research or clinical practice). Analysis was 
performed on both the long and short versions of the SOS.

This study aimed to contribute to the validation of the English 
version of the SOS (and SOS-S) for use in SA workplace 
populations. If a single language version can be used on a 
larger segment of the population, it may enable the 
identification of stress overload that in turn may pose a risk 
to poor mental health and emotional distress. Where this can 
be identified, it could facilitate the allocation of resources to 
support mental health and well-being in the workplace.

Methods
Participants
Participants were recruited through workplace occupational 
health programmes and invited to complete the SOS when 
they were completing their regular health surveillance 
questionnaires. Potential participants were briefed that 
completion of the forms would be interpreted as implied 
consent and that the results would not form part of their 
occupational health screening outcome. Participants were 
given time at work to complete the SOS and other measures, 
in group settings, whilst sitting at individual work stations. 
All participants had a minimum of 9 years of formal 
schooling. This was to ensure a level of English proficiency 
sufficient to complete the indicated range of standard mental 
health measures. Participants also completed a range of other 
measures of mental health and well-being, but because of 
practical considerations (e.g. different protocols used at 
different sites), not all participants were involved in all 
aspects of measurement. The numbers of completed measures 
are shown in Table 1. Furthermore, participants also 
underwent a semi-structured interview with a clinical 
psychologist, who was blind to the questionnaire outcome 
and who allocated a binary category of the presence of ‘any 
mental health disorder’ at the completion of each interview. 
For participants who presented with signs or symptoms of 
poor mental health, referrals were arranged to an appropriate 
mental health service provider (e.g. psychologist or medical 
practitioner, depending on the need at the time).

Measures
Stress overload scale
The SOS comprises 30 items and is designed to measure ‘stress 
overload’ (Amirkhan, 2012). A 5-point Likert scale (1 = not at 
all and 5 = a lot) is used to indicate subjective feelings and 
thoughts experienced during the previous week. There are 
two factors underlying overload, namely, PV and EL, which 
are measured by two distinct but correlated subscales (12 
items each); there are also six filler items included to discourage 
negative response sets, which are not scored (Amirkhan, 
2012). The scales can be summed to obtain a continuous total 
score, with higher scores indicating higher levels of stress 
overload. Alternatively, the subscales can be split at their 
means to form a four-category diagnostic matrix; those scoring 
in the high EL–high PV category have been shown to be at the 
greatest risk for subsequent pathology (Amirkhan, 2012). 
Only the continuous scoring was used in the current study.

The SOS is unique in the sense that it was empirically 
constructed through a sequenced series of factor analytic and 
psychometric studies, using community samples matched to 
US census demographic proportions (Amirkhan, 2012). This 
provides three advantages. Firstly, it is psychometrically 
strong, especially in terms of validity; secondly, it is 
appropriate to community research because of its brevity and 
fit to a broad demographic spectrum and thirdly, it is unique 
in its ability to cross-section individuals into risk categories 
(Amirkhan, 2012).
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The SOS has excellent internal consistency (with Cronbach’s 
α > 0.94 for both subscales and full scale) and good test-retest 
reliability (with coefficients averaging 0.75 over 1 week; 
Amirkhan, 2012). Construct validity has been demonstrated 
through significant correlations with other measures of stress 
and illness (Amirkhan, 2012; Amirkhan et al., 2015). Criterion 
validity has been shown in the SOS ability to predict illness 
following a stressful event. Furthermore, SOS scores have 
been found to significantly correlate with illness, sick days 
and workdays missed (Amirkhan, 2012; Amirkhan et al., 
2015). Psychometric support for the Setswana version of the 
SOS was less convincing, with an inconclusive confirmatory 
factor analysis (CFA) reported. Exploratory factor analysis 
(EFA) identified four factors, which were not theoretically 
interpretable (Wilson et al., 2018).

This study used the English version SOS, in its standard 
administration, with two small modifications. Extensive 
piloting showed that two 1-word items proved somewhat 
difficult (14 out of 316 cases), namely, items 3 and 4. Both 
were modified by including a rider in parentheses after the 

word. For item 3, ‘like you’re not up to the task’ was added in 
parentheses and for item 4, ‘like you need to do too many 
things’ was added in parentheses.

The 10-item SOS-S (Amirkhan, 2018) preserved many of the 
features of the full measure, including the two-subscale 
structure that permits both continuous and categorical 
scoring. It also maintains the full measure’s excellent internal 
consistency (α > 0.94) and good test-retest reliability (r = 0.75; 
Amirkhan, 2018). Construct validity was demonstrated by 
significant convergence with the similar length Perceived 
Stress Scale (PSS-10). Criterion validity was shown in its 
associations with both concurrent and future signs of illness,  
both symptomatic and behavioural (Amirkhan, 2018). 
Because filler items are missing in the SOS-S, it is more 
vulnerable to response biases; however, even with social 
desirability and negative affectivity influences controlled, it 
maintained significant associations with signs of illness 
(Amirkhan, 2018). Positive psychometric support for the 
Setswana version of the SOS-S was demonstrated previously: 
a CFA reported good model fit and evidence of concurrent 

TABLE 1: Descriptive and correlational statistics for the sample.
Variable Descriptive statistics Correlational statistics

N M SD Range α SOS full scale SOS short form

Total score EL PV Total score EL-S PV-S

Age 2136 34 8.4 20–60 - -0.112* -0.097* -0.118* -0.105* -0.076* -0.125*
- - - - - [-0.154, -0.070] [-0.139, -0.055] [-0.160, -0.076] [-0.147, -0.063] [-0.118, -0.034] [-0.167, -0.083]

Women 683 33.3 7.7 20–60 - - - - - - -

Men 1453 34.3 8.7 20–60 - - - - - - -

PHQ-9 2031 1.91 3.3 0–25 - 0.664** 0.581** 0.688** 0.643** 0.557** 0.658**
- - - - - [0.639, 0.688] [0.551, 0.609] [0.664, 0.710] [0.617, 0.668] [0.526, 0.586] [0.633, 0.682]

GAD-7 1642 1.53 2.9 0–21 - 0.678** 0.599** 0.694** 0.655** 0.568** 0.665**
- - - - - [0.651, 0.703] [0.567, 0.629] [0.668, 0.718] [0.626, 0.682] [0.534, 0.600] [0.637, 0.691]

PC-PTSD-5 2031 0.17 0.6 0–7 - 0.359** 0.300** 0.389** 0.344** 0.279** 0.373**
- - - - - [0.321, 0.396] [0.260, 0.339] [0.351, 0.425] [0.305, 0.382] [0.238, 0.319] [0.335, 0.410]

CAGE 2031 0.24 0.7 0–4 - 0.247** 0.209** 0.265** 0.236** 0.186** 0.263**
- - - - - [0.206, 0.287] [0.167, 0.250] [0.224, 0.305] [0.195, 0.277] [0.144, 0.228] [0.222, 0.303]

STPI-Anxiety 245 14.42 3.9 10–33 - 0.678** 0.563** 0.726** 0.670** 0.541** 0.710**
- - - - - [0.604, 0.740] [0.471, 0.643] [0.661, 0.780] [0.595, 0.734] [0.446, 0.624] [0.642, 0.767]

STPI-Curiosity 245 33.11 4.5 13–40 - -0.437** -0.367** -0.463** -0.420** -0.344** -0.440**
- - - - - [-0.533, -0.330] [-0.471, -0.253] [-0.556, -0.358] [-0.518, -0.311] [-0.450, -0.229] [-0.536, -0.333]

STPI-Anger 245 15.34 4.1 10–29 - 0.563** 0.528** 0.533** 0.559** 0.540** 0.482**
- - - - - [0.471, 0.643] [0.431, 0.613] [0.437, 0.617] [0.466, 0.640] [0.445, 0.623] [0.380, 0.573]

STPI-
Depression

245 13.96 3.9 10–33 - 0.657** 0.538** 0.713** 0.647** 0.524** 0.685**

- - - - - [0.579, 0.723] [0.443, 0.621] [0.645, 0.770] [0.568, 0.714] [0.427, 0.609] [0.612, 0.746]

DRS-15 181 36.01 5.0 18–45 - -0.311** -0.273** -0.316** -0.312** -0.278** -0.296**
- - - - - [-0.437, -0.173] [-0.403, -0.132] [-0.442, -0.178] [-0.438, -0.174] [-0.407, -0.138] [-0.424, -0.157]

SOS total 2136 41.65 14.7 24–118 0.946 - - - - - -

EL 2136 22.97 8.3 12–60 0.903 - - 0.806** - 0.943** -

- - - - - - - [0.791, 0.820] - [0.938, 0.948] -

PV 2136 18.68 7.2 12–58 0.916 - 0.806** - - - 0.955**
- - - - - - [0.791, 0.820] - - - [0.951, 0.959]

SOS-S total 2136 16.47 6.4 10–50 0.901 - - - - - -

EL-S 2136 8.89 3.7 5–25 0.831 - 0.943** - - - 0.761**
- - - - - - [0.938, 0.948] - - - [0.743, 0.778]

PV-S 2136 7.58 3.2 5–25 0.843 - - 0.955** - 0.761** -

- - - - - - - [0.951, 0.959] - [0.743, 0.778] -

M, mean; SD, standard deviation; SOS, Stress Overload Scale; EL, event load; PV, personal vulnerability; [ ], 95% confidence interval; PHQ-9, Patient Health Questionnaire; GAD-7, generalised anxiety disorder; 
PC-PTSD-5, primary care post-traumatic stress disorder screen; STPI, State Trait Personality Disorder; DRS-15, Dispositional Resilience Scale; EL-S, event load-short form; PV-S, personal vulnerability-short form.
*, p < 0.05; **, p < 0.001.

http://www.ajopa.org


Page 4 of 8 Original Research

http://www.ajopa.org Open Access

validity was found through significant correlations with the 
PHQ-9 (Wilson et al., 2018).

Markers of mental health and mental well-being
Mood, anxiety and alcohol abuse disorders are the most 
common mental health conditions in SA (Herman et al., 2009) 
and four measures were included to examine correlations 
between the SOS and these clinical constructs. To examine 
correlations with non-clinical measures, some participants 
also completed two dispositional measures that are often 
related to general mental well-being. 

The Patient Health Questionnaire for depression (PHQ-9) 
is a well-established 9-item screening, diagnostic and 
monitoring tool measuring the severity of depression 
(Gilbody, Richards, & Barkham, 2007; Kroenke, Spitzer, & 
Williams, 2001) and previous use in SA reported Cronbach’s 
α > 0.70 (Bhana, Rathod, Selohilwe, Kathree, & Petersen, 
2015; Wilson et al., 2018). Strong correlations were 
previously found for the SOS-S and PHQ-9 in a Setswana 
sample (EL: r = 0.42, PV: r = –0.47, p < 0.001 for both; 
Wilson et al., 2018) and with the related Center for 
Epidemiological Studies-Depression (CES-D) in a US 
sample (full scale: r = 0.53, EL: r = 0.46, PV: r = 0.52, 
p < 0.0001 for all; Amirkhan, 2012).

The Generalized Anxiety Disorder questionnaire (GAD-7) is a 
well-established 7-item screening, diagnostic and monitoring 
tool measuring the severity of generalise anxiety (Löwe et al., 
2008; Spitzer, Kroenke, Williams, & Lowe, 2006). It also has 
utility for detecting panic and social anxiety disorder 
(Kroenke, Spitzer, Williams, Monahan, & Löwe, 2007). 
Cronbach’s α > 0.90 has been reported (Spitzer et al., 2006). 
No correlations between the SOS and markers of generalised 
anxiety have been reported previously.

The primary care post-traumatic stress disorder (PTSD) 
screen for Diagnostic and Statistical Manual of Mental 
Disorders, Fifth Edition (DSM-5) (PC-PTSD-5) was developed 
as a brief 5-item screen for PTSD in PC settings, with 
Cronbach’s α > 0.90 and high diagnostic accuracy (Bovin 
et  al., 2021; Prins et al., 2016). This measure was included 
against the background of SA’s high reported prevalence of 
post-traumatic stress (Williams et al., 2007). No correlations 
between the SOS and markers of post-traumatic stress have 
been reported previously.

The 4-item CAGE questionnaire (Ewing, 1984) has been 
developed for use in identifying problematic alcohol use, 
with high sensitivity and specificity reported (Dhalla & 
Kopec, 2007; O’Brien, 2008; Williams, 2014). It has been used 
extensively across the world and also in SA (Labadarios, 
2018; Van Wijk, Cronje, & Meintjes, 2020). No correlations 
between the SOS and markers of problematic alcohol use 
have been reported previously.

The State Trait Personality Inventory, trait version (STPI-T; 
Spielberger, 1996) is a 40-item measure of emotional 

disposition (including dispositional anxiety, curiosity, 
anger  and depression) in adults (Spielberger & Reheiser, 
2009). Acceptable psychometric properties were reported for 
SA samples (Du Plessis, 2014; Van Wijk, 2017). These 
dispositional traits have been strongly correlated with 
measures of both work and non-work stress (Hogan, Carlson, 
& Dua, 2002) and strong correlations with the PSS-10 (r = 0.7) 
have been reported (Silver, 2013). Furthermore, significant 
correlations have been reported for STPI-T anxiety 
and  primary appraisal tasks (r = 0.30, p < 0.001) but not 
secondary appraisal tasks (r = 0.15, p = 0.064; Abdullatif, 
2006). In contrast to the PHQ-9 and GAD-7, the STPI-T is not 
a clinical (i.e. diagnostic) scale, but rather reflects personal 
disposition, manifested in general mental well-being 
(Spielberger, 1996).

The 15-item Dispositional Resilience Scale (DRS-15; Bartone, 
2007) measures hardiness, which has been described as a 
psychological orientation associated with people who 
remain healthy and continue to perform well in a range of 
stressful conditions (Kobasa, Maddi, & Kahn, 1982). 
Hardiness appears to protect against the ill effects of stress 
on health and performance amongst a wide variety of 
occupations and contexts (Bartone, 1989; Maddi & Hess, 
1992; Maddi & Kobasa, 1984; Topf, 1989). Whilst hardiness 
and its sub-components could theoretically affect both 
primary and secondary appraisal, and thus the interpretation 
of stress, its influence may be most visible on PV (related to 
secondary appraisal). In this regard, significant correlations 
with the DRS-45 (a longer version of the same measure) 
were reported with the full-score SOS (r = –0.31, 
p < 0.001), PV (r = –0.40, p < 0.001) and EL (r = –0.17, p < 0.01) 
(Amirkhan, 2012). 

Sociodemographic information
Initial validation studies of the SOS and SOS-S observed 
only small associations (seldom reaching significance) for 
age and gender (Amirkhan, 2012, 2018). Age and gender 
information was available for the current sample and 
was  included in the analysis. Home language was 
retrospectively coded into two categories, namely, English 
first language and non-English first language, for further 
analysis. Occupational domains are reported for sample 
description only.

Diagnostic marker for any mental health disorder
After each interview, the consulting psychologist allocated a 
binary category to each participant, indicating the presence 
of ‘any mental health disorder’. This was based on a semi-
structured interview and allocated at the discretion of each 
individual clinical psychologist. 

Data analysis
Mean, standard deviation (SD) and range (for the full scale 
and  its factors, as well as the short form and its factors) were 
calculated and are reported in Table 1. Sociodemographic 
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effects were examined through Pearson’s correlation 
coefficients (for age) and t-tests for independent samples 
(gender and language). Cronbach’s alpha coefficient was 
calculated to describe internal consistency (for full and short 
forms and factors). Factor analysis was conducted using an 
EFA, given that the previous SA study did not find meaningful 
outcomes from a CFA (Wilson et al., 2018). This was 
performed for both the full scale (24 items) and short form (10 
items). 

Validity indices were examined through correlations with 
scores on the four measures of mental health and two 
measures of mental well-being. Possible predictive 
associations with mental health diagnoses were calculated 
using receiver operating characteristics (ROC) curve analysis, 
with the binary interview outcome as state variable. 

All analyses were performed by using the Statistical Package 
for the Social Science (IBM SPSS for Windows. Version 24).

Ethical considerations
The study has been approved by the Health Research Ethics 
Committee of Stellenbosch University (reference number: 
N20-07-078).

Results
Sample characteristics
The sample consisted of 2136 employed South Africans, with 
a mean age of 34.0 years (± 8.4); of whom 19.8% reported 
English as their first language. Participants came from all SA 
language groups and a wide range of occupational domains. 
Further breakdown of the sample composition can be found 
in Tables 1 and 2. All participants had a minimum 9 years of 
schooling and were considered skilled workers. 

Sociodemographic effects
Age correlations with SOS scores, whilst significant, were 
very small (see Table 1) and might not have had much 
practical impact in the current sample with a limited age 
range (20–60 years). In the case of both gender and language 
variables, there were no significant differences between the 
mean scores of women and men, or of English first language 
and non-English first language speakers, on any the SOS full-
scale or short form totals and subscale totals (see Table 3). 
Given the lack of significant differences between gender and 
language groups, and the very small mean differences 
between them, the combined full sample was used for the 
remainder of the analyses.

Scale characteristics
High internal reliability was found for the full scale 
(Cronbach’s α = 0.946) and short form (Cronbach’s α = 0.901). 
In neither case did any item deletion improve α. The subscales 
EL and PV (using the original item allocation) were strongly 
correlated (r = 0.806, p < 0.001). The full scale and short form 

of the SOS correlated strongly (r = 0.969, p < 0.001) and the 
full-scale and short-form subscales were also strongly 
correlated (see Table 1). 

The results of the EFA for the full scale showed a Kaiser-
Meyer-Olkin (KMO) index of 0.972 and the result of the 
Bartlett Sphericity test was significant (p < 0.001). Using 
principal component analysis, two factors with 
Eigenvalues > 1 could be extracted, explaining 53.1% of 
variance. There were substantial cross-loading (< 0.40) on 
eight items, mainly items of the EL subscale loading onto 
the PV subscale (see Table 4). The two factors were 
strongly correlated (r = 0.629 and p < 0.001). As the item 
loading did not follow the clear differentiation of EL and 
PV in the original studies, it did raise the issue of 
language influences and a separate EFA was conducted 
for the English first language and non-English first 
language groups. The analyses resulted in similar 
matrices, for both groups, as presented in Table 4 for the 
combined group. 

The results of the EFA for the short form showed a KMO 
index of 0.921 and significant Bartlett Sphericity test 
(p < 0.001). Principal component analysis identified a 
single factor (Eigenvalue = 4.82) that explained 54.0% of 
variance. 

TABLE 3: Results of independent t-tests for gender and language.
Sociodemographics Variable t p M diff

Gender SOS -1.300 0.194 0.88

EL -1.267 0.205 0.48

PV -1.195 0.232 0.40

SOS-S -1.436 0.151 0.42

EL-S -1.538 0.124 0.26

PV-S -1.121 0.263 0.16

Language SOS -0.746 0.456 0.59

EL -0.140 0.889 0.07

PV -1.406 0.160 0.53

SOS-S -0.694 0.488 0.24

EL-S 0.717 0.474 0.15
PV-S -2.326 0.060 0.38

M diff, mean difference; SOS, Stress Overload Scale; EL, Event load; PV, Personal Vulnerability; 
EL-S, event load-short form; PV-S, personal vulnerability-short form; SOS-S, Stress Overload 
Scale-Short form. 

TABLE 2: Home language and occupation field distribution of sample.
Home language % Occupational field† %

English 19.8 Administrative/clerical 12.5
Setswana 10.3 Firefighters 2.0
Sesotho 9.6 Hospitality/catering 4.1
Sepedi 7.8 Navy personnel 14.8
IsiXhosa 11.4 Professional musicians 2.0
IsiZulu 12.6 Professional engineers 4.1
Tshivenda 3.4 Qualified technicians 

(mechanical/electrical)
16.2

Tsonga 1.8 Technical assistants 
(not formally qualified)

6.8

Afrikaans 19.0 Radar operators 5.8
Ndebele 2.0 Security services 13.3
SiSwati 2.0 Other/unknown 18.4
Other/unknown 0.4 - -

†, Occupational fields comprising less than < 2% of the sample were collapsed into the 
other/unknown category.
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Validity indices
Descriptive statistics of mental health and well-being 
scales can be found in Table 1, as well as their correlations 
with the SOS full and short forms and subscales. All 
correlations between SOS scores and measures of mental 
health and well-being were significant at p < 0.001. Strong 
correlations were observed for the clinical scales PHQ-9 
and GAD-7, with correlations with PV stronger than with 
EL in both cases. Correlations with PC-PTSD-5 were 
moderate and lower for the CAGE measure. Strong 
correlations were also observed with the STPI-T subscales 
for dispositional anxiety and depression and in each case, 
PV displayed stronger correlations than EL. Strong correlation 
with dispositional anger and moderate correlation with 
dispositional curiosity and hardiness (DRS-15) were also 
found. 

The SOS demonstrated positive predictive validity for ‘any 
mental health disorder’. The ROC analysis showed highly 
significant areas under the curve (full scale = 0.916 [95% CI: 
0.896–0.938]; short form = 0.898 [95 % CI: 0.872–0.925]). 
Optimal sensitivity and specificity appear to be around > 51 
(86% sensitivity and 83% specificity) for the full scale and 
around >  20 (86% sensitivity and 81% specificity) for the 
short form (see Table 5).

Discussion
This study used data from a large sample of employed adult 
South Africans to replicate aspects of previous validation 
studies and extend previous exploration of associations with 
mental health constructs.

The sociodemographic variables of age and gender appeared 
to have very little practical effect on SOS scores in this sample. 
More importantly, first language in this group of relatively 
educated workers did not meaningfully influence scores on 
the SOS or SOS-S. It appears that the English version scale may 
be used across different language groups in SA, providing 
participants have at least a grade nine level education.

Regarding scale characteristics, high internal consistency 
was observed, mirroring the original validation studies 
(Amirkhan, 2012; Amirkhan et al., 2015). The strong 
correlation between the EL and PV subscales was higher than 
previously reported (Amirkhan, 2012), suggesting some 
overlap of the underlying constructs. Furthermore, whilst the 
two factors identified during the EFA generally adhered to 
the original subscales (with a few exceptions), the substantial 
cross-loading and high inter-factor correlation questioned 
the extent to which the factors could be viewed as distinct 
constructs. As with previous SA research using the Setswana 
version (Wilson et al., 2018), the factor structure poses a 
challenge to the uncritical acceptance of the SOS’s structural 
validity. 

The SOS demonstrated positive predictive validity and 
scores could predict the risk for mental health disorders with 
reasonable probability. Current sensitivity and specificity 
appear adequate for research use. Furthermore, the strong 
correlations between the full scale and short form suggest 
that the short form can be used confidently where there are 
concerns regarding time or respondent fatigue. 

Positive criterion validity was demonstrated through 
significant correlations with all the measures of (clinical) 
mental health and (dispositional) well-being. Strong 
correlation with the PHQ-9 and GAD-7 supported earlier 
studies using comparable clinical measures (Amirkhan, 2012; 
Wilson et al., 2018). Similarly, strong correlation with the 
STPI-T closely followed earlier studies using comparable 
measures (Silver, 2013). One observation was of particular 
interest, namely, that clinical and dispositional indicators 
were more strongly associated with PV than EL. However, it 
could be argued that whilst the pattern of effect sizes (i.e. 
higher for PV than for EL) was consistent, the actual effect 
size difference may not have been that meaningful, given the 
high confidence intervals for significance reported. 
Furthermore, the problematic factor analyses cautions 
against confident interpretation of subscale scores. 

TABLE 5: Sensitivity and specificity data for the stress overload scale and any 
mental health disorder.
Stress overload scale Stress overload scale – Short form

Score Sensitivity Specificity Score Sensitivity Specificity

48 0.904 0.772 18 0.916 0.733
49 0.892 0.793 19 0.892 0.768
50 0.874 0.812 20 0.862 0.812
51 0.862 0.831 21 0.814 0.853
52 0.832 0.845 22 0.743 0.882
53 0.820 0.859 23 0.677 0.903
54 0.790 0.872 24 0.629 0.924

TABLE 4: Principal component analysis with varimax rotation.
Variable Factor 1 (EL) Factor 2 (PV)

Item 2 0.505† 0.430
Item 3 0.374 0.530†
Item 4 0.682† 0.232
Item 5 0.085 0.488†
Item 7 0.320 0.586†
Item 8 0.611† 0.409
Item 9 0.401 0.658†
Item 10 0.718† 0.237
Item 12 0.659† 0.281
Item 13 0.405 0.666†
Item 14 0.570† 0.483
Item 15 0.335 0.720†
Item 17 0.273 0.732†
Item 18 0.566† 0.255
Item 19 0.193 0.776†
Item 20 0.486 0.591†
Item 22 0.633† 0.067
Item 23 0.419 0.554†
Item 24 0.384 0.631†
Item 25 0.330 0.627†
Item 27 0.268 0.747†
Item 28 0.440 0.662†
Item 29 0.123 0.787†
Item 30 0.727† 0.304
Eigen value 1.50 11.26

PV, Personal Vulnerability; EL, Event load.
†, highest loading.
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Correlations with hardiness, a construct of personal 
orientation to life, were moderate and very similar to earlier 
reports (Amirkhan, 2012), although the difference between 
EL and PV was not as substantial as previously reported, 
likely because of the scale overlap observed here. 

Local applications
The SOS can be used across a number of local applications: In 
primary healthcare (in both community and occupational 
setting), the SOS could be used for screening – on a larger 
scale – to facilitate the streaming of high-risk individuals to 
appropriate support services (‘triage’). Within research in the 
local health context, it could be used to explore associations 
of stress overload with specific health conditions (in a clinical 
health framework) and other health outcomes (in an 
occupational health framework). Within therapeutic settings, 
the SOS could be used productively to measure outcomes of 
psychotherapeutic (and other) interventions through 
longitudinal comparison. In a broader national context, it 
could also be possibly used for quantifying stress overload in 
different sectors of the SA economy. 

Limitations
This study has a number of limitations. Determination of 
English language proficiency used years of formal education 
as proxy. The perils of using this criterion in SA, with its 
history of disparate educational opportunities, resource 
allocation and outcome standards, are recognised and future 
studies may need to include finer calibrated indicators of 
language competence.

Determination of ‘Any mental health disorder’ was 
performed by different clinical psychologists as part of their 
clinical practice. There were a number of psychologists 
involved over time and it is recognised that the threshold for 
allocating a YES response might have differed amongst them. 
Although this might have been mitigated by them being very 
experienced in this type of work, future studies may need to 
standardise the criteria for such a category more explicitly to 
enhance inter-rater reliability.

Future directions
The close association of stress overload with both clinical 
indicators and dispositional orientation raises the question of 
direction of influence, which may occur in opposite directions. 
It has previously been argued that appraisal of stress causally 
affects mental health because higher perceived stress would 
lead to a higher incidence of mental health diagnoses (De 
Lange, Taris, Kompier, Houtman, & Bongers, 2004; Diette, 
Goldsmith, Hamilton, & Darity, 2012; Shigemi, Mino, & 
Ohtsu, 2000). It has further been argued that personal 
disposition would causally affect the appraisal of stress in the 
sense that a resilient disposition would lead to lower 
perceived stress (Abdullatif, 2006; Amirkhan & Greaves, 
2003). Future research will need to empirically test these 
hypotheses locally, to add to the understanding of the 

relationship amongst dispositional or personality constructs, 
stress appraisal and mental health disorders in the SA context.

Conclusion
This study replicated, for the most part, previous validation 
of the SOS and extended validity exploration across multiple 
measures. High internal consistency and positive criterion 
validation were confirmed. Most of the tested indices 
provided evidence of validity of the original SOS in the study 
context, suggesting that it could be usefully employed across 
different language groups where at least a grade nine-level 
education can be demonstrated. The subscales might not 
provide equal confidence, and further research is required to 
explore the factorial structure of the SOS and the use of 
subscales as individual markers. There is some support for 
the use of the full scale and short form in research and clinical 
practice. For example, this sample was accessed prior to the 
COVID-19 pandemic and their scores could be viewed as 
reflective of that period. Using this as baseline, the full-scale 
SOS (and SOS-S) could be used constructively in studies to 
explore perceived stress, in local comparable populations, in 
the post-COVID-19 era. 
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