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From the Editor . . .
The COVID-19 pandemic has
affected every aspect of our
lives: personally, socially, psychologically, economically and
academically. Some of us find
ourselves living away from home
because we were not able to
return from where we were on
27 March when the lockdown in
South Africa was implemented.
We are living in strange times
and I wonder what our grandGill Nelson,
children will be reading in the
Editor-in-chief
history books. Confusion reigns
as ‘facts’ shared one day are touted as being false the next. Papers
are published, without peer review, in reputable journals, only to
be retracted a few weeks later – the proverbial closing of the stable
door after the horse has bolted. The advice about masks has changed
over the past three months. At first, wearing masks was discouraged
as they ‘had not been proven to be effective in preventing infection’,
then we were advised to wear cloth masks to prevent spreading the
virus. The same pharmacy chain that displayed signs in April, stating
that the World Health Organization (WHO) had recommended not
using masks unless you were sick, now won’t let you through the
door without a mask. President Donald Trump sidelined the WHO,
implying that the organisation is not to be trusted (not because of
its stance on masks). We regularly quote reports and figures from the
WHO in our research and in papers published in this journal. It is not
surprising that we find ourselves overwhelmed and bewildered as
we struggle to make some sense of this ‘new world’.
Occupational Health Southern Africa has not been spared. As you
know, we fast-tracked our move to an online platform in April, partly
because printers, as non-essential services, were prevented from
operating. We hope that you have had a chance to download the
PDF of the special Mar/Apr history bumper issue from the website
(www.occhealth.co.za). If you have read the histories of all the
societies, you will appreciate the commitment that they have to
improving the health of workers across all industry sectors. All of
the societies started ‘small’, as did Occupational Health Southern
Africa, and grew into the commendable organisations they are today
because of the members’ dedication to the same cause.
We have also updated the website, and will continue to do so
during the remaining months of this year. Please visit the website
regularly and give us your feedback on the changes we have implemented. Please note that, although the previous issue is available
to everyone who accesses the website, we will be implementing
password control for future issues. In the past, a hard copy of the CEU
questionnaire was added as an insert in the journal, and published
on the SASOM website. In future, the questionnaires will be available only on the SASOM website from where they can be accessed
by members for downloading and completion. The procedure for
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the submission of questionnaires to SASOM for processing remains
unchanged. I encourage SASOM members to complete the questionnaires as they are a good way to earn points needed to maintain
registration with the HPCSA, as per the Continuing Professional
Development Guidelines (https://www.hpcsa-blogs.co.za/
continuing-professional-development-cpd-guidelines/), as
well as to engage with less familiar occupational health topics. The
emphasis is on continuing development, after all. Currently, the
response rate from SASOM members is disappointingly low.
All conferences planned this year – internationally and locally –
have been cancelled, postponed or changed to vir tual
conferences. For updates, please check the events page on our
website. Information will be updated as it becomes available.
In this issue, we have papers from researchers from the University
of the Free State (fear of HIV amongst healthcare workers), the
University of Johannesburg (physical fitness of emergency care
providers), and the University of the Witwatersrand (the use of lowcost devices to refine and improve exposure and risk assessment
measurements). All are important occupational health topics and
applicable, in one way or another, in this COVID-19 era.
As we prepare to return to work, and as many of you prepare
policies for workers returning to the workplace, please note
that, on 4 June 2020, the Department of Employment and
Labour released its updated Consolidated COVID-19 Direction on
Health and Safety in the Workplace, in terms of Regulation 4(10)
of the National Disaster Regulations. The notice can be found at
https://www.gov.za/sites/default/files/gcis_document/202006/
43400rg11128gon639.pdf. Many important links are provided
in the Direction, including those on the National Institute for
Occupational Health (NIOH) zero-rated website, www.nioh.ac.za. In
addition, the notice on compensation for occupationally acquired
corona virus disease (COVID-19), under the Compensation for
Occupational Injuries and Diseases Act (COIDA), can be downloaded
from https://www.gov.za/documents/compensation-occupational-injuries-and-diseases-act-compensation-occupationallyacquired-0.
Amidst the COVID-19 pandemic, we should not forget the other
pandemics that we face in southern Africa and beyond, including HIV, tuberculosis and tropical diseases. On 17 June, the WHO
(virtually) launched its road map for neglected tropical diseases
(2021–2030). Please see https://www.who.int/neglected_diseases/
Ending-the-neglect-to-attain-the-SDGs--NTD-Roadmap.pdf?ua=1
for more information.
To echo the advice given by many universities and businesses,
please work from home if you can; protect yourself, your loved ones,
your colleagues, and strangers from the infection by wearing a mask
and following good hygiene practices. To quote the Persian adage,
“this too shall pass”.
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LETTER TO THE EDITOR

‘Making good’ – things we can do now, today,
without waiting for sophisticated technology
Dr Vanessa Govender, Occupational medicine specialist; Lecturer, Occupational Health Division, Wits School of Public Health
Chair, Certification Committee, Medical Bureau for Occupational Diseases
e-mail: vanessa@masakhanehealth.co.za
Following the settlement agreement reached on 26 July 2019 in
the silicosis class action court proceedings, the Tshiamiso Trust
was established. Tshiamiso means ‘making good’. The Trust agreement is now being operationalised to execute the distribution of
claims and to oversee the administrative functions (https://www.
silicosissettlement.co.za/).
The silicosis and tuberculosis claims from former mine workers from six mining houses will range from R10 000 to R500 000.
Eligible claimants scattered across the subcontinent will require
medical examinations according to the Trust deed. These examinations will be aligned to the Occupational Diseases in Mines and
Works Act (ODMWA) of 1973, as amended. The dependants of the
deceased mine worker will be required to submit health records
to the Medical Bureau for Occupational Diseases (MBOD). This
calls for robust medical, compensation and governance systems.
Current mine workers will become former mine workers in the
next 12 years (the expected lifespan of the Tshiamiso Trust) and
beyond. We cannot change what we inherited but we can ‘create
a legacy’. We can certainly change what we know didn’t work. We
can empower and restore dignity to mine workers, enabling them
to take charge of their own medical information/health records.
We cannot, and should not, rely solely on the employer to safely
store records that should legally be retained by the Department
of Mineral Resources and Energy (DMRE). Can employers and
employees find common ground and share this responsibility?
One idea is for current employers to safely store all exit health
information, i.e. any history of tuberculosis or occupational lung

disease, serial chest X-rays and serial spirometry examinations
conducted whilst in service. Spirometry records are critically
important in the COVID-19 era where all testing has been suspended until further notice. Health information will be required
by the mine worker long after employment ceases, and long
after exposure stops, when ill health prevails and compensation
is sought. The employer can safely, cheaply and easily store this
exit health information electronically, e.g. on a memory stick or
a CD, and hand it over to the mine worker with good counselling
and education on the importance of safeguarding the contents.
Alternatively, the employer or employee can ‘hand it over’ to the
MBOD for safe-keeping and for future use by the Certification
Committee. This might sound primitive, perhaps even ‘retarded’,
in this rapidly evolving, technologically advanced world; yet it is
doable, right now, right here.
I have made this suggestion on multiple platforms over the
years; the response is usually “technology can do that for us”.
But here we are, in 2020, in the throes of the 4th (maybe 5th?)
industrial revolution and the heavily data-driven COVID-19 era.
The MBOD rejects or defers many claims due to the submissions’
lack of convincing evidence required for the diagnosis of a compensable disease, the assessment of impairment, the award of
certification and, ultimately (if fortunate), compensation, for both
living and deceased mine workers. I have seen, all too often, mine
workers stripped of any chance of compensation, and a paltry one
at that, due to incomplete information and sometimes even ‘no
information’ being submitted with a claim.

“The Tshiamiso Trust and the COVID-19 era are
giving us a lifeline; another chance to rethink,
and realign ourselves and how we work.
Let’s get it right. Let’s ‘do good’. “
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Application of low-cost monitoring and sampling devices
in occupational hygiene measurement strategies for
hazardous chemicals
D Brouwer1, J Lavoué 2
1
School of Public Health, Faculty of Health Sciences,
University of the Witwatersrand, Johannesburg, South Africa
2
School of Public Health, University of Montreal, Montréal, Québec, Canada

ABSTRACT

Correspondence: Prof. Derk Brouwer, School of Public Health,
Wits Education Campus, 27 St Andrews Rd, Parktown, 2193
e-mail: derk.brouwer@wits.ac.za

particulate pollutants in the workplace, due to their moderate

Keywords: temporal and spatial variability, data quality, workplace exposure

into the measurement strategy and augment data to identify

How to cite this paper: Brouwer D, Lavoué J. Application of low-cost
monitoring and sampling devices in occupational hygiene measurement
strategies for hazardous chemicals. Occup Health Southern Afr. 2020;
26(3):104-110.

sity. In combination with high-quality data, low-cost devices can

Occupational hygienists might be reluctant to deploy low-cost
sensors which provide real-time concentrations of gaseous and
accuracy. However, depending on the objective of the measurement, low-cost sensors and low-cost samplers can be integrated
and process spatial and temporal variations of a stressor’s intenbe used to refine and improve exposure and risk assessments,
enriching the occupational hygienist’s toolbox.

INTRODUCTION
Recent developments in sensor technology have generated a vast
number of publications on so-called low-cost sensors that monitor
gases, e.g. O3, NOx, CO; vapours, such as volatile organic compounds
(VOCs); and/or particulate matter, such as PM2.5. In both ambient and
workplace air pollution studies, the deployment of low-cost sensors
is increasing since they are considered to be affordable and compact,
and provide near real-time concentrations with moderate accuracy. In
this paper, we provide a brief overview of low-cost monitoring devices
and discuss the deployment of such sensors in occupational hygiene
measurement strategies.

LOW-COST SENSORS AND DEVICES
Informative overviews of low-cost sensors for community-based
monitoring of air pollution are provided by Loh et al. (2017)1 and Kumar
et al. (2015)2, and performance characteristics of PM2.5 and VOCs,
specifically, are discussed by Jovašević-Stojanović et al. (2015)3, Li et
al. (2019)4, and Szulczyński and Gębicki (2017)5.
The detection of gases and vapours by sensors can be based on
electro-chemical, nondispersive infrared, and metal oxide semiconduction and thermal principles. Most sensors for the detection of particles
deploy optical principles such as light scattering, using laser diodes
or infrared light-emitting diodes. Recently, the development of an
advanced sensor for noise was reported, as well as a number of iOS
and Android smartphone sound level meter applications.6,7
Relatively low-cost sensors (USD 15–USD 60) do not provide
real-time pollutant concentrations. Although the sensor is key to
the detection of the pollutant, additional components are required
to convert a sensor into a monitoring device. Such components
include power supply, air supply, data storage and communication, a
microcontroller (all in a hardware housing), and additional software
to convert the sensor output to a relevant metric. If the components
are integrated, either partly or entirely (see Figure 1), prices will be in
the USD 300–USD 1000 range.
In addition to microchip-based low-cost sensors, low-cost samplers
may also provide relevant information. Such samplers are usually

Occupational Health Southern Africa
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passive personal samplers that collect pollutants over time. Silicon
wristband samplers8 have been developed to determine exposure
to a wide range of organic compounds, including pesticides, flame
retardants, polycyclic aromatic hydrocarbons (PAHs) and nicotine.8-12
Wristband samplers enable self-assessment of exposure by the
wearers, i.e. the general public or workers; however, a drawback is the
high costs of the offline analysis.
Although passive dust sampling methods were developed about
two decades ago, reports on their application in occupational hygiene
are relatively scarce and dated.13-16 The sampling principle of the
so-called ‘dust badge’ is based on convective diffusion, inertia, gravitational settling deposition mechanisms of dust particles on adhesive
tapes, and consecutive analysis of the tapes by light extinction.17 A
view of the sampler is presented in Figure 2, left panel. Benefits of the
‘dust badge’ are the low investment and laboratory costs in comparison
to active samplers (pump and sampling head) and filter weighing.16
Similar deposition mechanisms were deployed for the development
of another type of passive dust sampler (Figure 2, right panel) that was
reported at about the same time as the ‘dust badge’.18 The performance
of this UNC-sampler, as it is known, has recently been intensively tested
in workplace conditions.18-22 The UNC-sampler is commercially available,
and is offered as part of a comprehensive analysis package based on
electron microscopy and elemental analysis (https://rjlg.com/).
Much work has been done on the validation and/or performance
of low-cost sensors in comparison to ‘high-quality’ devices. 23-30
In general, concerns have been expressed about 1) the interaction
with environmental factors, e.g. humidity, temperature and
ambient light; 2) the influence of particle properties, e.g. size
and composition; and 3) sensor properties such as precsion,
accuracy, sensitivity, specificity, dynamic range and stability (drift). The
European Union (EU), through the Joint Research Centre, conducted
an extensive review on the performance of VOCs monitors, specifically
on specificity and sensitivity.31-33 They observed an improvement of
sensor sensitivity over time and concluded that a few systems are able
to reach the parts per billion (ppb) or, more rarely, the sub-ppb level of

Vol. 26 No. 3 MAY/JUNE 2020

104
7

ISSUES IN OCCUPATIONAL HEALTH

PEER REVIEWED

sensitivity for monitoring the selected VOCs (benzene, 1,3-butadiene
and tetrachloroethylene).
The US-Environmental Protection Agency (US-EPA) has been a
frontrunner in assisting those potentially interested in using lowercost air quality sensor technologies for air quality measurements, by
publishing guidelines in 2014.34 The US-EPA also hosted international

pollution and indoor air quality (IAQ) in general.40-42 The use of low-cost

expert workshops on Deliberating Performance Targets for Air Quality
Sensors in 2018 and 2019 to discuss the performance targets, or data
quality indicators, for regulatory air monitoring.35,36 The general and
qualitative overview of the sensors’ performances is presented in
Table 1. In addition, different ‘tier’ systems and associated performance
targets were discussed (Table 2). In general, PM2.5 sensors were evaluated as tier 5 (regulatory) while, with the exception of SO2 sensors
which perform poorly, the sensors for O3, CO, and NO2 were in the
tier 3–4 range (semi-reasonable quantitative). However, still in general
terms, data generated by sensors are considered to be low-quality
compared to the high-quality data generated by devices and methods
that have been validated and accepted by regulators, e.g. the USA-EPA
and the European Commission.
Sensor performance evaluation has largely been driven by the
regulatory use of sensors in ambient air-quality monitoring. However,
sensors have already been deployed in ambient monitoring networks to
enhance spatial resolutions and improve community health risk assessments.2,37-39 As mentioned, the use of sensor networks in indoor air-

OPTIMUM DEPLOYMENT OF ‘LOW-QUALITY’ DATA IN
MEASUREMENT STRATEGIES

sensors has also been introduced to address spatiotemporal variances
in indoor air pollution and workplace hazard mapping.43-46 Despite the
many applications of sensors to assess indoor air pollutant exposures,
their use in workplace settings has been infrequently reported.47-49

In both ambient and workplace environments, the intensity of a
stressor, e.g. levels of pollutants, shows high variations across space
and time. The variability of the stressor’s measured intensity is determined by the true variation across time and space, and the uncertainty
due to analytical variability. To explore further how ‘low-quality’ data
provided by either sensors or passive samplers can be deployed in
exposure science/occupational hygiene, it is important to consider the
(spatial and temporal) variations and the measurement objectives as
defined by the measurement strategy. In general, five objectives can
be distinguished for which quantitative information of a stressor’s
intensity will be relevant: 1) exposure pathway analysis, 2) mapping
or zoning, 3) intervention efficacy testing, 4) exposure assessment,
and 5) compliance testing (Table 3). The order of the objectives is not
completely random as it reflects quasi hierarchical building blocks of
‘exposure assessment’, and implicitly addresses aspects of data quality
requirements such as the tiered approach presented in Table 2.

quality research has also been reported, e.g. for estimating household air

Exposure pathway analysis
Analysis of the exposure pathway is one of the most important objectives
of an exposure science assessment since identification of the pathway
from source to receptor, and the determining factors, are key to designing
an intervention. Since sensors provide (near) real-time information, they
are suitable for source identification and emission strength estimates.
The fact that most sensors show good correlation with high-quality data
devices is a strong selling point. With regard to identification of particle
emission sources, the PM2.5 sensors, like their ‘high-quality’ counterparts,
lack specificity, i.e. any aerosol within a certain size-range will be detected.
However, if necessary, additional particle identification can be achieved
by conventional sampling and offline analysis.

Figure 1. Example of the difference between an
inexpensive PM sensor and a low-cost monitoring
device. Sensor only (left) and integrated monitoring
device (right)

Side view

Mapping or zoning
Especially in ambient air monitoring, geostatistical techniques, such
as inverse distance weighting (IDW) and ordinary kriging (OK),50-54 are

Front view

Vsed

1.5 cm
Vtot

Vtot

Vsed

Stainless steel mesh
Collection
surface

Forward

Upward

Removable
mesh cap

Downward

Ø

Top view

SEM stub

Side view

Figure 2. Views of the dust badge, left panel and the UNC passive (dust) sampler, right panel
Source: Schneider et al., 200215 (http://rjlg.com/products/unc-passive-aerosol-sampler/)
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applied to reduce uncertainty regarding spatial variation of concentrations. In indoor air pollution and workplace settings, this approach
is mirrored by so-called hazard mapping, which comprises plotting
the spatial distribution of stressors’ intensities based on interpolation
techniques.40,55-57 A limitation of hazard mapping is that it assumes
stationary sources with no or low temporal variation. However, in
combination with a specific time-activity pattern of workers with
regard to their time of residence in specific zones, it can contribute
to an accurate estimate of the external stressor ‘dose’. The benefits of
the application of sensors for mapping purposes, either as part of a
roving monitoring strategy or built into a network, have been demonstrated by Ludwig et al. (2017), Berman et al. (2018) and Zuidema
et al. (2019).43-45 The most important benefits of a high(er) density
of a stressor’s intensity data at the nodes of the grid covering the
area were more accurate mapping and less time-intensive assessment. Zuidema et al. (2019), however, highlighted the importance
of calibration when a sensor network was deployed over a long
(eight-month) period.46

Intervention efficacy testing
The quality of the data generated to determine the efficacy of an
intervention/exposure control measure is determined by the design
of the study. Designs include intervention studies (pre- and postcomparison), a simple ‘on-off’ approach (for example, with local exhaust
ventilation switched on and off ), and cross-sectional designs, i.e.
comparing (in principle) ‘identical’ exposure scenarios – one where an
intervention has been implemented, and one where no intervention
has been implemented. The intervention study design and the simple
on/off approach are considered to yield higher-quality data than the
cross-sectional design.58 This may lead to the conclusion that sensor
data can be deployed for comparison if fitted into an appropriate
intervention study design, e.g. pre-post intervention comparison.

Exposure assessment and compliance testing
Exposure and risk assessment, as well as compliance testing, rely more
directly on statistical inference. Here, the variability of a stressor’s
intensity is relevant; this is elaborated upon in an example. Workplace

Table 1. General and qualitative description of sensor performances against data quality indicator
Data quality
Indicator

Experts’ estimated minimum acceptable
median value (range)*

General description of low-cost sensor (LCS) performance†

PM2.5

O3

Accuracy (%)

25 (10–100)

13 (7–20)

Quite variable, reasonably well for PM

2 (1–5) µg/m or

4 (2–5) ppb or

15.0% (2.5-50.0%)

12.5% (5.0-25.0%)

0.89 (0.84–0.95)

0.86 (0.74–0.95)

Generally good for PM2.5 and O3, others reasonable

23 (10–50)

15 (7–20)

Can be quite good (95% agreement) but ambient
conditions are so/so

Detection limit

2 (2–4) µg/m3

5 (2–10) ppb

Response time

NR

NR

Very acceptable for all situations except mobile applications

Linearity of sensor
response

NR

NR

High in chambers but interferences impact ambient response

Data aggregation

NR

NR

Higher time averaging improves agreement with reference
measures

Specificity

NR

NR

PM sensors respond to all light-scattering materials; electrical
conductivity (EC) and metal oxide semiconductor (MOS) sensors
respond to a host of gases

Interferences

NR

NR

RH, temperature often found to influence response

Dynamic range

NR

NR

Usually well within the ability of most low-cost sensors (PM,
gases, VOCs)

NR

Established for some light-scattering devices, undefined for most
gas phase low-cost sensors

NR

Inconsistent nature of timestamps often a reality

Bias

3

Correlation (R)
Precision (%)

Drift
Accuracy of timestamp

NR
35

Generally undefined by vendor and most researchers

Often quite acceptable (SO2 being an exception)

36

*Source: Williams et al., 2019 ; †Source: Williams, 2019 ; NR: not reported; ppb: parts per billion

Table 2. Proposed ‘tiering’ system for sensor use and performance target*
Tier

Application

Quantitative performance targets (goodness of fit)
Root mean square

Precision and bias

deviation (%)

error (%)

< 0.25

> 100

< 50

R2
1

Education and information

2

Hot spot identification health research

0.25–0.50

< 100

< 30

3

Community monitoring

0.50–0.75

< 50

< 20

4

Fence line/personal monitoring

0.75–0.90

< 20

< 30

5

Regulatory monitoring

> 0.90

< 10

< 10

*Source: Williams et al., 2014 34
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lowest value), the GM decreases as expected (to 26.2 ppm); however,
the GSD increases (to 2.4). The resulting point estimates of the 95th
percentile of the population, based on the first and second samples,
are 96.7 ppm and 111 ppm, respectively. If the occupational exposure
limit (OEL) is 100 ppm, the point estimate of the 95th percentile of
the first sample would lead to the conclusion of compliance; for
the second sample, this would indicate non-compliance. Note that
the Expostats tool also addresses the uncertainty around the point
estimates, as a probabilistic approach is implemented.
In the early 1990s, Nicas, et al. (1991) demonstrated that, for
typical coefficients of variation of sampling and analysis of 0.15
and GSDs > 1.5, the analytical variability accounts for less than
13% of the observed variability. 61 The authors concluded that:

Figure 3. Typical expected variations of personal
breathing zone concentration of a pollutant across
a year (results of 200 simulated data points from a
distribution)
concentrations of a specific stressor will vary over the year (temporal
variation) as shown in Figure 3. If we take measurements over a
few days, it means we are using a sample of the population, i.e. the
concentration distribution over the entire year. Statistical tests analyse
the sample data, and inferences are made with regard to the population, e.g. the distribution of the intensity.
Most commonly, the parameters to describe the distribution
of the measurements are the mean (µ) and the variance (σ2); for
lognormal distributions, these are the geometric mean (GM) and
the geometric standard deviation (GSD). In general, the larger the
sample, the more accurate the estimated distribution of the population measurements. This is illustrated by the example in Table 4,
where two samples are taken from the same population. The first
sample (n = 5) largely mimics the default sample of Tool I of Expostats
and provides an estimate of the GM and GSD of 35.2 ppm and 1.9,
respectively.59,60 By adding one more observation (in this case, the

“For typical values of GSD and CV, environmental variability is
far more important than analytical variability in determining the
variance of the measured 8h-TWA. A resulting policy implication is
the Occupational Health and Safety Administration inappropriately
focuses on analytical variability when determining compliance with
the permissible exposure limit.”
This example demonstrates that exposure assessment and compliance testing would probably benefit most from data that are generated
by sensors and passive samplers. Assuming that the number of data
points can be substantially extended because of the (relatively) low
cost, in principle, the ‘low-quality’ data can fill the gap of insufficient
information on the spatial (between worker or resident) and temporal
(within worker or resident) intensity of the stressor in, for example,
the breathing zone.
To make optimal use of the strengths of low-cost devices, a
combined use with high-end devices is proposed. The relatively
few high-quality data, generated by high-end devices and/or validated sampling and analysis methods, will meet the present quality
assurance requirements for testing of legally bound occupational

Table 3. Objectives for and a brief characterisation of (occupational hygiene) measurements
Measurement objectives

Characteristics

Exposure (pathway) analysis

Understanding the processes, e.g. release, emission, transmission, immission,
that eventually result in exposure. Knowledge of these determinants is extremely important to
develop effective interventions to control exposure

Mapping or zoning

Plotting the spatial distribution of a stressor’s intensity to distinguish
zones of intensities

Intervention efficacy testing

Comparison of the stressor’s intensity prior- and post- intervention at any
point of the exposure pathway

Exposure assessment to support risk
assessment

Characterisation of an individual’s micro-environment, e.g. the breathing zone.
In combination with time-active patterns it will determine the intake
of a stressor

Compliance testing

Management of the (work) environment by comparing stressor’s intensity
with a limit value or standard

Table 4. Example of the impact of addition of one data point to the value of distribution parameters
n

Data
(ppm)

GM (90% CI)
(ppm)

GSD
(90% CI)

95th percentile
(90% CI) (ppm)

5

19.4; 26.42; 28.9; 56.1; 65

35 (21–59)

1.9 (1.5–3.2)

96.7 (56.2–295.0)

6

6; 19.4; 26.42; 28.9; 56.1; 65

26 (14–50)

2.4 (1.8–4.5)

111.0 (55.4–405.0)

GM: geometric mean of the population distribution; GSD: geometric standard deviation of the population distribution
ppm: parts per million; 95th percentile: estimate of the 95th percentile of the population distribution; CI: confidence interval
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exposure limits, and can be used to describe the central tendency
of a stressor’s intensity distribution, e.g. the arithmetic or geometric
mean (µ). The low-cost devices may generate ‘low-quality’ data which,
however, would give a better estimate of both the central tendency
and the variance, σ2, e.g. the (geometric) standard deviation, because
an extended number of measurements can be achieved. Note that,
if measurements to derive the mean, deploying ‘high-end’ devices,
are taken in conjunction with deploying the low-cost devices, e.g.
by paired sampling, these measurements can serve to ‘calibrate’ the
low-cost device and check for potential systematic errors. Referring
to the example of the implications of the variation on the estimate of
the 95th percentile of the distribution and the conclusions of Nicas
et al. (1991),61 it can be concluded that the proposed approach will
improve the accuracy of the group estimate of the stressor’s intensity.
Moreover, it will provide more accurate outcomes in probabilistic
approaches for exposure and risk assessment, where the accuracy of
the stressor’s concentration distribution, characterised by µ and σ2, is
extremely important.
As indicated, the future of occupational hygiene is to move towards
exposure science, implying that the more scientific methods of exposure and risk assessment need to be used, including probabilistic
approaches.62 Since the ‘stressor’s intensity’ is the most important of
all variables in a probabilistic risk assessment, the accuracy of the distribution parameters of this variable is a key factor in determining the
reliability of the outcome variable, e.g. the probability distribution of a
risk metric, for example, a hazard quotient.63 In addition, the application of low-cost sensors enables real personal exposure assessment,
where the assessment of exposure no longer depends on appropriate
grouping strategies to establish ‘similar or homogeneous’ exposure
groups. Integrating a sensor’s output with the Internet of things (IoT),
e.g. data transmission systems (ebeacon) and cloud data storage,
has huge potential to collect, collate and analyse personal exposure,
as demonstrated by Arano et al. (2019), for individuals’ personal air
pollution exposure.64 Such applications in workplace settings will most
likely be implemented in a matter of time. For example, employment of
low-cost sensors will boost the so-called self-assessment of exposure
(SAE). The concept of workers assessing their own exposures, instead
of occupational hygienists, was introduced by Liljelind and co-authors
in the early to mid-2000s,65-67 and later further explored by others.6870
Self-assessment of exposure at that time relied mainly on passive
sampling of VOCs, and the basic idea was that extension of the number
of data points could be achieved without additional (researcher) costs.
Although the reliability of SAE data varied between the studies, it was
concluded that workers, if well-instructed and motivated, can generate
reliable exposure assessment results.
As outlined, the accuracy of the exposure assessment will improve
with the use of sensors. However, the acceptance of sensor data for
regulatory purposes, i.e. compliance testing, is still subject to debate.
As addressed in this paper, both the US-EPA and European Union
regulatory bodies take the deployment in air quality assessment (of
ambient air) seriously and, as indicated, PM2.5 sensors are considered
to meet regulatory data quality indicators. Unfortunately, as in many
other countries, the conclusion of Nicas et al.’s 1991 paper,61 that
“the Occupational Health and Safety Administration inappropriately
focuses on analytical variability when determining compliance with
the permissible exposure limit”61 is, almost three decades later, still
viewed as being valid by the South African regulatory bodies. The
Department of Employment and Labour (DEL) and the Department

Occupational Health Southern Africa
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of Mineral Resources and Energy (DMRE) have strict rules regarding the acceptability of data for regulatory purposes. Especially in
the non-mining industry, the quality assurance system of the DEL
is rigged with accreditation systems, and compliance measurements can only be collected by the so-called approved inspection
authorities (AIAs). The validated methods in occupational hygiene
are, unfortunately, still governed by time-aggregated sampling and
consecutive offline analysis, using ‘validated’ methods – in most
cases, methods listed in the NIOSH Manual of Analytical Methods
Handbook. 71

CONCLUSION
Developments in technology have resulted in a suite of microchipbased sensors which, in combination with data transmission,
storage and analysis techniques and methods, enable near
real-time monitoring of a stressor’s intensity. Because of their
relatively low cost, deployment of sensors or passive samplers on
a large(r) scale would, in principle, be feasible to serve the measurements objectives outlined in Table 3, in comparison to more
expensive high-quality devices. Nevertheless, there are several
concerns about the performance of these sensors, especially
if deployed for regulatory purposes. As already demonstrated
in the early 1990s, but currently more feasible to demonstrate
using exposure data analysis tools, a better estimate of the variance is key for reliable exposure estimates. The understanding of
the latter also triggers the deployment of low-cost/low-quality
sampling methods integrated in a sampling strategy, where highquality data will provide the estimate of the central tendency (mean,
median, GM) of a distribution. It is a challenge for researchers
to collect more evidence to support this measurement strategy.
Acceptance of data generated by such low-cost devices, by the
regulatory authorities, will most likely require a long battle. However,
occupational hygienists and exposure scientists should not refrain
from deploying the low-cost devices in their measurement strategies, taking into account that the primary task of an occupational
hygienist is not compliance testing, but health hazard prevention
through exposure control.

LESSONS LEARNED
• Quality of data generated by commercially available low-cost
monitors is rapidly increasing over time.
• Temporal and spatial variability of a stressor’s intensity can be
captured by extension of the number of measurements.
• Deployment of low-cost monitors for various measurement
objectives, by combining with high-quality device output,
will provide more reliable exposure estimates.
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ABSTRACT
Background: Studies investigating the physical fitness levels of emergency care
providers (ECPs) in relation to their occupational demands in South Africa are limited,
despite the importance of physical fitness for the occupation. There are no fitness
guidelines available, nor are periodic fitness assessments of ECPs performed in the
workplace.
Objective: The objective of the study was to measure the physical fitness of ECPs in
the North West province of South Africa, using a validated motor fitness test battery.
Methods: Ninety-one volunteers completed nine field tests (fitness, sit-and-reach,
push-ups, sit-ups, flexed-arm hang, hand grip-strength, isometric leg and torso lift,
250 m shuttle run, and a 12-minute run/walk). Anthropometric measurements were
recorded. The Student’s t-test was used to determine any significant differences in
test scores between male and female ECPs.
Results: Sixty-four male and 27 female ECPs participated in the study. The mean ages
of the male and female ECPs were 36.5 years and 37.0 years, respectively. There was
a high prevalence of overweight/obesity, as defined by body mass index, for both
male (71.9%) and female (77.7%) ECPs. Male ECPs demonstrated superior muscular
strength, muscular endurance, and aerobic and anaerobic capacity, compared to
female ECPs. Most participants had poor aerobic capacity (62.7%), grip-strength
(57.1%), lower body strength (95.6%) and muscular endurance measured by the
push-up test (32.9%), one-minute sit-up test (67.0%) and flexed-arm hang test (53.8%).
Conclusion: Many of the ECP study participants were not physically fit for duty.
Measured fitness levels indicate that they may not be able to perform their occupational duties to the level required. The job requires much physical effort, and poor
fitness may result in personal injury and risk patients’ lives. The ECPs would benefit
from exercise training to improve fitness and lower the risk of musculoskeletal injuries.

INTRODUCTION
Emergency medical care (EMC) is defined as the rescue, evaluation,
treatment and care of an ill or injured person in an emergency,
and the continuation of treatment and care during transportation
of that person to, or between, health establishments.1 Emergency
care providers (ECPs) are required to rescue such persons as rapidly
and efficiently as possible,2 which places high mental and physical
demands on the ECP.3
High levels of physical fitness among ECPs are necessary in order
to perform strenuous duties effectively and to reduce the risk of injury
to themselves, their colleagues, and their patients.4 The profession is
characterised by sudden quick transitions from periods of inactivity
to vigorous activity when responding to emergency incidents, which
requires a high level of physical fitness.3 Russo et al. (2011)5 found that
healthcare professionals with high physical fitness levels were able to
perform higher-quality chest compressions during cardiopulmonary
resuscitation (CPR), and demonstrated a lower incidence of rescuer
fatigue, compared to those with lower physical fitness levels. This may
be related to greater strength and endurance capacity of the physically
fit healthcare providers.
Chapman et al. (2007)4 showed that Western Australian male paramedics who had adequate levels of aerobic capacity, local muscular
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strength and endurance also had adequate levels of workplace competence. By implication, fit paramedics should be able to work longer,
harder and more efficiently than unfit service providers. Conversely,
Hunter et al. (2018) recently found that a cohort of 139 paramedics
in New South Wales, Australia, had insufficient core and lower body
strength as well as poor flexibility, predisposing them to increased risk
of work-related musculoskeletal injuries when performing demanding
manual handling tasks. High body fat and pre-hypertensive blood
pressure levels further suggested an increased risk of cardiometabolic
disease in this group.6 A similar study conducted in Australia found
that increased age of paramedics was correlated with poorer upper
and lower body strength, core strength, and flexibility in a cohort of
regional paramedics.7 A review of the literature by Sheridan (2019)
showed that excess weight was common among paramedics, putting
them at risk of cardiovascular disease.8
Studies investigating the physical fitness profiles of ECPs in relation
to their occupational demands in South Africa are limited, despite the
importance of physical fitness for the occupation. There are no fitness
guidelines available for this group of workers, and periodic fitness
assessments of ECPs are not performed in the workplace. Although
there are fitness normative data (norms) for the general population,
there are none that are specific to ECPs.
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The ECPs in South Africa not only work in an ambulance setting,
but also perform rescue operations in conjunction with other rescue
organisations. Therefore, they are expected to demonstrate fitness
levels above those of the general population.
The objective of this study was to determine the physical fitness
levels of ECPs working in a rural area in South Africa, using a validated
motor fitness test battery.9

METHODS
This was a cross-sectional study. There were approximately 600 ECPs
working in 32 emergency stations in the four districts of North West
province, South Africa, at the time of the study. The study population
comprised ECPs aged 25 to 50 years with two or more years of work
experience, and registered with the Health Professions Council of
South Africa (HPCSA). Those who had a musculoskeletal injury or a
disability, were pregnant, or were on temporary suspension from work
were excluded from the study. The study population comprised 230
ECPs who were basic ambulance assistants, ambulance emergency
assistants, emergency care assistants, critical care assistants, emergency care technicians and emergency care providers as recognised
by the Professional Board of Emergency Care of the HPCSA.10 Potential
participants were recruited from the North West Department of Health
employer database, via e-mail.
Tests were conducted in a standardised fashion, based on the
American College of Sports Medicine (ACSM) criteria.11 All participants
were asked to have a light breakfast on the morning of testing and
to wear comfortable shorts and t-shirts. They were also asked not to
exercise for 48 hours prior to the testing. All tests were administered
by a qualified biokineticist and trained sports scientists. Participants
were tested in groups of 20, and the testing was completed over a
10-day period. The tests were conducted at a single testing station at
the same time of day.
The participants completed questionnaires from which information regarding age and sex was collected. Height and body mass were
measured, using a Micro A12 physician scale (Premier Scale Services)
with a vertical ruler. Body mass index (BMI) was calculated as body
mass (kg)/height squared (m2).
The fitness test battery comprised nine field tests that measured
muscular strength (MS), muscular endurance (ME), cardiorespiratory fitness (aerobic and anaerobic), and flexibility. Height, weight
and flexibility were measured consecutively, at different stations.
Participants rested for 10 minutes between each of the remaining
tests, as recommended by the ACSM.11 Scores were based on sexspecific norms.
The modified sit-and-reach (MSR) test was used to measure flexibility of the lower back and hamstrings.12 A wooden 30 cm x 30 cm
sit-and-reach box with a sliding scale and a 30 cm ruler were used to
measure the distance between the box and the tip of the fingers.13

Participants attempted three trials; the result of the best trial for each
person was recorded.
The maximum push-up test (performed in one minute) was used
to determine the upper-body ME of participants. 14 Women performed a modified push-up test (with knees on the ground). Upper
body ME was classified as ‘good’, ‘average’ or ‘poor’ in the maximum
push-up test, in accordance with the US general population norms
defined by Howley and Thompson (2016).14 A one-minute sit-up test
measured abdominal ME. The number of sit-ups performed in one
minute was recorded.
The flexed-arm hang test (FAHT) measured upper-body ME which
is correlated with upper-body strength.9,15 A wall-mounted pull-up
bar (Matrix Fitness SA) was used. The participants were required to
hang on the bar for as long as possible, using an under-grip technique, with elbows flexed at 90 degrees. The best performance out
of three trials was recorded, i.e. the longest time (in seconds) that
participants could hang onto the bar with their chins above it.
A hand grip-strength test, using a Saehan Medical (Saehan
Corporation) hydraulic hand grip dynamometer, measured the
maximum amount of force (kg) generated during a hand grip of three
seconds.16 Three trials were performed on each hand and the highest
measurement in one hand was added to that of the other. The mean
of the measurements for both hands was recorded.
Isometric leg and torso lift tests, using a Saehan SH5007 (Saehan
Corporation) back-chest-leg dynamometer, measured the maximum
amount of isometric force (kg) generated by the lower body as
well as the lower back musculature of participants, within three
seconds.16
A 250 m shuttle run test indirectly measured the anaerobic
capacity of participants. Two agility cones, 10 m apart, and a stop
watch were used as apparatus.17 The participants were considered
to have adequate anaerobic capacity if they achieved an ‘average’ or
‘good’ rating for this test based on the normative values developed
by Coopoo and Govender (2002)17 for South African rugby players,
in the absence of adult normative values for the general population.
The Cooper 12-minute run/walk test14 evaluated the aerobic
capacity of participants. A distance measuring wheel, four agility
cones and a stop watch were used. The distance covered in metres
was used to estimate the VO2 max, using the following equation:

VO2 = horizontal velocity (m∙min-1) ∙ x =

0.2 ml ∙kg-1 ∙min-1
(m∙min-1)

+ 3.5ml ∙ kg -1∙min-1,14

A participant’s VO2 max was rated as ‘inadequate’ if it was ‘below average’ or ‘poor’ in accordance with the US general population norms
defined by Howley and Thompson (2016).14
Ethics approval for the study was obtained from the Research
Ethics Committee of the Faculty of Health Sciences, University of

Table 1. Demographic characteristics of study participants (N = 91)
Males (n = 64)
Characteristic

Females (n = 27)

Mean

SD

Range

Mean

SD

Range

p value

Age (years)

36.5

5.5

26.0–50.0

37.0

5.4

26–48

0.545

Height (cm)

170.5

6.2

156.0–187.5

160.0

5.6

149–176

0.001

Weight (kg)

80.9

13.9

54.7–119.7

76.1

17.2

46.6–111.3

0.312

2

27.8

4.7

17.7–38.4

29.0

5.4

18.0–37.5

0.201

BMI (kg/m )
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Johannesburg (REC-01-159-2016). Permission was also granted by
the North West Department of Health to conduct the study on their
employees.

DATA ANALYSIS
All data were captured on a Microsoft Excel spreadsheet. Scores were
based on the US adult norms developed/set by Howley and Thompson
(2016)14 and those developed by Coburn and Malek (2012).18 The
software package, SPSS version 25 (IBM), was used for the statistical
analysis. Differences were described by sex, age and BMI. The Student’s
t-test was used to compare variable means. The level of significance
was set at 95%.

RESULTS
Although 120 of the 230 identified ECPs (52.2%) agreed to participate
in the study, only 91 (39.6%) completed the tests. As shown in Table 1,
most of the study participants were male (n = 64; 70.3%). The mean
ages of men and women were similar (36.5 and 37.0 years, respectively; p = 0.545); overall, ages ranged from 26 to 50 years. Men were
taller, on average, than women (170.5 and 160.0 cm, respectively;
p = 0.001) and heavier (80.9 and 76.1 kg, respectively; p = 0.312). Weights
ranged from 46.6 to 119.7 kg. However, female participants had higher
mean BMIs than male participants (29.0 and 27.8 kg/m2, respectively;
p = 0.201). There was a high prevalence of overweight/obesity
in both male (71.9%) and female participants (77.7%), as shown in
Table 2.

Table 2. BMI classifications of participants (N = 91)
Males (n = 64)
BMI

Females (n = 27)

n

%

n

%

Underweight (< 18.5 kg/m )

0

-

1

3.7

Normal (18.5–24.9 kg/m2)

18

28.1

5

18.5

Overweight (25.0–29.9 kg/m2)

24

37.5

9

33.3

Obese (> 30 kg/m2)

22

34.4

12

44.4

2

Male participants performed significantly better than female
participants in the muscular endurance, muscular strength, and aerobic
and anaerobic capacity tests (Table 3). Although female participants
were more flexible than male particpants, the difference was not
statistically significantly.
The scoring of the participants’ abilities in the fitness test battery
are presented in Table 4. Female participants performed best in the
MSR test (n = 15; 55.5% showed ‘good’ performance), followed by the
isometric torso test where the performance of 48.1% (n = 13) was
rated at ‘good’, and the grip-strength test (n = 11; 40.7%). Male participants provided their best performances in the 250 m shuttle-run test
(n = 45; 70.3% were rated as ‘good’), followed by the push-up test
(n = 50; 56.3%) and the MSR test (n = 32; 50.0%). A higher proportion of
female than male participants had a good rating in the grip-strength
test (20.7% and 12.5%, respectively), while male participants outperformed female participants in the 250 m shuttle-run test (70.3%
and 11.1% of male and female participants were rated as good,
respectively), and the maximum push-up test (good ratings were
observed for 56.3% and 29.6% of male and female participants,
respectively).
The overall poorest performance was for the isometric leg-lift test
with 95.6% of the participants scoring ‘poor’, followed by the oneminute sit-up test (67.0% were rated as poor), and Cooper 12-minute
run test (62.7% were rated as poor). All male (100%) and most female
participants (85.1%) performed poorly in the isometric leg-lift test, and
most participants of both sexes performed poorly in the one-minute
sit-up test (64.0% and 74.0% of male and female participants, respectively) and the Cooper 12-minute test (53.1% and 85.1% of male and
female participants, respectively).

DISCUSSION
Body mass index
Many of the participants in this study were overweight or obese.
Similarly, Tsismenakis et al. (2009) reported that 43.8% of cohort
members were overweight and 33% were obese in a study
of 160 Australian paramedics/emergency care technicians and

Table 3. Fitness test results for male and female ECPs (N = 91)
Males (n = 64)
Fitness test category

Females (n = 27)
Mean

p value

Mean

SD

SD

Maximum push-up (no.)

26

12

8

9

< 0.001

One-minute sit-up (no.)

29

9

17

11

< 0.001

34.5

16.0

9.4

11.3

< 0.001

Muscular endurance

Flexed-arm hang test (sec.)
Muscular strength
Isometric leg lift (kg)

117.8

24.7

77.6

21.0

< 0.001

Isometric torso lift (kg)

113.1

21.9

72.4

17.7

< 0.001

Grip strength (kg)

43.6

7.5

31.2

5.5

< 0.001

34.3

8.1

37.9

7.2

0.098

1960.3

395.5

1538.1

293.7

< 0.001

32.5

8.9

23.1

6.6

< 0.001

67

7

89

15

< 0.001

Flexibility
Modified sit-and-reach (cm)
Aerobic capacity
Cooper 12-minute run (m)
Predicted VO2 max (ml.kg.min-1)
Anaerobic capacity
250 m shuttle run (sec.)
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MUSCULAR ENDURANCE

of activities being inefficiently carried out within the rescue setting. For
example, the quality of compressions in CPR could be compromised,
lifting of patients on to a stretcher may be ineffective as the ECP
may lack the necessary strength required to complete this task, and
repetitive activities could be poorly executed. This impacts directly
on patient care and the delivery of patients to healthcare facilities.
Fatigue and poor control of core musculature can also lead to lower
back musculoskeletal injuries among ECPs during rescue activities,23
which could potentially increase the number of sick leave days taken
and impact on service delivery.
More than half of the ECPs demonstrated poor upper body ME
in the FAHT, which is an important indicator for activities requiring
lifting of heavy loads (e.g. rescue equipment) as well as repetitive
movements (e.g. aquatic rescue). Poor upper body ME may lead to
premature rescuer fatigue during repetitive tasks. Poor upper body
and core strength may lead to ECPs being unable to effectively handle
and use emergency equipment, such as the Jaws of Life which weigh
approximately 22 kg, thereby placing both themselves and patients
at risk of further injury.

Although two thirds of the study participants demonstrated acceptable (good or average ratings) upper body ME, the male participants
performed worse in the push-up test than those in a group of
Australian paramedics6 (26 ± 12 vs. 40 ± 12 push-ups). The authors
did not indicate whether the Australian paramedics engaged in any
programmes relating to physical fitness which might have explained
their higher levels of ME.
Only a third of participants had acceptable abdominal ME as
demonstrated in the one-minute sit-up test, according to norms set
by Coburn and Malek (2012).18 Poor abdominal ME may lead to early
fatigue of the abdominal muscles during repetitive tasks and poor
control of the core musculature/stability. This might lead to a number

A quarter of the study participants showed poor strength of the back
extensor muscles as demonstrated in the isometric back lift test,
which indirectly indicates a weak core. Weak core musculature may
lead to reduced ability to generate the necessary force during lifting
activities, and predispose ECPs to lower back injuries.The isometric
leg lift showed that most of the participants had poor lower-body
strength. Lifting activities require a strong core and lower-body
musculature (such as the gluteal and other limb muscles) because
they act synergistically during movements to co-contract and stiffen
the torso.18 Poor core control and weak lower-body musculature can

270 firefighter candidates.19 Overweight and obesity in the work
environment are associated with musculoskeletal disorders and
injuries, asthma, immune responses, cardiovascular disease and
certain cancers.20
Studies have shown that there is a direct relationship between BMI
and fitness levels. For example, Priya and Chetan (2019) investigated
a relationship between BMI and physical fitness in a group of adult
basketball players and found that BMI was inversely correlated with
muscular strength and anaerobic power, i.e. the higher the BMI, the
lower the performance.21 Nikolaidis (2013) showed that volleyball
players with high BMI values and body fat were more likely to have
lower scores in physical fitness.22 Excess BMI may be the reason for
lower levels of physical fitness among ECPs. Hegg-Deloye et al. (2014)
identified that work-related dietary behaviour and occupational stress
were associated with an increase in BMI among Canadian paramedics.2
Stress may have contributed to the high BMIs in the group of rural
EMCs in the North West province of South Africa.

MUSCULAR STRENGTH

Table 4. Fitness ratings of participants, by sex
Good
Test

250 m shuttle

Male

Average
All

Female

Male

Poor

Female

All

Male

Female

All

n

%

n

%

n

%

n

%

n

%

n

%

n

%

n

%

n

%

45

70.3

3

11.1

48

52.9

19

29.7

11

40.7

30

33.0

0

-

13

48.1

13

14.2

32

50.0

15

55.5

47

51.7

5

7.8

2

7.4

7

7.7

27

42.2

10

37.0

37

40.6

36

56.3

8

29.6

44

48.3

15

23.4

2

7.4

17

18.7

13

20.3

17

62.9

30

32.9

11

17.2

13

48.1

24

26.4

36

56.3

9

33.3

45

49.5

17

26.5

5

18.5

22

24.1

8

12.5

11

40.7

19

20.8

17

26.6

3

11.1

20

21.9

39

60.9

13

48.1

52

57.1

11

17.2

3

11.1

14

15.4

12

18.8

4

14.8

16

17.5

41

64.0

20

74.0

61

67.0

11

17.2

3

11.1

14

15.4

25

39.0

3

11.1

28

30.8

28

43.8

21

77.7

49

53.8

9

14.1

0

-

9

9.9

21

32.8

4

14.8

25

27.5

34

53.1

23

85.1

57

62.7

0

-

0

-

0

-

0

-

4

14.8

4

4.4

64

100

23

85.1

87

95.6

run (sec.)
Modified
sit-and-reach
(cm)
Maximum
push-up (no.)
Isometric torso
lift (kg)
Grip strength
(kg)
One-minute
sit-up (no.)
Flexed-arm
hang test (sec.)
Cooper
12-minute
run (m)
Isometric leg
lift (kg)
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place ECPs at risk of lower back injuries and limit their ability to carry
heavy patients and rescue equipment. Harthi and Rachman (2019)
reported that the most common musculoskeletal injuries among
paramedics and emergency medical technicians in the United States
and Australia were sprains and strains caused by lifting and moving
patients, leading to increased absenteeism, work dissatisfaction, and
career-ending injuries.24
Almost 60% of the participants demonstrated poor grip strength.
Activities that need to be performed by ECPs include repetitive
grasping and holding of stretchers loaded with patients of different
sizes and weights, and heavy rescue equipment. In addition, they
participate in emergency activities such as victim drag (for example,
where a patient is dragged from a burning car or the scene of an
accident to safety), other rescue activities where manual handling
tools (e.g. hydraulic cutters and spreaders) are used, and other
dangerous activities. Insufficient grip strength is associated with
work-related accidents and injuries.25 Poor grip strength can lead
to accidents such as dropping patients during lifting or carrying
activities, and adversely affects the ability to carry and use rescue
equipment. Adequate cardiopulmonary resuscitation (CPR) compressions cannot be performed on patients when ECPs have poor grip
strength,26 which further compromises patient lives.

FLEXIBILITY		
The ECPs in this study demonstrated adequate flexibility. Flexibility
reduces the risk of injury when suddenly moving from inactivity to
rapid movements.14 Flexibility also reduces the incidence of lower
back pain when performing duties that require dismounting from
vehicles, emergency extrication, and continuous bending and reaching (e.g. rescuing patients in confined spaces).14

AEROBIC CAPACITY
More than 60% of the study participants had inadequate VO2 max
levels, indicating low aerobic capacity. Increasing aerobic capacity
of ECPs enables strenuous tasks to be performed at a lower heart
rate, thereby reducing the level of physical exertion during rescue
activities. Hansen et al. (2012) found that oxygen uptake and heart
rate were significantly lower in a group of physically fit healthcare
professionals during a sustained CPR when compared to a group of
sedentary healthcare professionals.27

PEER REVIEWED

ances of the study participants as there were none available
in South Africa. These norms have not been validated in South
African populations.

RECOMMENDATIONS
Physical exercise programmes and activities should form part of ECPs’
daily routines. An exercise programme intervention would prepare
ECPs mentally and physically for the strenuous tasks required of them
while on duty. Pre-employment physical fitness testing and periodical fitness assessments of ECPs should be implemented to measure
workplace ‘fit for duty’ competency. Adequate physical fitness among
ECPs would also contribute to the prevention of non-communicable
diseases such as diabetes, hypertension and cardiovascular disease
as well as improve immune response to communicable diseases
such as the recent severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), also known as COVID-19.29 Lastly, future research needs
to focus on effective exercise programme interventions to facilitate
weight loss among ECPs.

CONCLUSION
The relatively poor fitness levels and increased BMI demonstrated
among the ECPs may prevent them from effectively performing their
tasks on a daily basis, predispose them to injury as well as cardiovascular diseases and COVID-19, and place the lives of both patients
and rescuers at risk. The activities required of ECPs are physically
demanding and require higher levels of physical fitness than many
other occupations. The ECPs’ physical preparedness must be optimal
for the successful execution of duties.

LESSONS LEARNED
• There is poor delivery of employee wellness programmes
directed at ECPs in the North West province of South Africa.
• Participation in employee wellness programmes for ECPs
may be poor.
• Entry level and pre-employment fitness programmes are not
prioritised for ECPs, nor is there any regular monitoring of
physical fitness.

ANAEROBIC CAPACITY
Approximately half of the study participants demonstrated adequate
anaerobic capacity. Adequate anaerobic capacity is important
because it improves both the aerobic capacity and anaerobic threshold level,28 both of which are important for ECPs, especially when
performing strenuous activities such as CPR.27
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ABSTRACT
Background: A certain level of fear of human immunodeficiency virus (HIV) infection in
the workplace is appropriate and promotes correct infection control practices. However,
it remains important to allay immoderate levels of fear, as reduced fear leads to a reduced
emotional burden on healthcare workers and correlates with a higher quality of care
for HIV patients.
Objective: The aim of this research was to explore factors associated with healthcare
workers’ fear of acquiring HIV in the workplace.
Methods: In the Free State province of South Africa, a representative sample of
882 healthcare workers from eight hospitals completed self-administered questionnaires
on issues related to fear of occupationally acquired HIV, infection control, knowledge and
stigma. Data were analysed using descriptive statistics and binomial logistic regression.
Results: Almost half of the respondents (n = 379; 46.8%) were concerned about HIV
infection at work, with clinical professionals being 4.1 times more likely, and support
workers 5.5 times more likely, to fear acquiring HIV at work than administration and
management staff. Increasing levels of HIV stigma (OR = 1.084, p = 0.003); inadequate
supplies of disposable gloves (OR = 2.534, p < 0.001); and fear of occupationally acquired
TB (OR = 31.187, p < 0.001) were positively associated with fears of acquiring HIV at work.
Conclusion: Healthcare workers continue to fear HIV contagion at work. These fears
were more pronounced among those who worked directly with patient care, had
been in the profession for a longer period of time, perceived a general climate of HIV
stigma in the workplace and where there was a lack of personal protective equipment.
An holistic approach is needed to address these fears and should target individuals, the
organisation, and policy.

INTRODUCTION
The human immunodeficiency virus (HIV) remains one of the greatest
public health challenges of our time.1 Approximately 34 years since the
identification of the virus, 37.9 million people are living with HIV worldwide.2 South Africa has the largest HIV burden in the world, accounting
for almost one fifth (19%) of the global number of people living with
HIV.3 South Africa also has the largest treatment programme, with
56% of all HIV-positive people on antiretroviral treatment (ART).3,4 The
successful rollout of ART 4 has led to HIV evolving into a chronic disease.5
As the population infected and affected by HIV/AIDS increases,
the burden of this disease grows.1 This has a significant impact on the
South African health system, largely because of high workload, chronic
staff shortages and sub-optimal working conditions.6,7 Healthcare
workers (HCWs), in particular, are confronted with a number of
challenges: 1) high patient numbers and extraordinary workloads;7,8
2) high morbidity and mortality in their own ranks;7 3) fear of HIV
contagion in the workplace;1,7-12 and 4) increasing stress and burnout,
all of which often result in HCWs leaving public healthcare.7
It is suggested that, due to the low risk of occupational exposure
to HIV,13,14 the prevalence of HIV infection among HCWs is likely to be
similar to the general population.15 Furthermore, it has been firmly
established that unsafe sex is the leading driver of HIV transmission13
and, therefore, it is more likely that HIV-positive HCWs were infected
outside the workplace through personal behaviours. However, one
should not lose sight of the fact that HCWs in high HIV-burdened
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countries, like South Africa, are confronted with high numbers of
HIV-positive patients12 and a lack of basic necessities such as gloves,
soap and sharps bins that allow HCWs to follow universal precautions
to protect themselves from infection.16 The risk of HIV infection from
occupational exposure is very low in countries that have the resources
to protect their HCWs.13
Research has shown that, even after major strides in the
management of HIV,4 ‘blaming’ attitudes persist, with HIV remaining
synonymous with promiscuity and infidelity.17,18 Healthcare workers
experience a unique sense of professional embarrassment about
contracting HIV, which leads to self-stigmatisation.19 In addition, like
the rest of the population, they fear stigma and discrimination from
their colleagues and the broader community.12,20
Research shows that HCWs fear occupational exposure to HIV and
that this fear should be addressed holistically, as it affects not only their
health but also their ability to provide adequate treatment and care
to patients with HIV.1,7-12 Interventions addressing this fear include
continuing education of HCWs, wider implementation of universal
precautions, and psychological support.1,8,10 To better inform such
interventions at the individual, organisational and policy levels, the
study sought to identify factors (HCW experience, HIV knowledge,
HIV stigma, occupation, infection control, concern about occupational
exposure to tuberculosis (TB), and knowing a staff member with HIV)
that contribute to the fear of occupationally acquired HIV.

Occupational Health Southern Africa

www.occhealth.co.za

ORIGINAL RESEARCH

PEER REVIEWED

MATERIALS AND METHODS
We analysed baseline data from a larger study that developed and
tested interventions to decrease HIV- and TB-stigma among healthcare
workers. The study focused on HIV- and TB-stigma by HCWs towards
other HCWs and investigated stigma and associated issues within
the workforce.21 Healthcare workers were defined as all people,
working in all departments, and in all jobs or professions in all public
hospitals in the Free State province of South Africa. One of the 28 public
hospitals was excluded because it was the site of an earlier pilot
study.22 To ensure an equal distribution of large, medium and small
hospitals across the province, those of similar sizes (based on numbers
of staff ), were grouped together. The number of hospitals required
was estimated to be eight: two large hospitals, two medium hospitals
and four small hospitals. The sample size calculations for hospitals and
respondents, based on the pilot study, are published elsewhere.22
The study sample were HCWs randomly selected, proportionate
to the number of staff working in each of three occupational groups:
clinical professionals, support workers, and administration and
management staff. Trained fieldworkers collected data, using
questionnaires, from January to March 2016.
The outcome variable was HCWs’ fear of HIV contagion, measured
using the statement “I am worried about contracting HIV at work”.
Independent variables included the respondent’s age, sex, formal
education level, occupation and years of experience working as an
HCW. HIV knowledge was measured with 10 questions (see Table 2)
formulated by a clinical expert in the context of healthcare work in
the Free State province. Responses indicated correct or incorrect
knowledge. The HIV stigma scale measured respondents’ perceptions
of how other HCWs treated patients whom they thought had HIV
(Table 3), based on a four-point Likert scale, from ‘strongly agree’ to
‘strongly disagree’. Infection control was measured in terms of the
availability of gloves and sharps bins in the department where the
respondent worked; responses were binary (yes or no). Respondents
were also asked if they feared acquiring occupational TB.
Ethical clearance for the study was obtained from the Ethics
Committee of the Faculty of Health Sciences, University of the Free
State (ECUFS 55/2015), and the Social Sciences Ethical Clearance
Committee, University of Antwerp (SHW_15_28_04). The study was
authorised by the Free State Department of Health.

deviations for continuous variables. Cronbach’s alpha was calculated
to determine the internal consistency (reliability) of the HIV knowledge
and stigma scales. An alpha value of 0.70 was considered acceptable.23
Composite scores were calculated for total HIV knowledge (‘not sure’
was categorised as incorrect) and for the HIV stigma scale.
The independent sample t-test was used to determine if there
was a difference between the means of the outcome variable and the
continuous dependent variables. Binomial logistic regression analysis
was used to identify factors that were significantly associated with
fear of HIV infection in the workplace. Independent variables included
in the model were based on literature:1,12 years worked as an HCW,
HIV knowledge, HIV stigma, occupation category (administration/
professionals/support), availability of disposable gloves, availability of
sharps bins, concern about occupational exposure to TB, and knowing a
staff member with HIV. Nagelkerke R2, odds ratios and 95% confidence
intervals were calculated. Statistical significance was set at 95%.

RESULTS
The study population consisted of 882 HCWs: 446 (50.7%) were
clinical professionals (doctors, nurses and allied healthcare workers,
such as dieticians, physiotherapists, pharmacists and social workers);
318 (36.1%) were support workers (porters, messengers, and staff
from housekeeping, catering and workshop); and 116 (13.2%) were
administration and management staff. The occupational category of
two of the study participants was unknown. Seventy-two respondents
indicated ‘not applicable’ when asked if they feared acquiring HIV from
work, and were excluded from the analyses.
The majority of respondents were female (n = 588, 72.8%); the mean
age was 43.5 ± 9.9 years and the mean duration of employment as a
HCW was 14.8 ± 10.7 years. Two in every five respondents (n = 338,
41.7%) had a tertiary qualification and one-third (n = 279, 34.4%) had
a matric (Grade 12) school-leaving qualification.
Almost half of the respondents (n = 379, 46.8%) were concerned
about contracting HIV in the workplace. Most (n = 570, 70.4%) had
tested for HIV in the two years prior to data collection, while 4.6%
(n = 37) had never tested for HIV. Of those respondents who had
tested for HIV, 98.4% (n = 561) had tested at work. A lack of disposable gloves was reported by 12.4% (n = 99) of respondents and 9.6%
(n = 76) reported that there were too few disposable sharps containers.

DATA ANALYSIS

HIV KNOWLEDGE

The data were double-captured, cleaned and analysed using IBM
SPSS Statistics 24. Descriptive statistics were presented as frequencies
and percentages for categorical variables, and means and standard

There were knowledge gaps when it came to the more advanced questions on HIV (Table 1), with less than half of the respondents knowing
that medical male circumcision does not help to prevent HIV-positive

Table 1. Correct knowledge of HIV transmission and treatment
n

%

People can reduce their risk of HIV infection by using a condom every time they have sex

Statement

741

91.5

A person with HIV is more likely to get TB

777

96.0

It is possible to cure TB in people with HIV

731

90.2

HIV or AIDS cannot be cured

640

79.0

The HIV virus can be transmitted from a mother to a child in the womb

532

65.7
64.2

It is not necessary for all HIV-positive women to use formula-feeding for these babies

520

Antiretroviral treatment makes HIV-positive people less infectious

503

62.2

The risk of HIV transmission following needle-prick or sharps injuries is very small (under 0.4% risk)

455

56.2

All people taking antiretroviral treatment will not necessarily develop resistance

402

49.7

Medical male circumcision does not help to prevent HIV-positive men from transmitting HIV

389

48.0
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men from transmitting HIV (n = 389; 48.0%) and that not all patients
on ART will develop resistance (n = 402, 49.7%). Importantly, only
slightly more than half of the respondents (n = 455, 56.2%) knew that
the risk of HIV transmission following a needle-prick or sharps injury
is very low (less than 0.4%).
Those HCWs who feared acquiring HIV at work had a lower mean
HIV knowledge score than those who did not fear contagion (16.0 ± 2.6
and 16.45 ± 2.3, respectively; p < 0.05).

acquired TB; being a clinical professional or a support worker; having
an inadequate supply of disposable gloves; perceiving HIV stigma
in the workplace; and number of years working as an HCW. More clinical
professionals and support staff than administration and management
staff feared acquiring HIV at work. This is to be expected, as clinical
professionals such as doctors, nurses and allied staff, as well as certain
categories of support staff, such as porters and housekeepers, are more
frequently in contact with patients. HCWs’ fear of HIV contagion in the
workplace is not uncommon1,8-12 and is possibly related to increasing

HIV STIGMA

duration of exposure to HIV-positive patients.12 Our findings support
this hypothesis, as we found that the longer an HCW worked in the
system, the more likely they were to fear occupational exposure to HIV.
It is also not surprising that HCWs also feared occupational exposure
to TB as there is ample evidence of the nosocomial transmission of
TB to HCWs.24-27
Poor infection control, specifically the lack of personal protective
equipment (PPE) was another driver of HCWs’ fear of contagion, which
can be reduced if sufficient resources, such as gloves, are available
at healthcare facilities. The inadequate supply of disposable gloves
in healthcare facilities has been reported elsewhere in South Africa
and its neighbouring countries.12,28 A 2017 study in Gauteng district
hospitals found that professional nurses were constrained by a critical shortage of essential supplies, such as gloves, to provide care in
line with their professional and ethical standards.28 This calls not only
for improvements in supply of PPE but also the need for sensitisation about personal protection against HIV at hospitals. HCWs’ risk
perceptions, as well as their fear of contagion can be lowered by
having guidelines in place and implementing them to standardise
and routinise clinical practices.29,30
Our findings showed that the perception of a general climate of
HIV stigma in the hospital was positively associated with HCWs’ fear
of occupationally acquired HIV. Similar findings were reported by
Famoroti et al.10 in a study amongst HCWs at a tertiary hospital in
the KwaZulu-Natal province in South Africa, published in 2013. They
surmised that fear of occupational exposure to HIV could be one of the
reasons why HCWs were uncomfortable performing surgeries. Koto
and Maharaj, in their 2016 study among HCWs at health facilities in
Lesotho,12 found that HCWs’ fear of HIV contagion led to some patients
being avoided because of their HIV status. Clearly, stigma is a barrier
to accessing healthcare, not only for the general population, but also
for HCWs. HCWs may delay seeking testing and treatment due to the
stigma surrounding HIV. This causes an additional strain on an already
overburdened healthcare system.31
Bivariate analysis showed that HIV knowledge independently
influenced HCWs’ fear of contagion; however, when this variable was
included in the logistic regression model, controlling for other variables
in the model, its association with the outcome variable was no longer
significant. Famoroti et al.10 found, in their 2013 study at a tertiary
hospital in KwaZulu- Natal, that the more knowledgeable HCWs were

Cronbach’s alpha for the reliability of the HIV stigma scale was 0.9. The
respondents scored a mean of 10.43 (SD ± 3.5) on the stigma scale
(5–20). Almost half (n = 377, 46.5%) of the respondents agreed that
some HCWs in the hospital were afraid of ‘catching’ HIV from patients.
One in five indicated that some HCWs in their hospitals tended to
neglect (n = 197, 24.3%), talk badly about (n = 186, 23.0%) or look down
on (n = 195, 24.1%) patients whom they thought had HIV (Table 2).
Those HCWs who feared acquiring HIV at work had higher
stigma scores than those who did not fear contagion (1.2 ± 3.669 and
9.75 ± 3.179, respectively; p < 0.05).

FACTORS ASSOCIATED WITH HCWS’ FEAR OF
ACQUIRING HIV AT WORK
A test of the full model against a constant-only model indicated that the
model was statistically significant, implying that the predictors, as a set,
reliably distinguished between health workers’ self-reported fear or nonfear of HIV contagion, X2(9) = 301.402, p < 0.05. The model explained
45.5% (Nagelkerke R2) of the variance in the tendency to worry about
acquiring HIV at work. The overall prediction success of the model was
76.2%, implying that the model correctly classified 76.2% of the cases.
Five of the eight predictor variables were statistically significantly
associated with fear of acquiring HIV at work (Table 3). Clinical
professionals were 4.1 times more likely, and support workers were
5.5 times more likely than administration and management staff to
fear acquiring HIV at work. With every unit increase on the HIV stigma
scale (i.e. increasing levels of HIV stigma), respondents were more likely
to fear acquiring HIV at work (OR = 1.084, p = 0.003). With every unit
increase in the number of years working as an HCW (i.e. increasing
years of experience), respondents were also more likely to fear acquiring HIV at work (OR = 1.027, p = 0.003). Respondents who indicated that
there were inadequate supplies of disposable gloves were 2.5 times
more likely (p < 0.001) to fear HIV contagion at work than those who
reported sufficient supplies of gloves. HCWs who feared occupationally
acquired TB were also more likely to fear acquiring HIV at work than
those who did not fear acquiring TB (OR = 31.187, p < 0.001).

DISCUSSION
Almost half of the HCWs feared acquiring HIV at work. Several factors
were significantly associated with this fear, viz. fearing occupationally

Table 2. General climate of HIV stigma in the hospital
Disagree

Statement

119
22

Agree

n

%

n

%

Some other HCWs in this hospital feel uncomfortable around patients whom they think may have HIV

650

80.2

160

19.8

Some other HCWs in this hospital talk badly about patients whom they think may have HIV

624

77.0

186

23.0

Some other HCWs in this hospital tend to look down on patients whom they think might have HIV

615

75.9

195

24.1

Some other HCWs in this hospital tend to neglect patients whom they think may have HIV

613

75.7

197

24.3

Some other HCWs in this hospital are afraid of catching HIV from patients

431

53.5

377

46.5
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about HIV, the more comfortable they were with providing care for
HIV patients. This indicates the need to continue providing HCWs
with information regarding HIV transmission and how to prevent it
in healthcare settings. HCWs also need to understand their risk of
HIV infection is related to both occupational exposure and personal
behaviour. A certain level of fear of HIV-infection in the workplace is
appropriate, as an incentive to practise correct and consistent infection
control measures at the level of individual HCWs and, more generally,
their facilities. This said, it remains important to allay unwarranted fear,
or excessive levels of fear, not least because reduced fear leads to a
reduced burden on HCWs and correlates with improved quality of care
for HIV-positive patients.1
The strengths of this study include the large-scale quantitative
design, random selection of HCWs and inclusion of HCWs from all
occupational groups. However, limitations include that the data
were cross-sectional in nature, which means that we could only infer
associations but not causation. We did not ask the study participants
about their HIV status or if they regularly provided care to people
living with HIV. We also did not measure religiosity or religious affiliation, which may be a confounding variable when investigating fear
of HIV. Our infection control questions addressed the availability of
personal protective measures but not the use of these measures. As
with most self-reported measures, some level of response bias is likely.
Given the sensitive nature of HIV and stigma, respondents may have
chosen to answer the stigma-related questions in a socially desirable
manner. We attempted to deal with this by assuring confidentiality.
The questionnaires were anonymous, and the signed informed consent
letters were stored separately from the questionnaires. It was beyond
the scope of the study to explore in-depth reasons why HCWs feared
acquiring HIV at work.

RECOMMENDATIONS
Fear of HIV contagion in the workplace may lead to stigmatising
behaviours towards patients and colleagues, self-stigmatisation,
and reluctance to test for HIV. As such, HCWs need skills that will
enable them to function devoid of their personal fears of contagion
in the workplace. An holistic approach is required, targeting individuals, the organisation and policy. At the individual level, HCWs
require continuous education on HIV transmission. Prophylactic
treatment should be available and universal precautions should
be applied. Discussions centring on the risk of HIV infection in the
workplace relative to other infectious diseases such as hepatitis,31
which is twice as infectious as HIV,32,33 are also needed. Equally
important, HCWs need to understand what stigma is, how it feels
to be stigmatised, and how to stop stigma in the workplace. At
the organisational level, adequate supplies and support required
for HCWs to implement universal precautions should always be
available. At the policy level, the policies and guidelines for protecting both HCWs and patients from HIV exposure in health facilities should be workshopped so that all HCWs understand how to
implement these guidelines. Qualitative enquiry and explanatory
models are two possibilities for further research to identify best
strategies to address HCWs’ fear of HIV contagion in the workplace.

CONCLUSION
HCWs continue to fear HIV contagion in their working environments.
Factors associated with this fear include: the fear of occupationally
acquired TB; being a clinical professional or a support worker; having
an inadequate supply of disposable gloves; perceiving HIV stigma in
the workplace; and number of years working as an HCW. Knowledge
and awareness training regarding these issues is crucial for HCWs.

Table 3. Factors associated with HCWs’ concerns about acquiring HIV at work (N = 808)
Variable

n

%

Unadjusted

95% CI

p value

Adjusted

odds ratio

odds ratio

Reference

95% CI

p value

Occupation
Management and administration

90

11.1

Reference

Clinical professionals

419

51.9

2.101

1.293–3.415

0.003

4.098

1.993–8.425

< 0.001

Support workers

299

37.0

2.141

1.298–3.533

0.003

5.471

2.604–11.494

< 0.001

Yes

660

87.5

Reference

No

94

12.5

2.060

1.320–3.216

0.001

1.303–4.929

< 0.001

Yes

674

90.3

Reference

No

72

9.7

1.634

0.529–2.127

0.868

No

253

31.2

Reference

Yes

557

68.8

0.039

17.456– 55.720

< 0.001

Yes

398

49.1

Reference

No

412

50.9

1.132

mean

SD

Adequate disposable gloves available
Reference
2.534

Adequate sharps bins available
Reference
0.999–2.674

0.051

1.061

Worry about acquiring TB at work
Reference
0.023–0.065

< 0.001

31.187

0.858

0.381

1.158

0.784–1.711

0.460

Know of a staff member with HIV
Reference

HCW experience (years)

14.8

10.7

1.011

0.998–1.024

0.104

1.027

1.009–1.046

0.003

HIV knowledge score

16.3

2.5

0.926

0.875–0.980

0.008

0.925

0.850–1.007

0.730

HIV stigma score

10.4

3.5

1.132

1.086–1.181

< 0.001

1.084

1.027–1.145

0.003
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LESSONS LEARNED
1. HCWs still fear HIV infection in the workplace.
2. Factors associated with the fear of HIV infection in the workplace
included being a clinical professional or support worker,
perceiving HIV stigma in the workplace, inadequate supplies of
gloves, increased number of years working as an HCW and
fearing occupationally acquired TB.
3. HCWs lack knowledge of the low risk for HIV infection following
a needlestick injury.
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During an individual coronavirus disease (COVID-19) risk assessment, an attempt should be made to quantify the novel coronavirus
(SARS-CoV-2) ‘exposure dose’ that a worker will potentially receive, as
well as the clinical severity of coronavirus disease that might follow.1
Multiple factors have been identified that predict the clinical severity that can be expected once infected by SARS-CoV-2.2 Quantifying
SARS-CoV-2 exposure in the workplace has proven to be more
challenging.
The coronavirus occupational risk exposure profile (COREP) tool
(Table 1) is being developed with this in view, and is based on the
established transmission routes of SARS-CoV-2. The tool provides an
approach to grade SARS-CoV-2 droplet creation mechanisms, droplet
exposure profiles, surface contact exposure profiles, and personal
protective equipment (PPE) provision and compliance. Scores for each
of the domains can be determined by the worker self-reporting his
or her score or via supervisor observation. Once the scores for all five
domains have been determined, they are added together to determine
the total exposure risk score and group (Table 2).
For example, using the COREP-tool for a hypothetical petrol pump
attendant: for the droplet generation exposure profile domain, the
pump attendant will receive a score of 1 (he reports normal exhalation
in a well-ventilated work area). For the close contact duration domain,

he will receive a score of 3 (he reports spending > 15 minutes during
a shift within 1 m of customers). For the contact duration domain,
he will receive a score of 1 (he reports stepping back well beyond
2 m from the customer after handing over the card machine). For the
surface contact exposure profile domain, he will receive a score of
3 (he attends to multiple pumps at the station during a shift and each
pump is considered a separate work area). For the PPE compliance and
exposure profile domain, the worker receives a score of 1.
His employer determined that he must wear a face shield when
servicing clients. He confirms receiving it and reports wearing it
correctly 100% of the time. The supervisor decides to verify the score
and observes him working, without his knowledge. It becomes evident
that he uses the face shield incorrectly for more than 50% of the shift,
resulting in his risk score being adjusted to 3. Thus, his total risk score
is 11, which falls in the very high exposure risk group.
The COREP-tool employs a semi-quantitative methodology based
on the following assumptions:
1. Any contact within a 2 m radius of a fellow worker, regardless of
COVID-19 status, carries an exposure risk.3-5 This is based on
evidence that suggests that a significant number of COVID-19
cases are asymptomatic carriers.6-8 There is a high likelihood that
these cases will never be tested and confirmed but can contribute

Table 1. The COREP-tool
Domain
Risk score

1

Droplet generation exposure profile

Close contact

Contact (1–2 m)

Surface contact

PPE compliance

exposure profile

and exposure

(< 1 m)

duration

duration (min.)

(min.)

0–5

0–10

Work tasks with normal exhalation in
well-ventilated work areas

2

3

Work tasks which increase the force of

Wearing PPE

work surface in one

when indicated

work area

> 95% of the time

Contact with

Wearing PPE when

multiple work

indicated for

Work tasks with normal exhalation in

surfaces in one

≥ 50%, but not

poorly ventilated areas

work area

100% of the time

Contact with work

Wearing PPE

exhalation in poorly ventilated areas OR

surfaces in more

when indicated

Any work in confined spaces OR

than one work area

for < 50% of

Workers performing aerolisation

> 15

11–30

Contact with one

exhalation in well-ventilated areas OR

Work tasks which increase the force of

6–15

profile

> 30

the time

procedures on humans
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to the spread of the virus. When a worker moves within a 2 m range
of a fellow worker, he starts to receive a droplet ‘dose’ which
increases as he moves deeper into the breathing zone of his
colleague.3-5 The longer the time spent in this droplet zone, the
bigger the received virus dose.
2. Each worker has a unique workplace ‘fingerprint’ determined by
interaction with work surfaces in his work areas, the assumption
being that bigger ‘fingerprints’ translate into a higher exposure
risk of SARS CoV-2.
3. Consideration is given to grading the provision and compliant use
of PPE in reducing SARS-CoV-2 exposure. The tool does not
consider cloth masks as PPE as they do not offer protection against
SARS-CoV-2 exposure. The author’s opinion is that the wearing of
cloth masks should be viewed as an engineering control measure
to limit the amount of environmental contamination with
SARS-CoV-2. Employers should evaluate the need for PPE based
on the workers’ interaction with potential sources of SARS-CoV-2
in the workplace. The risk-grading for PPE compliance is based on
the values used in the World Health Organization’s risk assessment
tool for healthcare workers.9
There are limitations for each of the domains of the COREP-tool.
Further research is required to determine what constitutes normal
and forced exhalation. At this stage, coughing, sneezing and shouting
are considered as examples of forced exhalation. The maximum
grading of more than 15 minutes for close contact (< 1 m) duration
is based on the National Institute for Communicable Disease’s criteria
for high risk exposure.10 The chosen time durations for the other
two risk categories in the close contact (< 1 m) domain need further

NOT PEER REVIEWED

Table 2. Exposure risk classification
Exposure risk score

Exposure risk group

5

Low

6–7

Medium

8–10

High

11–15

Very high

research. Additional research is required to determine time durations
that will lead to equivalent SARS-CoV-2 doses in the 1–2 m contact zone
compared to the < 1 metre zone. Finally, the tool does not consider
the effect of cloth mask usage on environmental contamination and
how this relates to exposure risk.
The COREP-tool is an attempt to provide employers with an
approach to determine the coronavirus occupational risk exposure
of workers. The tool is based on numerous assumptions, has many
limitations, and needs further development and testing. However,
in the context of a fast-moving, lethal pandemic, where exposure
risk management is vital, it is hoped that the COREP-tool might be
of some value.

DECLARATION
The author declares that this is his own work; all the sources used in
this paper have been duly acknowledged and there are no conflicts
of interest.

REFERENCES
1. World Health Organization. Risk assessment and manage-

the Diamond Princess cruise ship, Yokohama, Japan, 2020. Euro Surveill

ment of exposure of health care wor kers in the contex t

2020; 25(10). DOI:10.2807/1560-7917.ES.2020.25.10.2000180.

of COVID-19: interim guidance, March 19, 2020. Available from:

7. Day M. Covid-19: identifying and isolating asymptomatic people

h t t p s : / / a p p s. w h o. i n t / i r i s / h a n d l e / 1 0 6 6 5 / 3 3 1 4 9 6 ( a cce s s e d

helped eliminate virus in Italian village. BMJ. 2020; 368:m1165. DOI:

24 May 2020).

https://doi.org/10.1136/bmj.m1165.

2. Yang J, Zheng Y, Gou X, Pu K, Chen Z, Guo Q, et al. Prevalence of

8. Q u i l t y B J , C l i f f o r d S , C M M I D n C o V w o r k i n g g r o u p 2 ,

comorbidities in the novel Wuhan coronavirus (COVID-19) infection: a

Fl a s c h e S , Eg g o R M . E f fe c t i ve n e s s o f a i r p o r t s c re e n i n g

systematic review and meta-analysis. Int J Infect Dis. 2020; 94:91-95. DOI:

at detecting travellers infected with novel coronavirus (2019-nCoV).

https://doi.org/10.1016/j.ijid.2020.03.017.

Euro Surveill. 2020; 25(5). DOI:10.2807/1560-7917.es.2020.25.5.2000080.

3. Bourouiba L. Turbulent gas clouds and respiratory pathogen emis-

9. Wo r l d H e a l t h O rg a n i z at i o n . H e a l t h wo r k e r s e x p o s u re

sions: potential implications for reducing transmission of COVID-19. JAMA.

risk assessment and management in the context of COVID-19 virus:

2020. DOI: https://doi.org/10.1001/jama.2020.4756.

interim guidance, 4 March 2020. Available from: https://apps.who.int/

4. Gralton J, Tovey E, McLaws ML, Rawlinson WD. The role of

iris/bitstream/handle/10665/331340/WHO-2019-nCov-HCW_risk_assess-

particle size in aerosolised pathogen transmission: a review. J Infect. 2011;

ment-2020.1-eng.pdf?sequence=1&isAllowed=y (accessed 4 Jun 2020).

62(1):1-13. DOI: https://doi.org/10.1016/j.jinf.2010.11.010.

10. National Institute for Communicable Diseases. Coronavirus

5. Guo Z-D, Wang Z-Y, Zhang S-F, Li X, Cui Y, Fu R-B, et al. Aerosol and

disease 2019 (COVID -19). Quick reference for health

surface distribution of severe acute respiratory syndrome coronavirus 2

workers. 2020; Version 10 (March). Available from: https://

in hospital wards, Wuhan, China, 2020. Emerg Infect Dis. 2020; 26(7). DOI:

w w w. n i c d . a c . z a / w p - c o n t e n t / u p l o a d s / 2 0 2 0 / 0 3 / CO V I D - 1 9 -

10.3201/eid2607.200885.

Quick-reference-v10-31.03.2020.pdf (accessed 17 Jun 2020).

6. Mizumoto K, Kagaya K, Zarebski A, Chowell G. Estimating the asymptomatic proportion of coronavirus disease 2019 (COVID-19) cases on board

123
26

Vol. 26 No. 3 MAY/JUNE 2020

Occupational Health Southern Africa

www.occhealth.co.za

PIONEERS IN AFRICAN OCCUPATIONAL HEALTH

Frank William Simson
(1 August 1883–17 December 1948)
Professor Emeritus Cedric Bremner, Department of Surgery, Faculty of Health Sciences, University of the Witwatersrand
Rochelle Keene, Independent curator
Dr Frank William Simson, a histopathologist at the South African
Institute for Medical Research (SAIMR), published the first paper about
asbestos-related lung disease in southern Africa in 1928.1 However,
his research was mainly on silicosis and, in conjunction with Dr AS
Strachan, he published the first detailed studies of the pathology of
the disease, and did much to elucidate its pathogenesis. Their work
led to South Africa being recognised as the foremost world authority on silicosis, which was acknowledged by the holding of the First
International Conference on Silicosis in Johannesburg in 1930 to study
the medical aspects of the disease. All the major concepts concerning the pathology associated with radiological patterns observed
in silica‐related lung disease were defined in the 1930 record of the
conference. These specific patterns are still widely used in modern
textbooks and reviews.
Frank Simson was born in Bathurst, Australia in 1883. After farming
in Australia and trading in the South Sea Islands, he went to Britain
where he qualified with an MBBS at Edinburgh in 1918, relatively late
in life. Following his graduation, he went to Sheffield where he worked
at the Sheffield Royal Hospital until 1926. He was elected a member
of the Pathological Society in 1922. In 1926, he was recruited to join
the staff of the SAIMR.
In September 1926, the medical officer at an asbestos mine in (the
then) Southern Rhodesia sent him specimens of lung tissue from a man
who had died after working in the mill for 12 months. Simson reported
that “curious golden yellow segmented structures with rounded or
club shaped ends were embedded in the fibrous tissue”. The records
revealed two more cases referred from the same mine, and interest centred on the golden yellow bodies in the lungs. Simson concluded that
the amount of fibrosis was quite marked and, if due to the presence of
asbestos dust, the initial rate of production was rapid when compared
with non-infective silicosis. Simson subsequently worked closely with
Dr AS Strachan and, together, they examined the sputum specimens
from 50 mill workers on an asbestos mine. Asbestos bodies were found
in 48 of the 50 specimens, and they published their findings in 1931.2
In addition to his work on asbestosis, Dr Simson studied silicosis
and, in conjunction with Dr Strachan, published the first detailed studies of the pathology of the disease, doing much to elucidate its pathogenesis. Simson carried out the experimental and histological work
that identified the dangerous types of dust on the Reef, demonstrated
their effects on the animal body, and elucidated the histopathology
of the disease in man. Much of our knowledge of the pathogenesis
and histogenesis of silicosis in South Africa is due to his patient and
meticulous work.
With regard to asbestosis, the following statement was included in
the 1930 conference report: “The inhalation of asbestos dust produces
a definite pneumoconiosis, which may occur also in association with
tuberculosis, and deaths have been recorded.”3 The members of the
conference represented the governments of Australia, Germany, Great
Britain, Italy, the Netherlands, the Union of South Africa, and the United
States of America. The broad outlines of the extent of knowledge
in South Africa were therefore made known to this distinguished
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Frank William Simson
Photograph: J Path Bact, 1949
gathering. By the end of the 20th century, asbestos mining had been
discontinued due to the adverse health effects of exposure to the fibres
and the use of asbestos in industry, such as building, being banned
in many countries.
Later, Simson did much to elucidate the place of various fungal
diseases in occupational diseases in South Africa. He was the first to
recognise and record histoplasmosis in Africa. He studied the histopathology of sporotrichosis and described the life cycle of the fungus.
He retired in 1946 on account of ill health. In the last two years of
his life he built up the Pathological Department at Addington Hospital
in Durban. He died in 1948.
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“Prof. Stoltz will be remembered for his passion for research, being a mentor for staff and
students, his clinical excellence and the love he had for his family. We have lost a good friend,
a dedicated colleague, and a great leader”.
Prof. Tiaan de Jager, Dean of the Faculty of Health Sciences at UP
Prof. Anton Carel Stoltz
The health sciences fraternity, nationally and globally, mourns the loss
of Prof. Anton Carel Stoltz, a highly rated infectious diseases expert
from the University of Pretoria (UP), who passed away suddenly from
heart surgery complications.
Prof. Stoltz held the following positions: Gauteng Health/
UP: Principal medical sub-specialist and head of the Division of
Infectious Diseases in Internal Medicine; Foundation for Professional
Development (FPD): Head of the Infectious Diseases Unit; Medical
Research Council: Principal medical researcher; and Ndlovu Care Group:
Principal medical specialist.
Prof. Stoltz started his career as a biochemist and researcher. In
1983 he completed his Honours degree in biochemistry, with research
into the physical properties of IgM molecules. His Master’s degree in
biochemistry focused on malaria. He then went on to study medicine
and, while completing his MMed (Internal Medicine) degree, he was
selected to go to Belgium as a researcher to pioneer a new field in
tuberculosis (TB), working in the world-class laboratories of Professors
Johan Grooten at Ghent University and Patric De Baetselier at the
University of Brussels. He was asked to start a new field in lipid biochemistry to investigate immunological properties of long chain fatty
acids, related to mycolic acids in the cell wall of the TB mycobacterium.
After two years, he published a paper on the innate immunity of
mycolic acids. Papers that followed were on the use of biosensors to
detect anti-mycolic acid antibodies and their use in a novel assay for TB.
This was the start of a brilliant career in which he dedicated himself
unconditionally to relieving the burden of infectious diseases. In 2010
he became the head of the Division of Infectious Diseases at UP after
registering with the Health Professions Council of South Africa (HPCSA)
as a sub-specialist in infectious diseases. He was an internist and
infectious diseases sub-specialist with interests in the management
of patients with multidrug-resistant and extensive drug-resistant TB
co-infected with HIV; and diseases originating from Africa, including
severe malaria, schistosomiasis and drug-resistant infections in intensive care units. His research interests were in the field of infectious
diseases, including resistant TB using novel nanoparticle medicine,
resistant TB transmission/aerobiology and novel prevention of infection, HIV infections and the heart, as well as HIV and cytomegalovirus
co-infections, malaria pheromones and malaria drug reformulations.
Prof. Stoltz worked with various intensive care units at the referral
academic hospital and initiated an Infection Prevention and Control
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Unit, as well as antibiotic stewardship from several Centers for Disease
Control (CDC) grants. These projects were used as a platform to teach
healthcare workers, students and hospital managers the correct management of infectious diseases and infection control practices. He was
also a consultant to the Council for Scientific and Industrial Research
(CSIR) and to UP’s TB research programmes, focusing on nanoparticle
medicine and novel diagnostics in TB. He was involved in a major
breakthrough in collaborative research with the University of Leicester
in revolutionising the way TB is detected, through the invention and
application of a 3D-printed insert added to simple face masks. This
new approach has the potential to detect millions of currently missed
infections across the world. Prof. Stoltz was the director of the recently
approved TB@UP Research Centre and was also steering the Human
Health Cluster of UP’s Institute for Sustainable Malaria Control (ISMC).
Since February 2020 he had dedicated his time and efforts to the
fight against the COVID-19 pandemic, especially in the Ekurhuleni and
Tshwane District Health Services, despite facing personal setbacks in
his own health. He proved his dedication yet again to improving the
lives of others, and will forever be remembered for his clinical excellence, his dedication to research, his unfaltering leadership, and his
unwavering love for his family.
Prof. Stoltz, a friend of the South African Society of Occupational
Medicine (SASOM), was invited to present on ‘Infectious diseases
sapience’ at the SASOM Annual Congress held in 2018, during the
listeriosis outbreak in South Africa. He reported on studies conducted
in his laboratory, which evaluated airborne transmission of multidrugresistant TB and the various types of control measures. Over and above
his expertise in this field, his use of amusing public health awareness
video clips to illustrate concepts was very appreciated by the audience.
“We mourn the loss of this
talented hero, who devoted his
life to saving the lives of others”,
said UP Vice-Chancellor and
Principal, Prof. Tawana Kupe.

On behalf of its members, SASOM extends deepest condolences
to Prof. Stoltz’s wife and children, friends and colleagues;
may his soul rest in peace.
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Access to occupational health and safety (OHS) is a fundamental,
democratic and inalienable human rights issue. The embrace of
holistic and systematic approaches to OHS practice at both national
and organisational levels is key to guaranteeing access to this right.
Furthermore, the promulgation of holistic and non-fragmented
regulatory frameworks, together with dedicated enforcement of
OHS laws, policies and systems, guarantees that fundamental right
to workers. These systematic approaches and optimised enforce-

been a remarkable change since the World Bank partnered with four
project countries (Lesotho, Malawi, Mozambique and Zambia), the
African Union Development Agency-New Partnership for Africa’s
Development (AUDA-NEPAD) and the East, Central and Southern
African Health Communities (ECSA-HC). The main aim is to curb the
scourge of tuberculosis and occupational lung diseases in miners,
ex-miners, their dependents, and people living in the vicinity of
mining areas, labour-sending areas, transport corridors, etc.4

ment of regulatory instruments are wholy dependent on the knowledge and intellectual capital of OHS practitoners and professionals.
Training and capacity improvement in the field of OHS is a key and
strategic leverage element in OHS. Proper implementation of OHS
laws requires mature OHS training programmes.1 The southern
African region has long-standing glaring and gross inadequacies
in human resources capacity and skills.2 Moyo et al. (2015)3 further
state that the lack of specialised training in occupational health in
southern African has been a major challenge. However, there has

The project is making great strides in strengthening OHS training programmes in southern African countries. One of the recent
activities was a collaborative initiative between the AUDA-NEPAD,
Copperbelt University (CBU), the Occupational Health and Safety
Institute (OHSI), and the University of the Witwatersrand’s School of
Public Health (Wits SPH). AUDA-NEPAD organised the collaboration
through the request from CBU and OHSI. Currently, CBU is in the
process of starting a new curriculum in OHS at masters and PhD
levels. It is envisaged that, through this collaboration, content

Left to right: Dr Masekameni (Wits University), Dr Moyo (Wits University/MSU), Dr Singogo (MoH), Lt Col. Prof. Ngoma
(CBU vice-chancellor), Mr N Khoza and Ms M Chilubi (manager: Regional CoE on OHS)
Photograph: Norman Khoza (AUDA-NEPAD)
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relevant to the African sub-population will be the basis for the new
curriculum. The partnership will start with eight post-graduate
students who will be nested in collaborative projects. Mr Norman
Khoza, current president of the Southern African Institute for
Occupational Hygiene (SAIOH) emphasised the need for a programme to be recognised by the Institute. He outlined the key
modules for these training courses, in line with current trends in
the training of occupational hygienists and OHS professionals. He
also outlined the International Occupational Hygiene Association
(IOHA) modules that could be undertaken in collaboration with
the Zambian government and the private sector. The SAIOH would
support these training programmes to advance regional growth of
the occupational hygiene footprint.
On 18 February 2020, a technical meeting was held at the OHSI
with the collaborative institutions. The key high-level delieverables
of the meeting were:
• The need to develop tailor-made OHS short courses relevant to
the Zambian sub-population, spearheaded by Wits University, over
a period of two years, was recognised. Thereafter, the OHSI will take
over the programme.
• The CBU-Africa Centre of Excellence on Sustainable Mining
(CBU-ACESM) will host courses offered by Wits University, in
collaboration with the OHSI.
• Wits University and the CBU will collaborate on supervision of PhD
and masters environmental and occupational hygiene student
research supervision.
• AUDA-NEPAD emphasised the need to publish project results
which could influence policy reform on the African continent.
• AUDA-NEPAD implored the collaborative institutions to recognise
the Africa Agenda 2063 as a guiding roadmap and tool to advance
sustainable development on the African continent.
• The collaborative institutions agreed on the need to strengthen
resource mobilisation efforts in advancing OHS practice in the
region.
• AUDA-NEPAD will facilitate the establishment of the regional
technical working group on OHS in support of the research agenda
at the Centre of Excellence.
On 19 February 2020, a collaborative meeting and tour to
CBU-ACESM were held at CBU to re-emphasise the need and
importance of collaboration. The meeting followed the successful
technical meeting on 18 February. The key drivers in the meeting
included the need to support each other in areas of research and
resource mobilisation. After the meeting at the Centre of Excellence,
a courtesy visit was made to the vice-chancellor of CBU, Lieutenant
Colonel Professor Naison Ngoma, who welcomed the delegation
and reiterated the importance of the collaboration. Prof. Ngoma
highlighted the value of such strategic alliances and institutional
collaboration. He pledged his full support to the initiative and
implored all partners to commit to this strategic vision. Moreover,
the vice-chancellor encouraged the staff of CBU to take advantage
of the collaboration since AUDA-NEPAD, South Africa and Zambia
have sufficient resources and expertise to drive the OHS research
agenda on the continent.
Present in the meeting were Mr Noman Khoza (AUDA-NEPAD),
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Dr Dingani Moyo (MSU and Wits University), Dr Daniel Masekameni
(Wits University), Prof. Jameson Mbale (CBU inaugural director of
research and consultancy), Mr Patrick Hayumbu (CBU), Dr Fwasa
Singogo (Ministry of Health – Zambia), Dr Indrah Sen Singh (CBU
head of Department of Chemistry), and Ms Mafwenko Chilubi
(Centre of Excellence on Occupational Health and Safety).
Dr Daniel Masekameni gave a guest lecture on the importance
of research and understanding of exposure science as a key policy
reform enabler. Mr Norman Khoza presented a brief overview of
the need for universities to understand the African Union’s strategy
and declarations. One of such roadmaps is the Union’s Agenda
2063 which is the blueprint of the continental developmental
agenda. One of the Union’s seven ‘aspirations for the Africa we
want’ advocates for a prosperous Africa based on inclusive growth
and sustainable development.5 For this aspiration to be realised,
we need a sound educational system in all corners of the continent. We must be determined to eradicate poverty and build
shared prosperity through a social and economic transformation
of the continent.
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The mental health impact of COVID-19: the
disruption that no one anticipated
Ehi Iden, President, OSHAfrica, Ikeja – Lagos, Nigeria
e-mail: ehi@oshafrica.africa
www.ohsm.com.ng
At the end of 2019, people did not think that the novel coronavirus
outbreak would so drastically change the global economic landscape,
workplaces, patterns of work, families and our overall health and
wellbeing. Initially, COVID-19 was trivialised in many quarters and
likened to the outbreaks of SARS and MERS that were successfully
confined and prevented from spreading beyond Asia and the middle
east regions. But the coronavirus spread as fast as man travelled and
quickly landed in every region of the world. Today, we talk of ‘the
new world order’ and ‘the new normal’ in reference to the new world
in which we find ourselves living.
According to Warren Buffet, who is among the most successful
investors in the world, “What we learnt from history is that people
do not learn from history”. This is true when we consider similarities
between the current COVID-19 pandemic and the Spanish flu of
1918, which led to the shutdown of businesses, places of worship
etc. while people were forced into isolation. At the end of what was
described as the deadliest plague of the twentieth century, most of
the survivors suffered heightened mental health conditions, including
sleep disturbances, depression, mental distraction, dizziness, and
pandemic-related suicide. Those who were able to return to work
had difficulties in coping at work.
Are we to expect similar health outcomes post-COVID-19?
Predictably, yes. As I write this there have been over five million
confirmed cases of COVID-19 and over 100 000 deaths globally.1
To control the spread of this novel coronavirus, about a third of the
countries in the world are in some form of lock down.2 The pandemic
and responses to it override and disrupt personal and organisational
plans, and have pushed the world into survival mode. Non-essential
businesses and institutions have been forced to shut their doors and
employees have gone into mandatory isolation, along with their
families. None of this was in anyone’s 2020 plan.
The words ‘isolation’, ‘quarantine’, ‘infodemic’ and ‘new normal’
have become part of the new vocabulary. Isolation has disrupted
social integration and support systems of our collective co-existence
and greatly influenced mental health. Many suffer from loneliness and
many “live-alone” employees suffer from lone-worker syndrome. Lone
workers are those who work by themselves without close or direct
supervision.3 Typical hazards encountered by lone workers include
accidents, sudden illnesses and inadequate rest. Under lockdown
conditions, the lone-worker syndrome, which is characterised by fear,
anxiety, uncertainty, longer hours of work and irregular sleeping patterns that lead to a variety of mental health conditions, is a real concern.
As lockdowns are relaxed and preparations are made for return to
work, the mental state of returning employees must be considered.
The new ways in which we will relate to and communicate with each
other must begin while employees are still working from home.
Should we retrain managers, human resources teams and others
on a whole new way of communication and handling of employees?
Yes, we should. There is a whole new work order and we are dealing
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with people returning from isolation and not vacation. Seating
plans will be changed to meet the physical distancing protocol.
With few people returning to the workplace, while others continue
to work remotely, the ‘buddy’ support system will be replaced with
the COVID-19 legacy of ‘no hug and no hand shake’. Adjusting to all
these changes will come with mental health issues. Proper people
management skills will be in high demand in the new work order. In
addition, management systems have changed to include not only
workers who work in places of work but also, to a much greater
extent than before, those who now work remotely. Systems need
to be reviewed to accommodate these two categories of workers.
High levels of uncertainty put further strain on both employers and
employees. The global economy is, and will be, adversely impacted
by this pandemic. What does this mean for businesses and employees?
Will the new work order lead to job losses and pay cuts? Has the
future of work arrived faster than predicted? Will some types of jobs
or roles still be needed in workplaces? Will organisations survive this
pandemic? These uncertainties further exacerbate fear and anxiety
thereby increasing the mental health burden of both employees
and employers.
While employers work hard to keep businesses and institutions
viable and to gradually re-integrate employees into new work
patterns and systems, we must not forget that employers are human
beings. They also underwent isolation and are not immune to the
mental health issues highlighted above. There is an urgent need
to create support systems for employers and managers to enable
them to attend to the needs of employees while also dealing with
increased workloads. If not cautioned, they are likely to suffer from
compassion fatigue. Knowing this, we need to consider options for
mental health support for employers and managers.
In fewer than six months, COVID-19 has completely disrupted the
world of work leaving us all to learn and adjust to the new workspaces
and work patterns.
This article is based on Ehi Iden’s blog article available at
http://ohsmcomng.blogspot.com/2020/05/covid-19-change-no-oneanticipated-and_29.html.
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Guidelines on hygiene and infection control
procedures during RFA testing
Tia-Mari Hofmann and Daleen Schoombee, Rehabilitation and Functional Assessment Technical Team
e-mail: tia-mari@iafrica.com; daleen1sch@gmail.com
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Work capacity assessment as performed at the rehabilitation and
functional assessment (RFA) centres forms an integral part of riskbased medical surveillance in industry, quantifying medical risk into
functional terms. The test methodology entails a work physiological
approach with the focus on cardiorespiratory fitness to work, an
important component in health risk assessment in view of the novel
coronavirus (SARS-CoV-2) outbreak. A safe assessment environment
is of utmost importance for staff members as well as workers who will
be exposed to physical assessments during this challenging time. A
standard operating procedure (SOP) aimed to provide guidelines for
hygiene and infection control was compiled and introduced at all RFA
centres. This procedure should be regarded as technical guidance
to be used in combination with company-specific procedures, and

adaptation to be done based on each RFA centre’s layout, referral
processes etc. Ongoing revision and updating of procedures as new
information becomes available, and the disease process unfolds,
should be done. The full SOP can be viewed on the Occupational Health
Southern Africa website (www.occhealth.co.za).
The guidelines provided include general aspects related to limiting
the spread of the virus, which include:
1. General hygiene and required RFA centre-specific procedures:
procedures must include aspects such as areas requiring cleaning/
disinfecting, frequency of cleaning, cleaning action, safety precautions during cleaning, biological monitoring, training of staff
responsible for cleaning, and monitoring of compliance.
2. Medical screening prior to RFA: workers are referred to the RFA
centre following screening at the occupational health centre (OHC).
Workers presenting with vital signs in excess of the norm, or any
other risk factors for SARS-CoV-2 as identified during screening at
the OHC, are not referred to the RFA centre.
3. Hand hygiene: sanitisation must be implemented upon entry to the
centre, as well as during assessment.
4. Personal protective equipment: both staff members and workers
referred for assessment must wear surgical or other masks deemed
appropriate. Insofar possible, surgical gloves should be worn underneath safety gloves during functional work capacity (FWC) testing.
5. Screening of vital signs at the RFA centre: screening of temporal
temperatures at the RFA centre must be performed in the case of
a worker presenting for assessment a day after having been screened
at/referred from the OHC. Confirmation of temporal temperatures
≥ 37.3 °C must be performed using a tympanic thermometer. If the
tympanic temperature measurement is 37.4 °C or above, the client
must be referred to the OHP at the OHC for medical investigation.
6. Physical distancing: a distance of 1.5–2 metres between clients, and
clients and staff members, must be maintained at all times by
providing visual clues for keeping the required social distance on
the floor and seating by means of markers in all areas within the RFA
centre, as well as in any waiting areas outside the RFA centre. Proper

Figure 1: Hand sanitiser dispenser

Figure 2: Social distancing: reception area
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10. Induction and education: the usual RFA induction must be
extended towards inclusion of information on COVID-19, and
hygiene procedures as practiced at the RFA centre. Posters with
information on COVID-19 must be displayed in the centre.
11. Waste management: a waste management procedure must be
available, and containers used for waste disposal must have lids
available.
12. There must be a checklist and compliance register for use at the
centres.

Figure 3: Hand hygiene posters
organisation is also of the essence to allow for social distancing in
the change rooms. Access control at change rooms is recommended
to control the number of clients entering at one time.
7. Work procedures: the number of referrals, and number of workers
accommodated in the RFA centre at a given time, must be regulated
according to the layout and size of the specific centre. FWC testing
should also be limited to critical assessments.
8. Disinfection of feet: hygiene measures in this regard should include
post-test disinfection.
9. Fitting of Polar equipment: Polar belts for transmission of heart
rate during assessment are usually fitted by the test administrator.
Contact with workers is to be limited by means of demonstration of
fitting of transmitter belts, and having workers fitting their own
belts.

Figure 4: COVID-19 awareness
posters displayed in the RFA
centre – PPE
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The use of an automated system for heart rate recording during
assessment is another initiative for consideration, as physical contact
with the client is decreased, and data integrity is protected to a greater
extent than with manual recordings. The classic method for recording
heart rate data during RFA testing requires the test administrator to
use Polar equipment for heart rate recordings. Contact with workers
to record the pre- and post-test heart rates on physical work capacity
(PWC) testing is far greater than when using the automated system.
The automated system, developed by Dankospark, records heart
rate data without user interaction, and transfers data directly to the
RFA web-based software system. Client information captured during
the registration process on the RFA software automatically interfaces
with the application on a tablet.
The test subject wears a heart rate monitoring belt for the duration
of the PWC test, allowing a profile of his/her heart rate (physiological
response to a moderate workload) to be recorded during the assessment. Pre-exercise heart rates and recovery heart rates are also recorded.
Real-time test data are available to the test administrator, with a
warning system if clients exceed their maximal permissible heart rates.
Under the latter circumstances, the assessment is discontinued to avoid
overexertion, contributing to the safety of clients during the assessment.
Development of a semi-automated FWC section of the RFA test is
in the final phase of testing.
Apart from creating a paperless test environment, users also
report that the test environment is more relaxed as measurements
are automatically captured.
To access the RFA hygiene and infection control SOP, please click here.

Figure 5: COVID-19 awareness
posters displayed in the RFA centre –
Social distancing
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Figure 6: COVID-19 awareness
posters displayed in the RFA centre –
Reporting of symptoms
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GLOBAL EXPOSURE MANAGER
International Occupational
Hygiene Association

7th International Industrial Hygiene Conference and PDC,
New Delhi, India
Maharshi Mehta, International Safety Systems, Inc., e-mail: maharshi.mehta@isseh.com
The Central Industrial Hygiene Association (CIHA) of India conducted
its 7th International Industrial Hygiene Association Conference and
Professional Development Course in India from 3 to 5 February, 2020.
The conference was held in collaboration with the American Industrial
Hygiene Association (AIHA), the International Occupational Hygiene
Association (IOHA), the Indian Association of Occupational Health
(IAOH), the Board for Global EHS Credentialing (BGC), and the Institute
of Science and Technology for Advanced Studies and Research (ISTAR).

The conference was supported by Nanozen, SKC/Swan, Dupont, and
Reliance Industries Limited (RIL).
Kathy Murphy, president of AIHA, and other industrial hygiene
professionals from India presented technical papers on various aspects
of industrial hygiene and ethics. Shrenik Ranpura, former secretary
and board member of CIHA, presented a most engaging full-day PDC
on industrial ventilation.

Participants in the 7th International Industrial Hygiene Association Conference and Professional Development
Course of the Central Industrial Hygiene Association (CIHA) of India
Photograph: Maharshi Mehtar

International Occupational Hygiene Association activities
Thomas P Fuller, IOHA president-elect, e-mail: tpfuller1@gmail.com
The IOHA is currently working on its 2021–2025 strategic plan. Many
ideas have been raised for the promotion and recognition of our
profession. Feel free to contact our president, Rene Leblanc, should
you wish to express your opinion.
The IOHA2020 conference that was scheduled to be held in Deagu,
Korea in October 2020 has been postponed to 21–26 August, at the
same venue. Conference registration information can be found at
http://www.ioha2020.org/index.php. New information and deadlines
for symposium, podium, and PDC submissions will posted shortly.
The IOHA board meeting that was scheduled to be held in
Bristol, England at the British Occupational Hygiene Society (BOHS)
conference on 18 April 2020 was, instead, held by teleconference,

131
34

Vol. 26 No. 3 MAY/JUNE 2020

as the conference was postponed to 28 September–1 October
2020. The National Accreditation Recognition Committee and the
Strategic Planning Committee meetings were held the next day, by
teleconference, on 19 April 2020.
The IOHA Spanish Certification Development Task Force is meeting
monthly to move towards the creation of an independent certification body and exam programmes. The group is currently creating
governance documents, exam development and implementation
protocols, and exam questions.
As you can see, we are very actively representing the voices of
occupational hygienists, and providing resources to reduce illnesses
and fatalities to workers, globally.
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Hygiene Association

Société Française des Hygiénistes du Travail (SOFHTY)
Nathalie Argentin, Solvay Industrial Function, HSE/Industrial Hygiene
e-mail: presidence@sofhyt.fr
For several years, Société Française des Hygiénistes du Travail (SOFHTY)
has combined its annual conference with other activities. This year,
SOFHYT will combine several activities on 18 and 19 November 2020
in Paris, France. Administration of the SOFHYT certification exam and
SOFHYT general meeting will take place on 18 November 2020, and
will be followed by the annual conference on 19 November 2020.
For this conference, SOFHYT will be aligned with the European
Agency for Safety and Health at Work (EU-OSHA) current campaign
theme (musculoskeletal disorders); thus, the annual conference will
be dedicated to ergonomics. This is an opportunity for SOFHYT to
benefit from the expertise of Société d’Ergonomie de Langue Française
(SELF) – the French-language Ergonomics Society – and initiate
collaboration with this society, in addition to our international
societies (IOHA and IEA).
During the conference, participants will have the opportunity
to listen to presentations on the science of ergonomics, and the
EU-OSHA campaign for assessment methods. They will also get
feedback from international groups and small companies, and will
be able to engage in discussions about musculoskeletal injuries and
prevention. Attendees will be invited to participate in an interactive
workshop based on a real-life study case. The conference will also allow
participants to meet, exchange ideas, and increase their networks.
For more information and conference registration, visit https://www.
sofhyt.fr/forum-2020.

COVID-19 WEBPAGE
SOFHYT has created a COVID-19 page on its website: www.sofhyt.fr/cov.

The webpage provides a place for all valuable French-language documents on the topic, including articles, fact sheets, and links to other
webpages or videos. The aim is to help our occupational safety and
health colleagues easily and quickly find useful information.
Several chapters are available on the COVID-19 page, including:
• reference websites (e.g. WHO, CDC)
• how to manage the pandemic at work (with some documents
on ventilation, disinfection, etc.)
• hygiene measures
• respiratory personal protection equipment (with a focus on
the different types of masks, the way to adjust them, and their
disinfection)
• home offices and ergonomics
On this page, people can find not only French references but
also Canadian or Swiss ones. This information has been sent to the
Belgian Society for Occupational Hygiene (BSOH), Swiss Society of
Occupational Hygiene (SSHT) and Conseil Canadien d’Agrément
des Hygiénistes du Travail (CCAHT) boards to be shared with their
members and networks.

American Industrial Hygiene Association
Thomas P Fuller, IOHA president-elect, e-mail: tpfuller1@gmail.com
The American Industrial Hygiene Association has created a COVID19 ‘Back to Work Safely’ initiative to help employers and employees
get back to work safely with industry sector-specific guidelines
and resources. The AIHA has created a series of free guidelines that
include recommendations on ventilation, personal hygiene, physical
distancing and enhanced cleaning. Guidelines are available for the
following industries:
• At-home service providers
• Construction
• General office settings
• Gyms and workout facilities
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•
•
•
•

Hair and nail salons
Retail establishments
Restaurants
Rideshare, taxi, limo and other passenger driver-for-hire services

All resources are available to download on www.backtoworksafely.org. Additionally, COVID-19 resources on personal
protective equipment (PPE) and re-entry into the workplace
hazards can be found at the AIHA media outreach page at
https://www.aiha.org/about-aiha/communication- center/
aiha-media-outreach-regarding-covid19-pandemic.
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Celebrating International Nurses Day 2020

Nursing the world to health
Denise Minnie, SASOHN president
e-mail: denise.minnie@randwater.co.za
International Nurses Day is celebrated around the world on the
birthday of Florence Nightingale, 12 May, to commemorate the
foundational philosopher of modern-day nursing. The event,
established in 1974 by the International Council of Nurses (ICN), also
serves to highlight the important role that nurses fulfil in healthcare.
Although International Nurses Day is celebrated annually, 2020
marks the 200th anniversary of Ms Nightingale’s birth, and
therefore the World Health Assembly designated 2020 as the
International Year of the Nurse and the Midwife.

Florence Nightingale (1820-1910), known as “The Lady
With the Lamp”, was a British nurse, social reformer and
statistician best known as the founder of modern nursing.
Her experiences as a nurse during the Crimean War were
foundational in her views about sanitation.
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Each year, the ICN commemorates International Nurses Day to
raise awareness of issues or challenges in the nursing profession,
including the impact of economic factors and ongoing struggles
against inadequate remuneration and unsatisfactory working
conditions.
Nurses account for more than half of the world’s health workers,
providing vital services throughout the health system. Findings
identified in the State of the World’s Nursing Report1 identified the
gaps in the current nursing workforce and important areas that
need investment to improve health for all, outlining the roles and
contributions of the nurses.
Nurses need to be healthy, wear their personal protective equipment (PPE) and work within their scope of practice. Historically, and
still today, nurses have been at the forefront of fighting epidemics
and pandemics across the globe. Currently, around the world they
are demonstrating their compassion, bravery and courage as they
respond to the COVID-19 pandemic; never has their value been more
clearly demonstrated. The COVID-19 pandemic underscores the
urgent need to strengthen the global health workforce.
The year 2020 has been dedicated to nurses. It is time that all
nurses were valued for their dedication and efforts in nursing the
sick back to health. Nurses make a difference in so many lives; they
leave their homes early, return late at night due to their shifts, and
have minimal time for families and themselves. For Nurses’ Week,
SASOHN would like occupational health nurse practitioners to be
honoured as follows:
• Respect – may all be respected for their admirable qualities and for
their professionalism in the workplace.
• Recognition – they deserve recognition from employees, employers
and other stakeholders who should understand the roles, responsibilities and accountabilities of the occupational health nurse. It is
equally important to understand the vital role played by occupational health nurses during the COVID-19 pandemic at the
workplace. Some have had to take a lead, advising and making
recommendations to management.
• Realistic expectations – they should be able to practise their duties
safely and within their scope of practice. They need time to rest and
recover – and to be given time out to recoup.
• Remembered – they should be remembered for having a wealth of
information that they share. They make an impact and a difference
in so many lives; some may not appreciate what they do but most
have left a legacy.
• Renew – they should be remembered for the day they took an oath
to be of service to others, their great work should be appreciated,
and they should be valued for the sacrifices they make on a daily
basis. The year 2020 is dedicated to nurses and is meant to be filled
with celebrations dedicated to the nurse and the midwife.
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SASOHN

The SASOHN 2020 ExCo, back row, L–R: Doreen Botha, Ruwaida Johnson, Thandi Kumalo, Belinda WaltersGiraut, Lindie Janse van Rensburg, Kim Davies, and Tania Vos; middle row, L–R: Karen Mayer, Louise de Wet, Bella
Sepalamelo, Elize van Jaarsveld, and Louwna Pretorius; front row (SASOHN office bearers), L–R: Annemarie Mare,
Catherine van Niekerk, Denise Minnie (president), Joan Visser, and Michelle Bester
Photograph: SASOHN
Nurses and midwives are the first point of care and the backbone
of the health system. They devote their lives to meeting essential,
everyday health service needs of communities. When one reflects
on their role as occupational health nurses, we know it is a calling to
render medical and occupational health services to the workers at the
workplace. Occupational health nurses are required to be thinkers
in times of crisis, counsellors when employees or employers face a
crisis, and providers of health education and recommendations in
any one of a thousand situations or dilemmas.
Added to this, they are entrusted with confidential information
which has many implications for the employee, employer and the
nurse practitioner. As occupational health nurses, they nurse and
care for all employees, dedicating their time and always giving of
their best to ensure that all employees at a workplace are healthy
and safe from risks and harm.

Ordinarily, this would be a time for celebration but, as nurses
across the world stand united in responding to the global COVID-19
pandemic, we must use International Nurses Day to shine a light
on the remarkable work that all healthcare staff are doing for the
entire nation and the world. Most importantly, these frontline
workers, as they are affectionally called, will be remembered for
many years to come.

REFERENCES
1. World Health Organization. State of the World’s Nursing
Report 2020: Investing in Education, Jobs and Leadership.
Geneva: WHO; 2020.

SASOHN CELEBRATIONS
SASOHN has many reasons to celebrate during the lockdown as SASOHN’s honorary life member, Ms Louwna
Pretorius, recently graduated with her Masters of Nursing degree from the University of the Western Cape in Cape
Town. Louwna Pretorius is a SASOHN past president and continues to be an active SASOHN member at both
regional and national levels. Her thesis was a qualitative study exploring ‘The experiences of nurse practitioners
on the support of managers in an occupational health and safety programme in a manufacturing environment’.
SASOHN would like to congratulate Louwna on this great achievement and wish her well in all future endeavours.
Louwna Pretorius
Photograph: SASOHN

We are very proud of her wonderful achievement; this could not have come at a better time as we celebrate the
Year of the Nurse and the Midwife.
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Guideline for a mandatory code of practice on the mitigation
and management of COVID-19 outbreak at mines
Dipalesa Mokoboto, Medical inspector, Department of Mineral Resources and Energy, MMPA vice-president
e-mail: Dipalesa.Mokoboto@dmre.gov.za

INTRODUCTION
Healthcare workers from Wuhan, China reported the first cases of a
new disease in late 2019. This was later named COVID-19 by the World
Health Organization (WHO). The WHO declared COVID-19 as a public
health emergency of international concern in January 2020 and, later
in March 2020, declared it a global pandemic.
The president of South Africa declared a national state of disaster on
COVID-19 on 15 March 2020, in terms of the Disaster Management Act No.
57 of 2002, which introduced several restrictions aimed to curb the disease.
The South African mining industry (SAMI) needed guidance and, on
26 March 2020, a document, ‘Guiding Principles on the Prevention and
Management of COVID-19 in SAMI’, was developed through the Mine Health
and Safety Council (MHSC) in consultation with tripartite stakeholders.
On 26 March 2020, a nationwide lockdown was declared in South
Africa until the end of April 2020. Amended regulations were issued by
the government on 16 April 2020 in terms of section 27(2) of the Disaster
Management Act, stating that the mining sector could start operating
at fifty percent labour capacity. In preparation for this, the minister of
mineral resources and energy issued directions in line with the amended
regulations in terms of section 27(2) of the Disaster Management Act.

BACKGROUND AND OBJECTIVES
The Department of Mineral Resources and Energy (DMRE), in consultation with the MHSC, developed a guideline in accordance with Section 9
of the Mine Health and Safety Act (MHSA) (Act No. 29 of 1996, as
amended). A task team consisting of tripartite stakeholders was established to draft the guideline. It was guided by, amongst others, documents from the WHO, the National Institute for Communicable Diseases
(NICD), the Department of Health (DoH), and other applicable statutory
obligations related to COVID-19. The task team also had to consider occupational medicine expert inputs while drafting the guideline. The draft
guideline was subsequently published for public comments, in terms of
Section 9(3) of the MHSA. Public comments provided valuable inputs for
consideration in finalising the guideline on COVID-19.
The objective of this guideline is to assist employers as far as reasonably practicable to establish and maintain a COVID-19 prevention,
mitigation and management programme at mines.

LEGAL STATUS OF THE GUIDELINE
According to Section 9(2) of the MHSA, as amended, an employer must
prepare and implement a code of practice (COP) on COVID-19. The COP
must comply with all relevant guidelines and instructions issued by the
chief inspector of mines (CIoM) [Section 9(3) of the MHSA], and all other
applicable statutory obligations related to COVID-19.

SCOPE
The guideline provides minimum requirements and best practices for the
compilation of a COP for the prevention, mitigation and management
of the COVID-19 outbreak. The aim is to ensure that mine employees
returning to work and any other person/s at mines, are protected from
transmission of the SARS-CoV-2 at the workplace and, where reasonably
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practicable, in the community, whilst providing guidance to all stakeholders regarding their roles and responsibilities in the management
of the COVID-19 outbreak.

STATUS OF THE CODE OF PRACTICE
1. Due to the highly transmissible nature of the SARS-CoV-2, the 		
employer is required to collaborate as far as possible with the local
authorities in dealing with the control of the pandemic.
2. The guideline is considered to be a living document that may need
to be updated as new developments on the prevention and
management of COVID-19 emerge.

RISK MANAGEMENT
In this section, the employer is referred to Section 11 of the MHSA, which
provides that the employer needs to identify hazards, assess the health
and safety risks to which employees may be exposed while at work, and
record the significant hazards identified and risks assessed.

KEY ELEMENTS TO BE ADDRESSED IN THE COP
Every employer is required to consider the following key elements when
developing their COP:
1. Risk assessment and review: employers are referred to the WHO
classification of the risk of SARS-CoV-2 infection into four risk groups,
ranging from very high to low risk.
2. Start-up and on-going procedure for mines: the procedure is
aligned to start-up procedure instructions issued by the chief
inspector of mines (CIoM), and disinfection of working spaces with
which employees would be in contact when returning to work.
3. COVID-19 management programme: this addresses, among others,
screening of employees before returning to work; issues of quarantine
and isolation; use of personal protective equipment; vulnerable
employees and fitness to work determination by the occupational
medical practitioner, considering that presence of a pre-existing
condition does not automatically render the employee unfit.
4. Monitoring and reporting: this addresses reporting of COVID-19
positive cases to relevant institutions, including the DMRE.
5. Compensation for occupationally acquired COVID-19: employers are
referred to the notice on compensation for occupationally acquired
novel coronavirus disease under the Compensation for Occupational
Injuries and Diseases Act (COIDA) (Act No. 130 of 1993, as amended),
since the DMRE has no jurisdiction over compensation matters.

RECOMMENDATIONS AND CONCLUSION
Employers will need to have procedures in place to address the above
aspects in line with their risk assessments. COVID-19 is a public health
issue, thus it is important that the mining industry works in collaboration
with the DoH. The guideline was drafted bearing in mind that mines differ
in size and capacity, hence the recommendation that mines collaborate
with the local authorities. The final guideline was promulgated on
18 May 2020 and can be found in the government gazette of 18 May
2020, gazette no. 43335. It is also available at www.gpwonline.co.za.

Occupational Health Southern Africa

www.occhealth.co.za

SAIOH

SAIOH president’s message
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Norman Khoza, SAIOH president, e-mail: president@saioh.co.za; normank@nepad.org
Nico Potgieter, SAIOH marketing and communication, e-mail: n.potgieter@dundeeprecious.com
Kate Smart, SAIOH chief administrative officer, e-mail: info@saioh.co.za
Deon Jansen van Vuuren, SAIOH general manager, e-mail: deon.jvvuuren@gmail.com
Lee Doolan, SAIOH PCC administrator, email: lee@saioh.co.za

SAIOH ORGANISATIONAL CHANGES
Early this year we received the resignations of prominent SAIOH office
bearers, Kenneth Hlungwane and Sean Chester. Kenneth was one of
our Professional Ethics Committee trailblazers and a former SAIOH
president. Sean was the Professional Certification Committee (PCC)
chairperson who, during his tenure, was the driving force in establishing numerous new PCC procedures, and a champion for occupational
hygiene. We also bid a sad goodbye to Julie Hills, a former PCC chair,
former president and SAIOH Fellow who is relocating to France with
her husband. We would like to take this opportunity to thank Kenneth,
Sean and Julie for serving this noble profession and wish them all the
best in their future endeavours. Luckily for us, they remain SAIOH
members and we know we can seek their valuable insight and advice
going forward.
We are excited to officially welcome Dr Hennie van der Westhuizen
as the new SAIOH vice-president. Hennie brings with him a wealth of
consulting and academic experience. I know that his contribution will
bring a noticeable change to SAIOH and the occupational hygiene
profession. Hennie is one of the original SAIOH founding members
and we are indeed blessed to have him as part of our team.
We also take this opportunity to congratulate and welcome Karen
du Preez as the new PCC chairperson. Karen is a registered occupational
hygienist who graduated from North-West University (Potchefstroom).
She is a long-serving member of the PCC and has actively participated
in the Gauteng-South branch since its inception. With the departure
of Sean Chester, and with Karen taking over the position of PCC
chairperson, the PCC will elect a new vice-chairperson in due course.
We congratulate Maryke van der Walt who has been appointed
as the PCC chief examiner (in training). Maryke is a registered occupational hygienist, safety practitioner and educator with the South
African Council for Educators (SACE).
Our three new council members have been allocated their portfolios, i.e. Deon Swanepoel – Technical Committee co-ordinator,
Moses Mokone – Branch and Discussion Group co-ordinator, and
Naadiya Nadasen – co-ordinator for National and International Liaison,
and the Website. Mr Oscar Rikhotso was appointed as the new chair
of the Professional Ethics Committee. We wish all of you fortitude
in the tasks allocated to you and trust that the profession will grow
from strength to strength under your leadership in these strategic
portfolios. We are extremely grateful, and warmly welcome our new
and old colleagues who volunteer to serve SAIOH, our members and
the profession.

SAIOH STRATEGY SESSION
The council held a workshop on 27 February 2020 to review SAIOH’s
current strategy and develop a new five-year strategy. Work in this
regard is ongoing and is spearheaded by Jaco Pieterse (co-opted
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council member for Strategy). We would like to acknowledge the
excellent contributions from our members. These contributions were
considered and implemented where appropriate.

INNOVATION CORNER
Pardon my laziness and personal belief that nothing is new under the
sun; hence I define innovation as “an amalgamation of two products
to make a completely new and efficient product”. Kevin McFathing said
that it is “the introduction of new products and services that add value to
the organisation”. Stephen Shapiro defines it as “staying relevant”, and
David Burkus stated that it is “the application of ideas that are novel
and useful”. If you have any innovative and noteworthy occupational
hygiene achievement/results/lessons learned that have an element
of human interest, please send a (200 or fewer words) summary to
president@saioh.co.za.

REGIONAL STRUCTURES’ AGILITY
To accelerate the growth of SAIOH, we call on our long-serving SAIOH
members to adopt a branch or discussion group. The objective is to
support the branch with strategic direction, alignment, fundraising
and mentorship of branch chairs. This function is critical in building the
organisation from grassroots. Part of the initiative is to develop leaders
and prepare them for council nomination. This will create transparent
and effective promotional pathways; council members need to be built
from the branch level. Members who have participated at the branch
level have a better understanding of how to strengthen our organisation. Where discussion groups are already in place, we ask that you
notify the SAIOH administration, allowing us to keep communication
channels open and support your initiatives.

INTERNATIONAL DAYS
On 28 April 2020, the world celebrated the World Day for Safety and
Health at Work with a revised theme, Stop the pandemic: Occupational
safety and health can save lives. The African Union Development Agency
(AUDA-NEPAD) and International Labour Organization (ILO) hosted
an Africa Webinar with participation from the African Union, Africa
Centre for Disease Control and Prevention (ACDC), the Department
of Employment and Labour RSA, the International Congress for
Occupational Health (ICOH), the International Occupational Hygiene
Association (IOHA), Workplace Health Without Borders (WHWB),
OSHAfrica, and others.
On 8 March 2020, the world celebrated International Woman’s Day,
where the ILO calls for action on accelerated gender parity. Without
degrading the work of good men out there, we acknowledge that
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women are the backbone of any economy, and we see that in our
own organisation. I take a moment to honour the women who are at
the forefront of occupational hygiene. Issues in women’s occupational
health should be examined within the context of gender-specific issues.1
National Freedom Day wrapped up the first term of 2020 on
27 April. This year’s theme was Celebrating 25 years of freedom. The
term ‘freedom’ brings up many contentious issues in many corners of
this country. The question I ask myself is ‘how can I contribute to free
workers from the scourge of occupational diseases and injuries?’ The
ILO estimates that, globally, 2.3 million workers die each year as a result
of occupational accidents or work-related diseases, of which about
two million deaths are due to occupational work-related diseases.2
How will SAIOH contribute to reducing this number?
International days falling in the second quarter of 2020 include
International Nurses Day (12 May), National Youth Day (16 June) and
International Father’s Day (21 June). I salute our healthcare workers,
including SAIOH members who have been at the forefront of the
COVID-19 pandemic. This includes all fathers, young people and
mothers who were infected and affected by the disease. We continue
to pray with you; we know we will prevail. Happy Father’s, Youth and
Nurses Days to you.

OUR MEMBERS
Congratulations to Dr Hennie van der Westhuizen and Dr Daniel
Masekameni for completing their PhDs (Cape Peninsula University
of Technology (CPUT) and University of Johannesburg, respectively),
and Mr Oscar Rikhotso who received his MTech degree from Tshwane
University of Technolog (TUT), in 2019. Oscar recently joined TUT as
a lecturer to give back to the community, after a long spell with
SASOL. We would also like to congratulate Dr Leon Harmse, who
completed his DTech in 2017; we are fortunate that Leon joined the
PCC this year.

Daniel Masekameni
Photograph: SAIOH

Hennie van der Westhuizen
Photograph: SAIOH

COVID-19
2020 brought us an unprecedented situation, with the COVID-19
pandemic affecting our lives and bringing new challenges. However,
it also brings opportunities and calls on us to reflect on how and why
we do certain things. More information on SAIOH’s position, operations
and activities are provided below.

SAIOH’S POSITION ON COVID-19
SAIOH, through the president’s office, issued several messages
regarding its response to the COVID-19 pandemic, both to members
and stakeholders. SAIOH supports the restrictions and measures
implemented by the South African president, Mr Cyril Ramaphosa,
to protect the public and prevent the spread of the virus. SAIOH and
occupational hygiene practitioners are classified as essential services
during the lockdown phases, allowing SAIOH and its members to
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contribute to society by combating the virus, i.e. through COVID-19
risk assessments, evaluation of personal protective equipment (PPE),
control measures, etc.

SAIOH’s operations
SAIOH may be affected by COVID-19 but continues to function as
normal, as detailed below:
• SAIOH will continue to fulfil all daily duties and obligations.
Administrative staff will be working from home until further
notice,providing continued support through remote means.
Communication channels (e-mail, phones) remain open as per usual.
• SAIOH’s public activities have been suspended/deferred, including
the SAIOH Annual Conference, branch meetings and workshops
(more details follow).
• SAIOH will continue to provide information on the pandemic to its
members through the various communication channels.

SAIOH’s activities to combat COVID-19
SAIOH and its members are key in the fight against the pandemic, with
regard to risk assessments, prevention, control, and management of
COVID-19 in the workplace. The role of the occupational hygienist now,
more than ever, is fundamental.
Activities that SAIOH is currently involved in are summarised below:
• SAIOH’s Technical Committee is preparing position papers on issues
concerning COVID-19, which will be made available to members
for comment and use.
• SAIOH issued guidance to its members on measures to take against
the virus whilst performing duties in the field:
o One of the recommendations to prevent the spread of
		 COVID-19 is social distancing which means keeping a distance of
		 at least one meter apart (ideally 1.5 to 2 m). SAIOH suggests that
		 care be taken to not spread the disease through sharing of
		 sampling equipment and standing close or making contact
		 when putting samplers on workers. We would recommend that
		 static samples be used in preference to personal sampling, or
		 that sampling be avoided at this time. If unavoidable, then
		 sampling equipment should be disinfected (before and after use),
		 and gloves and N95 masks (FFP2 respirators) should be used
		 when in close proximity to the person being sampled.
o All equipment should be disinfected before being used, and after
		 it is collected.
o Occupational hygiene staff must be trained to take the correct
		 precautions when conducting surveys, i.e. practise physical
		 distancing wherever possible.
• SAIOH hosted a webinar on ‘Post-lockdown workplaces and the
role of the occupational hygienist’ on 14 May 2020 to share information and knowledge regarding challenges and opportunities, and
the role of the occupational hygienist in ensuring the health and
safety of workers returning to their workplaces in the presence
of COVID-19. The session was led by Prof. Cas Badenhorst and other
SAIOH members who have been involved in COVID-19-specific risk
assessments, assisting the Department of Health and the Department of Employment and Labour. The intention was for attendees
to use the shared information and material to initiate discussions at
the branch and regional levels (a ‘train the trainer’ approach) to
reach a wide audience and multitude of workplaces.
• SAIOH supported the Department of Health’s Health and Safety
Unit’s call for volunteers to conduct pro-bono baseline health risk
assessments at some of their test laboratories. The SAIOH PCC Exco
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regarding evaluation criteria, 75 candidates wrote the assessments.
Disappointingly, several candidates (especially at hygienist level) did
not pass the written examination. This outcome gives credence to the
reason for the new criteria at the technologist and hygienist levels,
which are available on the SAIOH website (www.saioh.co.za).
Following the written assessments, oral assessments were held
remotely for the technologist and hygienist candidates who passed
the written assessments. The PCC Exco, in view of COVID-19, discussed
various options on how to proceed with the oral assessments whilst
ensuring that integrity remained our highest priority. Our PCC assessors
rose to the occasion and digital oral assessments went ahead countrywide. We are proud to announce that most of the candidates passed
their oral assessments. The PCC Exco thanks both the assessors and
those assessed for adapting to and ensuring an effortless assessment,
in line with COVID-19 control measures.
Table 1 summarises the outcome of the oral and final assessments. All
those who passed will be certified and registered at the respective levels.
Congratulations to all our members who passed their assessments!
We wish you the best in your professional development journeys and
trust that you will continue to seek to learn new skills and improve
existing ones. We encourage those who did not pass to persevere and
to seek a mentor through SAIOH’s mentorship programme, to assist in
developing their competencies.
The PCC Exco is currently reviewing options to ensure that PCC
assessments scheduled for the remainder of the year will continue as
originally planned. Oral assessments will continue to be conducted
via digital means (using Zoom meetings or similar platforms). The
candidates will be advised shortly about the arrangements for the
June written assessments.
Lee Doolan, PCC administrative officer, can be contacted at
lee@saioh.co.za with regard to matters mentioned above, as well
as other matters related to the PCC and assessments, registration
and certification. Information is also available on the SAIOH website
(www.saioh.co.za).

lauds this selfless task and has undertaken to award one CPD
point (per practitioner, per facility) to each SAIOH member who can
demonstrate volunteering and rendering such pro-bono services
to the department.
• SAIOH supports information sessions, training and webinars
scheduled through the National Institute for Occupational Health
(NIOH), South African Institute of Occupational Safety and Health
(Saiosh), and Workplace Health Without Borders (WHWB).

EVENTS
As a result of the COVID-19 pandemic, many national and international
events within the occupational health space, including occupational
hygiene, will not occur as scheduled this year. Please confirm dates
with the relevant entities. Concerning SAIOH 2020 events, please see
the alerts below:
• SAIOH Conference
As per the communication issued on 8 May 2020, SAIOH council has
cancelled the 2020 SAIOH National Scientific Conference which was
to be hosted by the Western Cape branch in November 2020. The
2021conference will now take place from 26 to 29 October 2021 in
Cape Town; details will be communicated shortly. The decision to
postpone was not taken lightly. Factors that were considered included
uncertainties associated with the current COVID-19 pandemic, lockdown phases, state of the South African economy, economic viability, speaker availability and the need for an annual general
meeting (AGM) in 2020.
• SAIOH workshops, branch meetings, etc.
In line with measures instituted against the spread of the novel
coronavirus responsible for COVID-19, scheduled SAIOH workshops,
branch meetings and discussion group meetings planned for
the near future will be deferred. Relevant information will be
communicated to members. The branch meeting and workshops
contact person is Tracy Mphaphuli who can be contacted at
tracym@saioh.co.za.
The IOHA 2020 Scientific Conference that was scheduled for
October 2020 in South Korea will now only take place from 21 to
26 August 2021 – still in South Korea. We will notify you about all
relevant IOHA 2021 information as we receive it. The IOHA 12th
Scientific Conference official website is http://www.ioha2020.org/.
Information about the SAIOH competitions that relate to the conference (the Hans Thore Smedbold and Nanozen Competitions) will be
communicated in due course.

REFERENCES
1. Kane P, editor. Women and Occupational Health. Issues and policy
paper prepared for the Global Commission on Women’s
Health. World Health Organization; no date. Available from:
https://www.who.int/occupational_health/publications/en/
oehwomenandoh.pdf (accessed 11 May 2020).
2. International Labour Organization. World Day for Safety and Health
at Work, 28 Apr 2015. Global trends on occupational accidents
and diseases. Available from: https://www.ilo.org/legacy/english/
osh/en/story_content/external_files/fs_st_1-ILO_5_en.pdf
(accessed 11 May 2020).

FROM THE PROFESSIONAL CERTIFICATION
COMMITTEE (PCC)
The PCC conducted their first written assessments for the year
on 6 March 2020. After the directive issued on 31 May 2019,

Table 1. Oral and final assessment outcomes, 2020 year to date
Category

No. assessed

No. passed

No. failed

Pass rate (%)

W201 (Assistants)

25

18

7

72.0

Technologists

11*

8

3

72.6

Hygienists

3*

2

1

66.7

Overall

39

28

11

71.8

*Hygienists and technologists include those who were assessed via oral examinations, i.e. those who passed the written assessment
and then sat the oral assessment
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Report on the ICOH mid-term meeting:
Rome, Italy, 11–13 February 2020
Claudina Nogueira, Occupational health consultant/Project manager, University of Pretoria (South Africa)
ICOH vice president: Scientific Committees (2018–2021), WHWB board member, SASOM ExCo member, e-mail: claudinanogueira@hotmail.com
Daan Kocks, SASOM chair and ICOH national secretary for South Africa, e-mail: info@sasom.org
Jaco Botha, Project co-ordinator in the SASOM national office, e-mail: info@sasom.org
Founded in 1906 in Milan, Italy, as the Permanent Commission
on Occupational Health, today the International Commission
on Occupational Health (ICOH) is the world’s leading international scientific society in the field of occupational health, with a
membership of approximately 2 000 professionals from 105 countries
(www.icohweb.org). ICOH’s main objective is to foster the scientific
progress, knowledge and development of occupational health and
safety in all its aspects. The flagship of the ICOH activities is the triennial
World Congress on Occupational Health, usually attended by approximately 3 000 participants. ICOH has 37 Scientific Committees (SCs) and
five Working Groups (WGs), most of which hold their own symposia,
conferences and workshops; produce scientific monographs;
and review the abstracts that are submitted to the international
congresses. Mid-term meetings are held in the periods between the ICOH
congresses, and these are attended by the ICOH officers, board
members, and the chairs or secretaries of the SCs and WGs, with the aim
of discussing the ongoing activities of ICOH, and the progress made in
terms of the ICOH work plan for the specific triennium.
The ICOH mid-term meeting for the current triennium (2018–2021)
was held from 11 to 13 February 2020 in Italy, against the backdrop
of the rich tapestry of culture, ancient history, art, architecture and
beauty that is ‘Bella Roma’.

and occupational diseases. The INAIL is responsible for research in the
fields of work accident prevention, safety at the workplace, and health
in the living and working environments. Worker protection has increasingly taken on the characteristics of an integrated system of protection,
ranging from preventive actions at the workplace to medical services
and financial assistance, to rehabilitation and re-integration of victims
of workplace accidents or professional diseases, to social life and work.
The meeting venue was the INAIL Palazzo at 144 Via IV Novembre
in central Rome, originally built and inaugurated in 1932 as a theatre of
impressive architecture with a monumental façade, massive staircases,
an internal courtyard and terraced front. The building was recently renovated and houses various companies, including the INAIL headquarters.
Occupational health practitioners from South Africa play an essential role in ICOH activities as evidenced by two executive committee
members of the South African Society of Occupational Medicine
(SASOM) participating in the ICOH mid-term meeting: Ms Claudina
Nogueira, ICOH vice president for SCs, and Dr Adriaan Combrinck,
secretary of the ICOH SC on Occupational Health in the Chemical
Industry (and treasurer of MEDICHEM). The meeting was also attended
by a third South African, Ms Kim Davies, chair of the SC on Occupational
Health Nursing and past president of the South African Society of
Occupational Health Nursing Practitioners (SASOHN).

INAIL HOSTS THE ICOH MID-TERM MEETING

Day one, 11 February 2020

The ICOH mid-term meeting was organised and hosted by the Rome
headquarters of the Italian Workers’ Compensation Authority (INAIL –
Istituto Nazionale Assicurazione contro gli Infortuni sul Lavoro) which
houses the ICOH secretariat. The INAIL is a government entity with its
main objective being to safeguard workers against physical injuries

The mid-term meeting started with the joint meeting of the ICOH officers, board and SCs and was attended by close to 50 participants; the
officers’ meeting was held the previous afternoon. The joint meeting
opened with the report from the ICOH president, Dr Jukka Takala, and
was followed by reports on the SCs (Ms Claudina Nogueira, ICOH vice

Approximately 50 participants attended the ICOH mid-term meeting, 11–13 February 2020, in Rome, Italy
Photograph: Courtesy of ICOH secretariat (Italy)
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president) and the activities on the National Secretaries (Prof. Seong-Kyu
Kang, ICOH vice president), and the report by the secretary general, Prof.
Sergio Iavicoli. The meeting participants then broke up into groups for
discussion and feedback on three topics, viz. i) increasing collaboration
among SCs, ii) increasing the visibility of SC work and transfer of SC outputs to the ICOH repository, and iii) optimisation of management for SCs.
A general discussion on the way forward for SCs followed, emanating from the ideas that emerged. Prof. Malcolm Sim, president of
the ICOH2021 Congress, then shared updates on the organisation of
the event which will be hosted by the Australian and New Zealand
Society of Occupational Medicine (ANZSOM). He stated that the second
announcement would be disseminated shortly after the mid-term
meeting, with information on plenary speakers, fees, etc. The scientific
programme is being developed with the participation and suggestions
of the ICOH SCs. Prof. Sim’s presentation included a showcase of the
congress venue, the Melbourne Convention and Exhibition Centre.
The day ended with a visit to ‘Welcome to Rome’, a novel multimedia experience that allows one to dive into 2 700 years of history
of the ‘Eternal City’ via interactive activities consisting of holograms
and images, with video projections on the walls, ceilings and floors
accompanied by a narrative voice that describes the unique story of
Rome. This unusual visitors’ experience of the city was followed by the
official ICOH mid-term meeting social dinner at Al Pompiere Restaurant,
where a sumptuous feast of traditional Roman cuisine was served.

‘Fontana di Trevi’ – Rome’s iconic Trevi Fountain,
intricately carved in the Baroque style out of travertine
stone sourced from nearby Tivoli, depicts Oceanus, God
of Water, in the centre niche, flanked by Abundance
and Salubrity. The central feature of the monument is a
chariot in the shape of a shell, drawn by seahorses with
Triton as their guide
Photograph: Claudina Nogueira (South Africa)
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Photograph:
Dr Rafael de la Hoz (USA)

South African presence at
the ICOH mid-term meeting
– L to R: Claudina Nogueira
(ICOH vice president and
SASOM ExCo member),
Dr Adriaan Combrinck
(secretary of the ICOH
Scientific Committee on
Occupational Health in
the Chemical Industry and
SASOM ExCo member),
and Kim Davies (chair of
the Scientific Committee
on Occupational Health
Nursing and past president
of SASOHN)

Day two, 12 February 2012
International Conference on ‘Future of Work: Challenges
and Opportunities for Occupational Health and Safety’
The half-day conference, organised by ICOH and the INAIL, with the
patronage of the Municipality of Rome, was held at the magnificent
Protomoteca Hall of the Campidoglio, at the Piazza del Campidoglio – a
masterpiece of Renaissance architecture, designed by Michaelangelo.
The Piazza was laid down on the summit of the Capitoline Hill, the most
important of Rome’s seven hills. The Piazza’s popularity is also due to its
proximity to the Capitoline Museums and the legendary sculpture of
the ‘Capitoline Wolf’, the bronze she-wolf on top of the column which
is a replica of the original statue housed in the Capitoline Museums.
The conference was opened by the Mayor of Rome, Virginia Raggi,
and brought together international experts who addressed the challenges of a changing world of work, with a special focus on demographic
changes (particularly ageing workforces and migrants), rapid technological development, and changes in labour markets especially owing
to new ways of performing jobs. Occupational health and safety, as a
discipline, needs to keep abreast of these ever-changing work scenarios
by taking advantage of opportunities while managing new needs and
complexities introduced by technological innovation. The presentations
provided detailed analyses of the current context and discussed future
perspectives for the aforementioned fields. The various keynote presenters and panel discussion members were representatives of organisations
such as the European Agency for Safety and Health at Work (EU-OSHA),
the European Trade Union Institute (ETUI), the Union of Industrial and
Employers’ Confederations of Europe, the European Commission, the
National Institute for Occupational Safety and Health (NIOSH, USA), the
University of São Paulo, Brazil, the Italian Society of Occupational Medicine,
the BioRobotics Institute of the Sant’Anna School of Advanced Studies
in Pisa, the Italian Institute of Technology, the Italian Ministries of Labour
and Health, the World Health Organization (WHO), the INAIL, and ICOH.
In recent years, the INAIL’s research has increasingly focused on
identifying and managing emerging risks related to new organisational
models of work and the evolution of production processes following
the introduction of new technologies. ICOH also has dedicated WGs on
the future of decent work, and demographic changes and occupational
health. Hence, the conference was an opportunity for high-level debate
and discussion on the drivers and barriers of a changing world of work.

First ICOH board meeting
The first ICOH board meeting was held at the INAIL headquarters. The
final contract between the National Organising Committee of the
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ICOH2024 Congress and ICOH was formally signed before the beginning of the meeting. Prof. Abdeljalil El Kholti, President of the ICOH2024
Congress, presented an update on the congress organisation.
The 34th ICOH International Congress will be jointly organised by the
Moroccan Occupational Health Association (MOHA) and the Faculty
of Medicine and Pharmacy of Casablanca, Hassan II University of
Casablanca; and will be held in Marrakesh, Morocco from 28 April to
3 May 2024 with the theme: Enhancing occupational health practices:
Tackling the gap.
The programme for the afternoon included reports from the task
groups on membership (including the good performance of India,
as the top country, both in terms of membership number and new
members) and information and communication (with a focus on communication tools available to ICOH, including website, newsletter and
social media platforms).
The following ICOH WGs also reported on their activities: Future
of Decent Work; Demographic Changes and Occupational Health;
Implementation of the Global Strategy of Occupational Health for All, with
special reference to the global ban of asbestos; and Occupational Cancer.

Day three, 13 February 2020
Second ICOH board meeting
The following reports were presented on the final day: WG on Occupational
Infectious Agents; ICOH Finance Committee; ICOH Budget; and Task Group
on Constitution, and Bye Laws and Guidelines. There was a session dedicated to election procedures for the next triennium, where the adoption of
the electronic vote for the election procedures for the 2021–2024 triennium
was unanimously approved. The remainder of the meeting time was dedicated to discussions on the following topics: relationships between ICOH
and the international organisations, the International Labour Organization
and WHO, as well as non-governmental organisations; a proposal for the
appointment of ICOH honorary members; and the current ICOH strategy
and future developments.
The meeting adjourned with the ICOH president thanking all attendees for their valuable contributions and active participation during the
three days. A special vote of thanks and appreciation was extended to
the ICOH secretariat staff for their tireless work in organising the ICOH
mid-term meeting, and their support and able assistance to the ICOH
officers, board members and chairs of the SCs and WGs.

IMPACT OF THE NOVEL CORONAVIRUS PANDEMIC
We are living in unprecedented times across the globe, where every
country is experiencing the tragic and far-reaching impacts of the
pandemic due to the novel coronavirus SARS-CoV-2 that causes the
coronavirus disease (COVID-19). This situation and its impacts are
anticipated to continue for many months/years to come, and to affect
many sectors. Like so many other organisations, ICOH and SASOM have
had to review their programmes for 2020 and 2021.

Postponement of the ICOH2021 Congress
Following consultations between the ICOH2021 Congress organisers
and the ICOH officers and board members, the next ICOH Congress
(which would have taken place in March 2021) has been rescheduled to take place from 6 to 11 February 2022, at the same venue
(Melbourne, Australia) and with the same theme, which has become
even more apt: Sharing solutions in occupational health: Locally,
regionally, globally.
Consequent to the postponement of the ICOH2021 Congress, the
board took the decision to extend the current triennium (2018–2021)
until February 2022. The mandates of the current officers, board,
national secretaries and SC leadership (chairs and secretaries) will
also be extended. More information and new deadlines for the
ICOH2022 Congress will be published on the websites of the congress
(www.icoh2021.org) and ICOH (www.icohweb.org). This emergency
situation has raised awareness of the importance of shared solutions
and practices. ICOH and the congress organisers continue to work
towards planning and hosting a successful congress in February 2022,
and look forward to welcoming many participants in Melbourne.

Postponement of the 7th International Conference on the
History of Occupational and Environmental Health
The conference of the ICOH SC on History of Prevention of Occupational
and Environmental Diseases, scheduled to be held in Durban, South
Africa from 27 to 29 May 2020, has been postponed until 2022. More
information will become available in due course.

CHANGES TO SASOM’S SCHEDULES AND ACTIVITIES
The global pandemic has placed additional responsibilities and workloads on all practitioners involved in health services, in general, and
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also on occupational health and medicine professionals who are required
to ensure the safe return of workers to their respective workplaces and
livelihoods, as the South African economy restarts in a phased approach,
following the national lockdown.
The SASOM Annual Congress which was scheduled to take place in
Pretoria at the end of July, will no longer be held this year. Under investigation is the possibility of hosting a one-day conference followed by the
annual general meeting (AGM) in Pretoria at the end of the current year;
more details will be communicated once there is clarity on the feasibility
of a meeting. Virtual events are becoming the ‘new normal’ and SASOM is
engaged in securing information about the hosting of webinars in future,
including conferences and other nationwide CPD events.
The SASOM national office experienced an increase in activities
during the last two quarters, also taking into account the requests
for more information related to COVID-19. A review of the office
workload and website statistics indicated a month-on-month
increase in electronic and telephonic communications, inquiries
pertaining to occupational medicine and health practices, and
the number of unique website visitors (60% increase from January
to April 2020), website visits (50% increase), and website page visits
(15% increase).
The inquiries require expert opinions from SASOM members before
responding. The positive feedback received from recipients confirms
the consistently high standard of knowledge and expertise of SASOM’s
members. SASOM has continued to fulfil an invaluable role in keeping
its members abreast of relevant information received from various
stakeholders, pertaining particularly to issues related to COVID-19. In this
regard, SASOM has circulated 82 e-mails and communiqués to members
concerning aspects related to the pandemic.
SASOM’s international footprint in occupational health is becoming more evident with the long-term administrative assistance being
provided by the SASOM national office to the treasurer of MEDICHEM,
who is also the secretary of the ICOH SC on Occupational Health in the
Chemical Industry, from March 2020.
The SASOM national office in Pretoria relocated to new premises in
Montana at the end of February 2020, after being based in Meyerspark
for many years. The new contact details will be shared with members
once all logistical arrangements have been finalised.
Occupational Health Southern Africa
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10 steps to checking your spirometry result
Lindsay Zurba – Education for Health Africa,
e-mail: linds@educationforhealth.africa

Peter Stanyer – Stanyer Electroserve,
e-mail: peter@stanyersa.com
The 10-step process ensures that best practices for data validation, interpretation and record-keeping are adhered to in the assessment of
every spirometry test. This 10-part series briefly outlines each step, one by one.

STEP 9 – RECORDING AND REPORTING
Reporting the spirometry results
The purpose of recording and reporting is that any person who picks up
the spirogram at a later date will know exactly what happened at the time
of testing and will have clues as to factors during testing that will affect
interpretation.
Once testing is complete and before the test is stored, standardised
operator comments are strongly recommended by The Standardization of
Spirometry 2019 Update.1
To save time and promote thorough reporting, manufacturers are
encouraged to upgrade their spirometry software to include drop-down
menus which can be edited. Operator comments should be made in four
sections, including the following information:2
1. Relating to patient condition
(Pops up when patient information is entered)
• No comment
• First attempt at spirometry
• Reference values are based on ethnicity that may not be suitable
for this patient
• Patient used bronchodilator(s) prior to test (prompt for drugs, doses and
times used)
• Patient smoked < 1 hour prior to test
• Patient had difficulty understanding directions
• Patient reported consumptions of an intoxicant
• Observed symptoms e.g. cough, wheeze, dyspnoea or cyanosis
(prompt for symptoms)
• Other (prompt for symptoms)
2. Relating to quality of each manoeuvre
(Pops up at the completion of each manoeuvre)
• No comments
• Cough during the first second of expiration
• Glottis closure
• Early termination
• Hesitant start of test
• Obstructed mouthpiece or breathing tube
• Leak around mouthpiece
• Not at total lung capacity (TLC) prior to expiration
• Operator changed manoeuvre designation from acceptable to
unacceptable (prompt for a reason)
• Other (prompt for description)

Founded 22 years ago, Stanyer Electroserve is a South Africanbased company that provides sales, service and calibration of
audiometers, spirometers and vision screeners, across the African
continent. Our technicians have both the experience and the qualifications to assure you the highest quality and standards of service.

Occupational Health Southern Africa

www.occhealth.co.za

3. Relating to bronchodilator responsiveness testing
(Pops up just prior to post bronchodilator testing)
• Facility bronchodilator responsiveness testing protocol followed for
type, dose and delivery, method of administration and wait time before
post bronchodilator testing
• Post bronchodilator measurements obtained using other
bronchodilator(s), dose(s), delivery method or wait time (prompt for
description)
• Other (prompt for description)
4. Relating to quality of testing session
(Pops up at the completion of the testing session)
• No comments
• Acceptability and/or repeatability criteria not met despite patient’s best
efforts
• Spirometry-induced bronchospasm
• Patient was too tired to continue
• Forced expiratory volume in one second (FEV1) dropped more than 20%
from baseline
• Motivation difficulties
• Co-ordination difficulties
• Other (prompt for description)
For Section 1 above, “other” should include any information deviating from
standard protocol e.g. patient tested standing; ulna length or arm span used to
estimate height; patient did not use nose clip etc. For Section 3 above, “other”
should include any deviation from the default bronchodilator responsiveness
testing protocol used by the facility, that has not otherwise been entered.
Until the drop-down menu becomes available in the spirometry software, the operator should record as necessary in the given place within the
spirometry software, or by hand on the printed test report.
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