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Abstract: The overall unemployment rate in South Africa was impacted by the coronavirus (COVID-19)
pandemic, which led many people to resort to informal work such as street trading opportunities
in big cities. However, this work is located in the same cities where air pollution is of concern.
Furthermore, literature has indicated the lack of regulation of the informal trading sector as compared
to the formal sector. An analytical cross-sectional study is proposed to be conducted amongst all of
the informal food street vendors (indoor/inside buildings and outdoor/street pavements stalls) in the
inner city of Johannesburg, South Africa. By adopting a total sampling method of 746 vendor stalls,
this study’s key focus is on inhalation as an occupational exposure. In addition, the study aims to
assess the respiratory risk factors amongst informal food street vendors’ stalls and their impact on
vendors’ respiratory health. The risk factors to be assessed include the five common air pollutants:
street vendor’s infrastructure; socioeconomic factors; personal behavior such as tobacco smoking and
handwashing practices; wearing of respiratory protective equipment; and vendors’ exposure duration.
The data collection will follow three phases using quantitative methods. In the pre-assessment phase,
it will include a pilot study to test the walkthrough survey checklist and the respiratory symptoms
and diseases questionnaire. The assessment phase includes a total of eight area samples, which
will be taken in a 1-day event over four yearly seasons, as well as thirty personal samples taken in
winter over an 8-h work shift. The post-assessment phase will be the development of a risk impact
assessment and a risk management model. The study is essential for healthy occupational conditions
as indicated in the Occupational Health and Safety (OHS) Act (no. 85 of 1993) and the Regulations
governing general hygiene requirements for food premises, the transport of food, and related matters
(no. R638 of 22 June 2018).

Keywords: South Africa; Johannesburg; respiratory symptoms and diseases; risk assessment;
informal; street vendors; occupational health; environmental health

1. Introduction

In sub-Saharan Africa, including Southern Africa, it was stated that 89% of employ-
ment is informal [1]. Many people resort to informal sector employment for various reasons
such as lack of jobs or poor educational background, with informal trading as one of these
many jobs [2]. In the first quarter of 2021, South Africa’s (SA) Labor Force Survey reported
an unemployment rate of 32.6% (about 7.2 million unemployed persons) [3]. The youth
aged 15 to 24 years and 25 to 34 years recorded the highest unemployment rate of 63.3%
and 41.3%, respectively, with 35 to 44 years at 27%, 45 to 54 years at 20%, and the lowest
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were 55 to 64 years of age at 13.1% [3]. A comparison of employment in the provinces of
South Africa (SA) showed that the highest decline in employment was in the Limpopo
province (at 10.0%), followed by Gauteng with a decline of 9.9%. The percentages of
persons with educational levels below matric were 52.4%, followed by those with matric
at 37.7%, and only 2.1% of unemployed persons were graduates, while 7.5% had other
tertiary qualifications as their highest level of education [3]. According to the second
quarter statistics, an employment decrease was observed only in the formal sector (375,000),
while employment gains were observed in the informal sector (184,000), agricultural sector
(69,000), and private households (67,000) [3].

The term “informal vendors” refers to the self-employed workers who occupy side-
walks or informal structures. The informal trading by-laws of the City of Johannesburg
(COJ) [4] define an informal vendor as “a person who sells goods or services in a designated
area”. Furthermore, lifestyle and socioeconomic changes have caused many consumers to
find it easier and economical to buy prepared street food [5]. As informal work such as
street trading rises in the inner city of Johannesburg, the concern for the health of workers
rises, as well. Informal street vendors involved in the preparation and sale of food are the
most impacted by the national health legislations [2].

1.1. Environmental and Occupational Respiratory Risk Factors of Informal Street Vendors

The respiratory health impact on informal street vendors is due to various occupational
risk factors, which include indoor and outdoor air pollutants and other hazards caused by
their work environment, operational methods, and personal behavior. An air pollutant is
any substance in the air that is harmful to health [6]. The five common air pollutants of
concern as per the World Health Organization (WHO) and Centers for Disease Control
and Prevention (CDC) are Particulate Matter (PM), Ozone (O3), Nitrogen Oxide (NO2),
Sulfur Dioxide (SO2), and Carbon Monoxide (CO) [6,7]. The air quality in urban or
major cities all over the world has been problematic, with major air pollution sources
such as vehicle emissions and the presence of industrial activities. A street vendor’s
study conducted in Bangkok found higher concentrations of PM2.5, SO2, NO2, and CO in
roadside work areas as compared to residential work areas [8]. Another study in Hong
Kong found a higher concentration of PM10 (210 +/− 70 micrograms/m3) for outdoor
(roadside) vendors when compared to indoor (inside the shops) vendors, which was at
(130 +/− 40 micrograms/m3) [9]. These results are similar to the findings in Malaysia,
where the PM2.5 and CO were higher amongst roadside vendors as compared to indoor
restaurant workers [10].

However, the informal street vendors are also exposed to risk factors from the work
environment operations, which contribute to their respiratory health impact. The risk
factors include lack of infrastructure (such as a proper shelter to offer protection against
environmental nuisances, type of cooking stoves, access to water and hand-wash facilities,
improper waste management), exposure to dust, cooking smoke, vector breeding and
animal droppings, and general hygiene of the trading stalls and surrounding area. Further-
more, the respiratory health effects can be impacted by the exposure duration, previous
work exposures, and previous chronic respiratory diseases. Latency working periods have
been studied by various researchers and were proven to have an impact on health. For
instance, workers exposed to air pollution may develop chronic respiratory diseases that
may occur immediately or only after a few of years [11]. Various traffic related air pollution
studies revealed that exposed workers suffer from respiratory morbidity [8–17] and the
risk increases with the higher total exposure period [12].

Other possible risk factors of informal street vendors include socioeconomic factors
such as gender, age, education level, and the type of occupation or activity they are involved
in. Moreover, personal behavior risk factors include tobacco smoking (active and passive
smoking), hand hygiene practices, and wearing of personal protective equipment.

Good hand hygiene is a key issue when addressing respiratory health and is associated
with lowered respiratory infection [18–21]. However, it is a struggle for street vendors to
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practice hand hygiene due to the lack of access to water and handwashing facilities. The
struggle to adhere to the wearing of Personal Protective Equipment (PPE) is a concern
in many workplaces. Respiratory Protective Equipment (RPE) is a type of PPE, which is
mainly used to protect workers against inhalation of hazardous substances in the workplace
air. For informal street vendors, it is still a concern if they are fully equipped with the
knowledge of wearing the proper RPE (depending on the type of hazard they are exposed
to), and if there is an adequate maintenance, cleaning, and disinfection of the RPE [14,15,22].

1.2. Respiratory Health Impacts of Informal Street Vendors

Environmental and occupational risk factors may cause acute and chronic respiratory
diseases such as increased incidence of acute upper respiratory infections (eye, nose, and
throat irritation) that may interfere with normal activity, increased prevalence or incidence
of chest tightness, increased prevalence of wheezing in the chest apart from colds or of
wheezing most days or nights, as well as increased prevalence or incidence of cough or
phlegm production requiring medical attention [11,23]. In addition, chronic effects include
increased mortality, increased incidence of cancer, increased frequency of symptomatic
asthma attacks, as well as increased incidence of lower respiratory infections, cancer,
stroke, heart, and lung disease, which have prematurely killed about 7 million people
yearly [11,23,24]. Furthermore, the World Health Organization (WHO) mentioned that
occupational chronic respiratory diseases represent a public health problem with economic
implications in all of the countries [11].

The street vendor’s workplace or occupational environment puts the vendors at an
increased health risk and may contribute significantly to the burden of respiratory diseases.
It is estimated that 15% of the population attributable risk of asthma and chronic obstructive
pulmonary disease arises from work exposure [11]. The long-term exposure to outdoor air
pollution and traffic-related air pollution has been found to shorten life expectancy [11].
Furthermore, the long-term exposure to combustion-related fine particulate air pollution
has been found to be a risk factor for cardiac, pulmonary, and chronic bronchitis, as well as
decreased lung capacity and lung cancer mortality [11,25,26]. A study on the respiratory
system impact of female street vendors in Egypt ranked the bronchial asthma as the highest
disease, followed by chronic bronchitis [8]. Another study on street vendors in Bangkok
revealed lower respiratory infections (50%) as compared to upper respiratory (37%) [14].
Moreover, insufficient waste disposal facilities and hand wash facilities may have an impact
on the informal street vendors. A cross-sectional survey of the exposure to household
waste was associated with both increased prevalence of respiratory symptoms (such as
coughing, breathlessness, phlegm, sore throat, wheezing) and worse lung function testing
results (with self-reported diseases such as Pneumonia, Asthma, Bronchitis, etc.) [27].

1.3. Informal Vendors in the Public Spaces of South Africa: Practices and Legislation Background

The lack of legislation compliance in street trading activities is a burden to law enforce-
ment officers in SA [28]. However, this challenge is similar to other cities such as China’s
rise in unlicensed vendors [29]. Bénit-Gbaffou (2016) reasoned that the poor management of
street trading is caused by the contradiction of national policies or frameworks, whose man-
date is to fight poverty and promote economic development. However, it fails to address
specific municipality issues such as management of dense and congested streets [30].

The key to reducing risks to health caused by occupational or environmental settings
is to quantify the health risks and to assess their distribution [26]. This proposed study aims
to use quantitative methods to assess the respiratory health risks of indoor and outdoor
informal food street vendors and their impact on vendors’ respiratory health.

There is a need for environmental and occupational health interventions for informal
street vendors. The following objectives were formulated to achieve the aim of the study:
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� To identify respiratory risk factors in indoor and outdoor informal food street
vendors stalls;

� To determine the prevalence of respiratory symptoms and diseases amongst informal
food street vendors, and;

� To develop an informal vendors’ occupational health and safety model to promote
and protect the health of informal street vendors in urban public spaces.

1.4. The Significance of the Proposed Study

It is well known that exposure to air pollution is linked to respiratory and other health
effects. However, this study’s targeted population is one of the neglected areas of research
in terms of environmental and occupational health assessments, as well as interventions
implementations. In urban areas and big cities, air pollution is heavily impacted by indus-
trial and construction activities, and heavy traffic [12–17]. International research has been
extensive on the impact of air pollution on street vendors. However, there are limited quan-
titative studies on the quality of air in these workers’ occupational spaces. Furthermore,
most of the studies focused on the impact of air pollution exposure on respiratory health,
while neglecting other respiratory risk factors such as personal behavior, operational meth-
ods, work exposure duration, etc. [12–14]. Previous SA research studies have focused
mostly on the economic matters and operational hardships of informal street vendors. In
addition, limited studies exist on the health risks of street vendors [25,26]. Moreover, the
related studies on food premises have focused on the street vendor’s knowledge of safe
food hygiene and safety principles [5,31,32]. Furthermore, a few studies have focused
specifically on the street vendor’s air pollution exposure and its impact on respiratory
health. The strength of this proposed study is on closing gaps and increasing knowledge
from previous studies using a combination of methods to address the health risks [33]
of this novel group (e.g., ambient air measurement and personal exposure, informal ven-
dor’s surroundings and operational methods), as well as on providing an insight on the
prevalence of both respiratory symptoms and diseases.

2. Materials and Methods
2.1. Study Design and Sample

An analytical cross-sectional study will be conducted at the COJ Metropolitan Munici-
pality (Figure 1), in the Gauteng province of SA. The study will be carried out to compare
two types of informal food street vendors population groups, namely indoor (inside a brick
and mortar structure) and outdoor (sidewalk pavement), who prepare and sell food. COJ
is the largest city in SA and one of the 50 largest urban areas in the world. The city has
recorded a population of 5,783,000 in 2020, which is a 2.63% increase from 2019 [34]. The
inner city of Johannesburg has a mixture of residential, business, and industrial zoning
districts. The 2012 regional distribution of general informal trade activities in Johannesburg
indicated that the inner city is a major hub in informal trading [35].

The data collection and analysis will be done using quantitative methods. The limita-
tion of the cross-sectional design that is proposed for this study, is its difficulty to support
the causality of potential relationships that may be found. Although the association of the
risk factors and ill-health will not be implying direct causal relationships, they will offer
some evidence of potential risk factors that could or need to be avoided, in order to prevent
the development of respiratory symptoms and diseases amongst informal street vendors.

The strength of this study further lies in the large sample size. A total population
sampling will be followed. Involving all of the existing members within the population
of interest is one of the advantages of adopting a total population sampling method. This
study will give every member a chance to participate in the study and reduce the risk
of missing potential insights from members that are not included. Furthermore, this
type of sampling makes it possible to make analytical generalizations on the studied
population [36]. However, the drawback in this sampling can be the possibility of some
street vendors in the target population refusing to participate in the study.
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2.2. Sample Size Selection

The sampling source for the proposed study is the informal trader database of the COJ
Metropolitan Municipality Department of Health (DOH). The sample size for the study
will include 746 informal food street vendors (510 outdoor and 236 indoor stalls), who are
located in the COJ inner city. However, the researcher will use the updated database at the
time of data collection.

Inclusion and Exclusion Criteria

The inclusion criterion involves all of the indoor and outdoor informal food street
vendors over 18 years, trading in designated daily markets. This includes informal vendors,
who prepare their food elsewhere but sell or trade at their stalls.

The exclusion criterion will be all of the informal street vendors outside the inner-city
of region COJ and their non-foodstuffs, as well as non-designated street vendors or vendors
trading in illegal or prohibited areas, periodic markets, and special events vendors.

2.3. Data Collection Instruments

One of the most important steps towards reducing the risk of impaired health, re-
sulting from inhalation of toxic chemicals, is the measurement and evaluation of the
hypothesized risk factors and their impact on workers’ respiratory health. The Health Risk
and Impact Assessments (HRIA) are programs used by Environmental and Occupational
Health and Safety (OHS) professionals to assess the work environment, personal behaviors,
social factors, and OHS services [33]. The WHO HRIA process which will be followed
during data collection include the identification of hazards using various methods, haz-
ards characterization, exposure assessment, and risk analysis. Furthermore, the following
activities will take place during the study.

2.3.1. Pilot Study

A pilot study will be conducted at the Kwa-Mai Mai market to evaluate the suitability
of the walkthrough survey checklist (Table S1) and workers’ respiratory health risk factors,
symptoms, and diseases interview tools (Table S2). Kwa-Mai Mai is one of the oldest
Markets in COJ, located in the Jeppe suburb, between the corner of Anderson and Berea
streets [37] with an existing 23 informal food street vendors. The 23 vendors at the market
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are part of the COJ inner city vendor’s database. The pilot study will be conducted over
3 days between (07:00 to 11:30 a.m.) and (14:00 to 16:00 p.m.) to avoid the informal street
vendors rush hour period, which is between (11:30 a.m. to 13:30 p.m.). Each data collection
instrument will be used over a single day and an extra day will be given in cases where
disruptions occur. The pilot study participants will be excluded from the main study.
The walkthrough survey and the interview tools will be adjusted for the main study if
challenges or limitations are encountered during the pilot study. This test is necessary to
improve the tools where needed before the commencement of a full-scale research project
to ensure that the tools suit the study’s target population.

Observational Walkthrough Survey Checklist Information

The observational walkthrough survey is an essential step in OHS and environmental
health discipline, which is designed to better understand the working conditions and risk
factors that workers are exposed to. The food vendor stalls survey checklist questions
were derived from the requirements of the OHS Act (no. 85 of 1993) and Regulations
(no. R638 of 22 June 2018), as well as from recent similar studies [31,32,38,39]. The data
collected during the walkthrough survey will focus on the respiratory risk factors of the
trading stalls, which include infrastructure information such as the type of stall (outdoor
or indoor) and shelter, work activities performed, cooking equipment; food preparation
methods; access to water facilities; general hygiene of the stalls and surrounding area, and
waste management; visible vector breeding or animal droppings, e.g., rats, birds; visible
dusts; traffic density (light and heavy duty traffic); and the presence of large emission
point sources or activities (e.g., power plants, other industrial combustion plants), and
the existing control measures in place. The estimated walkthrough time in each vendor’s
stall is 10 min. The initial visit arrangement will be made with all of the stall owners
or managers.

Worker’s Respiratory Health Risk Factors, Symptoms, and Disease Interview

The worldwide validated British Medical Research Council (BMRC) interview will
be used as a tool to determine the prevalence of respiratory symptoms and diseases in
adults (Table S2). The three-part face-to-face interview will be conducted with close-ended
multiple-choice questions. An additional set of questions that identifies each worker’s risk
factors that are associated with respiratory health were included using the information
from the OHS Act (no. 85 of 1993) and Regulations (no. R638 of 22 June 2018), as well as
from similar existing studies [40–42].

Section A of the interview will focus on socio-demographic factors such as age, gender,
and educational level. Section B will focus on risk factors such as work duration, wearing
of PPE, and hand hygiene practices. Since exposure in the home environment may have
an impact on health outcomes, indicators such as cooking smoke or fumes at home, living
near a heavy trafficked road, living near a large industrial air pollution source, etc., and
active and passive smoking were added.

Section C will comprise of upper and lower respiratory symptoms or diseases such
as sore throat, eye irritation cough, phlegm, breathlessness, and wheeze and chest illness
experienced now and during the past year. The information collected on the diseases refers
to respiratory morbidity, for which the respondent received a doctor’s confirmation or
diagnosis. It includes chest illnesses such as Bronchitis, Pneumonia, Pleurisy, Pulmonary
tuberculosis, Bronchial asthma, and Hay fever resulting in asthma. However, air pollution
has been regarded as a pervasive public health issue with cardiac vascular diseases. For a
better interpretation of the results, the target illnesses involved cardiac vascular disease
(e.g., heart troubles) amongst the other respiratory illnesses mentioned.

Since this study will be conducted during the infamous COVID-19 pandemic, which is
a respiratory infection and has symptoms that are similar to other respiratory infections, the
participants will be asked if they ever contracted COVID-19. The estimated interview time
is 15 to 25 min, with reference to the existing, similar research studies. All of the workers in
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each stall will be allowed to be part of the interview. The interview will be administered by
the researcher and recruited multilingual field assistants in the early morning of the day to
avoid disruptions of business during lunch hours. All of the field assistants will be trained
for the face-to-face interviews before data collection. The interviews will take place in the
vendor’s stalls.

2.3.2. Airborne Pollutants Sampling

The inhalation route of chemical exposure is the most significant concern in the study.
Therefore, the airborne sampling program uses two different techniques for supportive
evidence. The area sampling will be conducted using the Gillian AirCon-2 stationery or
area air sampling pump and the personal sampling will be conducted using the GilAir-3
personal air sampling pump [43–45]. The two techniques will be simultaneously collect-
ing the following air pollutants as per WHO guidelines, namely: PM of aerodynamic
diameter <10 and 2.5 mm (PM10 and PM2.5, respectively), O3, NO2, CO, and SO2 [6]. The
employed tools and sampling techniques used will comply with the National Institute for
Occupational Safety and Health (NIOSH), Occupational Safety and Health Administration
(OSHA), and United States Environmental Protection Agency (EPA). The sampling pumps
will be set to run over the recommended 8-h work shift. Sampler identification details,
calibration details, area sampled, environmental conditions, sampling method, duration of
sampling, and weather conditions will be recorded on a recording sheet (Table S3).

Environmental or Area Air Sampling (Stationary Sampling)

Area samples are collected to represent the distribution of airborne concentration of a
chemical in a specific location or throughout the working area’s general atmosphere. This
study focuses on two types of workplaces that are of concern, namely indoor and outdoor
informal trading stalls. The stationary samples at the two sites (one indoor stall, Site A and
one outdoor stall, Site B) will be carried out during four (1-day) sampling programs in 2021
and 2022, covering particularly the four seasons in SA.

The program will be conducted in spring (between September and November 2021),
summer (between December 2021 and February 2022), autumn or fall (between March
and May 2022), and winter (between June and August 2022). These separated sampling
programs will reflect the influence of seasonally dependent variables [46]. The total samples
taken will be eight (four from Site A and four from Site B). These samplers will be placed
at stationary or fixed stalls at a recommended height of 1.5 m [43–45].

Personal or Workers Air Sampling (Activity-Based Sampling)

Personal inhalation samples are collected to represent a worker’s inhalation exposure
during an entire work shift. In addition, the samples are used to indicate exposure con-
ditions for the rest of the workforce involved in work operations with identical exposure
potential. For this study, a random sample size selection will be carried out following the
NIOSH occupational exposure sampling strategy manual, which reduces the burden on
sampling and analysis resources, while obtaining a high probability of sampling high-risk
workers. Figure 2 shows various sample sizes derived from 10% of various population
groups, with 95% confidence that at least one individual from the highest 10% expo-
sure group is contained in the sample size [7]. The personal or worker sampling will be
conducted amongst 30 informal food vendors (15 from indoor trading stalls and 15 from out-
door trading stalls). This sampling number is above the 29 recommended number of workers
measured in a workplace with over 50 employees [7]. However, sufficient information will
be obtained after the pre-assessment “walkthrough survey and vendors interview”, which
will indicate the type of workers with the highest exposure.
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For sampling programs with resource constraints, where the results of a single sam-
pling event will be used for the estimation of chronic exposure, it is recommended that
the sampling be conducted under “worst-case” conditions including seasonal consider-
ations [45]. In terms of pollutants exposure in different seasons; most of the industrial
emissions remain constant throughout all of the seasons, however the weather favorability
differs for each type of pollution [9]. The winter or cold winter season has been found to
increase the amount of pollution due to the increase of PM and CO pollutants from activi-
ties such as wood burning [9]. Furthermore, air pollution remains on the ground for longer
periods in the winter season, resulting in a higher or longer exposure rate as compared to
the summer or hot weather [9]. Therefore, the personal sampling for this proposed study
will be conducted during the week in the winter season, in order to cover the informal
vendors’ busiest operational hours (Monday and Friday) over a single work shift [10,36].
This sampling event will capture the true definition of exposure per participant over the
workplace pollutant-generating hours [44].

2.3.3. Post Assessment: Impact Assessment and Management

This stage is crucial to assist in ensuring multi-sectorial (Government, OHS and
Environmental Health professionals, and street vendors) responsibility for health and
well-being [47]. The HRIA roadmap is a recommended toolkit to estimate the potential
impact caused by environmental pollutants on a specified human population system under
a specific set of conditions and for a certain timeframe [43–45]. The HRIA roadmap will
reflect the identified hazards from the airborne sampling and walkthrough survey, known
as hazard characterization and exposure assessment, which will reflect the relationship
between the dose or amount of pollutant and the probability of developing an illness or
health outcome [43–45].

The NIOSH risk rating matrix and workers risk profiling methods will be employed.
Furthermore, the hierarchy of hazard controls (elimination, substitution, engineering,
administrative, PPE) will be followed during the development of health risk mitigations,
in response to the informal food street vendors’ exposure assessment.

2.4. Data Reliability and Validity

The study will adopt an established BMRC questionnaire with added questions to
cover the objectives of this proposed study. Then, a pilot study will be conducted to test the
walkthrough checklist and the interview tools to ensure that the questions are appropriate,
understandable, and suitable to the target population of informal street vendors [42].
Both personal and area sampling procedures will use reliable and approved methods. A
calibration of all the air sampling pumps will be conducted with a spirometer, before and
after each use. The information that identifies each sampler will be recorded on a sampling
field sheet.
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2.5. Data Analysis

The walkthrough survey and interview tools are coded before data collection with
the assistance of the statistician and supervisor of the University of Johannesburg (UJ)
STATKON. All of the data will be exported to the International Business Machines (IBM)
SPSS, version 26 software [48]. The walkthrough survey and vendors interview assessment
results respond to “Objective I and II” on the identification of other risk factors and
respiratory symptoms and diseases. Descriptive statistics will be used to summarize the
data, as appropriate. Parametric or non-parametric tests will be applied depending on
whether the data is normally distributed or not.

Shapiro Wilk will be applied to test for normality. The prevalence of the health
outcomes will be calculated by dividing the number of participants who responded af-
firmatively to a particular question by the number of interviews completed. Crude and
adjusted odds ratios and their 95% confidence intervals will be calculated using univariate
and multiple logistic regression to estimate the association between health outcomes and
confounding variables. Confounding variables with the p-value <0.20 in the univariate
regression analyses will be included in the multiple regression analyses. A p-value <0.05 in
the multiple regression analyses will be considered statistically significant.

The population will be stratified, assuming that the workers in different stalls (in-
door/inside buildings and outdoor/street pavements) will exhibit different levels of ex-
posure to air pollutants. Then, the potential airborne contaminants collected in the mea-
surement devices will be quantitatively analyzed in any occupational hygiene approved
laboratory. The analysis will be performed using Scanning Electron Microscopy (SEM) that
scans a sample with an electron beam to obtain the composition and particle size. The
Fourier Transform Infrared (FTIR) spectroscope will be used to calculate the concentration
of the elements over eight hours. Moreover, the analysis of the samples will be based
on meteorological conditions, e.g., wind, temperature, etc. The air pollution assessment
results that respond to “Objective I” will reflect the chemical or air pollutant identification,
concentrations, and particle sizes. Once the air pollutants are quantified, a health risk
impact and management model will be developed to respond to “Objective II”.

3. Study Ethical Considerations

Permission and ethical approval were obtained from the University of Johannesburg
(registered as HDC-01-68-2021 and REC-1187-2021), Johannesburg health district, and
the City of Johannesburg (registered as NHRD ref no.: GP_202102_036 and DRC ref
no.: 2021-02-013). All of the participants will be informed on the aim and methods of the
study prior to data collection. Those who agree to participate will be required to give
written and signed consent forms. In addition, the interviews will be carried out using the
SA indigenous language of choice and participants will be given enough time to respond.
The participants may withdraw their consent at any time without any consequences. The
identity and confidentiality of all the participants will be protected across all of the activities.
This will be done by the use of serial numbers and not the personal details of participants,
thus avoiding anyone within or outside of the project from linking the individual’s identity
with their responses. Data storage and management will include keeping a hard copy
of the records (such as the checklist, interviews, and air sampling forms) in a lockable
safe and uploading the records as a soft copy in a cloud storage system, which will be
accessible using a password and only available to the University of Johannesburg and the
research team.

4. Study Dissemination

The findings of the proposed study and their practical significance will be commu-
nicated to the participants (informal vendors), the institutions’ management, and other
interested stakeholders in an organized meeting. Moreover, the findings will be published
and presented at conferences and journals. The thesis will be available on the UJ website.
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5. Discussion

The United Nations (UN) (2020) recent data from 55 countries showed a median of
three deaths and 889 non-fatal injuries occurring per 100,000 employees in the formal
sector [49]. However, it is most likely that the informal sector is experiencing a greater risk
for the same hazards as compared to their formally employed counterparts [36]. This study
sought to highlight the UN (2015) Global Sustainable Development Goals (SDGs), which
are more relatable to the objectives of this study [49]. The SDG 3 “ensures healthy lives
and promotes well-being” for all. The SDG 3 targets are to reduce one-third of premature
mortality by 2030, which is attributed to ambient air pollution and chronic respiratory
diseases. The SDG 8 further promotes “decent work and economic growth” and encourages
the formalization of small enterprises [49]. Although progress has been slow on these
SDGs, it reaffirms the mutually supportive relationship between economic, social, and
environmental policies and decent work.

There is a lack of effective legislation that is related to the informal street traders in
terms of health and safety and their occupation environment. The regulation governing
general hygiene requirements for food premises, the transport of food, and related matters
(no. R638 of 22 June 2018) has been developed to regulate food premises [38]. It requires
food premises to have a proper infrastructure for the protection of both food handlers and
consumers health. The challenge of implementing this same legislation amongst informal
vendors places a strain on law enforcement. The same suitable requirements designed for
formal businesses should be designed for informal work [36], as they differ in structure
and facilities. The COVID-19 OHS guidelines are an example of the requirements that were
very challenging to implement in the informal sector as compared to the formal sector.

The OHS legislation should cover workers and employers in all the sectors of the
economy and all forms of employment. The OHS Act (no. 85 of 1993) highlights the
general duties of employers and self-employed persons in maintaining a safe and risk-
free environment for their employees, as well as those who may be directly affected by
their work activities [39]. The COJ informal trading by-laws (no. 328 of 2012) stipulate
environmental health and safety requirements and violations, which support the existing
COJ public health by-laws (no. 179 of 2004) [4,50]. With the number of informal street
vendors increasing, the concern for OHS in this sector shows a potential threat to the
current efforts of the public health sector.

6. Conclusions

This proposed study hopes to identify and increase knowledge on present respiratory
health risks and ill-health amongst informal street vendors. The findings of the study
will raise awareness of the negative impact of air pollution on street vendors and other
occupational hazards that can be detrimental to their respiratory health. The awareness
will be achieved through the dissemination of the results. Furthermore, we hope to trigger
the thinking points and interaction of occupational health organizations and professionals
in developing alternatives and ensuring an improvement in informal trading activities, in
order to control risk factors and prevent ill-health amongst this occupational group.

Supplementary Materials: The following are available online at https://www.mdpi.com/article/1
0.3390/ijerph182111320/s1. Table S1: Draft observational walkthrough survey checklist; Table S2:
Draft respiratory symptoms and diseases interview; Table S3: Air pollution sampling information
sheet.

Author Contributions: Conceptualization, M.M.S. and V.N.; developing and drafting of original
study protocol, M.M.S.; writing review and editing of original study protocol, M.M.S. and V.N.;
drafting final manuscript, M.M.S. and V.N.; methodology, M.M.S. and V.N. All authors have read
and agreed to the published version of the manuscript.

Funding: This research received no specific grant from any funding agency in the public, commercial
or not-for-profit sectors. The first author received the UJ 2021 Global Excellence Stature, Fourth
Industrial Revolution (GES 4.0) Scholarship.

https://www.mdpi.com/article/10.3390/ijerph182111320/s1
https://www.mdpi.com/article/10.3390/ijerph182111320/s1


Int. J. Environ. Res. Public Health 2021, 18, 11320 11 of 13

Institutional Review Board Statement: The study will be conducted according to the guidelines of
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sent to the Johannesburg Health District Research committee and the DOH at City of Johannesburg
Metropolitan Municipality. We will further request permission from the informal street vendors
before conducting the study.

Informed Consent Statement: The Johannesburg Health District Research committee and the City of
Johannesburg have given their approval for the use of their database for informal food street vendors
in the study (DRC ref no.: 2021-02-013). Written informed consent will be obtained from all of the
street vendors involved prior to data collection.

Data Availability Statement: We did not receive research ethics approval to share raw data publicly.
The data that will be collected belongs to the UJ and will be available on reasonable request from the
corresponding author.

Acknowledgments: UJ for permission to use their software licenses and equipment for this study;
and the COJ for allowing us to carry out this study.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Women and Men in the Informal Economy: A Statistical Picture. Available online: https://www.ilo.org/wcmsp5/groups/public

/---dgreports/---dcomm/documents/publication/wcms_626831.pdf (accessed on 28 August 2021).
2. Street Vendors Manual. Available online: https://www.wiego.org/ (accessed on 28 August 2021).
3. South Africa’s Quarterly Labour Force Survey. Available online: https://ww.statssa.gov.za (accessed on 28 August 2021).
4. City of Johannesburg Metropolitan Municipality Council Informal Trading By-Laws. Available online: https://joburg.org.za/do

cuments_/Documents/By-Laws/informal_trading_bylaws.pdf (accessed on 28 August 2021).
5. Kok, R.; Balkaran, R. Street food vending and hygiene practices and implications for consumers. J. Econ. Behav. Stud. 2014, 6, 188–193.

[CrossRef]
6. WHO Fact Sheets. Available online: https://www.who.int/news-room/fact-sheets (accessed on 28 August 2021).
7. NIOSH Occupational Exposure Sampling Strategy Manual. Available online: https://www.cdc.gov/niosh/docs/77-173/pdfs/7

7-173.pdf (accessed on 19 July 2020).
8. Kongtip, P.; Thongsuk, W.; Yoosook, W.; Chantanakul, S.; Singhaniyom, S. Health effects of air pollution on street vendors: A

comparative study in Bangkok. J. Toxicol. 2010, 23, 5–14.
9. Jones, A.Y.M.; Lam, P.K.W.; Gohel, M.D.I. Respiratory health of road-side vendors in a large industrialized city. Environ. Sci.

Pollut. Res. 2008, 15, 150–154. [CrossRef] [PubMed]
10. Amaran, N.A.; Abidin, E.Z.; Rasdi, I. Respiratory Health Symptoms and Lung Function among Road-Side Hawkers in Serdang

and Its Association with Traffic-Related Exposures. Iran. J. Public Health 2016, 45, 77–84.
11. Risk Factors for Chronic Respiratory Diseases. Available online: https://www.who.int/gard/publications/Risk%20factors.pdf

(accessed on 20 September 2021).
12. De, S.; Kushwah, G.D.S.; Dharwey, D.; Shanmugasundaram, D. Respiratory morbidity of roadside shopkeepers exposed to

traffic-related air pollution in Bhopal, India. J. Health Pollut. 2019, 9, 1–8. [CrossRef] [PubMed]
13. Prabhu, V.; Gupta, S.K.; Madhwal, S.; Shridhar, V. Exposure to atmospheric particulates and associated respirable deposition

dose to street vendors at the residential and commercial sites in Dehradun city. Saf. Health Work. 2019, 10, 237–244. [CrossRef]
[PubMed]

14. Noomnual, S.; Shendell, D.G. Young adult street vendors and respiratory health outcomes in Bangkok Thailand. Saf. Health Work.
2017, 8, 407–409. [CrossRef]

15. Serya, H.; El Hadidy, S.; El Bestar, S. Respiratory health effects among female street food vendors in Mansoura city, Egypt. Egypt.
J. Occup. Med. 2019, 43, 17–32.

16. Kongtip, P.; Thongsuk, W.; Yoosook, W.; Chantanakul, S. Health effects of metropolitan traffic-related air pollutants on street
vendors. Atmos. Environ. 2006, 40, 7138–7145. [CrossRef]

17. Ruchirawat, M.; Navasumrit, P.; Settachan, D.; Tuntaviroon, J.; Buthbumrung, N.; Sharma, S. Measurement of genotoxic air
pollutant exposures in street vendors and school children in and near Bangkok. Toxicol. Appl. Pharmacol. 2005, 206, 207–214.
[CrossRef] [PubMed]

https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/documents/publication/wcms_626831.pdf
https://www.ilo.org/wcmsp5/groups/public/---dgreports/---dcomm/documents/publication/wcms_626831.pdf
https://www.wiego.org/
https://ww.statssa.gov.za
https://joburg.org.za/documents_/Documents/By-Laws/informal_trading_bylaws.pdf
https://joburg.org.za/documents_/Documents/By-Laws/informal_trading_bylaws.pdf
http://doi.org/10.22610/jebs.v6i3.482
https://www.who.int/news-room/fact-sheets
https://www.cdc.gov/niosh/docs/77-173/pdfs/77-173.pdf
https://www.cdc.gov/niosh/docs/77-173/pdfs/77-173.pdf
http://doi.org/10.1065/espr2006.12.368
http://www.ncbi.nlm.nih.gov/pubmed/18380234
https://www.who.int/gard/publications/Risk%20factors.pdf
http://doi.org/10.5696/2156-9614-9.21.190305
http://www.ncbi.nlm.nih.gov/pubmed/30931165
http://doi.org/10.1016/j.shaw.2019.01.005
http://www.ncbi.nlm.nih.gov/pubmed/31297288
http://doi.org/10.1016/j.shaw.2017.02.002
http://doi.org/10.1016/j.atmosenv.2006.06.025
http://doi.org/10.1016/j.taap.2004.11.025
http://www.ncbi.nlm.nih.gov/pubmed/15967210


Int. J. Environ. Res. Public Health 2021, 18, 11320 12 of 13

18. WHO Guidelines on Hand Hygiene in Health Care: A Summary. Available online: https://www.who.int/gpsc/5may/tools/wh
o_guidelines-handhygiene_summary.pdf (accessed on 28 August 2021).

19. Washing Your Hands: Measuring Factors Associated with Respiratory Disease Prevention through Technology. Available online:
https://www.cdc.gov/healthywater/hygiene/programs/respiratory-disease-prevention.html (accessed on 28 August 2021).

20. Water, Sanitation and Environmental Related Hygiene. Available online: https://www.cdc.gov/healthywater/hygiene/fast_fact
s.html (accessed on 29 August 2021).

21. Rabie, T.; Curtis, V. Handwashing and risk of respiratory infections: A quantitative systematic review. Extern. Trop. Med. Int.
Health 2006, 11, 258–267. [CrossRef]

22. Respiratory Protection Equipment—Requirements and Selection. Available online: https://oshwiki.eu/wiki/Respiratory_protec
tion_equipment_%E2%80%93_requirements_and_selection (accessed on 29 August 2021).

23. Jiang, X.Q.; Mei, X.D.; Feng, D. Air pollution and chronic airway diseases: What should people know and do? J. Thorac. Dis. 2016,
8, E31–E40. [CrossRef] [PubMed]

24. Ten Threats to Global Health in 2019. Available online: https://www.who.int (accessed on 28 August 2021).
25. Hariparsad, S.; Naidoo, R.N. O21-6 the effects of occupational pollutants on the respiratory health of female informal street

traders in Warwick junction, South Africa. Occup. Environ. Med. 2016, 73. [CrossRef]
26. Dalvie, M.A.; Africa, A.; Naidoo, S. Relationship between firewood usage and urinary Cr, Cu and as in informal areas of Cape

Town. SAMJ 2014, 104, 61–64. [CrossRef] [PubMed]
27. Athanasiou, M.; Makrynos, G.; Dounias, G. Respiratory health of municipal solid waste workers. Occup. Med. 2010, 60, 618–623.

[CrossRef] [PubMed]
28. Informal Trade in South Africa Legislation, Case Law and Recommendations for Local Government. Available online:

http://www.salga.org.za/Documents/Knowledge%20Hub/Publications/Research%20Projects%20and%20Results/SERI-SAL
GA%20Informal%20Trade%20Jurisprudence.pdf (accessed on 11 April 2021).

29. Bell, J.S.; Loukaitou-Sideris, A. Sidewalk Informality: An Examination of Street Vending Regulation in China. J. Soc. Sci. 2015, 44, 8–14.
[CrossRef]

30. Bénit-Gbaffou, C. Do street vendors have the ‘right to the city’? The politics of street vendor organisations in inner city
Johannesburg, post-operation clean sweep. Third World Q. 2016, 37, 1102–1129. [CrossRef]

31. Campell, P.T. Assessing the Knowledge Attitudes and Practices of Street Food Vendors in the City of Johannesburg Regarding
Food Hygiene and Safety. Master’s Thesis, University of Western Cape, Cape Town, South Africa, 2011.

32. Khuluse, S. Food Hygiene and Safety Practices of Food Vendors at a University of Technology in Durban. Master’s Thesis,
Durban University of Technology, Durban, South Africa, 2015.

33. WHO Healthy Workplace Framework and Model: Background and Supporting Literature and Practice. Available online:
https://www.who.int/occupational_health/healthy_workplace_framework.pdf (accessed on 19 July 2020).

34. Johannesburg, South Africa Metro Area Population 1950–2020. Available online: https://www.macrotrends.net/cities/22486/j
ohannesburg/population (accessed on 31 August 2021).

35. Informal Trading: Inner City Presentation for Stakeholder Consultation 16 August 2014. Available online: http://www.jicp.org.z
a/wp-content/uploads/2016/11/2014_08_16-COJ_Stakeholder-consultation.pdf (accessed on 19 July 2020).

36. Lund, F.; Naidoo, R. The changed world of work. A J. Environ. Occup. Health Policy 2016, 26, 145–154. [CrossRef] [PubMed]
37. The Traditional Side of Joburg. Available online: https://www.joburg.org.za/media_/Pages/Media/Blog/The-traditional-side

-of-Joburg.aspx (accessed on 31 August 2021).
38. South African Foodstuffs, Cosmetics and Disinfectants Act (No. 54 of 1972: Regulations: General Hygiene Requirements for Food

Premises, Transport of Food and Related Matters. Available online: https://www.gov.za/documents/foodstuffs-cosmetics-and
-disinfectants-act-regulations-general-hygiene-requirements-food-0 (accessed on 28 August 2021).

39. South African Occupational Health and Safety Act (No. 85 of 1993). Available online: https://www.gov.za/sites/default/files/g
cis_document/201409/act85of1993.pdf (accessed on 28 August 2021).

40. Tiwari, R.R. Situational analysis of occupational health issues of restaurant and Dhaba workers. Occup. Med. Health Affairs 2015,
3, 1–4. [CrossRef]

41. Juntarawijit, C.; Juntarawijit, Y. Cooking smoke and respiratory symptoms of restaurant workers in Thailand. BMC Pulm Med.
2017, 17, 1–11. [CrossRef] [PubMed]

42. Nkosi, V.; Voyi, K. Association between Dust from Gold Mine Dumps, Respiratory Symptoms and Diseases among Adolescents
and the Elderly in Gauteng and North West Provinces. Ph.D. Thesis, University of Pretoria, Pretoria, South Africa, July 2016.

43. Air Quality Standards and Objectives. Available online: https://www.environment.gov.za/sites/default/files/docs/stateofair_e
xecutive_iaiquality_standardsonjectives.pdf (accessed on 28 August 2021).

44. Sampling, Measurements Methods and Instruments. Available online: https://osha.oregon.gov (accessed on 19 July 2020).
45. Indoor Air Sampling and Evaluation Guide. Available online: https://www.mass.gov/doc/wsc-02-430-indoor-air-sampling-an

d-evaluation-guide-0/download (accessed on 20 September 2021).
46. How Weather Affects Air Quality. Available online: https://scied.ucar.edu/learning-zone/air-quality/how-weather-affects-air-

quality (accessed on 20 September 2021).

https://www.who.int/gpsc/5may/tools/who_guidelines-handhygiene_summary.pdf
https://www.who.int/gpsc/5may/tools/who_guidelines-handhygiene_summary.pdf
https://www.cdc.gov/healthywater/hygiene/programs/respiratory-disease-prevention.html
https://www.cdc.gov/healthywater/hygiene/fast_facts.html
https://www.cdc.gov/healthywater/hygiene/fast_facts.html
http://doi.org/10.1111/j.1365-3156.2006.01568.x
https://oshwiki.eu/wiki/Respiratory_protection_equipment_%E2%80%93_requirements_and_selection
https://oshwiki.eu/wiki/Respiratory_protection_equipment_%E2%80%93_requirements_and_selection
http://doi.org/10.3978/j.issn.2072-1439.2015.11.50
http://www.ncbi.nlm.nih.gov/pubmed/26904251
https://www.who.int
http://doi.org/10.1136/oemed-2016-103951.111
http://doi.org/10.7196/samj.6451
http://www.ncbi.nlm.nih.gov/pubmed/24388092
http://doi.org/10.1093/occmed/kqq127
http://www.ncbi.nlm.nih.gov/pubmed/20819804
http://www.salga.org.za/Documents/Knowledge%20Hub/Publications/Research%20Projects%20and%20Results/SERI-SALGA%20Informal%20Trade%20Jurisprudence.pdf
http://www.salga.org.za/Documents/Knowledge%20Hub/Publications/Research%20Projects%20and%20Results/SERI-SALGA%20Informal%20Trade%20Jurisprudence.pdf
http://doi.org/10.1080/13563475.2014.880333
http://doi.org/10.1080/01436597.2016.1141660
https://www.who.int/occupational_health/healthy_workplace_framework.pdf
https://www.macrotrends.net/cities/22486/johannesburg/population
https://www.macrotrends.net/cities/22486/johannesburg/population
http://www.jicp.org.za/wp-content/uploads/2016/11/2014_08_16-COJ_Stakeholder-consultation.pdf
http://www.jicp.org.za/wp-content/uploads/2016/11/2014_08_16-COJ_Stakeholder-consultation.pdf
http://doi.org/10.1177/1048291116653053
http://www.ncbi.nlm.nih.gov/pubmed/27296975
https://www.joburg.org.za/media_/Pages/Media/Blog/The-traditional-side-of-Joburg.aspx
https://www.joburg.org.za/media_/Pages/Media/Blog/The-traditional-side-of-Joburg.aspx
https://www.gov.za/documents/foodstuffs-cosmetics-and-disinfectants-act-regulations-general-hygiene-requirements-food-0
https://www.gov.za/documents/foodstuffs-cosmetics-and-disinfectants-act-regulations-general-hygiene-requirements-food-0
https://www.gov.za/sites/default/files/gcis_document/201409/act85of1993.pdf
https://www.gov.za/sites/default/files/gcis_document/201409/act85of1993.pdf
http://doi.org/10.4172/2329-6879.1000224
http://doi.org/10.1186/s12890-017-0385-7
http://www.ncbi.nlm.nih.gov/pubmed/28212633
https://www.environment.gov.za/sites/default/files/docs/stateofair_executive_iaiquality_standardsonjectives.pdf
https://www.environment.gov.za/sites/default/files/docs/stateofair_executive_iaiquality_standardsonjectives.pdf
https://osha.oregon.gov
https://www.mass.gov/doc/wsc-02-430-indoor-air-sampling-and-evaluation-guide-0/download
https://www.mass.gov/doc/wsc-02-430-indoor-air-sampling-and-evaluation-guide-0/download
https://scied.ucar.edu/learning-zone/air-quality/how-weather-affects-air-quality
https://scied.ucar.edu/learning-zone/air-quality/how-weather-affects-air-quality


Int. J. Environ. Res. Public Health 2021, 18, 11320 13 of 13

47. Strategic Plan 2020/21-2024/15. Available online: http://www.health.gov.za/wp-content/uploads/2020/11/depthealthstrateg
icplanfinal2020-21to2024-25-1.pdf (accessed on 19 July 2020).

48. International Business Machines (IBM) Statistical Package for the Social Science (SPSS) Statistics Version 26. Available online:
https://www.ibm.com (accessed on 19 July 2020).

49. Sustainable Development Goals. Available online: https://sdgs.un.org/goals (accessed on 14 July 2020).
50. City of Johannesburg Public Health By-Laws (Government Notice Number No. 179 of 21 May 2004). Available online: https:

//www.joburg.org.za (accessed on 19 July 2020).

http://www.health.gov.za/wp-content/uploads/2020/11/depthealthstrategicplanfinal2020-21to2024-25-1.pdf
http://www.health.gov.za/wp-content/uploads/2020/11/depthealthstrategicplanfinal2020-21to2024-25-1.pdf
https://www.ibm.com
https://sdgs.un.org/goals
https://www.joburg.org.za
https://www.joburg.org.za

	Introduction 
	Environmental and Occupational Respiratory Risk Factors of Informal Street Vendors 
	Respiratory Health Impacts of Informal Street Vendors 
	Informal Vendors in the Public Spaces of South Africa: Practices and Legislation Background 
	The Significance of the Proposed Study 

	Materials and Methods 
	Study Design and Sample 
	Sample Size Selection 
	Data Collection Instruments 
	Pilot Study 
	Airborne Pollutants Sampling 
	Post Assessment: Impact Assessment and Management 

	Data Reliability and Validity 
	Data Analysis 

	Study Ethical Considerations 
	Study Dissemination 
	Discussion 
	Conclusions 
	References

