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Abstract: The acute respiratory infectious disease season, or colloquially the “flu season”, is defined
as the annually recurring period characterized by the prevalence of an outbreak of acute respiratory
infectious diseases. It has been widely agreed that this season spans the winter period globally, but
the precise timing or intensity of the season onset in South Africa is not well defined. This limits the
efficacy of the public health sector to vaccinate for influenza timeously and for health facilities to
synchronize efficiently for an increase in cases. This study explores the statistical intensity thresholds
in defining this season to determine the start and finish date of the acute respiratory infectious
disease season in South Africa. Two sets of data were utilized: public-sector hospitalization data
that included laboratory-tested RSV and influenza cases and private-sector medical insurance claims
under ICD 10 codes J111, J118, J110, and J00. Using the intensity threshold methodology proposed
by the US CDC in 2017, various thresholds were tested for alignment with the nineteen-week flu
season as proposed by the South African NICD. This resulted in varying thresholds for each province.
The respiratory disease season commences in May and ends in September. These findings were
seen in hospitalization cases and medical insurance claim cases, particularly with influenza-positive
cases in Baragwanath hospital for the year 2019. These statistically determined intensity thresholds
and timing of the acute respiratory infectious disease season allow for improved surveillance and
preparedness among the public and private healthcare.
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1. Introduction

Acute respiratory diseases broadly refer to any infectious diseases of the upper or
lower respiratory tract [1]. The body’s respiratory system includes the nose, sinuses, mouth,
throat (pharynx), voice box (larynx), windpipe (trachea), and lungs [1]. Upper respiratory
infections affect the nose, sinuses, and throat, while lower respiratory infections affect the
airways and lungs [1,2]. Influenza and respiratory syncytial virus (RSV) infections are
common causes of lower respiratory tract infections [3–5]. Although not all instances of
influenza infection seek medical attention and are thus not all detected by the surveillance
systems, the annual rate of influenza infection is estimated to be between 5 and 10% in
adults and between 20 and 30% in children during a typical season [6].

Studies reveal that the burden of influenza is particularly high in sub-Saharan Africa,
particularly in South Africa, where influenza-associated mortality rates are greater than in
other areas [7]. Between 7000 and 12,000 seasonal influenza-related deaths are estimated to
occur annually in South Africa [7]. It is generally agreed that the following goals should
be covered by influenza surveillance: keeping track of the circulating viral strains, the
frequency, intensity, and severity of epidemic waves; letting people know about the risk
factors that contribute to severity; and providing epidemiological and virological assistance
for pandemic early warning and readiness [8]. Indicators, both quantitative and qualitative,
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that measure the impact of seasonal outbreaks are used to support influenza surveil-
lance [8,9]. Clinical consultations in general practice, hospitalized laboratory-confirmed
cases, sentinel and non-sentinel positive specimens, mortality, and local epidemics are
the main sources of these indicators [10]. The estimated incidence of the percentage of
consultations in a population in a certain period, which is connected to the severity of
seasonal epidemics, is one of the most crucial indicators in influenza surveillance. For
analyzing the dynamics of influenza epidemics and comparing patterns within or across
countries, overall seasonal or weekly influenza intensity levels are helpful [11]. It is im-
portant to maintain a comprehensive system for influenza surveillance for the following
reasons: (1) vaccines must be administered annually and are updated regularly based on
surveillance findings, (2) the need to inform the public to be cautious, and (3) the need for
hospital medical practice readiness [10]. There is increasing evidence that suggests that
the length of a single flu season on regional scales has changed under global warming,
but a hemispherical-scale response to the four seasons in the past and future remains
unknown [12]. Therefore, influenza surveillance needs to take into account the climate
change effect of these trends in the seasonal timing and intensity of this disease [12–14].

There is a broad consensus that in countries with distinct climatic seasonality, there is
an increase in the incidence of acute infectious respiratory disease caseload during winter as
meteorological conditions are more suitable for the survival of acute infectious respiratory
viruses [10,15,16]. Despite a widespread understanding of this winter seasonality in acute
infectious respiratory diseases, there is little standardization in how to define the onset or
timing of the season. The acute respiratory infectious disease season is seldom quantified,
and when it is, there is no standardization in the quantification methodologies.

In 2017, the Centers for Disease Control and Prevention (CDC) outlined and adopted
a new methodology for classifying flu season severity [17]. Based on data from past flu
seasons, the CDC used key flu indicator data to develop intensity thresholds (ITs) to classify
the severity of flu seasons and set a specific threshold to delineate the start of the influenza
season [17,18]. An intensity threshold is a value developed using data from past flu seasons
that help assess the probability that an influenza indicator, such as influenza-like-illness
(ILI) or influenza percent positive, will go above a certain threshold [17,18]. The National
Institute of Communicable Diseases (NICD) in South Africa states that the average duration
of the influenza season over the past thirteen years has been nineteen weeks [7] but has
not set an intensity threshold nor published any methodologies for the delineation of the
influenza season. Globally, the definitions for the acute respiratory infectious disease season
and its onset thresholds vary. These include regions that refer to the season being defined
by a ‘significant spike’ but do not indicate how that is quantified. Other regions define the
season by the month of the largest number of cases, but in these instances one can only
define the timing of the season retrospectively, affording little value in adapting the health
sector response through the season [17,19]. Where thresholds have been used, they vary
widely. Eurich et al. [20] argue that the respiratory disease season commences from the
first case and ends with the last case in the year, whilst a European study advocates for a
5% threshold. Using a range of data sets from the public and private healthcare sectors in
South Africa, this study applies the CDC [17] method of intensity thresholds, combined
with the NICD stipulated length of the influenza season to explore the timing of onset and
cessation of the acute infectious respiratory disease season and the relevant thresholds
across the region.

2. Materials and Methods
2.1. Study Site

The southernmost country in Africa, South Africa, has 9 provinces and a land area of
1,220,000 km2. It is situated between the latitudes of 22–35◦ S and 16–33◦ E. (Figure 1) [21–23].
There is considerable climatic heterogeneity across the country: hot, dry, and arid conditions
in the west and warm, wet, and humid conditions in the east [21,23,24]. Rainfall occurs in
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summer across much of the country, but the southwestern tip is characterized by winter
rainfall, and the southern coast by year-round rainfall (Figure 1) [25–29].
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The National Department of Health (NDoH) in South Africa is in charge of overseeing,
coordinating, and setting policies for the nation’s health services, while the nine provincial
departments are primarily in charge of providing those services [30]. A two-tiered, severely
unequal healthcare system exists in South Africa. The majority of the population (71%),
which is served by the public sector, is funded by the government [30,31]. Around 27% of
the population is served by the private sector, which is mostly financed by individual
payments to health insurance or medical insurance plans [30–33].

2.2. Data Sources

Acute respiratory diseases, in the context of this paper, are defined as infections of the
respiratory system caused by viruses or bacteria that develop in less than fifteen days and
show symptoms such as coughing, nasal congestion, airway obstruction, sore throat, dys-
phonia, or respiratory distress, whether they are accompanied by fever [1]. The conditions
under this wide classification that are the subject of this study include influenza, respiratory
syncytial virus (RSV), acute nasopharyngitis, influenza with pneumonia, influenza with
other respiratory manifestations, and influenza with other features. The most frequent
reasons for primary care visits are influenza and other respiratory viral illnesses, which
place a significant financial strain on the global economy [2–5].

To explore definitions for the start and finish of the South African acute respiratory
infectious disease season, this study utilized two data sets. One data set encompassed a time
series of five years of laboratory-tested and confirmed RSV and influenza hospitalization
cases, and the other consisted of a time series of medical insurance scheme claims where
claimants were diagnosed and treated symptomatically for acute respiratory disease. The
two data sets are important for the following reasons: (1) from the magnitude of the
medical insurance claims data, a seasonal temporal pattern can be ascertained; (2) the
hospitalization cases—although a conservative estimate—indicate the actual number of
extreme cases when people were hospitalized for an acute respiratory infectious disease.
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Although the data sets do not capture those cases that are self-diagnosed and treated with
over-the-counter (OTC) medication; these two data sets are a sound index of incidence and
enable us to compare hospitalizations cases and medical insurance claims which would
be representative of the population levels of infection. It is important to note that both
these data sets include data up to the end of 2019, specifically to avoid COVID-19 as it
could potentially reflect on the medical insurance scheme claims under the ICD 10 code
considering that these individuals are being treated symptomatically. Furthermore, it is
yet to be proven that COVID-19 has a distinct seasonality in South Africa [13,34]. Ethical
clearance to work with both data sets was obtained from the University of Witwatersrand
Health Research Ethics Committee (HREC) with ethics clearance no: M210617 approved on
4 August 2021 and is valid up until 4 August 2026.

2.3. Hospitalization Cases

The hospitalization data utilized in this study were applied for and obtained through the
South African Medical Research Council (SAMRC) Respiratory and Meningeal Pathogens Re-
search Unit which has been conducting surveillance for respiratory viruses for over 20 years
at Chris Hani Baragwanath Hospital. This research unit has recorded laboratory-confirmed
influenza and RSV-associated hospitalization cases under ethics clearance no: 131109
through the Human Research Ethics Committee (HREC). Chris Hani Baragwanath Hos-
pital is located in Soweto, a South African suburb southwest of central Johannesburg. It
is Africa’s largest hospital and the world’s third-largest hospital, occupying 170 acres of
land and housing 3400 beds and 6760 employees [35]. It is one of the 40 Gauteng provin-
cial hospitals, and it is funded and managed by the Gauteng Provincial Department of
Health [36]. It also serves as a teaching hospital for the University of the Witwatersrand
Medical School [35,36]. Although these data were obtained from the largest hospital in
Africa, its patients are still only a small proportion of all influenza and RSV cases in South
Africa as it is only one hospital and accounts only for cases that are severe enough for
hospitalization and laboratory testing to guide diagnosis. Therefore, these data are a con-
servative estimate of the pattern of the seasonality of hospitalization cases confirmed to be
a result of an acute respiratory infectious disease.

2.4. Medical Insurance Scheme Claims

Discovery Medical Insurance Scheme is a private medical insurance company catering
to 3.3 million clients across South Africa. The scheme retains all data on medical claims
submitted to them, each of which is made against a specific ICD 10 code. These ICD 10 codes
can relate to claims for visits with medical practitioners, any medical tests conducted, and
medication dispensed for that condition. The medical practitioner bases the ICD 10 code
listed for that consultation based on their diagnosis, but these do not require laboratory
testing for confirmation. For this study, we obtained Discovery claims data for ICD 10 codes
J00, J110, J111, and J118, which incorporate all cases of acute nasopharyngitis, influenza
with pneumonia, influenza with other respiratory manifestations, and influenza with other
manifestations. Data were provided as individual daily claims among all clients across the
country from 2008 to 2019. Included in the metadata for each claim is the town in which the
claim was made, the date of the claim, the age band the claimant belongs to, the claimant’s
gender, and the number of doctor visits the claimant attended.

2.5. Data Analysis

To determine the acute respiratory infectious disease season in South Africa, various
methods were employed. First, it was important to identify if there was a seasonality in
medical insurance claims and hospitalization cases. In the interests of the comparability
of the different data sets, the medical insurance claim data were converted to weekly
totals, starting on Sunday of each week. These totals were then tabulated and plotted,
commencing from the first week of the year 2008 to the last week of the year 2019. This
process was repeated for all nine provinces from 2008 to 2019 to assess the seasonality of
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each province, respectively, given their distinct geographical location and climatologies, and
independently for the Baragwanath hospitalization cases (Figure 1). This was proceeded
by calculating and plotting a five-point running mean for each province. Exploratory data
analysis was employed to determine whether there were any erroneous values in any of
the data sets.

Once both data sets were represented graphically and a seasonality in claims and
hospitalization cases were identified and confirmed, the start and end dates of the sea-
sons were explored. While the NICD [7] states that the average duration of the influenza
season over the past thirteen years has been nineteen weeks, no objective criteria have
been established to determine the onset and cessation thresholds. We considered that
internationally the acute respiratory infectious disease season has been defined through
a variety of approaches. For example, Eurich et al. [20] argue that the respiratory disease
season commences from the first case and ends with the last case in the year, whilst a
European study [11] advocated for a 5% threshold. In light of this, we explored thresh-
olds that resulted in the suggested nineteen weeks of acute respiratory disease season in
South Africa.

To achieve this, we calculated the total number of cases for each year in each province
and averaged those for the study period (2008–2019). The thresholds were calculated
as percentages of the annual mean total number of cases for each province. When the
percentage had been applied to the mean annual total for that province, a threshold value
was returned. The weekly data were then coded as either exceeding this threshold or not
and plotted accordingly. The start of the respiratory disease season was then defined as the
week from which the threshold in cases is exceeded, and the end of the season is defined
as the week from which the threshold is not exceeded. In the interests of comparability,
we began by exploring the 5% threshold used for defining the onset and cessation of
the influenza season in Europe [10]. We thereafter applied thresholds of 10%, 15%, 20%,
33.3%, 60%, and 90% to the data for each province to identify the threshold that returned a
respiratory disease season that most closely aligned with the 19 weeks duration defined by
the NICD [7]. The respiratory disease season defined by the respective threshold for each
province was then also plotted as an indication of weeks that either exceeded or fell below
that threshold.

3. Results
3.1. Weekly Trends in Hospitalization Cases and Medical Insurance Claims

Influenza and RSV hospitalization rates at Baragwanath hospital indicate that cases
peaked during early autumn to winter from 2015 to 2019 and influenza cases increased
during winter in South Africa (Figure 2). A distinct single peak in cases per year is observed
in RSV- positive cases and influenza-positive cases (Figure 2). However, these peaks are
better observed in the RSV-positive cases in comparison to the influenza-positive cases
(Figure 2). The RSV cases utilized in this study were obtained from the paediatric ward at
Baragwanath hospital and show a distinct seasonality for the following reasons: (1) RSV
is the most common cause of bronchitis and lower respiratory tract illness among young
children, (2) infants and young children often have underdeveloped immune systems,
and (3) transmissions often occur more frequently due to shared spaces such as schools
and playgrounds [37]. Cases increase from close to 0 each week to over 7 a week for
influenza and over 35 a week for RSV (Figure 2). Cases of influenza started to increase
from week 20 in 2015, with the highest number of cases being during week 24 with a total
of 13 hospitalizations (Figure 2a). In that same year, a spike in RSV is seen between weeks
8 and 9, 14 and 15 with the highest cases being observed in week 20 with a total of 43 cases
(Figure 2b).
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In 2016, influenza cases were relatively low. However, they spiked in week 24 with
11 cases and gradually increased again from week 31, and almost no cases were reported
post-week 39 (Figure 2a). The prevalence of cases was observed for RSV from weeks 14 to
29, with the highest cases being observed in week 24 with 44 cases (Figure 2b). In 2017, RSV
cases started to gradually increase from the first week, and during weeks 10 and 11, RSV
cases were highest with a total of 31 cases for each, week respectively, and they gradually
decreased after week 11 where almost no cases were reported from 30 until the remainder of
the year (Figure 2b). Similarly, influenza case prevalence was low in 2017 with the highest
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number of cases being in week 38 with a total of 12 cases (Figure 2a). In 2018, cases started
to increase from week 18, and week 22 reported the highest number of influenza cases
which was 23, and RSV cases started to increase with the highest number of cases being
observed in week 15 with a total of 53 cases after which it started to gradually decrease
(Figure 2). Lastly, in 2019 influenza cases started to increase during week 21 and peaked
during week 23 with 33 reported cases, and RSV cases started to increase during week 11
and peaked in week 17 with 37 cases (Figure 2). In 2019, there was a spike in influenza
cases during week 23 that is not apparent for RSV (Figure 2). Overall, both influenza and
RSV cases begin to gradually increase during the colder seasons and start to gradually
decrease during the warmer seasons. However, in 2017 cases of influenza and RSV started
to increase early, and overall, fewer people were hospitalized for both these two acute
lower respiratory diseases.

RSV-positive hospitalized patients at Baragwanath hospital exceeded those who tested
positive for influenza overall (Figure 2b). Across all the years, we were in the influenza
season by week 21 and out of it roughly between weeks 37 and 40 and in the RSV season
by week 13 and out of it roughly between weeks 32 and 34 (Figure 2). The peak in cases
for influenza on average was experienced in weeks 21–25, and for RSV cases the peak was
usually between weeks 17 and 23 (Figure 2). In 2015, RSV cases began to increase as early
as week 9 and peaked at week 20 with a total of 43 cases. In 2016, RSV cases started to
increase from week 15 and peaked at 44 cases in week 24. In 2017, cases exhibited similar
patterns to those of 2015 and started increasing from week 6 and peaked in weeks 10 and 11
with 31 cases in each week. The number of cases per week increased in 2018. This increase
started in week 7 and peaked in week 15 with 53 cases, and cases started to increase from
week 11 in 2019 and peaked in week 19 with 34 cases.

Figure 3 is a graphical representation of the national claim totals for the Discovery
medical insurance scheme. It is easy to deduce that there is a distinct seasonality in claims
for the whole country. Nationwide claims peak in the colder seasons (autumn and winter)
and decrease during the warmer seasons (spring and summer). There is an overall increase
in claims from 2008 to 2019. In 2008, claims peaked at week 29. In 2009, claims peaked in
week 34. In 2010, claims peaked in week 33. In 2011, claims peaked at week 25. In 2012,
claims peaked at week 22, and in 2013, claims peaked in week 22. In 2014, claims peaked in
week 26. In 2015, claims peaked in week 21. In 2016, claims peaked in week 21. In 2017,
claims peaked in week 40. In 2018, claims peaked in week 25, and in 2019, claims peaked in
week 22. It is clear that cases start to increase during colder seasons and decrease during
the warmer seasons (Figure 3).

Exploring each province individually, a distinct seasonal pattern is observed in Gaut-
eng province (Figure 4). It is the most densely populated province in South Africa, and it is
also the economic hub of the country and consists of individuals that have more financial
means and can subsequently afford medical insurance (Figure 4). Acute lower respiratory
diseases spread mainly through droplets when infected people cough or sneeze making
it a disease that spreads easily [17]. Given that the geographical space of Gauteng is the
smallest in comparison to the other nine provinces, this subsequently means that there are
more people per square kilometer. From 2015–2019, RSV or flu cases on average peaked
in the winter season, roughly around week 21 (Figure 2). However, unlike Baragwanath
hospitalization data, there are claims every week including the off-peak seasons which
are the warmer seasons (Figure 4). However, like Baragwanath influenza cases, Discovery
medical insurance claims in Gauteng were exceedingly higher in 2019 during the colder
seasons (Figure 2). South Africa in general, experiences a climate that varies temporally
and spatially across several scales, and this is because of its topography, surrounding
oceans, and latitudinal location [26]. Therefore, not all nine provinces will exhibit a distinct
seasonal pattern (Figure 5).
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Figure 5. Medical insurance claims and running mean for Eastern Cape, Free State, KwaZulu-Natal,
Limpopo, Mpumalanga, Northern Cape, North West Province, and Western Cape.
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The Western Cape, Eastern Cape, and KwaZulu-Natal also show a distinct seasonality
with the peak seasons being in the colder seasons and the off-peak seasons being the warmer
seasons compared to the remainder of the other provinces (Figure 5). It is interesting to
note that all three provinces are situated along the coast (Figure 1). However, the North
West province exhibits a distinct seasonal pattern in comparison to the remaining provinces,
which consist of the Free State, Limpopo, Mpumalanga, and the Northern Cape all situated
inland and not exhibiting a distinct seasonality (Figures 1 and 5).

Limpopo, the northernmost province of South Africa, exhibits no seasonal pattern
in claims as the claims peaked in both peak and off-peak seasons from 2008 to 2019
(Figures 1 and 5). This is also the case for the Northern Cape; however, in comparison to
Gauteng province, many people cannot afford the luxury of health care insurance, and this
province has the lowest number of claims (Figure 5). The Free State has a low number of
claims similar to the influenza cases from Baragwanath hospital and from Gauteng. There
was, however, a spike in claims during the winter season of 2019 (Figures 2a, 4 and 5).
Mpumalanga also does not exhibit a distinct seasonality. A slight pattern can, however, be
observed when assessing the five-point running mean graph (Figure 5).

3.2. Defining the Acute Infectious Respiratory Disease Season

Eurich et al. [20] argued that the respiratory disease season spans from the first case
to the last case each year. This methodology would be effective for the Baragwanath
hospitalization data for RSV and influenza. However, for the medical insurance claim data,
there are claims for every week of the year in each of the provinces, and this method would
return a respiratory disease season that spans the full 52 weeks of the year. As the first
positive test for the hospitalization data is very unlikely to be the first person to contract
an acute infectious respiratory disease in South Africa, the hospitalization data cannot
be considered a clear indicator of disease prevalence in Gauteng province and definitely
cannot be generalized to the full country.

More consistent with the CDC methodology of intensity thresholds, Vega et al. [10]
advocate a 5% threshold. This threshold was applied to the data across all nine provinces
from 2008 to 2019, and it is clear that the acute respiratory infectious disease season spans
a considerably longer period than 19 weeks (Figure 6). This was particularly the case for
provinces that had higher medical insurance members; Eastern Cape, Gauteng, KwaZulu-
Natal, and Western Cape well exceeded the 19-week duration from 2008 to 2019 (Figure 6).
All of the abovementioned provinces’ cases started as early as the first week and finish in
week 51 of the year, meaning that there indeed is no flu season, and South Africans in these
province display flu-like symptoms throughout the year (Figure 6). This threshold is also
not appropriate for the Free State, Limpopo, Mpumalanga, the Northern Cape, and the
North West as in some years the acute lower respiratory disease season is only nine weeks,
and in other years it is the entire year and is experienced through warmer seasons and not
colder (Figure 6).

After testing a series of different thresholds for each of the provinces, the most ap-
propriate threshold was determined for each province, respectively, that yielded results
that were close to a 19-week flu season from 2008 to 2019: Eastern Cape (17%), Free State
(15%), Gauteng (20%), KwaZulu-Natal (25%), Limpopo (15%), Mpumalanga (15%), North
West (13%), Northern Cape (11%), and Western Cape (18%) (Figure 7). The provinces had
a distinct seasonal pattern. None of the provinces yielded precisely nineteen weeks, but
the threshold selected for each province was close to the nineteen-week season proposed
by the NICD. Gauteng, Western Cape, KwaZulu-Natal, and Eastern Cape had the most
suitable thresholds. All three provinces have acute respiratory infectious disease seasons
that start in the winter season (Figure 7). The Northern Cape, Limpopo, Mpumalanga, and
Free State yielded seasons that start very early in the year for certain years.
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The timing of seasons differed interannually for each season per province, and when
comparing provinces, the start and finish times also differed. Limpopo’s season was distinct
from other provinces as not only were overall seasons shorter than nineteen weeks, but
the season also commenced as early as week 1 in some years, only started in week 38 in
2012 and managed to last almost the entire year in 2014 (Figure 7). In the Free State, the
respiratory disease season was exceptionally short in 2008 and 2013 and started earlier
in 2014 (Figure 7). The Northern Cape also had some unusual start and finish dates,
particularly for 2008 and 2014 (Figure 7). In 2008, Mpumalanga had a respiratory disease
season that commenced much later in the year (Figure 7). Gauteng, KwaZulu-Natal, Eastern
Cape, and Western Cape on average had respiratory disease seasons that started early in
some years but ran through the whole winter season and ended between weeks 37 and 46
(Figure 7).

4. Discussion

Annual acute respiratory infectious disease epidemics result in an estimated three to
five million cases of severe illness, and about 290,000–650,000 deaths globally [6]. In South
Africa, influenza (commonly known as flu) kills between 6000 and 11,000 people every
year [37]. About half of these deaths are in the elderly, and about 30% are in HIV-infected
people [7,37]. The highest rates of hospitalization are in the elderly (65 years and older),
HIV-infected people, and children less than 5 years of age [37]. Pregnant women are also at
increased risk of hospitalization and death from flu infections. People with chronic illnesses
such as diabetes, lung disease, tuberculosis, and heart disease are also at increased risk
of being hospitalized from the flu. During the flu season in South Africa, about 8–10% of
patients hospitalized for pneumonia and 25% of patients with flu-like illness (fever and
cough) will test positive for influenza.

Across South Africa, seasonality influences a wide range of activities that contribute
largely to the economy; however, there is little consensus on the timing of seasonal bound-
aries [38–43]. This is due to the inconsistencies in different ad hoc approaches to defining
seasonal boundaries across South Africa [44]. The NICD [7] states that for the past thirteen
years, the South African flu season has lasted for approximately 19 weeks. Using the
CDC’s approach of intensity thresholds methodology [17], different thresholds had to
be applied to the Discovery medical insurance claim data to quantify the South African
acute respiratory infectious disease season. Based on the above findings, it is clear that the
acute respiratory disease season is most intense during the winter season. Each province
had different thresholds; however, all of them increased in the fall and winter based on
Van der Walt and Fitchett’s [44] seasons classification. These thresholds vary significantly
across provinces. The most appropriate threshold was determined for each province that
yielded results that were close to a 19-week flu season: Eastern Cape (17%), Free State
(15%), Gauteng (20%), KwaZulu-Natal (25%), Limpopo (15%), Mpumalanga (15%), North
West (13%), Northern Cape (11%), and Western Cape (18%) (Figure 7). This could be due to
several various reasons: (1) the number of medical insurance members, certain provinces
are considered to have more affluent residents who can afford medical insurance, whilst
others cannot; (2) the geographical location of the province can contribute to the seasonality
of acute respiratory infectious diseases.

A disease’s potential to cause an outbreak determines whether it should be under
surveillance [45]. An epidemic threshold indicates the level of incidence above which
a disease requires an urgent response [18,45]. Each disease has a specific threshold that
depends on its infectiousness, other determinants of transmission, and the degree to
which it is locally endemic. Surveillance is often focused on diseases that could cause an
outbreak and be a major public health concern. However, there is value in monitoring case
numbers in less severe diseases. This allows for better communication with the public
and the preparation of health facilities [46]. While it would be very costly to have high-
resolution surveillance of the type instituted for COVID-19 where people were extensively
tested, medical insurance data provide a proxy by which this can be carried out [47,48].
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These thresholds can be evaluated weekly, and when approaching them, the public can be
alerted [48]. The NICD already sends out warnings for flu seasons, but this could expand
the process at a relatively low cost.

While this study has identified the thresholds that align with the NICD nineteen-week
flu season and provides the mean timing of the season, it does not explore the causes of this
seasonal pattern. Adequate thresholds will allow for future research to look at other drivers
of seasonal trends in acute respiratory infectious disease cases. Cases and claims increase
during the winter season which also coincides with school holidays, a time when people
migrate, and cluster in spaces, such as airports and tourist destinations, where diseases
spread easily. Therefore, it is important for future studies to look at the causal factors.

5. Conclusions

In a developing country such as South Africa, pivotal facets of primary healthcare
are not in place, and there is a substantial human resources crisis facing the healthcare
field [49]. Climatic changes will exacerbate the existing problems experienced by the public
healthcare sector in the country [14]. The respiratory disease season is predominantly in the
winter season and ends in summer for all nine provinces in South Africa. Each province has
a different threshold that yields a respiratory disease season that is roughly 19 weeks long,
Eastern Cape (17%), Free State (15%), Gauteng (20%), KwaZulu-Natal (25%), Limpopo
(15%), Mpumalanga (15%), North West (13%), Northern Cape (11%), and Western Cape
(18%).

This study provided insight into the complexities of varying quantification of the
acute respiratory infectious disease season in South Africa, and although the NICD has
been able to determine the duration of the influenza season, the start and finish date of the
influenza season needs to be determined to better plan for seasonal acute respiratory disease
epidemics. Thus, advocating for a particular classification of the acute respiratory disease
season is important. This may be beneficial to the public as they can better understand their
risk of disease and are subsequently able to mitigate it accordingly and get vaccinated on
time. This has the potential to lessen the disease load and risk to human health. It is also of
benefit to the medical insurance schemes in planning for surges in claims, thus enhancing
their financial sustainability.
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