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aim is to promote scientific progress through the sound and rigorous dissemina-
tion of studies that, from the perspective of the social sciences, either through a
specialised disciplinary approach or through interdisciplinary perspectives, foster
a deeper understanding of the objects under analysis, clarifying the issues ad-
dressed and their implications.
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Preface

The global outbreak of COVID-19 at the end of 2019 marked a turning point in
contemporary history. From its initial identification as a pneumonia of unknown
cause in the city of Wuhan, China [1], to its subsequent declaration as a pandemic

by the World Health Organization in March 2020, the SARS-CoV-2 virus had an
unprecedented impact on all spheres of human life. The resulting health crisis quickly
evolved into an economic, social, emotional, and cultural crisis, exposing multiple
accumulated vulnerabilities in global systems of social and political organization.

Beyond its epidemiological dimension, the pandemic revealed deep structural
inequalities that disproportionately affected already marginalized populations. The
imposition of lockdowns, quarantines, and social distancing measures led to substan-
tial changes in the everyday lives of millions of people, resulting — in addition to the
physical effects of the virus — in lasting psychosocial consequences, such as increased
anxiety, distress, isolation, and a widespread sense of uncertainty about the future.

The enforced lockdown, implemented as a key strategy to prevent the spread of

the virus and reduce mortality, nonetheless had ambivalent consequences. While it
undoubtedly saved countless lives, it also deepened economic disparities, led to mas-
sive job losses, and radically altered family, emotional, and community life. Isolation
measures forced a rethinking of notions such as space, proximity, and connection,
deeply reshaping social fabrics across multiple scales — from the intimate to the
institutional, from the local to the global.

From a range of disciplinary perspectives, approaches, and concerns, the contribu-
tions gathered in this collective volume explore the multiple transformations brought
about by the pandemic. Among other topics, they examine the reconfigurations

of public and private space, the impact on individual and collective mental health,
emerging forms of exclusion and resistance, as well as the tensions between scientific
knowledge, digital communication, and governance. These reflections not only help
us understand the immediate effects of the crisis, but also raise important questions
about the kind of society we are building in its aftermath.

A transversal theme in the perspectives presented here is the understanding of
COVID-19 not merely as a viral phenomenon, but as a syndemic—that is, an event
arising from the interaction between biological factors and social, economic, and
cultural determinants that exacerbate its consequences [2]. This approach, initially
proposed within the field of medical anthropology, enables a more comprehensive
reading of both the pandemic and post-pandemic processes, moving beyond strictly
biomedical or technocratic interpretations.

In particular, this volume offers a situated interpretation of the syndemic from the
Global South, bringing together studies and research conducted in historically periph-
eral contexts, such as various regions of Africa and India. It emphasizes the need to



shed light on the impacts of COVID-19 in rural areas, within community-based health
systems, and in the development of local public policies—areas where responses to the
crisis have often received neither the same level of attention nor the same resources

as urban centers. This approach provides a critical and plural reading of how the
syndemic has affected bodies, territories, and ways of life in contexts marked by deep
structural inequalities.

The analyses compiled in this book aim to challenge the dominant narratives of a
“return to normality”, recognizing that such normality was precisely the breeding
ground for many of today’s crises. Instead, the volume calls for an open debate on
the possibilities for deep transformation, social justice, and the construction of new
forms of care, solidarity, and communal life.

The studies included in this work critically address key issues such as education,
child nutrition, access to vaccines, health and community infrastructure, and the
effects on mental health, particularly in rural or peripheral areas. These thematic
axes make it possible to understand how local public policies, often centralized and
disconnected from context, were insufficient to address the multiple layers of social
harm produced. At the same time, the contributions presented here offer interpretive
frameworks that shed light on local responses, forms of community resilience, and
the possibilities for structural transformation in the post-pandemic landscape.

This volume does not seek to close the debate, but rather to open new pathways for
critical and situated analysis of the post-COVID-19 world, while highlighting the
importance of understanding social responses from the ground up, through the
interweaving of local knowledge, public policy, and memories of past crises.

We extend our sincere appreciation to all those who contributed to the production
of this volume, whose intellectual and human commitment made this publication
possible.

Patricio Trujillo-Montalvo

Public Health Institute,

Pontificia Universidad Catdlica del Ecuador,
Quito, Ecuador
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Chapter 1

Examining Food Purchasing
Behavior of Rural Households

in South Africa Post-COVID-19
Lockdown Restrictions

Mapula Hildah Lefophane, Motsatsi Morwatshehla
and Victor Mbulaheni Mmbengwa

Abstract

This study examines food purchasing behavior among rural households in South
Africa post-lockdown restrictions and the socio-demographic factors influencing
these behaviors. Primary data were collected from 327 households in Mokgolobotho
village through face-to-face interviews, using simple random sampling. A Likert
scale, Chi-square analysis, and an Ordered Probit model were employed for the
analysis. The findings indicate that most households purchased food more frequently
post-lockdown, with fresh produce, dairy, snacks, fast food, prepared food, and
alcoholic beverages purchased more often. Household size, employment sector, brand
loyalty, and market preference reduced the likelihood of monthly purchases while
increasing the probability of frequent shopping. Conversely, gender, education level,
employment status, SRD grant, savings behavior, advertisement, and market distance
increased the likelihood of monthly purchases while reducing frequent shopping.
These findings highlight the need for retailers to ensure affordability, accessibility,
and consumer trust, while policies improving financial security, employment stabil-
ity, market access, and consumer education can enhance food access and promote
sustainable purchasing behavior.

Keywords: food purchasing behavior, rural households, Post-COVID-19,
lockdown restriction, South Africa

1. Introduction

The lockdown restrictions, which were imposed in various forms around the world
to curb the spread of COVID-19, resulted in changes in consumers’ food shopping and
consumption behaviors [1-3]. The key notable restrictions that were imposed in the
food retail sector include social distancing, and a restriction on the number of cus-
tomers inside stores and at checkout points [4, 5]. In the South African context, the
restrictions also encompassed the prohibition of the sale of certain food items during
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the early stages of the lockdown restrictions. These restrictions, as well as consumers’
concerns about their health, prompted consumers to change their frequency of shop-
ping, purchase certain food items more or less than usual, and change their behavioral
consumption of food [1-3].

Several studies investigated food purchasing behavior during the COVID-19 pan-
demic. Four main findings can be deduced from those studies as follows. First, there
were changes in the modes of acquiring food, with consumers opting for the mode
of transport that enabled them to deal with or avoid the risk of infection [3, 6, 7].
Second, there was a decline in grocery shopping frequency due to lockdown restric-
tions [6, 7]. Third, consumers bought food more than usual to minimize visiting
stores frequently [6, 8]. Lastly, there were changes in eating behavior with consumers
shifting toward healthier foods [6, 9].

The aforementioned investigations were conducted during COVID-19, when lock-
down restrictions were tighter, and the virus spread rapidly. As a result, consumers’
food purchasing behavior could have shifted due to the decline in COVID-19 cases,
vaccination rollout, and the termination of lockdown restrictions. Consequently,
there exists a gap in the literature regarding consumers’ food purchasing behavior
and associated factors post-lockdown restrictions. This study addresses this gap
by examining food purchasing behavior among rural households post-lockdown
restrictions in South Africa and the contributing factors. This is achieved through
two objectives. The first objective is to determine changes in the frequency of grocery
shopping by rural households post-lockdown restrictions. This includes examining
whether consumers purchased certain food items the same, more, or less frequently
post-lockdown compared to during lockdown restrictions.

The second objective is to explore the relationship between the socio-demographic
characteristics of rural households and their food purchasing behavior post-
lockdown. This includes assessing how socio-demographic characteristics influenced
food purchasing behavior, particularly in relation to changes in shopping frequency.
The findings provide valuable insights into rural households’ most preferred shop-
ping frequency and their most preferred food items post-lockdown restrictions. By
doing so, this study offers retailers critical knowledge about consumers’ preferences,
which would assist them in developing effective marketing and advertising strategies
tailored to meet the needs of rural households.

The remainder of the sections in this study are arranged as follows. Section 2
presents literature review, highlighting areas of commonality among previous studies
and identifying gaps in the literature. Section 3 focuses on the case study, including
a description of the study area, data collection and sampling procedures, and data
analysis techniques. Section 4 presents the results, including findings from both
descriptive analyses and correlation analyses, as well as the Ordered Probit model
analysis. Section 5 concludes the study by summarizing key findings, discussing their
implications, and offering recommendations for future research.

2. Literature review
2.1 Areas of commonalities
In reviewing the studies on consumer behavior during the COVID-19 pandemic,

several key areas of commonality emerge. These include health and safety concerns,
an increased focus on food security and stockpiling, a shift to online shopping and
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delivery services, and the influence of socio-demographic factors on consumer
behavior. Additional aspects include psychological impacts and consumer anxiety,
adaptation of eating habits, and the impact of external stressors on consumer behav-
ior. These aspects are comprehensively discussed below.

Regarding health and safety concerns, many studies highlighted that health
concerns significantly influenced food purchasing and eating behaviors during the
pandemic. This was evident in studies across different countries, such as Bolek [9]
and Marinkovi¢ Lazarevi¢ [10], where consumers prioritized healthier food choices
and increased their focus on immune-boosting foods. The perceived risk of the virus
also prompted consumers to adopt behaviors aimed at reducing contact with others,
such as shopping online or increasing food preservation practices (e.g., freezing
food), as seen in studies like Jezewska-Zychowicz et al. [11] and AlTarrah et al. [12].
This common theme suggests a widespread shift toward health-conscious behaviors
driven by fear of the virus.

A noticeable trend across several studies was the shift toward stockpiling and
purchasing larger quantities of food. This was observed in Ben Hassen et al. [6],
Rabbi et al. [7], and Pappalardo et al. [8], where participants increased the volume of
food bought per trip, often focusing on non-perishable items, to ensure food security
during uncertain times. This behavior can be attributed to both economic stress
(increased food prices, income reductions) and the fear of food shortages, reflect-
ing how external stressors, such as supply chain disruptions, amplified the desire to
secure food resources.

Online shopping and the use of delivery services emerged as a dominant theme
across multiple studies, including AlTarrah et al. [12], Khayru [13], and Ogundijo
etal. [14]. The need to minimize physical contact due to health concernsled to a
rise in digital shopping behaviors. This shift to online food purchasing and delivery
became a key coping mechanism during the lockdowns, particularly in countries like
the U.S.A. [3], where health and financial fears significantly influenced consumer
behavior.

Several studies, such as Poelman et al. [2], Truong and Truong [3], and Ogundijo
etal. [14], found that socio-demographic factors played an essential role in shaping
food purchasing behaviors. Factors such as age, gender, income, and education level
influenced whether individuals adopted healthier eating habits, increased their food
purchases, or shifted to online shopping.

Other studies discussed the psychological effects of the pandemic, particularly
anxiety and stress, as major drivers of purchasing behavior. For instance, Jezewska-
Zychowicz et al. [11] and Khayru [13] emphasized how consumer fears about food
availability and health risks led to panic buying and increased demand for food, espe-
cially in times of uncertainty. These studies suggest that perceived stress and trust in
media influenced purchasing behavior, highlighting the psychological dimension of
consumer decisions.

A significant number of studies, including Ben Hassen et al. [6] and Marinkovié
and Lazarevi¢ [10], noted that the pandemic led to a shift toward healthier eating
habits. This change was often associated with greater home cooking and an increased
interest in healthy food choices. Consumers in these studies tended to reduce reliance
on ready-made meals and fast food, opting for fresh produce and home-cooked meals,
reflecting a broader societal shift in food consumption due to health-related concerns.

External stressors, such as the fear of the pandemic, economic disruptions, and
uncertainty, were found to shape consumer behavior in several studies. Truong
and Truong [3] and Rabbi et al. [7] demonstrated that consumers facing economic
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hardships or financial fears adjusted their food purchasing patterns by buying in bulk,
switching to more affordable food options, or reducing shopping frequency. These
studies underline the significant role that stress and uncertainty play in influencing
consumer decision-making during crises.

The commonalities across these studies illustrate that the COVID-19 pandemic
significantly disrupted food purchasing behaviors worldwide, driven by health
concerns, economic stressors, and the need for food security. Consumers exhibited
a shift toward healthier eating, increased stockpiling, reliance on online shop-
ping, and psychological adjustments due to the crisis. These studies underscore
the complex interplay between socio-demographic factors, external stressors, and
shifting consumer preferences during periods of uncertainty. This collective insight
provides a comprehensive understanding of how consumer behavior was reshaped
by the pandemic.

2.2 Discussion of the literature gap

The literature on food purchasing behavior during the COVID-19 pandemic
provides important insights into how the crisis influenced consumer habits across
various regions. However, there are three significant gaps, particularly regarding food
purchasing behavior post-lockdown, contributing factors, and rural populations in
South Africa. First, while several studies, such as those by Truong and Truong [3] and
Ben Hassen et al. [6]), explored the immediate impact of the pandemic, there is a lack
of studies examining the long-term changes in consumer behavior once lockdown
restrictions were relaxed or lifted. For instance, while Ben Hassen et al. [6] high-
lighted changes in food purchasing behaviors during the pandemic, it remains unclear
whether these changes persisted after restrictions were eased. Therefore, a gap exists
in understanding whether these changes in food purchasing patterns, such as fre-
quency of shopping, preference for healthier foods, and purchase of non-perishable
goods, have been sustained post-lockdown.

Second, much of the existing research, such as studies by Rabbi et al. [7] and
Pappalardo et al. [8] focused on urban or general populations. As a result, there is
limited research examining how rural households, with potentially different access
to resources, markets, and infrastructure, adapted to the changing circumstances
during and after the pandemic. For instance, Pappalardo et al. [8] briefly touched on
rural areas in Sicily, showing that rural consumers were not immune to changes in
food purchasing. However, similar studies specifically focusing on rural households in
South Africa remain scarce. Rural areas may exhibit distinct behaviors and challenges
that urban areas do not face, making this an essential gap in the literature.

Lastly, several studies, such as those by Truong and Truong [3] and Ogundijo
etal. [14], identified socio-demographic factors, like age, income, and employment
status, influencing food purchasing behavior during the pandemic. However, there
is limited research on how these factors continued to influence purchasing behavior
post-lockdown. For instance, are the socio-demographic impacts of the pandemic still
felt in food purchasing behavior, particularly in rural communities?

This study aims to fill these gaps by focusing on the food purchasing behaviors of
rural households in South Africa post-lockdown restrictions. Specifically, it addresses
how rural consumers’ frequency of grocery shopping has evolved, the types of food
they purchased more, less or the same during the pandemic, and whether these
behaviors have persisted after the end of lockdown restrictions. Additionally, the
study provides insights into the association between socio-demographic factors and
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the frequency of food purchases post-pandemic. By examining these aspects, the
study contributes to an understanding of food purchasing behaviors, specifically
in the context of post-lockdown South Africa, and helps bridge the gap in existing
literature regarding rural food consumption patterns.

3. Methodology
3.1 Description of the study area

The study on examining households’ food purchasing behavior post-lockdown
restrictions was conducted at Mokgolobotho village, which is located in Greater
Tzaneen Municipality within Mopani District, Limpopo Province of South Africa.

As with any typical rural area in most developing countries, several characteristics of
rural areas make rural consumers in the study case more vulnerable to the economic
hardships of COVID-19 than urban consumers. These include economic activities,
which are dominated by primary agricultural activities with lower wages, lack of job
opportunities, longer distances to grocery shopping centers, and households living in
extreme poverty. However, previous studies on food purchasing behavior focused on
urban consumers in developed countries rather than rural consumers in developing
countries [6-8]. As such, the findings from previous studies cannot provide empirical
evidence on changes in food purchasing frequency by rural households and contribut-
ing factors; hence, Mokgolobotho village was chosen as the study case.

3.2 Data collection and sampling

The study used primary data, which were collected through face-to-face interviews
in 2022, that is, post-lockdown restrictions in South Africa. A simple random sampling
procedure was used to select a sample size of 327 households from the overall popula-
tion of 1790 households, using a sample size equation developed by Kothari [15].
Household numbers were written on slips of paper that were placed inside a box, from
which 327 households were randomly selected and surveyed. The respondents were
individuals responsible for grocery-purchasing decisions, as well as the cooking, pre-
paring and serving of food. Face-to-face interviews were conducted using a structured
questionnaire, pre-tested with 12 respondents to identify errors and ensure clarity,
following Government Accountability Office [16] and Sheatsley [17] guidelines. Based
on feedback, necessary adjustments were made to improve the questionnaire’ reli-
ability and validity. The final version captured data on food consumption behavior and
influencing factors in the study area. Potential biases were minimized by refining the
questionnaire to enhance clarity and relevance, ensuring accurate data collection.

3.3 Data analysis

Likert scale was used to achieve the first objective, which determines the changes
in the frequency of grocery shopping by rural households post-lockdown restrictions.
The use of a Likert scale in this study is grounded in its ability to quantify attitudes
or behaviors on an ordinal scale [18], providing a clear and structured way to capture
variations in food purchasing frequency. In this study, food purchasing behavior is
defined, in line with previous studies, as changes in the frequency of grocery shop-
ping by a household [6, 7], enabling a focused analysis of shifts in purchasing patterns
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during and after lockdown restrictions. Consequently, changes in the frequency of
grocery shopping were measured on a four-point Likert scale in terms of whether
a household purchased groceries (1) three or more times a month, (2) weekly, (3)
biweekly, or (4) monthly.

In addition, the respondents were asked to rate their frequency of grocery shop-
ping during and post-lockdown restrictions for 12 major food and beverage categories:
Fresh produce, Dairy, Meat, Grains, Snacks, Fast food, Frozen food, Canned food,
Prepared food, Bottled water, Beverages (non-alcoholic) and Beverages (alcoholic).
Using these categories, the respondents were further asked to rate changes in their
grocery purchases on a three-point scale, ranging from “more than usual”, “same as
usual” to “less than usual”, post-lockdown restrictions, in line with Poelman et al. [2].

To achieve the second objective, Chi-square test analysis was conducted to explore
the relationship between the socio-demographic characteristics of rural households
and their food purchasing behavior post-lockdown. This analysis helps identify
how socio-demographic factors influenced purchasing decisions after the lockdown
restrictions were lifted, as households were no longer facing constraints such as
limited movement or access to markets.

The Chi-square test is a statistical test used to determine whether there is a
significant association between two categorical variables. It compares the observed
frequency of events in each category to the expected frequency under the assumption
that there is no association. The test is commonly used in categorical data analysis
to assess whether distributions of categorical variables differ from each other [19].
Alternative tests, such as ANOVA, ANCOVA, and Pearson’s correlation, were consid-
ered but were not suitable for this study, as follows.

ANOVA (Analysis of Variance) is typically used to compare the means of con-
tinuous variables across different groups [20, 21]. However, the outcome variable
in this study (food purchasing behavior) is categorical (monthly, weekly, biweekly,
and three or more times a month). Therefore, ANOVA would not be appropriate for
examining the differences in purchasing behavior across socio-demographic groups,
as it requires a continuous dependent variable.

ANCOVA (Analysis of Covariance) was also considered, as it allows for examining
the impact of categorical independent variables on a continuous dependent variable,
while controlling for continuous covariates [20, 22]. However, this study’s dependent
variable (food purchasing behavior) is categorical, which makes ANCOVA unsuitable.
Thus, ANCOVA requires the dependent variable to be continuous, and food purchas-
ing frequency does not meet this criterion.

Pearson’s correlation test was considered as another alternative, but it is used to
measure the strength and direction of a linear relationship between two continuous
variables [20, 23]. Since many of the explanatory variables are categorical, Pearson’s
correlation would not be suitable for exploring the relationships between these vari-
ables and food purchasing behavior. Due to this, household size and market distance
were excluded from the Chi-square analysis since they are continuous explanatory
variables; thus, they fail to meet the requirements for this test, which assumes that
both variables are categorical [19, 24]. The expected outcome is to assess whether
the socio-demographic characteristics of rural households influenced the increase in
their frequency of food purchases after lockdown restrictions were lifted. This could
reflect changes in disposable income, access to food, or other socio-economic factors.
A significant relationship would suggest that these socio-demographic characteristics
play a key role in shaping food purchasing behavior post-lockdown. On the other
hand, if no significant relationship is found, it would imply that socio-demographic
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characteristics do not significantly impact food purchasing behavior in the post-
lockdown period.

In addition to correlation analysis, an Ordered Probit model was used to provide
a more comprehensive and robust statistical analysis of the relationship between the
socio-demographic characteristics of rural households and their food purchasing
behavior. Unlike ANCOVA, the Ordered Probit model allows for the inclusion of both
categorical and continuous socio-economic variables, such as household size and
market distance, which influence food purchasing decisions [20, 23]. The study cat-
egorizes food purchasing frequency into four distinct groups: (1) three or more times
amonth, (2) weekly, (3) biweekly, and (4) monthly. Given the ordinal nature of these
categories, the Ordered Probit model was selected to examine the factors influencing
food purchasing behavior among rural households following the lifting of COVID-19
lockdown restrictions.

Johnston et al. [25] asserted that ordered choices are typically modeled using
the Ordered Probit model, which accounts for the ordinal nature of responses while
assuming normally distributed error terms. The model has been widely applied in
studies evaluating factors influencing ordinal-dependent variables, as documented in
earlier research by Boccaletti and Moro [26], Cranfield and Magnusson [27], Senyolo
etal. [28], and Lefophane [29]. The unobserved preference of households to maintain
their food purchasing frequency post-COVID-19 is represented as follows [1]:

Y, =fBx, +¢; 1)

where x; represents explanatory variables, including household socio-economic
characteristics that influence food purchasing behavior, p denotes the corresponding
coefficients, and ¢, is the error term, assumed to follow a standard normal distribu-
tion. Factor Y; is the observed ordinal variable, representing the food purchasing
frequency of households, which is specified as follows [1]:

Yi:jcuj—1<Yi<uj 2)

where j = 0, ..., M represent the possible food purchasing frequency categories, with
M = 4 in this study. The cut-off values, u;s, remain unknown and are estimated
within the model. In this study, M is equal to four. Assuming that the error term fol-
lows a standard normal distribution, the probability of each food purchasing category
is given by [1]:

P -0) (i) -0, )

-

(
uq —fx.
Pr(y; =1)= I_lﬂxi i9(e; )de; = o (ug - px; ) - o (-px;),
_17Px, (3)
Pr(yi =M- 1) = jix,;_ﬂxliqj(gi )dsi = ¢(uM_1 - Bx ) —<D<uM_2 - Bx, ),
( up;—Fx;

Pr(y; =M)= IuM_r};Xf(gi)dgi = (un - Ax; )~ #(ung_g — %) =1- @ (upgg - Bx;)

where ¢ represents the standard normal probability density, while ® represents
the cumulative distribution function [1, 30].
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The categorization of food purchasing frequencies allowed for a more structured
analysis of how various socio-demographic factors influenced household food
purchasing behaviors post-COVID-19, specifically by assessing how likely households
were to move into higher purchasing frequencies compared to all lower frequencies.

4. Results
4.1 Socio-demographic characteristics

This section presents the descriptive statistics for the socio-demographic charac-
teristics of rural households in the study case. The socio-demographic characteristics
in this study are examined in terms of their association with food purchasing behav-
ior, as assessed using Chi-square analysis. The results are presented in Table 1.

The results indicate that 60.3% of respondents were female, while 39.7% were
male, with most women serving as the primary grocery shoppers in rural households
within the study area. The majority (62.1%) were aged 35-60 years, followed by 16.2%
aged 18-35, and 21.7% over 60, indicating that grocery shoppers were predominantly
middle-aged. No respondents were below 18 years. For marital status, the majority
(64.4%) were single, while 21.4% were married, 3.6% were widowed, and 8.6% were
divorced, indicating that most respondents were unmarried. In terms of education,
most respondents (32.7%) had completed tertiary education, followed by 29.1%
with secondary education, 21.7% with primary education, and 16.5% had no formal
education, showing that tertiary education was the most common level attained.
Employment-wise, the majority (65.1%) were unemployed, while 27.8% were
employed full-time and 7.0% were employed part-time, highlighting that unemploy-
ment was prevalent among respondents. Among those employed, most (78.1%)
worked in the formal sector, while 21.9% were in the informal sector, indicating that
formal employment was more dominant.

In terms of grants, most respondents (39.1%) received a child support grant,
while 22.0% did not receive any grant. Additionally, 11.3% received an old age grant,
16.8% received a care dependency grant, 6.7% received a foster child grant, and
4.0% received a disability grant. No respondents received a war veteran’s grant or
grant in aid. Additionally, most respondents (52.6%) did not receive the Social Relief
of Distress (SRD) grant, while 47.4% benefited from it. For household income, the
majority (50.1%) earned less than $263 (R5,000) per month, while 8.6% earned above
$789 (R15,000), indicating that lower-income households were more prevalent.
Regarding saving habits, most respondents (40%) did not save money, while 60%
did. Among savers, 9.9% saved more, 20.6% saved less, and 9.9% saved the same,
totaling approximately 40% of those who saved. Market preference showed that most
households (79.2%) preferred formal markets, while 20.8% opted for informal ones.
Additionally, the majority (73.4%) visited markets specifically for grocery shop-
ping, while 26.6% visited for other purposes. Advertisements played a significant
role in influencing food purchases, with most households (64.5%) being influenced
by ads, while 35.5% were not. Brand loyalty was low, as the majority (60%) chose
promotional offers over preferred brands, while 40% remained loyal to their chosen
brands. The average household size was approximately five members, ranging from
one to ten. Travel time to preferred grocery store (market distance) averaged around
12 minutes, with the shortest time being 2 minutes and the longest 20 minutes.
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Categorical variables
Variable Category Frequency Percentage
Gender Female 198 60.3%
Male 129 39.7%
Age Less than 18 0 0%
18-35 53 16.2%
35-60 203 62.1%
Above 60 71 21.7%
Marital status Single 217 66.4%
Married 70 21.4%
Divorced 28 8.6%
Widowed 12 3.6%
Educational level No formal education 54 16.5%
Primary education 71 21.7%
Secondary education 95 29.1%
Tertiary education 107 32.7%
Employment status Employed full time 91 27.8%
Employed part-time 23 7.0%
Unemployed 213 65.1%
Type of employment sector Formal sector 89 78.1%
Informal sector 25 21.9%
Type of grant Old age 37 11.3%
Child support 128 39.1%
Care dependency 55 16.8%
Grantin aid 0 0%
War veteran 0 0%
Foster child 22 6.7%
Disability 13 4.0%
Not receiving grant 72 22.0%
Social Relief of Distress grant Yes 155 474%
No 172 52.6%
Monthly income of the Less than R5000 164 50.1%
household head R5000-R10000 81 24.8%
R10000-R15000 54 16.5%
Above R15000 28 8.6%
Savings Yes 131 40%
No 196 60%
Change in savings Saved more 13 9.9%
Saved the same 13 9.9%
Saved less 27 20.6%
Market preference Formal market 259 79.2%
Informal market 68 20.8%
Food purchasing intention Yes 240 73.4%
No 87 26.6%
Advertisement influence Yes 211 64.5%
No 116 35.5%
Brand loyalty Yes 131 40%
No 196 60%
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Categorical variables
Variable Category Frequency Percentage
Variable Range Minimum Maximum Mean Standard deviation
Household size 9 1 10 521 2.87
Market distance 18 2 20 12.29 5.48

Table 1.

Descriptive results (N = 327).

4.2 Changes in the frequency of grocery shopping

This section presents the descriptive statistics on food purchasing behavior, which
is explained with respect to changes in the frequency of grocery shopping in terms
of whether a household purchased groceries (1) three or more times a month, (2)
weekly, (3) biweekly, or (4) monthly. This is followed by the descriptive results on
changes in the frequency of grocery shopping per food and beverage categories. The
results for changes in food purchasing behavior during and post-lockdown restric-
tions are presented in Figure 1.

To measure the changes in food purchasing behavior, respondents were asked
about their frequency of grocery purchases when the lockdown restrictions were tight
and when the lockdown restrictions were eased. As illustrated in Figure 1, before the
lockdown restrictions were relaxed, 58.4% of the households purchased groceries
monthly, 9.5% weekly, 24.5% biweekly, and 7.6% purchased groceries three or more
times a month. After the lockdown restrictions were relaxed, 42.2% of the households
purchased groceries monthly, 16.2% weekly, 27.5% biweekly, and 14.1% purchased
groceries three or more times a month. Overall, the results indicate that there were

Changes in monthly food purchasing behaviour
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Frequency of food purchase
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Figure 1.
Changes in food purchasing behavior during and post-lockdown restrictions. Note: During lockdown
restrictions = blue; post-lockdown restrictions = Orange.
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changes in rural households’ grocery shopping frequency. In particular, most of the
respondents reported that they purchased groceries less frequently during lockdown
restrictions. This finding is in line with that of Ben Hassen et al. [6] who found that
consumers in Russia reduced the number of shopping trips during COVID-19. This is
attributed to fear of contracting the COVID-19 disease [3, 25], and to avoid having to
wait long hours in a queue to enter the grocery stores and complete their shopping [26].

However, after the lockdown restrictions were relaxed, vaccines were admin-
istered, and COVID-19 cases had subsided, many households visited the grocery
store more frequently. In addition, some of the households shifted from purchasing
groceries once a month to either biweekly, every week, or three or more times a
month. Overall, this shows that there were changes in the monthly grocery purchas-
ing frequency by rural households, which is in line with the observation discovered in
other countries and for urban households [6-8].

4.3 Changes in food purchasing behavior by category

In determining food purchasing behavior, the respondents were further asked to
rate their frequency of grocery shopping during and post-lockdown restrictions for
12 major food and beverage categories: Fresh produce, Dairy, Meat, Grains, Snacks,
Fast food, Frozen food, Canned food, Prepared food, Bottled water, Beverages (non-
alcoholic) and Beverages (alcoholic). This aim is to underline the category of food
and beverage that rural households purchased “more than usual”, “same as usual,” and
“less than usual” post-lockdown restrictions, relative to during lockdown restrictions.
In other words, “more than usual” implies that a household purchased a particular
food item more frequently post-lockdown restrictions, relative to during lockdown
restrictions. “Same than usual” implies that a household purchased a particular food
item with the same frequency during and post-lockdown restrictions. Lastly, “less
than usual” implies that a household purchased a particular food item less frequently
post-lockdown restrictions, relative to during lockdown restrictions. The results
for monthly food purchasing behavior per category post-lockdown restrictions are
presented in Table 2.

Table 2 shows the frequency of grocery purchases per food and beverage category
during and post-lockdown restrictions. The key finding is that most of the respon-
dents reported having purchased most of the food and beverage categories more
post-lockdown restrictions than during lockdown restrictions. These categories are,
namely, fresh produce, dairy, snacks, fast food, prepared food, and alcoholic bever-
ages. For fresh produce, Mkasi and Lefophane [31] found that rural households in
South Africa decreased their consumption of fresh produce during the COVID-19
pandemic due to the prohibition of informal fresh produce trading during the initial
stages of the lockdown. The observed increase in the frequency of purchase for fresh
produce post-lockdown is attributed to the relaxation of restrictions, particularly the
lifting of the ban on informal street vendors who were unable to operate during the
strictest lockdown phases.

The increase in the frequency of purchase for snacks, fast food, prepared foods,
and alcoholic beverages is also explained by the easing of lockdown restrictions.
These items were prohibited during the stringent phases of the lockdown, leading to
a noticeable increase in purchases once the restrictions were relaxed. This aligns with
the findings of Mkasi and Lefophane [31], which highlighted that rural households
consumed fewer snacks, fast foods, and fresh produce during stricter lockdown
phases in South Africa.
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Category Outcome Frequency Percentage
Fresh produce More than usual 185 56.6%
Same as usual 920 27.5%
Less than usual 52 15.9%
Dairy More than usual 160 48.9%
Same as usual 122 37.3%
Less than usual 45 13.8%
Meat More than usual 75 22.9%
Same as usual 68 20.8%
Less than usual 184 56.3%
Grains More than usual 143 43.7%
Same as usual 61 18.7%
Less than usual 123 376%
Snacks More than usual 129 39.4%
Same as usual 83 25.4%
Less than usual 115 35.2%
Fast food More than usual 199 60.9%
Same as usual 71 21.7%
Less than usual 57 174%
Frozen food More than usual 103 31.5%
Same as usual 168 51.4%
Less than usual 56 171%
Canned food More than usual 85 26.0%
Same as usual 49 15.0%
Less than usual 193 59.0%
Prepared food More than usual 252 771%
Same as usual 20 6.1%
Less than usual 55 16.8%
Bottled water More than usual 81 24.8%
Same as usual 93 28.4
Less than usual 153 46.8%
Beverages More than usual 121 37.0%
(non-alcoholic) Same as usual 77 23.5%
Less than usual 129 39.4%
Beverages (alcoholic) More than usual 183 56.0%
Same as usual 59 18.0%
Less than usual 45 13.8%
No response 40 12.2%

Table 2.

Changes in food purchasing behavior per category (N = 327).

4.3.1 Dairy

12

The observed increase in dairy purchases post-lockdown could be attributed
to the return of consumer confidence and easing of mobility restrictions, which
allowed rural households to access dairy products more frequently. Dairy is con-
sidered a staple food item, and with reduced mobility and limited access to grocery
stores during the lockdown, many households may have consumed dairy less

frequently during stricter lockdown periods. Post-lockdown, households likely
resumed purchasing dairy more frequently as dairy availability became more
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consistent, aligning with findings from similar studies in other regions [8], where
dairy purchases also rose as restrictions eased.

4.3.2 Meat

For meat, the data shows that a significant proportion of households reported
purchasing less frequently during lockdown restrictions (56.3%), with only 22.9%
purchasing more than usual post-lockdown. This could be due to supply chain
disruptions, limited access to markets, or financial constraints during the lockdown.
Meat is often a higher-cost food item, and economic uncertainty during the lockdown
likely led to reduced consumption. Post-lockdown, as restrictions eased and house-
holds regained financial stability and access to a wider range of products, there was a
gradual recovery in meat purchases. This aligns with similar findings in other studies,
such as those by Ben Hassen et al. [6], which noted that meat consumption dropped
due to both supply chain issues and budgetary constraints during lockdown.

4.3.3 Grains

Grain products, such as rice, maize meal, and bread, are often essential staples in
rural households. The increase in grain purchases post-lockdown (43.7% of house-
holds purchasing more than usual) may reflect a return to normalcy, with households
stocking up on these affordable, long-lasting food products after a period of scarcity
or limited availability during the lockdown. During the lockdown, some households
may have experienced economic pressures that affected their purchasing behavior,
focusing on less expensive staples. As the economy began to recover post-lockdown,
grain consumption increased due to the need for basic, everyday food items. Studies
have indicated that, during economic downturns, rural populations tend to prioritize
affordable staple foods like grains [8].

4.3.4 Frozen food

Frozen food purchases, while increasing for 31.5% of the respondents post-lock-
down, showed a higher proportion of households purchasing the same amount during
both periods (51.4%). This category likely experienced relatively stable demand
during the lockdown due to its longer shelf life and convenience, making it a popular
choice for households with limited access to fresh food items. However, once restric-
tions were relaxed, households may have shifted toward fresher products, such as
dairy or fresh produce, which are perceived as healthier alternatives. This aligns with
findings from other studies on frozen food consumption during the pandemic, where
increased shelf life and ease of storage were critical factors influencing purchases [7].

4.3.5 Canned food

The data indicates that many households purchased fewer canned foods post-
lockdown (59%), possibly due to the relaxation of food storage practices as fresh foods
became more readily available. During lockdown restrictions, canned food often
became a necessity as it has a longer shelf life and can be stored for extended periods.
As restrictions eased, and markets reopened, households likely shifted back to purchas-
ing more perishable foods like fresh produce or meats, leading to a decline in canned
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food purchases. This trend is supported by similar studies, where reliance on canned
goods increased during lockdowns due to their long shelf life and convenience [6].

4.3.6 Prepared food

Prepared food purchases showed a significant increase post-lockdown (77.1%
of respondents purchasing more than usual). During the lockdown, the closure
of restaurants, takeaways, and limited social gatherings significantly reduced the
availability and consumption of prepared foods. As restrictions eased and businesses
reopened, there was a marked increase in prepared food consumption as households
returned to dining out or ordering takeaways. This finding is consistent with global
trends observed in urban settings, where demand for convenience foods, including
prepared meals, surged after lockdown restrictions were lifted [8].

4.3.7 Bottled water

Bottled water purchases decreased post-lockdown for many respondents, with
46.8% purchasing less than usual. The initial spike in bottled water consumption
during the early stages of the pandemic was likely driven by panic buying and con-
cerns about water access and hygiene [32]. Once the pandemic’s immediate effects
subsided and the supply chain was stabilized, bottled water consumption normalized.
This observation aligns with global trends where bottled water sales surged during
the early stages of COVID-19 but later decreased as households resumed relying on
regular tap water and other hydration sources [31].

4.3.8 Beverages (non-alcoholic)

Non-alcoholic beverages (such as juices and soft drinks) saw increased purchases
post-lockdown (37.0%). During the lockdown, the closure of restaurants and limited
social events likely led to a decline in the consumption of such beverages. However,
once restrictions eased and gatherings resumed, the consumption of non-alcoholic
beverages rose. This trend reflects a broader global pattern of increased beverage
consumption once social activities resumed post-lockdown [7].

4.3.9 Beverages (alcoholic)

Alcoholic beverage purchases increased for 56.0% of respondents post-lockdown.
During the stricter lockdown phases, alcoholic beverages were either prohibited or
heavily restricted in many countries, including South Africa, due to concerns about
alcohol’s impact on public health, particularly its potential to exacerbate COVID-19-
related health risks and overwhelm healthcare systems [6, 8, 31]. As these restrictions
were lifted, there was a marked increase in alcohol consumption, especially in rural
areas where informal alcohol sales may have been prevalent. This increase in pur-
chases post-lockdown mirrors global trends, where the easing of alcohol bans led to a
spike in consumption [6].

4.4 Correlation analysis results

This section presents the results of the Chi-square test, which was used to
achieve the second objective of this study: to explore the relationship between
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socio-demographic characteristics of rural households and their food purchasing
behavior post-lockdown. The Chi-square test was deemed suitable for this analysis
since both the dependent variable, food purchasing behavior (categorized as: (1)
three or more times a month, (2) weekly, (3) biweekly, or (4) monthly), and the
explanatory variables, socio-demographic factors, are categorical. The interpretation
of the results, including the p-values, helps determine whether there are significant
relationships between the variables under consideration. The Chi-square test results
are presented in Table 3.

The Chi-square test reveals that there is no significant relationship between gender
and food purchasing behavior in this study, which suggests that, in rural South
Africa, gender may not play a significant role in shaping food purchasing patterns.
This finding contrasts with studies like Ogundijo et al. [14], which found that gender
influenced purchasing decisions in England. The discrepancy may be attributed to
the different socio-demographic factors of rural South Africa. Similarly, age does not
show a significant association with food purchasing behavior. This contrasts with
studies by Poelman et al. [2] and Truong and Truong [3], which found a relationship
between younger consumers and healthier food purchases in the Netherlands and the
United States. The lack of a significant association may be due to the rural setting,
where both younger and older consumers have similar access to food markets, reduc-
ing age’s role in purchasing decisions.

However, marital status shows a highly significant relationship with purchasing
behavior of rural households. This aligns with the findings of Truong and Truong
[3], who noted that household composition (married vs. single) influenced shopping

Variable Chi-square value Df Asymptotic significance (2-sided)
Gender 1.626 3 0.653
Age 6.256 6 0.395
Marital status 52.656 9 0.001"**
Educational level 9.799 9 0.367
Employment status 4173 3 0.243
Type of employment 4.655 6 0.589
Type of employment sector 15387 6 0.017**
Type of grant 34.02 12 0.001"**
SRD grant 4899 3 0179
Household head income 11.937 9 0.217
Savings 5.827 3 0.120
Change in savings 12.042 6 0.061*
Food purchasing intention 0.140 3 0.987
Advertisement influence 5.651 3 0.13
Brand loyalty 8.513 3 0.037**
Market preference 1.357 3 0.716

Note: *p < 0.01 (1% significance level), p < 0.05 (5% significance level), and p < 0.10 (10% significance level).

Table 3.
Chi-square test results.
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choices in the United States. This means that married individuals may prioritize bulk
purchases or home-cooked meals to manage larger family needs and budgets more
efficiently, as family structure influences food purchasing habits. This aligns with Ben
Hassen et al. [6] for Qatari consumers, suggesting that marriage leads to more strate-
gic food choices focused on long-term savings and family well-being.

In contrast, education level is not significantly associated with food purchasing
behavior of rural households. This contrasts with Poelman et al. [2], who found that
higher education levels were associated with healthier eating among adults in the
Netherlands. This divergence may be explained by the fact that, in rural areas, food
choices are more influenced by food availability than education, as limited access to
food markets makes practical considerations more important. Similarly, employment
status does not significantly affect food purchasing behavior in rural households.
While Rabbi et al. [7] linked job losses and income reductions to food stress for
Bangladeshi consumers, this study suggests that, in rural areas, employment status
may not dictate purchasing behavior, possibly due to reliance on informal markets
where food is more affordable and accessible.

However, there is a significant relationship between the type of employment sec-
tor and food purchasing behavior, suggesting that whether individuals are employed
in the formal or informal sector influences their purchasing decisions. Informal sector
workers may face financial instability, leading to more cost-conscious behavior, while
formal sector employees may have more stable incomes, allowing for greater flexibil-
ity in food choices. These findings align with the broader understanding that income
stability influences purchasing power and priorities [33-36].

Similarly, there is a highly significant relationship between the type of grant
received and food purchasing behavior among rural households, likely due to the
increased disposable income grants provide. As Aguilar-Lopez and Kuhar [37] sug-
gest, grants expand households’ consumption possibilities, influencing their food
purchasing decisions. While previous studies found grants led to greater participation
in food away from home (FAFH), this study focused on food for home consumption
(FAH). The increased disposable income from grants likely influences the frequency
of grocery shopping, enabling recipients to purchase more groceries or make more
frequent trips for home-cooked meals. Despite this, there is no significant association
between the SRD grant and the food purchasing behavior of rural households. This
can be attributed to the relatively small amount provided by the SRD grant (R350),
which was primarily designed to offer temporary financial relief during the COVID-
19 pandemic, rather than to stimulate long-term changes in consumption behavior
[38]. This finding aligns with Mkasi and Lefophane [31], who concluded that the SRD
grant stabilizes food consumption, rather than increasing it.

There is no significant association between household income and food purchas-
ing behavior in rural households. While studies like Rabbi et al. [7] linked income
reductions to food stress, this study suggests that rural households may still meet
their food needs through alternative sources, such as informal vendors, where food
costs are lower or more flexible. Similarly, there is no significant association between
market preference (formal vs. informal) and food purchasing behavior, indicating
that rural households may rely more on informal vendors despite the availability of
formal markets.

There is no significant association between savings and food purchasing behavior
in rural households, suggesting that savings may not influence purchasing patterns.
This could be due to the immediate need for food taking precedence over long-term
savings, or limited financial resources making it difficult to save [39-43]. However,
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changes in savings show a marginally significant relationship with food purchasing
behavior, indicating that households with more savings may have more flexibility
in their food choices, while those with less may prioritize cheaper options [44]. The
impact of savings changes is likely secondary to factors such as income stability or
household composition [45].

There is no significant relationship between food purchasing intention and actual
purchasing behavior, suggesting that intention does not always translate into action
in rural South Africa [46], as per the Theory of Planned Behavior [47]. External
factors like availability, affordability, infrastructure, and market access may prevent
individuals from following through on their intentions [48, 49]. This emphasizes the
need to consider not only intentions but also barriers to purchasing when assessing
food behavior.

The relationship between advertisement and food purchasing behavior is not statis-
tically significant, suggesting that advertisements do not heavily influence the purchas-
ing decisions of rural households. Instead, factors like local availability, cost, and need
may have a greater impact [50]. Additionally, rural households may be less exposed
to advertisements or more skeptical of them [51]. In contrast, brand loyalty shows a
significant relationship with food purchasing behavior, with rural households more
likely to purchase food frequently from preferred brands. This aligns with findings by
Liu and Wang [52] and Sun and Chen [53], as brand loyalty often stems from positive
past experiences, trust in product quality, or familiarity with the brand [54-57].

4.5 Ordered Probit model results

The Ordered Probit model was used to derive predicted probabilities and marginal
effects for each frequency of food purchase by rural households. The estimated coeffi-
cients are presented in Table 4, while the predicted probabilities and marginal effects
are shown in Table 5. Both results are discussed together. By default, the predicted
probabilities for the levels of food purchasing frequency sum to 1, while the marginal
effects for the four levels of food purchasing frequency equal 0. In Table 5, FB1 rep-
resents monthly, FB2 represents biweekly, FB3 represents weekly, and FB4 represents
purchases three or more times a week.

The model’s (—2) log-likelihood value is 87.241, indicating a reasonable fit.
According to Zack (2021), a higher log-likelihood value suggests better model perfor-
mance in terms of fitting the data. The Nagelkerke R-square of 0.797 shows that the
model explains 79.7% of the variation in the dependent variable, indicating a substan-
tial influence of socio-demographic variables on food purchasing behavior among
rural households.

Out of the 16 explanatory variables included in the model, 11 significantly influ-
ence the food purchasing behavior of rural households. Notably, marital status, type
of grant, and change in savings, previously found to be significant in the Chi-square
analysis, are now insignificant. However, two continuous variables (household size
and market distance), which were excluded from the Chi-square analysis due to its
categorical data requirements, are found to be significant. Additionally, six variables
(gender, education, SRD grant, savings, advertisement influence, and market prefer-
ence), which were not significant in the Chi-square analysis, now show a significant
influence. This shift highlights the Ordered Probit model’s ability to account for
the ordinal nature of food purchasing behavior, control for multiple variables, and
capture variations missed by correlation analysis. The 11 significant variables are
discussed below in detail.
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Variables B Coefficient Standard error Wald statistics
Gender -0.347 0.204 2.897**
Age ~1657 1.061 1.061
Marital status 3.216 2.560 1.578
Household size 3182 1176 7324
Educational level —3.864 1614 5731
Employment status —5.818 3.213 3.279*
Type of employment sector 1.891 1.099 2.960"
Type of grant —-3.034 2496 1477
Social relief grant —2.355 0.937 6.320%**
Monthly income of the household head —26.960 21.094 1.634
Savings —3.746 2151 3.031*
Change in savings —3.246 3.026 1.150
Food purchasing intention -0.921 0.684 1.815
Advertisement influence —4.036 2.409 2.409*
Brand loyalty 1.315 0.621 4494
Market preference 1.603 0.950 2.850*
Market distance —1.744 0.760 5.271%*

Model summary

(—2) Log-likelihood 87.241

Pseudo R-Square

Cox and Snell R-Square 0.734
Nagelkerke R-Square 0.797
Table 4.

Results for Ordered Probit model.

Unlike the correlation results, the Ordered Probit model shows that gender hasa
negative and significant (5%) effect on food purchasing behavior, indicating that males
are less likely to engage in high-frequency food purchases than females. The marginal
effects reveal a negative association with monthly purchases but a positive association
with biweekly, weekly, and more frequent purchases. This suggests that women are
more likely to make frequent food purchases than men, consistent with Ogundijo et al.
[14], who found that gender influenced food purchasing decisions in England.

Household size has a positive and highly significant (1%) effect on food purchas-
ing behavior, indicating that larger households purchase food more frequently. The
marginal effects show a decreased likelihood of monthly purchases but an increased
likelihood of biweekly, weekly, and more frequent purchases. This contrasts with
Mkasi and Lefophane [31], who found a negative effect on food consumption, sug-
gesting larger households consume stable or lower amounts of food. The discrepancy
may stem from differences in study focus; specifically, consumption levels versus
purchasing frequency.

Contrary to correlation results, education level has a negative and significant
(5%) effect on food purchasing behavior, indicating that rural households with
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Variable FPB=1 FPB=2 FPB=3 FPB=4

Predicted Probability 0.5699 0.1671 0.1106 0.1524

Marginal effects

Gender -0.2975 0.0553 0.0817 0.1605
Age —-0.0178 0.0037 0.0048 0.0093
Marital Status —0.2188 0.0453 0.0589 0.1146
Household Size —-0.0524 0.0097 0.0144 0.0283
Educational Level 0.0412 —0.0158 —0.0118 —0.0136
Employment status 0.017 —-0.0032 —-0.0047 —-0.0091
Type of employment 0112 —0.0232 —0.0303 —0.0585
Type of sector —-0.0142 0.0026 0.0039 0.0077
Type of grant —0.0224 0.0086 0.0064 0.0074
Social relief grant 0.5823 —-0.1083 -0.16 -0.314
Income 0.0468 —-0.0097 —-0.0126 —0.0245
Savings 1.2146 —-0.2259 —-0.3337 —0.655
Change in saving 0.2151 —0.0446 —0.058 -0.1125
Advertisement influence 0.2386 —0.0444 —0.0656 —-0.1286
Brand loyalty —0.2098 0.039 0.0577 0.1131
Market preference —-0.0629 0.0117 0.0173 0.0339
Market distance 0.005 —0.0009 —0.0014 -0.0027
Tables.

Predicted probabilities and marginal effects.

higher education levels are less likely to purchase food frequently. This contrasts with
Mkasi and Lefophane [31], who found no effect on food consumption behavior. The
difference may be due to their study focusing on overall consumption, while this
study examines purchasing frequency, emphasizing the context-dependent nature of
education’s impact on food behavior.

Employment status has a negative and significant (5%) effect on food purchas-
ing behavior, indicating that employed individuals are less likely to purchase food
frequently than the unemployed or those employed part-time. The marginal effects
suggest that employment decreases the likelihood of biweekly, weekly, and more fre-
quent purchases while increasing the likelihood of monthly purchases. This contrasts
with Rabbi et al. [7], who linked employment and income reductions to food stress,
suggesting that job losses or lower earnings led to difficulties in accessing sufficient
food. In this study, employed individuals may prioritize monthly purchases over more
frequent ones due to time constraints or financial management.

Consistent with the correlation results, the type of employment sector has a
positive and significant (10%) effect on food purchasing behavior, indicating that
formal sector employees purchase food more frequently than informal sector workers.
The marginal effects suggest that formal sector employment increases the likelihood
of biweekly, weekly, and more frequent purchases while reducing the likelihood of
monthly purchases. This aligns with the correlation results, suggesting that formal
sector employees, with more stable incomes, can make more frequent purchases,
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reflecting the broader understanding that income stability influences purchasing
power and priorities [33-36].

Unlike the correlation results, the SRD grant has a negative and highly significant
(1%) effect on food purchasing behavior, indicating that recipients are less likely to
purchase food frequently. This is likely due to the small amount provided (R350),
intended for temporary relief during the COVID-19 pandemic rather than long-term
consumption changes [38]. The marginal effects show that SRD recipients are less
likely to purchase food biweekly, weekly, or more frequently, contradicting the cor-
relation results. This aligns with Mkasi and Lefophane [31], who found that the SRD
grant stabilizes food consumption rather than increasing it, highlighting its role in
maintaining steady food intake.

Contrary to the correlation results, savings behavior has a negative and significant
(10%) effect on food purchasing behavior, indicating that savers are less likely to
purchase food frequently than non-savers. The marginal effects show that saving
increases the likelihood of monthly purchases but decreases the likelihood of more
frequent ones. In rural areas, the immediate need for food often takes precedence over
saving, with households prioritizing consumption. Additionally, savers may reserve
funds for other needs or emergencies [35, 36]. Limited financial resources further
complicate saving, as much of the income is directed toward basic needs like food.

Contrary to the correlation results, advertisement has a negative and significant
(10%) effect on food purchasing behavior, indicating that those influenced by
advertisements are less likely to purchase food frequently than those not influenced.
The marginal effects show that exposure to advertisements increases the likelihood
of monthly purchases but reduces more frequent ones. This suggests that advertise-
ments have a limited impact on the food purchasing decisions of rural households. In
rural areas, purchasing decisions may be driven more by local availability, cost, and
need, rather than marketing efforts [50]. Additionally, rural households may have less
exposure to advertisements or be more skeptical of them, reducing their influence on
purchasing behavior [51].

Brand loyalty, however, has a positive and significant (5%) effect on food purchas-
ing behavior, indicating that households loyal to specific brands are more likely to
purchase food frequently. The marginal effects show that brand loyalty reduces the
likelihood of monthly purchases while increasing the likelihood of biweekly, weekly,
and more frequent purchases. This aligns with the findings of Liu and Wang [52] and
Sun and Chen [53], as brand loyalty may stem from positive past experiences, trust
in product quality, or brand familiarity [54-57]. Therefore, despite limited advertise-
ment influence, rural consumers may purchase food more frequently due to estab-
lished trust in reliable, quality brands.

Contrary to the correlation results, market preference has a positive and signifi-
cant (10%) effect on food purchasing behavior, indicating that those who prefer
formal markets purchase food more frequently than those who prefer informal
markets. The marginal effects show that a preference for formal markets increases
the likelihood of biweekly, weekly, and more frequent purchases while decreasing
monthly purchases. This suggests that consumers who prefer formal markets may
have access to a more reliable or convenient food supply, influencing them to make
more regular purchases [33-36].

Market distance has a negative and highly significant (1%) effect on food purchas-
ing behavior, indicating that those who travel longer distances to purchase groceries
are less likely to shop frequently. The marginal effects show that increased market dis-
tance increases the likelihood of monthly purchases while decreasing the likelihood
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of biweekly, weekly, and more frequent purchases. This suggests that longer travel
distances not only reduce shopping frequency but also influence purchasing patterns,
with consumers adjusting their behavior based on travel logistics and other store
attributes, consistent with previous studies [56, 57].

5. Conclusion
5.1 Summary and implications

This study examined food purchasing behavior among rural households in
South Africa post-lockdown restrictions, focusing on the socio-demographic fac-
tors influencing these behaviors. Primary data were collected from 327 households
in Mokgolobotho village, Greater Tzaneen Municipality, using simple random
sampling and face-to-face interviews. The study aimed to determine changes in
grocery shopping frequency and explore the relationship between socio-demographic
characteristics and food purchasing behavior. A Likert scale measured changes in
shopping frequency, while Chi-square analysis assessed the associations between
socio-demographic factors and purchasing behavior. In addition to correlation analy-
sis, an Ordered Probit model was used to provide a more robust analysis, allowing
the inclusion of continuous variables excluded from the Chi-square analysis due to its
categorical data requirements.

The findings revealed that rural households increased their grocery shopping fre-
quency after the lockdown restrictions were relaxed, with purchases of fresh produce,
dairy, snacks, fast food, prepared food, and alcoholic beverages notably rising post-
lockdown. These findings have several important implications for both retailers and
policymakers. The increased frequency of grocery shopping observed post-lockdown
suggests a significant shift back toward pre-pandemic shopping behaviors, possibly
driven by factors such as improved mobility, economic recovery, and greater access
to food markets. As lockdown restrictions eased and COVID-19 cases subsided, rural
households were able to resume more regular shopping routines. This shift is crucial
for understanding consumer patterns and the factors influencing food access and
consumption in post-pandemic settings.

The Ordered Probit model revealed that household size, employment sector,
brand loyalty, and market preference reduced the likelihood of monthly purchases
while increasing the probability of biweekly, weekly, and more frequent purchases.
These findings highlight the crucial role of income stability and logistical factors in
shaping food purchasing frequency. Financial constraints, such as low grant amounts
and savings prioritization, limit frequent purchases, whereas economic security,
through formal employment and larger household sizes, encourages regular shop-
ping. Furthermore, market accessibility and brand trust significantly influence rural
purchasing behavior, outweighing the impact of advertising. These insights suggest
that policy interventions should prioritize improving rural market access, stabilizing
incomes, and fostering consumer trust in local food sources.

Contrarily, gender, education level, employment status, SRD grant, savings
behavior, advertisement, and market distance increased the likelihood of monthly
purchases while reducing the probability of biweekly, weekly, and more frequent pur-
chases. These findings suggest that financial constraints and logistical challenges limit
frequent food purchases in rural households. Males and higher-educated individuals
favor bulk shopping, while SRD recipients and savers prioritize financial management
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over frequent purchases. Limited advertising influence highlights reliance on neces-
sity and affordability, while market distance discourages regular shopping. Therefore,
policy efforts should enhance market access, strengthen financial support, and
promote consumer education for sustainable food purchasing behavior.

Interestingly, while this study was conducted in a rural South African setting, the
findings were comparable to studies conducted in other countries, including the United
States, Qatar, Bangladesh, England, and Russia. For instance, studies in the United
States and Qatar found that marital status played a significant role in food purchasing
decisions, particularly in relation to bulk purchases and home-cooked meals, align-
ing with the correlation results of this study. Similarly, the findings regarding brand
loyalty in this study are consistent with consumer behavior research conducted in
developed countries, where brand trust significantly influences purchasing habits. This
suggests that, despite the different geographical and socio-economic contexts, certain
socio-demographic factors, such as marital status, education, employment status, and
brand loyalty, are universally important in shaping food purchasing behaviors across
diverse cultural and economic settings. Additionally, the impact of financial support
mechanisms, such as social grants, on food purchasing behavior in this study mirrors
findings from other countries, where income stability and financial assistance are
critical in influencing consumer decisions. These comparisons highlight the broader
relevance of the findings and suggest that similar socio-demographic and economic
factors may influence food purchasing behavior in rural and urban areas globally.

5.2 Limitations and areas for future exploration

The study aimed to analyze food purchasing behavior in rural households, but
several limitations exist, presenting opportunities for future exploration as follows.
The study relied on self-reported data, which may be subject to recall bias, particu-
larly regarding food purchasing behavior during the lockdown. Longitudinal data
collection methods are therefore required to capture more accurate and real-time
information on food purchasing behavior during and after significant events such as
lockdowns. Despite efforts to minimize biases through random sampling and pre-
testing of the questionnaire, interviewer biases or respondent misinterpretation could
still affect the accuracy of responses. Using mixed-methods approaches, including
qualitative interviews, could supplement quantitative data and provide deeper
insights into purchasing behavior. The study was conducted in a single rural village in
Greater Tzaneen Local Municipality, which limits the generalizability of the find-
ings to other regions or urban contexts. Expanding the geographical scope to include
multiple rural areas and urban settings would allow for a comparison of food pur-
chasing behavior across different socio-economic contexts. While the Ordered Probit
model could account for factors such as psychological or cultural influences, market
access infrastructure, and varying forms of financial assistance, these factors were
not considered in the study. In the future, incorporating these additional variables
into the Ordered Probit model to explore their impact on food purchasing behavior in
rural households is necessary.
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Chapter 2

Family Matters and Health
Promotion: A Retrospective on

COVID-19 and Vaccination in Rural
South Africa

Nelly Vuyokazi Sharpley

Abstract

At the onset of the COVID-19 pandemic, the South African government, led by
the Department of Health and a disaster advisory committee of biomedical special-
ists, enforced strict regulations to manage the crisis. These top-down measures,
heavily reliant on policing, military enforcement, and a command council approach,
positioned communities and families as potential offenders, emphasising compli-
ance over collaboration. Public health interventions focused on controlling daily life
and, later, mandatory vaccination. However, evidence from 1800 rural households in
the Eastern Cape, gathered through a robust mixed-methods design, reveals a stark
disconnect between government strategies and the realities of rural communities.
Residents faced significant barriers in accessing information and healthcare, feeling
alienated by a strategy that overlooked local context and agency. Despite limited sup-
port, rural families demonstrated resilience and innovation, developing self-reliant
strategies to cope with the pandemic. These findings underscore that government and
Department of Health responses failed to harness community strengths and neglected
meaningful engagement with local realities. The chapter asserts the urgent need to
shift away from a solely Western biomedical model towards health promotion that is
people-centred, participatory, and grounded in local knowledge and practice. Policy
approaches must be reoriented to include community voices and prioritise inclusive,
contextually relevant public health strategies, particularly in rural African settings.

Keywords: COVID pandemic, vaccination, health promotion, family, health facilities

1. Introduction

The COVID-19 pandemic was an unusual and unfamiliar illness that required a
multi-stakeholder response due to its complex effects. South Africa, as many scholars
observed, adopted a singular, biomedical approach to manage and control the spread
of the virus. This approach overlooked the diverse impacts of the virus and focused
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more on the medicalisation of the population, with rules such as do this or that, or
face the rule of law if you do not adhere to the set regulations. The actions taken by
the provincial government in the Eastern Cape, South Africa, suggested that people,
especially in rural areas, would act without sufficient knowledge and consideration
of COVID-19 regulations. Therefore, the government, through the Department of
Health, was decisive in controlling the spread of the virus by establishing a regulatory
framework and implementing mandatory vaccination for the population. The fact
that rural populations were seen as lacking knowledge, and possibly being careless
about the threatening surge of the pandemic, led to these populations being subjected
to mandatory vaccination and government-enforced COVID-19 regulations. The
COVID-19 pandemic presented a global crisis characterised by uncertainty, complex-
ity, and widespread disruption. In South Africa, the response to the pandemic was
predominantly biomedical, with an emphasis on medical interventions, regulatory
enforcement, and public health mandates. This chapter aligns with what most schol-
ars have noted—that this approach was rooted in the medicalisation of the pandemic,
where the focus was on controlling viral transmission through scientific and clinical
measures such as lockdowns, mask mandates, and vaccination campaigns. While
effective in slowing the spread, this strategy often sidelined the social, economic, and
psychological dimensions of the crisis, resulting in a narrow public health response
[1-3]. Furthermore, the chapter offers reflective findings on how the rural popula-
tions from the Eastern Cape Province of South Africa, subjected to the enforced
COVID-19 regulations and mandatory vaccination, perceived the exclusive biomedi-
cal health promotion approach of the Department of Health and the South African
government.

2. Literature

Carlitz and Makhura [4] noted that people in some South African communities
were most affected by the pandemic in its early stages and were willing and able to
act, while ensuring compliance with lockdown orders for rural populations. However,
the main challenge was precarious living conditions in South Africa. The first strict
COVID-19 lockdown in South Africa led to unemployment, poverty, and isolation
from protective social networks, depriving families of the resources they needed. The
main narrative in South Africa was that the COVID-19 pandemic deprived families
and communities of the resources they require to care for children [1]. Key points that
summarise the scholarly analysis of the SA government’s pandemic response indicate
that it was primarily regulatory, with the implementation of strict rules such as cur-
fews and mandatory mask-wearing, supported by the threat of legal consequences.
Decision-making was centralised, with health authorities leading the response with
minimal input from community stakeholders, and the population was medicalised,
viewed mainly as subjects for medical intervention through vaccination, with less
regard for social context [2, 3, 5].

Critics argue that South Africa’s biomedical approach overlooked the pandemic’s
complex, multidimensional effects [6]. COVID-19 impacted not just health but also
livelihoods, mental health, and social cohesion, especially in marginalised communi-
ties. The lack of a multi-stakeholder approach—one that involves community leaders,
social scientists, and civil society—limited the response’s effectiveness [7]. Rural
residents were often depicted as uninformed or careless, leading to top-down inter-
ventions that occasionally ignored local realities and eroded trust [8]. While vaccine
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coverage increased, mandatory policies raised ethical concerns about autonomy,
consent, and the stigmatisation of those who did not comply [9]. Limited involve-
ment of local leaders and failure to tailor interventions to cultural contexts sometimes
caused resistance and reduced policy success [7]. The experience of the Eastern Cape
illustrates the difficulties of a regulatory, biomedical response in rural settings. While
strict enforcement achieved short-term compliance, it occasionally undermined long-
term public trust and cooperation, particularly when communities felt marginalised
[8]. The relationship between public health and policy, both locally and internation-
ally, cannot be overlooked during the pandemic. The South African government’s
initial response to COVID-19 was internationally praised as decisive and courageous.
However, neither the interventions nor the praise was based on local information,
locally parameterised models, epidemiological expertise, or local knowledge. Some
might perceive that the country’s undemocratic history partly explains how easily it
moved to a strict lockdown [10] and mandatory vaccination. According to Gittings
etal. [11], distrust of government and scientists contributed to reluctance to use
vaccines, along with low awareness of susceptibility to disease, conspiracy beliefs,
fear of injections and side effects, and a preference for non-biomedical remedies such
as traditional or natural cures. Factors influencing vaccine acceptance include receiv-
ing information from trusted sources, the desire for safety, perceptions of vaccine
effectiveness, and observing safe uptake by trusted individuals like peers and family
members. Cooper et al. [12] highlighted that family members often decide about
vaccination, reflecting the close connection between trust and vaccine acceptance.
They also noted that South African adults were motivated to take the COVID-19
vaccine to protect themselves and others, especially family members. This shows the
vital role of family, friends, and peers in fostering vaccine acceptance. Since families
typically share beliefs and practices and often access traditional health services
together, family-based messaging and campaigns can offer practical support while
encouraging collective decision-making [11]. Linking processes with families and
households also helps strengthen family bonds [13]. The biomedical approach, which
places absolute trust in experts and views local people merely as subjects to obey rules
and receive vaccines, highlights the need for a people-centred health promotion and
disease management strategy in South Africa. Marginalised and vulnerable popula-
tions—lacking socio-economic and political power—are the ones most affected

by state harshness. Furthermore, addressing vaccine hesitancy, including towards
COVID-19 vaccines, requires a clear understanding of the complex factors influenc-
ing perceptions and practices, and interventions should be accordingly tailored [14,
15]. Cooper et al. [12] argued that approaches that are individualistic, decontextual-
ised, and uniform are unlikely to effectively tackle the pandemic. There is evidence of
vaccine hesitancy both within South Africa and across other African countries. Africa
reports some of the world’s lowest COVID-19 vaccination rates, affected not only by
vaccine supply issues but also by hesitancy among healthcare workers and the general
population. Hesitancy rates among healthcare providers in countries such as Burkina
Faso, Ethiopia, Nigeria, Tanzania, and Ghana vary widely, with concerns centred on
vaccine efficacy, side effects, and fears about receiving experimental vaccines [16].
Moreover, young people in sub-Saharan Africa exhibit particularly low vaccine accep-
tance, with a 2024 study indicating an acceptance rate of just 38.7% among adoles-
cents and young adults aged 10 to 35. Contributing factors include negative healthcare
experiences, distrust of government, and misinformation spread via social media
[17]. Experts suggest that strategies to address COVID-19 vaccine hesitancy and
promote acceptance should go beyond mere information dissemination, recognising
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that individuals often base their beliefs on personal experiences, culture, background,
class, and religion—all of which influence their reactions [18]. Building trust in
COVID-19 vaccines must be part of broader efforts to foster community connection,
transparency, participation, and equity. Effective leadership and clear communication
are essential for engaging communities and encouraging participation in vaccination
programmes, including involvement from non-governmental and cultural leaders
[19]. Dzinamarira et al. [20] emphasised that acceptance of the COVID-19 vaccine
depends on communities’ perception of the pandemic as a threat to their health,
families, and livelihoods. The evidence and literature cited here support the argument
that a solely biomedical response in South Africa, which relies on strict regulation and
expert authority, neglects the necessity of an inclusive, people-centred health promo-
tion approach for success.

3. Methodology

The study employed a mixed-methods approach, collecting data through situ-
ational observations, dialogues, and a semi-structured questionnaire processed using
Epicollect5 software. The data were gathered from 1800 households across 10 rural
local municipalities in the Eastern Cape’s former Transkei region. Quantitative data
was analysed through the use of SPSS, and the qualitative data was coded and the-
matically arranged, cross-tabularised and matched to/against the quantitative data.
Unlike most COVID-related studies at the time, which concentrated on the metropoli-
tan and urban areas, this study focused on the rural landscape of the province, follow-
ing a similar study we conducted on rural livelihoods and lockdown at the onset of the
pandemic [21]. The emphasis on rural livelihoods allowed for a better understanding
of the socio-economic dynamics and disparities affecting vaccine uptake among mar-
ginalised populations. It also emphasised people’s perceptions and decision-making
processes about vaccination, along with how the precarious living conditions of the
study populations affected their health-seeking behaviour, particularly regarding
COVID-19 vaccination rates.

4. Findings and interpretation

The findings presented are from the Vaccine Hesitancy study I co-led with the
Human Sciences Research Council and Walter Sisulu University in 2022. We focused
on nine municipalities in rural Eastern Cape to assess vaccination awareness and
hesitancy, supporting the provincial government and local health authorities. These
areas were chosen due to their involvement in a previous study on COVID-19 and
funeral protocols in 2020 [22]. The following data presentation, findings, and discus-
sion profiles participants based on their socio-economic status. This analysis aims
to determine whether these factors influenced their ability to make an informed
choice regarding vaccine hesitancy and other factors affecting their decision to get
vaccinated.

Figure 1 shows that secondary education is the most common level among par-
ticipants. The educational background of these individuals suggests limited post-sec-
ondary formal training, which indicates a less active economic population that heavily
relies on public healthcare facilities. This matches Statistics South Africa’s 2022 census
report [23], which states that the proportion of adults with secondary education as
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EDUCATION LEVELS IN SAMPLE POPULATION
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Figure 1.
Educational status. Source EC Eastern Cape vaccine hesitancy study-HSRC-WSU STUDY 2022.

their highest achievement has steadily increased. For those aged 25 and older, the
rate of at least completing secondary education rose from 21.5% in 1996 to 48.1% in
2022. Notably, there has been a significant rise among black Africans, whose comple-
tion rate tripled from 9.4% to 34.7%. The South African government points out that,
although secondary school completion rates increased markedly—from 16.3% in 1996
to 37.6% in 2022—this growth has not fully translated into higher post-school enrol-
ment or easier transition into employment [24, 25]. Structural barriers and dispari-
ties affecting marginalised groups, including black Africans, also create significant
challenges in accessing quality healthcare in South Africa. This underscores ongoing
challenges in the country’s journey towards Universal Health Coverage (UHC), as
noted by Sharpley [26, 27], South African Government Communication Service [28],
Mvikweni [29], and [30, 31].

Figure 2 indicates that the majority of people in the communities studied are
unemployed, which helps explain the high reliance on social support grants, as shown
in Figure 3 below. In South Africa, the official unemployment rate rose to 32.9% in
the first quarter of 2025, with youth unemployment particularly concerning at 62.4%

‘ EMPLOYMENT STATUS

Unemployment Status

UNEMPLOYED
} SELF.EMPLOYED
s
j PERMANENTLY EMPLOYED

CASUAL TEMPORARLLY EMPLOYED

Figure 2.
Employment status. Source EC Eastern Cape vaccine hesitancy study-HSRC-WSU STUDY 2022.

33



Post-COVID-19 Society and Profound Societal Shifts

SOURCE OF HH INCOME

Covid19 gram Other Remiftances Salary Woges Social welfare gron!

Source of Income

Parcentoges

Trvmims Saisten

Figure 3.
Source of income. Source EC Eastern Cape vaccine hesitancy study-HSRC-WSU STUDY 2022.

for those aged 15 to 24 years. This persistent high level of unemployment leads to
significant dependence on social support grants in many communities. The unem-
ployment crisis is especially pronounced in certain provinces, such as Mpumalanga
and the Eastern Cape, which is the province where the study was done, where unem-
ployment rates reach nearly 50% or higher. This situation exacerbates the reliance on
social grants as a safety net for low-income populations [32-34].

Figure 3 shows that the primary sources of income in the studied communities
are social welfare grants and the COVID-19 grant, indicating a significant reliance on
the social security provided by the government. Official reports from Statistics South
Africa confirm that sustained high unemployment and slow job creation are factors
driving reliance on social grants across many communities, reflecting socio-economic
challenges faced by the population [33, 35].

Figure 4 shows that the majority of the people preferred the combination of both
traditional and Western Medicine, which speaks to the will of the people to make
decisions on the type of medical support they choose. On the same a notable number
preferred a purely biomedical Western medical support. The preference for combin-
ing traditional and Western medicine highlights individuals’ desire to exercise choice
and control over their healthcare, integrating biomedical protocols with culturally
familiar practices. This dual usage also acknowledges the complementary strengths
of each system, from biomedical diagnostics and pharmaceuticals to traditional
medicines [36].

Figure 5 shows that most people indicated that discussions about vaccination
were mostly done in the clinics where they visit for medical needs, followed by those
who said it was done at funerals. A study conducted by Modi et al. [37] on preferred
vaccination places and sources of information shows local clinics as important loca-
tions where patients learn about vaccination. In most cases, participants in the study
indicated that vaccination at the clinics during the pandemic was primarily focused
on implementation rather than on informing and educating users. As a result, they
felt coerced and pressured to receive the vaccine in order to gain access to necessary
healthcare services. Access to services was tied to vaccination status, meaning that
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MEDICAL PREFERENCES IN THE SAMPLE

Medical Preference

Figure 4.
Medical reference of the participants. Source EC Eastern Cape vaccine hesitancy study-HSRC-WSU STUDY
2022.
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Figure 5.
The places that talk about the importance and need for vaccination was mostly done. Source EC Eastern Cape
vaccine hesitancy study-HSRC-WSU STUDY 2022.

individuals often had to show their willingness to get vaccinated before they could
receive attention for other needs or reasons for visiting the healthcare facility in the
first place (Chapter 5.1—[38, 39]).

In Figure 6, there is a reflection of either being decided, 48.92%, or coerced,
22.03%, towards a vaccination decision, compared to 29.05% of those who were
vaccinated based on personal choice. Raman et al. [40] reported similar sentiments
in a study about vaccine coercion in India that coercion was one of the determining
factors for vaccine uptake. In the United States, Purvis et al. [41] confirm that vaccine
uptake decisions are influenced by a mix of factors, including individual choice, social
influence, and perceived or real coercion. Qualitative studies have documented that
policies or mandates can make some individuals feel compelled, even when “personal
choice” is an option, resulting in a spectrum between voluntary, coerced, and inde-
pendently decided vaccination.
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Figure 6.
How vaccination decisions were made. Source EC Eastern Cape vaccine hesitancy study-HSRC-WSU STUDY
2022.

Figure 7 shows that although the government was the primary source of vac-
cination coercion, followed by social media and family, most people reported being
influenced by family when deciding to vaccinate. This contradicts the common view
held by the South African government and the Department of Health, which suggests
that rural populations are ignorant and therefore viewed as deviants in their vaccina-
tion responses. Contrary to this popular perception, the family was the most effective
agent in driving household vaccination and decision-making. Therefore, there is a
need to rethink health promotion, favouring a people-centred strategy rather than
a solely biomedical approach, which can be seen as coercive and as infringing on
individuals’ constitutional rights to make decisions about their own lives. On the same
view, Wits University Research, Soweto [42] highlights low vaccine uptake among
youth linked to barriers such as misinformation, lack of trust, and perceived coercion.
Motivators included protecting loved ones, social reintegration, and access to essen-
tial services [42].

Figure 8 indicates that most participants who were persuaded or coerced into
getting vaccinated were primarily persuaded by doctors and nurses, accounting for
37.02%. This correlates with Figure 5, which shows that many learned about vaccina-
tions during clinic visits. Participants also noted that family members influenced their
decisions towards vaccination, contrasting with the role of healthcare providers. This
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Figure 7.

Vaccination coercion against the decision influencer to vaccinate. Source EC Eastern Cape vaccine hesitancy
study-HSRC-WSU STUDY 2022.
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Figure 8.
Confirmed coercion and the persuader towards vaccination decision. Source EC Eastern Cape vaccine hesitancy
study-HSRC-WSU STUDY 2022.

reflects the concept of medicalisation, where medical professionals guide vaccination
choices, implying a degree of authority in the decision-making process. Bardosh et al.
[43] also argued that studies have shown how mandates restricting access to work or
social activities impinge on human rights, promote stigma, and lead to social polarisa-
tion and distrust.

Figure 9 illustrates that men tend to listen to their wives and girlfriends when
making the final decision to vaccinate, while women also consider their husbands or
boyfriends. This highlights the importance of the immediate other in critical health-
related choices, emphasising key players in health-seeking behaviour that influences
one’ life. Consequently, this chapter advocates for an inclusive, people-centred
approach to healthcare, as opposed to the dominance of the expert perspective char-
acteristic of the biomedical model of health promotion. In South Africa, particularly
regarding primary healthcare in rural areas, there is evidence of inactive or non-exis-
tent clinic boards that include community members, resulting in the exclusion of the
community’s voice and interests in decisions about how healthcare is organised and
delivered on the ground. Studies like that of Haricharan et al. [44], Hove et al. [45],
and Gaede and Versteeg [46].
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Who men and women listened to for vaccination decision taken. Source EC Eastern Cape vaccine hesitancy study-
HSRC-WSU STUDY 2022.
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COVID GRANTEES AND VACCINATION
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Figure 10.
Source of income and vaccination. Source EC Eastern Cape vaccine hesitancy study-HSRC-WSU STUDY 2022.

In Figure 10, there is a high vaccination uptake amongst more grant recipients.
This might support the indication that people felt compelled or decided to take the
vaccine due to the need to access basic necessities and to ensure access to social sup-
port systems, such as social grants. Several studies and governmental reports support
the statement that higher vaccination uptake has been observed among social grant
recipients, suggesting that people may have felt compelled or decided to get vac-
cinated due to the need to secure access to basic needs and social support systems in
South Africa [38, 39].

5. Discussion

The COVID-19 pandemic exposed and exacerbated existing socio-economic
vulnerabilities in South Africa, particularly in rural communities [47]. Carlitz and
Makhura [4] highlight that while some communities complied with lockdown regula-
tions, precarious living conditions severely limited their capacity to cope with the
pandemic’s impacts. The strict lockdown measures, though effective in curbing viral
spread, precipitated widespread unemployment, poverty, and social isolation, strip-
ping families of essential resources [1]. The South African government’s response was
characterised by a regulatory, biomedical approach, marked by centralised decision-
making, strict enforcement of rules, and a focus on vaccination as the primary inter-
vention [2, 3, 5]. However, this approach largely neglected the complex socio-cultural
and economic realities of marginalised populations, particularly in rural areas.

Critics argue that the biomedical model, with its emphasis on expert authority
and medicalisation, failed to incorporate community voices and overlooked the
pandemic’s broader social impacts [6, 7]. Rural residents were often stereotyped
as uninformed or non-compliant, which justified top-down interventions that
sometimes alienated these communities and eroded trust [8]. Ethical concerns also
arose around mandatory vaccination policies, which raised issues of autonomy,
consent, and stigmatisation [9, 48]. The experience in the Eastern Cape exempli-
fies these tensions, where short-term compliance was achieved but long-term trust
was undermined amongst those who felt coerced to take the vaccine, as indicated in
Figures 6-10 above.
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Vaccine hesitancy in South Africa, as in other African contexts, is multifaceted,
influenced by distrust in government and science, misinformation, cultural beliefs,
and historical experiences with healthcare [11, 12, 16, 17]. Family and peer networks
emerged as crucial influencers in vaccination decisions, underscoring the importance
of culturally sensitive, community-based health promotion strategies rather than
solely top-down biomedical messaging [13]. This exposition is supported by the
data presented in this chapter from Figure 4, where the combination of western and
traditional practice is mostly preferred, showing a communal realisation of the choice
of health support by the people and the ability to choose what treatment approach
they prefer. Furthermore, Figures 8 and 9 show a strong family influence on vaccine
uptake despite the coercion experienced from the health and government authori-
ties, and Figures 8 and 9 show the influence of the family and significant others, like
husband, wife, and one’s life partner, in general, to influence one’s vaccine uptake.
The role of the community and the family was not recognised in the vaccination
rollout during the surge of the COVID-19 pandemic in SA, which clearly shows the
top-down biomedical approach embraced in SA healthcare provisioning. Even so, the
role of community and family showed significant importance in embracing the care
approach of not only informing on the need to vaccinate but also to walk daily with
each other in making such a decision. Additionally, in the EC vaccination study we
conducted, family members explained how they negotiated vaccine uptake. One of
the male participants mentioned: “We had to decide where our greatest loss would be if
a particular member takes this vaccine and it becomes a hazard and a threat to one’s life,
since we do not know its safety. As the man of the house, I decided to be the one to take the
vaccine because I am also the one who engages in limited public spaces, like going to town

for family needs during lockdowns or representing the family at funerals and community
gatherings. Meanwhile, my wife has to attend to our children, who need their mother most
because they ave still very young. We then agreed that, as the husband, I would take the risk
while my wife remains protected to continue raising the children, especially if the vaccine
were to harm me or affect my health. This is especially important because women are gen-
erally the stronger ones in vaising childven when the husband dies, and they are less likely
to remarry after their husband’s death, unlike us men.” Community members expressed
a shared concern for those who largely rely on assistance for their daily needs. Many
individuals felt compelled to get vaccinated when faced with specific circumstances
that required it, such as seeking employment or accessing grants and basic services.
These individuals felt they had no choice but to get vaccinated, as many essential
services were unavailable to those considered unvaccinated threats. On a similar
point, Solidarity Fund [49] pointed out that outreach vaccine programs that targeted
social grant pay points and other government service centres were instrumental in
increasing vaccination uptake, suggesting that access to social support was linked to
vaccination status. By getting vaccinated, they could access these necessities and job
search opportunities. We noted a number of interesting realities with how the family
and immediate others played a significant role in determining who to get vaccinated
and why, while most views expressed a lack of trust in government officials and the
healthcare providers [50].

The Vaccine Hesitancy study in the rural Eastern Cape corroborates these insights.
It reveals that despite high vaccination rates among social grant recipients, likely
motivated by the need to secure basic necessities and social support, many par-
ticipants felt coerced or persuaded rather than empowered to make fully informed
choices. Clinics and healthcare workers were the primary sources of vaccine infor-
mation, but family influence was paramount in decision-making. This challenges
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government narratives that portray rural populations as ignorant or resistant, instead
highlighting the nuanced social dynamics at play. On the same view, it has been
noted in the body of literature that for socio-economically vulnerable populations,
maintaining access to health services and social grants was a motivating factor that
influenced vaccine acceptance, particularly when regulations made these services
inaccessible to unvaccinated persons (Chapter 5.1—[38, 39, 51]).

Moreover, the preference for combining traditional and Western medicine among
participants reflects the need for a more inclusive, people-centred health approach
that respects local knowledge and cultural practices. The lack of active community
participation in healthcare governance, evidenced by inactive clinic boards, further
marginalises rural voices in health service delivery decisions [44-46]. The COVID-
19 pandemic prompted a revealing examination of how primary healthcare in rural
South Africa is more directed by biomedical authority, placing health users under the
control of experts, with minimal or no space for a people-centred interactive health-
care approach.

6. Conclusion

The South African COVID-19 response, dominated by a biomedical and regula-
tory framework, achieved some success in controlling the pandemic but overlooked
critical social, cultural, and economic dimensions, particularly in rural communities.
The centralised, expert-driven approach marginalised community participation,
undermined trust, and sometimes coerced compliance, which may have contributed
to vaccine hesitancy and resistance.

Findings from the Eastern Cape emphasise the importance of family and com-
munity networks in shaping health behaviours and vaccine acceptance. High vaccina-
tion uptake among social grant recipients suggests that socio-economic imperatives
strongly influenced vaccination decisions, highlighting the intersection between
health and social welfare.

To enhance the effectiveness and equity of public health interventions, South
Africa must adopt a people-centred health promotion strategy that integrates bio-
medical measures with community engagement, respects cultural contexts, and
empowers marginalised populations to participate meaningfully in healthcare gov-
ernance [52, 53]. Strengthening local clinic boards and fostering inclusive decision-
making processes are vital steps towards rebuilding trust and ensuring that health
services respond to the lived realities of all South Africans.
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Chapter 3

Perspective Chapter: Aftermath
of COVID-19 Pandemic on Mental
Health of Individuals

Dillo Justin Ramoshaba

Abstract

This chapter provides a critical analysis on the aftermath of the COVID-19 pan-
demic on the mental health of individuals through extensive integrative literature
review and authors’ findings on mental health and COVID-19 pandemic. Literature
shows that the COVID-19 pandemic has affected the mental health of many individu-
als negatively. As a result of the impact of the COVID-19 pandemic, many individuals
were left with mental health issues to battle with. Many studies have been conducted
on COVID-19 and mental health. However, there are quite a few studies that have
rigorously focused on the mental health of individuals post-the-COVID-19 pandemic.
There is a need for studies on the mental health of individuals post-the-COVID-19
pandemic to inform policies and programmes that will be helpful for mitigating
natural disasters such as the COVID-19 pandemic. There is also a need for continued
support services such as counselling for individuals who have experienced mental
health issues due to the COVID-19 pandemic.

Keywords: COVID-19, pandemic, mental health, impact, natural disasters

1. Introduction

The scourge of the COVID-19 pandemic affected many parts of the world, leaving
many individuals, families and communities with issues such as job loss and loss of
life to deal with. In addition, the pandemic left many individuals with mental health
issues such as stress and depression to deal with. During the COVID-19 pandemic,
many individuals experienced changes in their daily activities, which increased their
anxiety and stress resulting in the deterioration of their mental health [1]. The post-
the-COVID-19 pandemic impact on the mental health of individuals remains under-
researched and requires a critical analysis beyond the pandemic. This is because
the issues are likely to persist beyond the pandemic as they normally do with other
endemics and pandemics. This is confirmed by a study that highlights that previous
pandemic increased mental health issues amongst different individuals beyond the
era of the pandemic itself [2]. The study further highlights that mental health issues
post pandemics may remain untreated and undiagnosed due to interrupted health
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services and other challenges for mental health services during the post pandemic
era. This raises concerns for the well-being and mental health of individuals across
the world post-the-COVID-19 pandemic, which requires collaborative interven-

tion by different stakeholders or multidisciplinary teams such as social workers and
therapists, just to mention a few. Social and psychological services offered by social
workers and psychologists are very crucial in the battle against mental health issues.
The intervention and services of professionals such as social workers and psycholo-
gists post-the-COVID-19 pandemic can foster resilience within the individuals who
are dealing with mental health issues and shape their thinking during their mental
hardships. In the same breath, social and psychological services are seen as key as
they help individuals to acquire knowledge themselves and of their own psychological
problems to sustain their emotional growth and the optimal development of their
own personal resources [2]. However, there is less literature on mental health of indi-
viduals post-the COVID-19 pandemic. The current literature highlights mental issues
during the COVID-19 pandemic, which leaves a gap for exploration of mental health
issues beyond the pandemic. In this chapter, the researcher used a wide range of
literature on mental health and pandemics to identify what is known and not known
about the mental health of individuals post pandemics.

2. Factors that contributed to mental health issues during the COVID-19
pandemic

Through the lenses of the Ecological Systems and resilience theories, the following
factors were identified as the ones that contributed to the Mental health issues that
were experienced by individuals during the COVID-19 pandemic.

2.1 Stay-at-home regulations

It is necessary to curb the spread of viruses during humanitarian crises such as the
COVID-19 pandemic by implementing or enforcing restrictions such as lockdown.
However, such restrictions force individuals to be confined to their respective homes
to stop the rapid spread of the virus. Although the main reason for enforcing restric-
tions such as lockdown is to save lives and avoid the negative impacts of the viruses or
pandemics. It is unfortunate that, such restrictions can have an impact on the mental
health of individuals as it was discovered with previous pandemics [3-5]. It is seeming
that regulations such as lockdown save lives, but it is also important to note that such
measures disrupt social support services, which are aimed at dealing with mental
health issues amongst individuals. For instance, during strict lockdowns, individu-
als are unable to have social visits or visit their therapists, which can lead to mental
health issues for such individuals. The COVID-19 pandemic was not exempted from
this challenge, as governments across the globe had to impose lockdowns to curb the
spread of the virus. Policies and restrictions such as lockdown and social distancing
are implemented during humanitarian crises such as the COVID-19 pandemic and
have negative impact on the economy, which normally result in job loss for some
individuals [6]. This highlights the negative impact of the policies and restrictions
that are implemented to manage Pandemics, making it clear that the policies do not
only assist to manage but can also create challenge. On the contrary, a study reports
that the implementation of such policies and early detection can assist to protect
and save lives of citizens [7]. The researcher acknowledges the negative impacts that

48



Perspective Chapter: Aftermath of COVID-19 Pandemic on Mental Health of Individuals
DOI: http://dx.doi.org/10.5772/intechopen.1011005

result from policies and restrictions that are enforced to manage pandemics whilst
not overlooking the importance of such restrictions because without them, the virus
would spread at a high rate, resulting in more severe repercussions. The Ecological
Systems Theory examines the relationship between individuals and the environment.
Thus, the relationship between the environment that has restrictions, and the mental
well-being of individuals can be explored within these lenses, in that the restrictions
caused mental health issues for some individuals.

2.2 Quarantine and isolation

It is inevitable to implement measures such as quarantine and isolation during
pandemics such as the COVID-19 pandemic because such measures assist to prevent
the spread of the virus. Being in isolation or quarantine does not only prevent the
spread of the virus but also do harm in some individuals as they may suffer from
psychological issues, such as anxiety, stress, fear and frustration. Literature shows
that with past pandemics some individuals suffered from post-traumatic stress disor-
der (PTSD) and depressive disorder, which resulted from them being in quarantine
and isolation facilities. Literature also shows that some individuals who are either in
quarantine or in isolation become suicidal [8]. Suicidal thoughts in some individuals
are triggered by many factors, such as isolation, loneliness, fear of contracting the
virus and fear of being a burden to their loved ones [9]. The COVID-19 preventative
measures of quarantine and isolation were crucial in managing and controlling the
spread of the virus. However, it must also be noted that the measures also caused
mental health issues such as stress in some individuals. The importance of quarantine
and isolation guidelines during pandemics cannot be overlooked as they assist to
manage the spread of viruses and help to stop or avoid further damage by pandem-
ics. On the contrary, the guidelines do not only help in managing the viruses but also
create more problems such as increased mental health issues, which leave individuals
requiring psychological services such as counselling [10]. Although quarantine and
isolation can have negative impact on the mental health of individuals, it is important
to note that pandemics cannot be effectively managed without quarantine and isola-
tion guidelines and facilities.

2.3Job loss

Pandemics such as the COVID-19 pandemic do not only disrupt human activities
but also economic activities. The disruption in economic activities led some employ-
ers to cut costs by retrenching some of their employees. Such retrenchment results
in some families losing their income, which will also cause the affected individuals
to experience mental health issues such as anger and stress. Studies show that the
COVID-19 pandemic has increased unemployment rate in many countries across the
globe [9]. It is difficult for individuals who have lost their jobs to access economic
resources, which may lead them to experience mental health issues such as depres-
sion. The COVID-19 also affected the health of many individuals, others experienced
physical challenges whilst some experienced psychological distress due to job loss
[11]. Previous studies show that there is a relationship between mental health and
unemployment, in that unemployed people are at times without income, which causes
frustrations to them [12]. It can be deduced that pandemics such as the COVID-19
pandemic cause great damage to the physical and psychological health of individuals.
High rates of job loss can create behavioural health disorders for some individuals,
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which might lead them to be suicidal [13]. On the other hand, some individuals when
confronted with challenges such as job loss resort to negative coping strategies such as
abusing substances to cope with their problem [14]. It is crucial to note that people do
not deal with problems the same way, thus some individuals employ negative strat-
egies such as using substances, which might create more problems such as health com-
plications. On the other hand, others may employ positive coping strategies such as
seeking for support or the necessary services that will help deal with their challenges.

2.4 Loss of life

The COVID-19 pandemic left many families in grief and emotional state due to the
lives that were lost to the pandemic. Many individuals lost their loved ones during the
COVID-19 pandemic and the mental health issues associated with losing a loved one
cannot be ignored in this instance. The number of people who lost their lives was pub-
lished daily during the peak of the virus and this posed possible panic and fear, which
can foster stress and depression for some individuals. Thousands and thousands of
lives were lost in different countries, in some instances the deceased were breadwin-
ners, and this created more problems such as lack of income for some families. This
is supported by a study that was conducted in 81 countries, which revealed that
1,279,866 lives were lost due to the pandemic [15]. The possible mental health issues
that will be experienced because of lives that were lost due to the pandemic cannot be
overlooked. It is unfortunate that, some people experience emotional and psychologi-
cal challenges after losing their loved ones. Some individuals did not only have to deal
with the pain of losing their loved ones but also had to battle with the thoughts of
generating income after losing those who provided for them. The mental health issues
that can be experienced because of losing a breadwinner cannot be ignored as they
can result in losing more lives that might be instigated by mental health issues such
as depression. Losing a family member does not only present emotional and psycho-
logical challenges but can also cause disorientation in some families leaving them
disgruntled and dysfunctional [16]. It is important to provide support and services
to families of individuals who lost their loved ones to help such families to remain
functional and stable.

3. Mental health issues caused by the COVID-19 pandemic

The panic and worry that the COVID-19 pandemic brought to many people’s lives
raised concerns for the well-being and mental health of individuals. Many individuals
and different organisations such as the World Health Organisation (WHO) raised
concerns on the mental health and psychosocial consequences of the COVID-19 pan-
demic on individuals [17]. These concerns were coupled with predictions about pos-
sible continued mental health issues on individuals. The predictions were informed
by the experiences of previous pandemics, which caused persistent mental health
issues in some individuals [18]. The World Health Organisation also speculated that
the new measures such as self-isolation and quarantine affected the normal activi-
ties, routines and livelihoods of individuals. Furthermore, it was reported that such
changes may bring issues such as increased loneliness, anxiety, depression, insomnia,
alcohol and drug use, self-harm or suicidal behaviours [17]. During the COVID-19
pandemic, many individuals faced mental issues such as stress and depression, which
negatively affected their well-being and that of their families [2]. Issues such as stress
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and depression, which were experienced due to the pandemic, confirmed the predic-
tions that were made about pandemics and mental health of individuals. It is evident
that individuals experienced mental health issues during the COVID-19 pandemic. To
reflect on some of the mental health issues that were faced by individuals due to the
COVID-19 pandemic, literature revealed the following:

3.1 Anxiety and depression

The COVID-19 cases were increasing daily across the globe, which caused panic
and worry for some individuals. The panic and worry were instigated by the fear of
contracting the virus. The fear of contracting the virus caused mental health distress
amongst the general population. Some individuals experienced issues such as stress,
anxiety disorders and depression due to the fear of the COVID-19 pandemic [19].
From a biological perspective, it is believed that traumatic life events such as losing a
loved one or abuse can affect the psychological well-being of individuals [20]. Thus,
the psychological impact of the COVID-19 pandemic on the well-being of individuals
who experienced depression cannot be overlooked. Large volume and frequent circula-
tion of false information and reports about the COVID-19 on social media platforms
increased stress levels of some individuals [21]. Thus, some individuals became
concerned about their health and the safety of their loved ones. Measures such as lock-
down led to economic decline, which resulted in some individuals losing their jobs.
Losing a job can be stressful for individuals who rely on their jobs as the only source of
income. The anxieties and depressions that were experienced due to many factors such
as job loss cannot be overlooked as many other factors disrupted the lives of many indi-
viduals, which also affected their mental health. It is important to note that individuals
who experienced stress and depression due to the COVID-19 pandemic may not only
have to battle with the psychological impacts of such but their relationships can also be
affected, as well as their health and their daily activities.

3.2 Suicidal thoughts

Suicide is not a phenomenon that emerged with the COVID-19 pandemic, but it
has been existing way before the emergence of the pandemic. People commit suicide
for different reasons and amongst those reasons, the COVID-19 pandemic cannot be
ruled out. This is mainly because individuals have different strengths and weaknesses,
while others, when confronted with situations such as endemics and pandemics,
prefer dealing with them by employing positive mechanisms such as seeking social
support, others think about ending their lives. This is supported by a study, which
found that suicidal risk amongst the general populace increased during the previous
SARS epidemics [22]. The COVID-19 pandemic did not exempt individuals from this
challenge. This is in line with a study, which reported that suicidal rates are going
to increase beyond the COVID-19 pandemic. Factors such as neglect and domestic
violence, which increased during the COVID-19 pandemic, are strong contributors
to suicidal risk. The suicidal risks that were raised during the pandemic highlight the
importance of support services such as counselling during epidemics and pandemics.
Some individuals during the COVID-19 pandemic developed fear, others experienced
loss of their loved ones, some lost their jobs, whilst some had to be in isolation, which
can cause serious mental health issues and lead some of them to be suicidal. Thus,
it must be noted that there were many factors that led people to be depressed and
suicidal during the COVID-19 pandemic.
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3.3 Sleep disorders

Some people, when they experience challenges, struggle to sleep and get over-
whelmed by their challenges. This was the case during the COVID-19 pandemic,
which caused mental health issues amongst some individuals by reducing the quality
and quantity of their sleep [23]. The COVID-19 pandemic changed daily routines and
activities of individuals, which can also affect the sleeping patterns of individuals. In
addition, factors such as home confinement, which reduces an individual’s changes of
social interaction and increases social media usage, can cause sleep disturbances [24].
Sleep disturbances can also be caused by psychological factors, such as stress, loneli-
ness and depression. Sleep disorders can have long-term effects on individuals, which
can lead to various health problems. Issues such as fear of death and uncertainty of
the future disrupted the sleeping patterns of individuals, which resulted in sleep
disorders. Such issues signalled for intervention during the COVID-19 pandemic and
post the pandemic. It is difficult for some individuals to sleep when they are bothered
or living in fear and worry. The COVID-19 pandemic has caused fear and worry for
some individuals, which instigated more issues such as sleep disorders.

3.4 Addictive behaviours

Some individuals experienced addiction problems, which were instigated by the
impact of the COVID-19 pandemic on the lives of different individuals. Some indi-
viduals become antisocial, in that they preferred locking themselves in their rooms
and being on their cell phones as opposed to spending time with their families. This
became a habit or addiction for some individuals who resorted to negative coping
strategies. This is supported by a study, which discovered that some individuals
became addicted to substances that they used as a coping mechanism for the chal-
lenges experienced due to the COVID-19 pandemic [25]. During the COVID-19
pandemic, individuals were expected to cope with the demands of the environment,
which was created by the pandemic. For some individuals, their coping mechanisms
created addiction for them, such as those who resorted to being on their cell phones
or those who resorted to negative coping mechanisms of abusing substances. The
COVID-19 pandemic did not strike the world in a day, but the pandemic emerged and
persisted for some time, which forced many individuals to develop coping mecha-
nisms to be able to continue with their lives. However, as it persisted for a longer
period some individuals became addicted to some of their behaviours, such as those
who smoked or drank alcohol for coping. Such addictions may be assisting individu-
als to cope with the impact of the COVID-19 pandemic but their contributions to the
already troubling social problems such as substance abuse cannot be overlooked. The
resilience theory was key in this study as it allowed the researcher to zoom how addic-
tive behaviours such as substance abuse as coping strategy influenced the resilience of
some individuals.

3.5 High grieflevels

The COVID-19 rules and regulations made it difficult for people to perform their
usual rituals, beliefs and practices after losing their loved ones. The mental impact of
being unable to perform usual practices during the grieving process cannot be over-
looked as it has the potential to cause higher grief levels. This is supported by studies,
which found that some individuals experienced higher grief levels due to COVID-19
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compared to other causes of death [26, 27]. During the pandemic, many lives were
lost in a short space of time compared to deaths that resulted from natural causes.
There were many factors such as reduced social support and limited opportunities
for death rituals, which might have disadvantaged the grief process for non-COVID-
19-related bereavement. It must be noted that the COVID-19 pandemic rules and
regulations did not have exceptions for non-COVID-19-related bereavement. Every
individual or family was subjected to reducing the number of attendees during funer-
als, which prevented some families from getting social support. Some people at some
point live-streamed funerals, whilst some were in-person but with tight attendance,
which restricted some individuals and families from the opportunity of getting
guidance and support from their close individuals. The COVID-19 pandemic denied
some individuals their rights of practising their culture. Some beliefs and cultures
were difficult to practice during the COVID-19 pandemic due to the restrictions and
guidelines that were imposed by governments. The rights to freedom of religion and
culture were infringed as the guidelines prevented some cultural and religious activi-
ties from happening.

4. The post-COVID-19 pandemic issues
4.1 Stigma related to COVID-19 pandemic on survivors

One of the biggest challenges across different societies is the issue of stigma.
Individuals hold different stigmas for different situations. Stereotypes are inevitable
as they are learned as part of growing up in a culture: The setback about stigmas is
the impact that they have on the people who are being discriminated against. Stigmas
can evoke or cause mental health issues for some individuals. During the COVID-

19 pandemic, many individuals had stigmas about the virus and the people who
contracted the virus. Some individuals perceived the survivors of the pandemic as a
threat to their lives and that of others. In some instances, some people expressed their
discomfort around people who recovered after contracting the virus. The discomforts
include avoiding talking to or facing the survivors. A study found that the mental
health of many individuals was affected by the stigmas associated with the COVID-
19 pandemic [27]. The impact of the stigmas on the mental health of the COVID-19
survivors cannot only be looked at any point as they must be looked at beyond the
COVID-19 pandemic. Stigma can deny individuals opportunities. For instance, some
employers do not want to hire people because of the stigma that is associated with
their conditions. This is supported by a study, which posits that people with mental
health illness are at times denied employment because they are viewed as being dan-
gerous [20]. Another study states that the public view is that individuals with mental
illness are dangerous [28]. Thus, it can be noted that instead of receiving support
during difficulties some people experience stigma, which creates more problems for
their well-being.

4.2 Social anxiety disorder

It is apparent that the COVID-19 pandemic has disrupted the lives of many
individuals and caused a lot of mental health issues. Some individuals had mental
health issues already before the COVID-19 pandemic but for some they experienced
them due to the pandemic. A study found that the COVID-19 pandemic caused stress
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and social anxiety disorders for some individuals [19]. The impact of stress on the
well-being of individuals cannot be overlooked. It can also be deduced that although
social anxiety disorders were experienced during the COVID-19 pandemic, their
persistence beyond the pandemic cannot be ignored. It would be dishonest to believe
that the COVID-19 pandemic is going to end with all the mental health issues that it
has brought in the lives of many individuals. The Pandemic disrupted many activi-
ties and resulted in a lot of changes in the society. Such disruptions can cause social
anxiety disorders for some individuals beyond the pandemic. Social anxiety disorder
is understood to be a condition that causes persistent, intense fear about situations.
Although some individuals during the COVID-19 pandemic had social anxiety
disorders, which forced them to avoid many settings and situations that caused them
distress. It is unfortunate that some individuals beyond the COVID-19 pandemic are
likely to panic whenever they face or hear of a situation that relates to the pandemic,
which will impact their mental health well-being. It is also apparent that some indi-
viduals are going to battle with social anxiety disorder because of the emergence of
the COVID-19 pandemic in their lives.

4.3 Post-traumatic stress disorder (PTSD)

The anxiety that was experienced by many individuals during the COVID-19
pandemic has the potential to lead to more mental health issues such as the post-
traumatic stress disorder. Some individuals experienced traumatic experiences such
as losing their loved ones whilst some survived the pandemic after hospitalisation.
Although some individuals might have recovered from their traumatic experiences, it
should be noted that for some individuals, the experiences will continue to interfere
with their daily life, in the sense that some are going to keep on experiencing symp-
toms such as flashbacks of the incidents and increased anxiety. It was envisaged that
some individuals are going to experience post-traumatic stress disorder by a study,
which showed significant (96.2% of the sample) symptoms of PTSD in hospitalised
patients [29]. Although the symptoms do not necessarily confirm cases of PTSD, such
symptoms raised concerns for PTSD cases. This was supported by previous coronavi-
rus outbreaks such as the 2003 SARS, which showed PTSD symptoms and diagnosis
in survivors [30]. Thus, it can be deduced that after pandemics such as the COVID-19
pandemic, many individuals experience mental health issues such as post-traumatic
stress disorder. The impact of the COVID-19 pandemic on the livelihood of many indi-
viduals is likely to cause them stress and depression even beyond the COVID-19 era.

4.4 Misinformation related to the COVID-19 pandemic

The spread of fake news was a concern during the COVID-19 pandemic in dif-
ferent countries. The impact of misinformation on mental health was experienced
by many individuals. Some of the misinformation was received because of factors
such as religious or political beliefs. There were a lot of conspiracy theories during
the COVID-19 era, which are likely to continue beyond the pandemic. Most of the
fake news or information was spread on social media platforms. Some individuals
were unable to receive accurate information during the era of the pandemic, which
impacted their mental health [31]. It would be dishonest to assume that fake news
about the COVID-19 pandemic or any other related pandemic will end with the
COVID-19 pandemic. Thus, health literacy is important in the dissemination of
information during humanitarian crises such as the COVID-19 pandemic, as it can
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assist to prevent some of the mental health issues. Misinformation does not only cause
panic for individuals but also brings anxiety for some individuals, which impact their
well-being and mental health. It is difficult to control what people say, particularly on
the social media, which can result in misinformation about the real situations in the
society. Some individuals can live with worry and stress because of the misinforma-
tion that they get either from the opinions of people or from the social media.

4.5 Limited access to mental health services

Global mental health was posed with a threat as the outbreak of the COVID-19
pandemic increased the need for mental health services. The need for mental health
services increased, despite the existing challenge of access and limitation to services.
In support, a study found that most of the people who require mental health ser-
vices do not have access or are having limited access to the services [32]. The issue
of lack of and limited mental health access existed way before the outbreak of the
COVID-19 pandemic. It has been a concern before the emergence of the COVID-19
pandemic. Thus, it is obvious that the COVID-19 pandemic worsened the situation
by leaving many individuals with mental health issues such as depression and stress
to battle with. Some individuals cannot access mental health services due to limited
facilities, whereas for some it is due to medical fees and human resources. Limited
access to mental health services will persist beyond the COVID-19 pandemic as the
issue started way before the outburst of the pandemic. The COVID-19 pandemic is
supposed to serve as a wakeup call for many governments across the globe to invest
in mental health care services. Immediate and special attention should be given to
mental health care services. Some people who are getting low wages do not afford
health insurance fees. They are not covered for crisis-intervention needs that affect
many individuals and families during times of social and economic stress [33]. Such
predicament can result in such individuals not being able to get better and best care in
the event of natural disasters or humanitarian crises such as the COVID-19 pandemic.
Medical health care insurance plays a crucial role in the lives of many individuals, in
that they can access medical services without challenges of having to worry about
expensive fees.

4.6 Continued social problems

Many individuals had to develop different coping strategies to mitigate the impact
that the COVID-19 pandemic had on their lives. Some individuals used positive cop-
ing strategies such as prayer and looking for social support, whilst others resorted to
negative coping mechanisms such as using alcohol and substances to cope [25]. The
setback about the negative coping mechanisms such as using substances is that mem-
bers can be addicted and depend on the substances for also coping with their other life
situations. Some companies closed and left many individuals jobless, which affected
their mental health issues. To date, some individuals are still unemployed because
of the COVID-19 pandemic. The closure of many companies did not only present
challenges for the victims but has also created more problems such as disorientation
of families who lost their breadwinners to the pandemic. Those who coped with
substances and became dependent on them have also contributed to the challenge of
substance misuse. Some people who have lost their jobs may be forced to do anything
within their means to survive such as mitigating the impact of their income loss by
employing negative coping strategies such as engaging in criminal activities so that
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they can put food on the table. Although the COVID-19 pandemic is not going to exist
forever, it must be noted that the mental health issues that were experienced during
the COVID-19 pandemic are likely to persist as it cannot be confirmed that mental
health issues will not be experienced beyond the pandemic.

5. Theoretical frameworks and research methodology
5.1 Theoretical frameworks of the study

To critically reflect on the impact of the COVID-19 pandemic on the mental health of
individuals, the study employed the Ecological Systems Theory, which was developed by
Urie Bronfenbrenner in the 1970 and the resilience theory, which emerged from stud-
ies of vulnerability with one of its pioneers being Norman Garmezy, who founded it in
1974. Garmezy defines resilience as the capacity for recovery and adaptive behaviour by
individuals upon encountering a stressful life event or adversities [34]. The Ecological
Systems Theory examines the relationship between individuals and their environment,
which could be their families, communities and societal factors. The researcher was able
to explore and illuminate the impact of COVID-19 on the environment of individuals and
their mental health with ease through the application of the Ecological Systems Theory.
In addition, people become resilient when they have a relatively good outcome, despite
having experienced serious stresses or hardships in their lives [35]. Thus, the researcher
through the lenses of the resilience theory was able to analyse how individuals coped with
the impact of the COVID-19 pandemic on their mental health.

5.2 Research methodology of the study

It is important when examining a particular phenomenon to follow the following key
steps; (a) integrate and assess existing research studies, (b) establish connections amongst
critical concepts, (c) identify areas of deficiency and (d) establish a course for probable
research activities [36]. To achieve this, the study adopted the non-empirical research
method, wherein integrative literature was conducted. The researcher reviewed and
analysed documents on mental health and the COVID-19 pandemic from several journals
using a purposive sampling technique since there are research papers on the subject
matter. The data were sourced from research engines such as Google Scholar, EBSCOhost
and ProQuest. The search was restricted to papers from 2020 to 2025 to ensure currency
and relevancy of the information collected. Few exceptions were made for sources that
were published before 2020 to allow academic rigorousness and reflections. Moreover, to
ensure information richness the data collection was determined by data saturation. The
data were then analysed thematically using Inductive Thematic Content Analysis (TCA).
This method allowed the researcher to identify, analyse and report patterns within the
data set, allowing for the descriptive organisation of the data in a way that facilitates the
interpretation of various aspects [37]. The application of TCA enabled the researcher to
organise, analyse, interpret and present findings logically and with ease.

6. Conclusions and recommendations

Literature confirms that the COVID-19 pandemic has affected the mental health
of many individuals. It shows that rules and regulations such as lockdown rules have

56



Perspective Chapter: Aftermath of COVID-19 Pandemic on Mental Health of Individuals
DOI: http://dx.doi.org/10.5772/intechopen.1011005

also played a role in instigating mental health issues during the pandemic. Thus, it

is important to develop programmes that are aimed at dealing with mental health
issues that are faced by individuals during and post pandemics such as the COVID-19
pandemic.

It is also evident that many individuals lost their jobs and loved ones. The major
impact of such losses can be noted in some individuals who experienced stress
and depression, addictive behaviours, sleep disorders whilst some became suicidal
because of their losses. It is imperative to ensure that individuals are supported during
and after pandemics. Supporting individuals during and after these times will assist
in mitigating the mental health issues that are instigated by the pandemics.

It is also evident that some issues will persist beyond the COVID-19 pandemic.
Issues such as stigmas around the COVID-19 pandemic and its survivors and post-
traumatic stress disorder. It is thus important to have effective awareness and training
workshops on pandemics to help eliminate the stereotypes and negative views that
some individuals hold against others and the pandemics. Awareness campaigns and
workshops can also assist to deal with the issue of misinformation and fake news
during and after the pandemic.

Literature also shows that there is limited access to mental health services, which
raises concerns for the well-being of individuals during and after the COVID-19
era. There is a need to invest in mental health care facilities and practitioners who
are going to assist in offering services to individuals during and post the COVID-19
pandemic. There is a need for medical health services such as counselling during and
after pandemics.

Acknowledgements
All the sources have been acknowledged by means of citations and a list of
references.

Conflict of interest

The author has no conflict of interest to declare.

Author details

Dillo Justin Ramoshaba
University of Limpopo, Polokwane, South Africa

*Address all correspondence to: justinramoshabal?7 @gmail.com;
justin.ramoshaba@ul.ac.za

IntechOpen

© 2025 The Author(s). Licensee IntechOpen. This chapter is distributed under the terms of
the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided

the original work is properly cited. ) NN
57


mailto:justinramoshaba17@gmail.com
mailto:justin.ramoshaba@ul.ac.za
http://creativecommons.org/licenses/by/4.0

Post-COVID-19 Society and Profound Societal Shifts

References

[1] Aldao A, Nolen-Hoeksema S,
Schweizer S. Emotion-regulation
strategies across psychopathology:

A meta-analytic review. Clinical
Psychology Review. 2010;30(2):217-237

[2] Ansari M, Yousefabad SA. Potential
threats of COVID-19 on quarantined
families. Public Health. 2020;183:1

[3] Cava MA, Fay KE, Beanlands H]J,
McCay EA, Wignall R. The experience
of quarantine for individuals affected by
SARS in Toronto. Public Health Nursing.
2005;22(5):398-406

[4] Mak IW, Chu CM, Pan PC, Yiu MG,
Chan VL. Long-term psychiatric
morbidities among SARS survivors.
General Hospital Psychiatry.
2009;31(4):318-326

[5] Pfefferbaum B, Schonfeld D,

Flynn BW, Norwood AE, Dodgen D,
Kaul RE, et al. The HIN1 crisis: A case
study of the integration of mental and
behavioral health in public health crises.
Disaster Medicine and Public Health
Preparedness. 2012;6(1):67-71

[6] Casale D, Shepherd D. The Gendered
Effects of the Ongoing Lockdown and
School Closures in South Africa: Evidence
from NIDS-CRAM Waves 1 and 2. South
Africa: Department of Economics,
University of Stellenbosch; 2020

[7] Reger MA, Stanley IH, Joiner TE.
Suicide mortality and coronavirus
disease 2019—A perfect storm? JAMA
Psychiatry. 2020;77(11):1093-1094

[8] De Villiers C, Cerbone D, Van

Zijl W. The south African government’s
response to COVID-19. Journal of Public
Budgeting, Accounting & Financial
Management. 2020;32(5):797-811

58

[9] Yip PS, Cheung YT, Chau PH,
Law YW. The impact of epidemic
outbreak. Crisis. 2010;31:86-92

[10] Blustein DL, Duffy R, Ferreira JA,
Cohen-Scali V, Cinamon RG, Allan BA.
Unemployment in the time of COVID-19:
A research agenda. Journal of Vocational
Behavior. 2020;119:103436

[11] Graetz B. Health consequences

of employment and unemployment:
Longitudinal evidence for young men
and women. Social Science & Medicine.
1993;36(6):715-724

[12] Paul KI, Moser K. Unemployment
impairs mental health: Meta-analyses.
Journal of Vocational Behavior.
2009;74(3):264-282

[13] Brown N. Social service workers
mitigating the impact of COVID-19.
The Global Social Service Workforce
Alliance. Available from: http://
socialserviceworkforce.org/resources/
blog/social-service-workers-mitigating-
impact-COVID-19 [Accessed: February
09, 2025]

[14] Das S, Singh T, Varma R, Arya YK.
Death and mourning process in frontline
health care professionals and their
families during COVID-19. Frontiers in
Psychiatry. 2021;12:624428

[15] Pifarré I, Arolas H, Acosta E, Lépez-
Casasnovas G, Lo A, Nicodemo C,

et al. Years of life lost to COVID-19

in 81 countries. Scientific Reports.
2021;11(1):3504

[16] Opris I, Casanova MF. The Physics
of the Mind and Brain Disorders. Cham,
Switzerland: Springer International
Publishing; 2017

(17] World Health Organization. Mental
Health and Psychosocial Considerations


http://socialserviceworkforce.org/resources/blog/social-service-workers-mitigating-impact-COVID-19
http://socialserviceworkforce.org/resources/blog/social-service-workers-mitigating-impact-COVID-19
http://socialserviceworkforce.org/resources/blog/social-service-workers-mitigating-impact-COVID-19
http://socialserviceworkforce.org/resources/blog/social-service-workers-mitigating-impact-COVID-19

Perspective Chapter: Aftermath of COVID-19 Pandemic on Mental Health of Individuals

DOI: http://dx.doi.org/10.5772/intechopen.1011005

during the COVID-19 Outbreak. WHO
Reference Number: WHO/2019-nCoV/
MentalHealth. Geneva, Switzerland:
World Health Organization; 2020.
Available from: https://wwwwho.int/
docs/default-source/coronaviruse/
mental-health-considerations.pdf
[Accessed: February 28, 2025]

[18] Naidu T. The COVID-19 pandemic
in South Africa. Psychological Trauma:
Theory, Research, Practice, and Policy.
2020;12(5):559

[19] Wang C, Pan R, Wan X, Tan Y, Xu L,
Ho CS, et al. Immediate psychological
responses and associated factors during
the initial stage of the 2019 coronavirus
disease (COVID-19) epidemic among the
general population in China. International
Journal of Environmental Research and
Public Health. 2020;17(5):1729

[20] Corrigan P, Bink AB. On the Stigma
of Mental Illness. Washington, DC:
American Psychological Association;
2005

[21] Gao ], Zheng P, Jia Y, Chen H,

Mao Y, Chen S, et al. Mental health
problems and social media exposure
during COVID-19 outbreak. PLoS One.
2020;15(4):e0231924

[22] Zortea TC, Brenna CT, Joyce M,
McClelland H, Tippett M, Tran MM,
et al. The impact of infectious disease-
related public health emergencies on
suicide, suicidal behavior, and suicidal
thoughts. Crisis. 2020;42:474

[23] Gupta R, Grover S, Basu A,

Krishnan V, Tripathi A, Subramanyam A,
et al. Changes in sleep pattern and

sleep quality during COVID-19
lockdown. Indian Journal of Psychiatry.
2020;62(4):370-378

[24] Nagata JM, Magid HS, Gabriel KP.
Screen time for children and adolescents

59

during the coronavirus disease 2019
pandemic. Obesity (Silver Spring, Md.).
2020;28(9):1582

[25] Ramoshaba DJ. Resilience Strategies
in Response to the Impact of Covid-19
Pandemic: The Case of Selected Families
in Polokwane, South Africa [Thesis].
South Africa: University of Limpopo;
2024

[26] Eisma MC, Tamminga A, Smid GE,
Boelen PA. Acute grief after deaths due to
COVID-19, natural causes and unnatural
causes: An empirical comparison. Journal
of Affective Disorders. 2021;278:54-56

[27] Wahyuhadi J, Efendi F, Al Farabi MJ,
Harymawan I, Ariana AD, Arifin H, etal.
Association of stigma with mental health
and quality of life among Indonesian
COVID-19 survivors. PLoS One.
2022;17(2):0264218

[28] Phelan JC, Link BG, Stueve A,
Pescosolido BA. Public conceptions of
mental illness in 1950 and 1996: What
is mental illness and is it to be feared?

Journal of Health and Social Behavior.
2000;41(2):188-207

[29] Bo HX, Li W, Yang Y, Wang Y,
Zhang Q, Cheung T, et al. Posttraumatic
stress symptoms and attitude toward
crisis mental health services among
clinically stable patients with COVID-
19 in China. Psychological Medicine.
2021;51(6):1052-1053

[30] Kaseda ET, Levine AJ. Post-traumatic
stress disorder: A differential diagnostic
consideration for COVID-19 survivors.
The Clinical Neuropsychologist.
2020;34(7-8):1498-1514

[31] Bojdani E, Rajagopalan A, Chen A,
Gearin P, Olcott W, Shankar V, et al.
COVID-19 pandemic: Impact on
psychiatric care in the United States.
Psychiatry Research. 2020;289:113069


https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf
https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf
https://www.who.int/docs/default-source/coronaviruse/mental-health-considerations.pdf

Post-COVID-19 Society and Profound Societal Shifts

[32] Vijayaraghavan M, Tochterman A,
Hsu E, Johnson K, Marcus S, Caton CL.
Health, access to health care, and
health care use among homeless women
with a history of intimate partner
violence. Journal of Community Health.
2012;37:1032-1039

[33] Farmer CM, Hosek SD,

Adamson DM. Balancing demand and
supply for veterans’ health care: A
summary of three RAND assessments

conducted under the veterans choice act.
Rand Health Quarterly. 2016;6(1):12

[34] Schenk R, Van Breda A, Sekudu]J.
Theories for Decolonial Social Work
Practice in South Africa. Johannesburg,
South Africa: Oxford University Press;
2019

[35] Rutter M. Resilience as a
dynamic concept. Development and
Psychopathology. 2012;24(2):335-344

[36] Van Dinter R, Tekinerdogan B,

Catal C. Automation of systematic
literature reviews: A systematic literature
review. Information and Software
Technology. 2021;136:106589

[37] Michelle O, Kiyimba N. Advanced
Qualitative Research: A Guide to Using
Theory. Thousand Oaks, California:
Sage; 2015

60



Chapter 4

Post-COVID-19 Pandemic Shift
toward Health-Conscious Eating

Kandasamy Karthikeyan, Surajmani Shalini
and Singaram Sudha

Abstract

The COVID-19 pandemic dramatically altered worldwide food consumption
habits, resulting in a major shift toward health-conscious eating. Having an emphasis
on the increased knowledge of health and well-being, which emerged as a major
issue during and after the pandemic, this abstract examines the post-pandemic shift
in eating practices. As the world faced massive health crises, people began prioritiz-
ing nutrition, immunity-boosting foods, and mindful eating habits to strengthen
their resilience to the virus and other illnesses. This shift is examined via the prism
of shifting consumer tastes, such as a rise in the desire for organic, plant-based, and
minimally processed meals. The significance of digital platforms and food delivery
services in encouraging health-conscious choices is also explored, as many custom-
ers have resorted to online resources to learn about and obtain better alternatives.
The study also explores the sociocultural effects of the pandemic, focusing on how
it affected ideals associated with food, such as sustainability, local sourcing, and the
rejection of processed, unhealthy foods. Finally, the shift toward health-conscious
eating after COVID-19 represents a long-term change in consumer behavior, with sig-
nificant implications for the global food industry and future public health initiatives.
This change is examined in light of wider health trends, food innovation technology
breakthroughs, and the continuous pursuit of individual well-being in the wake of the
epidemic.

Keywords: immune-boosting foods, holistic nutrition, functional foods,
plant-based diet, sustainable eating

1. Introduction

Global food consumption patterns have been significantly impacted by the
COVID-19 pandemic, hastening the trend toward healthier eating. The demand
for wholesome, immune-boosting foods, organic products, and plant-based
substitutes increased noticeably as people were more conscious of the connection
between nutrition and general health [1]. The shift toward better eating habits
was further supported by lockdowns and restrictions, which also promoted home

61 IntechOpen



Post-COVID-19 Society and Profound Societal Shifts

cooking and gave people more control over the ingredients and meal preparation.
It is anticipated that this trend would continue after the epidemic as people give
sustainability and long-term health advantages top priority when making food
choices [2].

Many people reevaluated their dietary habits in quest of foods that promote better
health outcomes, since the virus highlighted the importance of strong immunity and
overall well-being. According to research, the consumption of whole grains, fresh
fruits and vegetables, and functional meals rich in vitamins and antioxidants has
increased dramatically [3]. Concerns about underlying medical conditions, such as
obesity and metabolic disorders, which have been linked to severe COVID-19 cases,
influenced this change [4].

Additionally, the post-pandemic era has seen a continuous focus on food
safety, nutrition education, and mindful eating. As governments and health
organizations continue to promote healthy living, food firms have responded by
introducing more health-conscious products and offering clear labeling [5]. This
shift in food preferences suggests that the move toward healthier eating is not
merely a temporary response to the epidemic, but rather a long-term change in
consumer behavior brought on by heightened health knowledge and a preventive
attitude to wellness.

1.1 Literature review

Numerous studies have found that since the COVID-19 outbreak, people’s aware-
ness of health issues has grown. According to Bhutani and Cooper’s [6] research,
consumers have become increasingly concerned about immune-boosting foods such
as probiotics, zinc, and vitamins C and D [6]. Furthermore, the pandemic highlighted
the need for a well-balanced diet in preventing chronic diseases and improving overall
health [7]. Several populations have been observed to eat more fruits, vegetables, and
whole grains [7].

Siegrist et al. [8] state that because of worries about zoonotic illnesses and food
sustainability, the pandemic hastened the adoption of plant-based diets [8]. Galanakis
[5] examines how organic, locally sourced, and minimally processed foods are
becoming more and more popular among consumers [5]. According to a study by
Van der Weele et al. [9], people looked for plant-based proteins as substitutes for
conventional meat products because they were concerned about their health and the
environment [9].

Prowse and Carsley [10] states that technology had a significant role in promoting
healthy eating during and after the pandemic. The advent of digital health technol-
ogy, such as nutrition applications and virtual nutritional consultations, facilitated
access to personalized meal planning [10], Patwardhan et al. [11]. Additionally, social
media platforms affected consumer choices by disseminating information on dietary
trends, immune-boosting foods, and healthy recipes [11].

Di Renzo [12] Dietary decisions were impacted by the pandemic’s psychological
effects, with both good and negative patterns noted. As a result of stress and worry,
some people developed improved eating habits, but others suffered emotional eating
and increased consumption of ultra-processed foods [12]. Scarmozzino and Visioli
[13] explore interventions like mindfulness-based techniques and nutrition educa-
tion, however, have lessened the adverse impacts and promoted long-term, healthful
eating patterns [13].
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2. Increased demand for nutrient-dense foods

Since the COVID-19 pandemic, there has been a greater demand for foods high in
nutrients due to better knowledge of the role that nutrition plays in immunity, disease
prevention, and general health. Foods high in vital vitamins, minerals, and antioxi-
dants are becoming more and more popular among consumers as a way to improve
their health [13]. The following are some salient features of this shift.

2.1 Focus on immune-boosting foods

To lower the risk of the spread of infection, many people have turned to immune-
boosting foods. According to an International Food Information Council (IFIC) poll
conducted in 2022, more than 60% of consumers reported searching out foods with
immune-boosting characteristics. Citrus fruits (high in vitamin C), turmeric (high in
curcumin), and ginger (anti-inflammatory) are also popular alternatives [14].

Appropriate nutrients are constantly needed for immune cells to function health-
ily and correctly. Certain dietary guidelines are necessary to strengthen the body’s
defenses against inflammation and microbial diseases. The human body needs a
variety of micronutrients at every stage of immunity. Certain nutrients, including
vitamin C, vitamin D, zinc, selenium, iron, and protein, have been identified as
necessary for the development and operation of immune cells. These ingredients
are found in many plant and animal diets. The health of an immune system can be
harmed by diets that are low in nutrients and variety, as well as by processed and
minimally processed foods [15].

Western-style eating habits are characterized by a high intake of red, tender meat,
refined white sugar, and a low intake of fruits and vegetables. These factors affect
the gut’s beneficial microbes, cause inflammation, and weaken the immune system.
Figure 1 shows a picture of the suggested diet to increase immunity during the
COVID-19 infection [15].

2.1.1 The growing adoption of superfoods

Superfoods with high nutrient density became popular as a result of the pandemic.
The most popular superfoods are:

Blueberries and acai berries—rich in antioxidants.

Chia seeds and flaxseeds—high in fiber and Omega-3 fatty acids.

Quinoa and amaranth—protein-rich ancient grains.

Moringa and spirulina—packed with vitamins and minerals.

The initial step was to use the keyword “superfoods” to search for the most well-
known foods classed as “super” on Google, based on the superfood descriptor used
in this work. To preserve the chapter’s distinctiveness, only “exotic” superfoods those
that are infrequently consumed or were first formed in far-flung regions, such as out-
side of Europe (using this region as a reference) were included. After scanning the top
11 websites, a list of superfoods was created. Because of the restrictions (only “exotic”
superfoods), some items from the first list, such as salmon, olive oil, and chickpeas,
were removed from the study [17].

Each product was studied separately to obtain information on its nutritional
composition and characteristics (health benefits). Protein, fiber, total lipids or fats
(categorized as saturated fatty acids or SFA, monounsaturated fatty acids or MUFA,
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FOOD THAT IMPROVES
IMMUNITY

Figure 1.
Diet followed to increase immunity during COVID-19 infection [16]. Source: [generative Al, Adobe Express].

and polyunsaturated fatty acids of PUFA), total carbohydrates, sugars, and complex
carbohydrates (starch), as well as cholesterol and ethanol content, were calculated for
each product, along with energy (kcal and kJ) and water content. The minerals P, Na,
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K, Ca, Mg, Fe, and Zn, as well as the vitamins A, thiamine (or vitamin B1), riboflavin
(B2), niacin (B3), pyridoxin (B6), folate (B9), cobalamin (B12), C, D, and E, were all
well studied [17].

Some phytochemicals were tested because some superfoods are known to be par-
ticularly bioactive in the body. Phytochemicals, or bioactive non-nutrient plant com-
pounds, have been found to reduce the prevalence of significant chronic disorders.
Because they are two of the most important classifications, the total phenolic content
(TPC) and total carotenoid content (TCC) of each superfood were investigated. This
job required the use of international and national datasets from the International
Network of Food Data Systems (FAO/INFOODS). Because these databases often do
not contain bioactive compounds, a literature search was performed to estimate the
TPC and TCC [17].

Finally, these nutritional profiles were used to pick the best superfoods. Since no
extraordinary amounts of any specific nutrient were discovered, numerous foods,
including honey, were removed from the study. Following this review, 40 super-
foods were considered eligible for inclusion (see Figure 2). They were added to a
list that was arranged according to the Food Ex classification scheme proposed by

COMPONENTS OF SUPER FOODS 1

Vitamins

Proteins B a0 [ IISGG i CQNS Y Minerals

Figure 2.
Superfoods with high nutrient density [18]. Source: [generative Al, Adobe Express].
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the European Food Safety Authority (EFSA-2011). Food Ex is a hierarchical system
that includes both natural and processed foods and beverages. It is organized into 20
primary food categories that are further separated into smaller groups [17].

However, only six of the twenty specified categories could be applied to the selected
items: The first five groups include fruits and their derivatives, vegetables and their
derivatives (including those from the fungus family), grains and grain-based products,
starchy roots and tubers, legumes, nuts, and seeds, and herbs, spices, and condiments.
Furthermore, a new category named “others” was established to group food items such as
bee or algae products that are not covered by this classification scheme. Figure 2 repre-
sents superfoods with high nutrient density proposed by EFSA.

2.1.2 Probiotics and gut health

The importance of the gut microbiota for mental and immunological health is
becoming increasingly apparent. This has increased demand for foods high in pro-
biotics, including fermented vegetables like sauerkraut and kimchi, as well as foods
like yogurt, kefir, and kombucha [7]. According to research published in Nutrients
(2023), probiotic use may lower the severity of respiratory infections, which adds to
their appeal in post-pandemic diets [19].

2.1.3 Growth of nootropics and adaptogens

Adaptogens, which assist the body in regulating stress, and nootropics, which
improve cognitive performance, have become increasingly popular. Ashwagandha,
ginseng, and reishi mushrooms are increasingly often used in dietary supplements,
teas, and snack foods. The global adaptogen market is predicted to increase at an 8.5%
CAGR from 2021 to 2028, indicating rising consumer demand [20].

2.1.4 Fortified and bioengineered foods

Food makers have implemented more fortified and bioengineered items to address
dietary inadequacies, including plant-based meats with extra iron and B12, omega-
3-fortified eggs, and dairy products enhanced with vitamin D. According to studies,
these meals, especially for plant-based eaters, can address nutritional gaps in contem-
porary diets [21].

3. Global trends in health-conscious eating in the United Kingdom, the
United States, and India

In the United Kingdom, snacking has decreased significantly, with at-home
snacking reducing by 15% between 2020 and 2024. Economic factors and the return
to office work are to blame for this decline. Traditional snacks such as biscuits and
chocolates are losing popularity as customers opt for healthier alternatives such as
fruits, nuts, protein bars, and yogurts. This trend has been driven by laws targeting
high-fat and sugar-containing diets, as well as rising pricing for ingredients such as
sugar and cocoa [22]. Protein-rich foods, such as cottage cheese and chicken breasts,
are gaining popularity among Generation Z and health-conscious middle-class
consumers. Over the last year, nearly half of the United Kingdom’s individuals,
particularly those aged 16-34, increased their protein intake. This shift is mostly
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being driven by social media trends and increased awareness of the harmful health
impacts of excessively processed meals. Natural protein sources such as Greek yogurt,
egg whites, chicken, and tuna are gaining popularity as people prefer whole foods to
manufactured ones [22]. Figure 3 shows the United Kingdom’s snacking preferences
during COVID-19 and after the pandemic.

In the face of constantly rising food prices, the US food industry has adapted to
accommodate increasingly price-conscious consumers. Larger product sizes are becoming
popular as a means of combating shrinkflation, and grocery stores and fast-food res-
taurants are offering packaged deals for added value. Trends in health and wellness have
shifted toward “functional foods” that provide specific benefits such as improved gas-
trointestinal and mental health. Due to its low cost, chicken has become a popular meat
choice as people seek a balanced diet and indulge guilt-free [23]. Figure 4, a pie chart,
highlights constantly rising food prices in the US food industry after COVID-19.

3.1 Post-pandemic impact in India

Food options in India have changed significantly as a result of the outbreak. People
are choosing grains, proteins, legumes, vegetables, and fruits as part of a diet that
is more balanced and nutrient-dense. The goal of this change is to preserve general
health and strengthen the immune system. In response to consumer desire for health-
ier options, the food sector has released creative recipes. Nowadays, consumers are
increasingly aware of their eating patterns and look for foods that are both palatable
and beneficial to their health [24].

3.1.1 Dietary shifts in post-pandemic

Globally, the epidemic has changed how people eat and drink. Home cook-
ing saw a renaissance during lockdowns, and comfort foods like pasta bakes and
casseroles became popular. But as things get back to normal, people are choosing

Changes in snack preferences in UK (2020-2024)
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Figure 3.
The United Kingdom, snacking.
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US FOOD INDUSTRY ADAPTATIONS TO RISING
FOOD PRICES

= GENERAL VALUE CONSCIOUS SHOPPING
NCREASED CHICKEN CONSUMPTION
= LARGER PRODUCT SIZES
. = FUNCTIONAL FOODS

[l = PACKAGED DEALS

Figure 4.
Constantly rising food prices in the US food industry.

easier-to-prepare meals more and more, which is helping the convenience food
industry. Additionally, customers are placing a greater focus on nutrition and health,
looking for foods that promote physical, mental, and emotional well-being [25].
People are becoming more aware of what they eat, which has boosted the appeal of
mindful eating. This includes reducing unwanted impulses, encouraging portion con-
trol, and paying attention to what and how you consume. Organic food and healthier
meal options are more popular as a result of the pandemic’s heightened awareness of
the importance of a well-balanced, nutrient-dense diet [25].

3.1.2 Increased consumption of whole foods

During the pandemic, many Indian households reported a significant uptick in the
intake of fresh fruits, vegetables, whole grains, and legumes. A cross-sectional study
involving 450 participants revealed that 50% increased their consumption of green
leafy vegetables, and 61.3% consumed more fruits. Additionally, 44.9% of respon-
dents reported higher milk consumption, indicating a move toward nutrient-rich,
unprocessed foods [26]. Figure 5 represents an increase in consumption of nutrient-
rich foods during COVID-19.

3.1.3 Emphasis on home-cooked meals

The necessity of home confinement led to a surge in home cooking, allowing
individuals greater control over their dietary choices. An online survey of 1000 Indian
adults found that 89% of participants consumed more home-cooked meals during the
pandemic. This trend facilitated a reduction in the intake of processed and ready-to-
eat foods, which are often high in unhealthy additives [27].

3.1.4 Adoption of traditional and functional foods

There was a renewed interest in traditional Indian foods known for their health
benefits. Ingredients like turmeric, ginger, garlic, and various herbal teas gained
popularity for their perceived immune-boosting properties. Ayurvedic practices
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Increase in consumption of nutrient rich foods during
pandemic (India)
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Figure 5.
Consumption of nutrient-rich food.

recommended the inclusion of these items to enhance overall well-being during and
after COVID-19 recovery [28].

3.1.5 Regional variations and challenges

However, the shift toward whole foods was not uniform across all regions. A lon-
gitudinal survey in rural Bihar indicated a decline in diet diversity during lockdowns,
with reduced consumption of nutrient-rich foods such as fruits, pulses, and animal
products. This suggests that while urban areas may have experienced a positive shift,
rural regions faced challenges in accessing a variety of unprocessed foods [29].

3.1.6 Market response and consumer behavior

The increased demand for healthier food options prompted packaged food compa-
nies to expand their portfolios to include more natural and organic products. Analysts
observed that consumers became more vigilant about product labels, seeking items
with health benefits and minimal processing. This behavioral shift is anticipated to
have long-term implications for the food industry [30].
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The pandemic has acted as a catalyst for a significant shift toward whole, unpro-
cessed foods in India, driven by heightened health awareness and the necessity for
home-cooked meals. While this trend is evident in urban centers, disparities in rural
areas highlight the need for targeted interventions to ensure equitable access to nutri-
tious foods across the country.

4. The surge in demand for health supplements and in-home food
consumption in China post-pandemic

China has seen a significant increase in the demand for health supplements and
in-home food consumption in the wake of the COVID-19 outbreak. Customers’
increased health consciousness and Chinese people’s increasing focus on preventive
healthcare are the main causes of this change.

4.1 Rise in health supplement consumption

According to a June 2020 study, roughly 27% of Chinese participants said they
had increased their purchases of food items with health claims after the epidemic.
Notably, almost 30% more health and functional foods were consumed by those with
digestive problems [31].

China’s market for health supplements has expanded tremendously. Mineral
supplements, particularly calcium supplements, accounted for more than 40%
of all online sales in the maternal and baby health food category from 2020 to
2022 [32].

4.1.1 Surge in light meal consumption

According to data from Meituan Waimai, a significant Chinese food delivery
service, orders for light food rose 50% year over year in the second half of 2020, while
the number of establishments serving these meals increased by 27%. This increase is
indicative of a larger trend among young consumers who are looking for meals that
are higher in fiber and lower in calories, fat, and sugar [33].

4.1.2 Emergence of health-focused brands

Brands like Sharkfit, which specializes in foods like quick chicken breast that are
geared toward fitness, have grown in popularity as a result of consumer demand for
better food options. Sharkfit, which was founded in 2017, recorded sales of 210 mil-
lion yuan (about $32.5 million) in 2020 and is predicted to surpass 700 million yuan
in the years that follow [33, 34].

4.1.3 Expansion of the light food market

Despite a size of more than 100 billion yuan (approximately $14 billion) in 2022,
Chinass light food industry has risen rapidly and now accounts for roughly 10% of
total catering income during a five-year period. More than 2370 new light food-
related firms were registered in the first half of 2023 alone, up 8.8% from the same
time the previous year [33, 34].
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Figure 6.
Surge in demand for health supplements from (2020 to 2023).

4.1.4 Cultural shift toward healthier eating

A significant cultural shift in China, where traditional diets often emphasized high-
calorie and high-fat foods. The increasing popularity of light meals and low-calorie diets
among young Chinese consumers underscores a growing awareness of health and well-
ness, influencing both individual choices and the broader food industry [35].

4.1.5 Surge in healthcare spending

China’s public health fiscal expenditure increased in 2020. Despite a decline in
total fiscal revenue, public health spending increased by 15.2% over the previous
year, reaching 1.9 trillion yuan (approx. $293 billion). This increase demonstrates
the government’s determination to improve healthcare infrastructure and services
in response to the pandemic [36]. Figure 6 exposes the surge in demand for health
supplements from 2020 to 2023. Dietary habits in India experienced a significant shift
toward nutrient-dense foods.

5. Conclusion

The COVID-19 pandemic has triggered a profound and enduring transformation
in global food consumption patterns, catalyzing a shift toward health-conscious,
sustainable, and preventive dietary behaviors. The crisis underscored the vital role
of nutrition in immunity and overall well-being, compelling consumers to prioritize
nutrient-dense foods, immune-boosting ingredients, and functional products such
as superfoods, probiotics, and adaptogens. This newfound awareness was further
reinforced by the rise of home cooking, technology-driven personalized nutrition,
and a significant cultural revaluation of food choices.
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Evidence from the literature reveals that these changes were not merely reac-
tive but indicative of a larger movement toward long-term lifestyle modifications.
The increasing popularity of plant-based diets, organic and locally sourced foods,
and digital health tools signifies a shift in consumer values favoring sustainability,
transparency, and personal health. However, the transition has not been uniformed.
While urban populations across countries like India, the United Kingdom, and China
experienced increased access to whole foods and health supplements, rural and
economically disadvantaged groups faced constraints, highlighting persistent inequi-
ties in nutrition access.

Globally, the food industry has responded by innovating product offerings,
expanding fortified and clean-label products, and adjusting marketing to align with
health-driven consumer demands. Regional trends such as the decline of traditional
snacks in the United Kingdom, increased consumption of light meals in China, and
the resurgence of traditional foods in India demonstrate how cultural context shapes
dietary adaptation.

Thus, the pandemic has not only redefined food consumption but has also embed-
ded health-conscious eating into mainstream consumer behavior. While this shift
offers significant public health benefits, it also necessitates continued efforts to ensure
equitable access, nutritional education, and food security across diverse populations.
Policymakers, health advocates, and food industries must collaborate to sustain
and scale these positive dietary trends, making healthful eating both accessible and
inclusive in the post-pandemic world.
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Chapter 5

Regional Responses to COVID-19
in Italy: A Comparative Analysis
of Public Health Interventions and
Their Impact

Bilal Kargi, Bekir Cihan Ugkag and Mario Coccia

Abstract

The ongoing COVID-19 pandemic, with its rapidly evolving variants, poses a
significant threat to global health and economies. In the absence of universally effec-
tive vaccines and treatments, public policy responses become crucial in mitigating
the pandemic’s impact. This study explores the diverse strategies adopted by Italian
regions during the initial outbreak (January-July 2020). These regions, the first in
Italy to experience a surge in COVID-19 cases and fatalities, provide valuable insights
into effective public health interventions. Notably, Veneto, a region in northeastern
Italy, implemented a successful strategy focused on widespread testing and robust
contact tracing (epidemiological investigation units). This approach demonstrably
reduced overall deaths and the overall burden of the pandemic on the healthcare sys-
tem. Conversely, regions lacking a clear and targeted policy framework faced a more
significant negative impact on public health. These contrasting experiences offer
valuable lessons for designing effective, generalizable public policies that can prepare
regional and national healthcare systems for future outbreaks and pandemics.

Keywords: COVID-19, crisis management, health policy, regional systems,
policy responses, pandemic crisis, contact tracing system

1. Introduction

The global health crisis sparked by the emergence of SARS-CoV-2 in late 2019 has
resulted in a widespread pandemic, COVID-19, characterized by significant morbid-
ity and mortality worldwide [1]. While most individuals experience mild symptoms, a
substantial portion of the global population has suffered severe respiratory illness and
death due to COVID-19 [2].

The complex dynamics of COVID-19 transmission are influenced by a mul-
titude of factors, including population density, air quality, commercial activity,
environmental sustainability, socioeconomic determinants, climatic conditions, the
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emergence of novel SARS-CoV-2 variants, healthcare expenditures, and the imple-
mentation of non-pharmaceutical interventions (NPIs) [3-10]. Beyond the public
health challenge, the COVID-19 pandemic has triggered a cascading socioeconomic
crisis with bleak global economic forecasts [11].

In the absence of effective pharmaceutical interventions and treatments, robust
national and regional public policies play a crucial role in mitigating the impact of
the COVID-19 pandemic. As outlined by Nicoll and Coulombier [12], strategies for
managing pandemics can be broadly classified into containment and mitigation
measures. Containment strategies aim to halt transmission by identifying imported
cases and first-generation transmissions, followed by swift action to prevent sus-
tained transmission chains. This necessitates vigorous contact tracing, treatment
protocols, quarantine measures, and, in extreme cases, population lockdowns
[13, 14]. Mitigation strategies, on the other hand, focus on reducing the overall impact
of a pandemic by lessening the number of infected individuals, diminishing transmis-
sion rates, ensuring healthcare access, maximizing care for infected persons, and
protecting vulnerable populations. Examples of mitigation measures include social
distancing protocols, school closures, workplace distancing practices, and avoiding
crowded spaces (World Health Organization [WHO]). The WHO strongly advocates
for mitigation policies when containment becomes untenable due to widespread
transmission. In response to the COVID-19 crisis, many countries initially adopted
containment measures (quarantine and lockdowns) followed by the implementation
of mitigation strategies such as social distancing, reduced isolation periods, disinfec-
tion protocols, mask mandates, and travel restrictions [15-17].

This study seeks to achieve two objectives. First, it aims to analyze the disparities
in the strategies employed by Italian regions to control the COVID-19 pandemic.
Second, it aims to identify the most effective regional strategies for managing the
spread of COVID-19 in the absence of readily available pharmaceutical interventions
and treatments. By examining the strengths and weaknesses of the various regional
responses, this study can provide valuable insights to guide policymakers in formulat-
ing more effective regional and/or national public health policies to combat future
epidemics akin to COVID-19.

2. Methodology

This research focuses on a comparative case study of Italian public policy
responses to the COVID-19 pandemic in two northern Italian regions: Veneto and
Piedmont. Employing a combination of qualitative and quantitative methods, the
study analyzes national and regional public policies enacted during the crisis, draw-
ing information from official decrees and orders. A narrative approach informed by
Sebeok’s [18] work is utilized to examine these policies, incorporating temporal and
opportunity perspectives.

The temporal perspective (Chronos) focuses on the chronological evolution
of anti-pandemic strategies, providing a granular understanding of how policy
responses shifted and adapted over time. The opportunity perspective (Kairos) delves
into the specific contextual factors that influenced the emergence and implementa-
tion of particular policies, examining the unique circumstances that created the
“opportune moment” for specific policy interventions. By employing both perspec-
tives within the narrative framework, the study aims to provide a comprehensive and
critical explanation of the relationships underlying the public policies adopted by the
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Italian government and the Veneto and Piedmont regional authorities in their efforts
to combat the COVID-19 pandemic.

Furthermore, the study specifically focuses on a comparative analysis of the
anti-COVID-19 public policies implemented in the Veneto and Piedmont regions. This
selection is particularly apt as these regions share comparable demographic and socio-
economic characteristics (as detailed in Table 1). This comparative approach allows
for a more nuanced understanding of how regional variations in policy responses can
potentially influence the effectiveness of pandemic control measures.

The study additionally incorporates quantitative techniques to assess the impact
of public policy responses on the COVID-19 pandemic in Veneto and Piedmont. This
analysis focuses on the dynamics of confirmed cases and deaths related to COVID-19
within these two regions, aiming to determine the ultimate societal impact of the
implemented public policies [22-25].

Data on confirmed cases and fatalities associated with COVID-19 in Veneto and
Piedmont are obtained from the Italian Ministry of Health [26] for the period of
February-July 2020. This timeframe encompasses the initial outbreak and subsequent
phases of the pandemic in Italy. The data will be presented in two ways:

* Total and per capita figures: The total number of confirmed cases and deaths
will be reported for both regions, along with figures normalized per million
people as of June 2020, which represents the tail end of the major outbreak
period in Italy.

* Daily trends and peak analysis: The daily variations in confirmed cases and
deaths for Veneto and Piedmont will be calculated using a difference equa-
tion (deaths/confirmed cases at time t — deaths/confirmed cases at time
t-1). These trends will then be visualized as a function of time. Additionally,
an ordinary least squares (OLS) regression with a quadratic model will be
employed to estimate the underlying relationships between these variables in
each region.

Furthermore, an optimization approach will be used to analyze the estimated rela-
tionships for Veneto and Piedmont. This will enable the calculation of the maximum
number of deaths per million people during the peak of the COVID-19 pandemic
crisis in both regions. This comprehensive quantitative analysis will shed light on the

Region Italy Population, Population Gross Human Regional health
2019% density, domestic Development expenditure,
inhabitants/ product Index, 2017° 2018 (millions
km? per capita of Euro)®
2019* (Euro),
2017
Veneto Northeast 4,909,013 ~268 €33,100 0.890 8441,7
Piedmont Northwest 4,356,406 ~172 €30,300 0.887 9400,3
“Ref. [19].
bRef. [20].
‘Ref. [21].
Table1.

Socioeconomic characteristics and demographic of Veneto and Piedmont in Italy.
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ultimate public health impact of the COVID-19 pandemic in Veneto and Piedmont.
By comparatively evaluating the regional public policy responses through the lens of
these metrics, the study seeks to identify effective public interventions that can be
adopted to manage future outbreaks of COVID-19 or similar viral agents.

3. Empirical results

The World Health Organization (WHO) declared COVID-19 a pandemic on
January 30, 2020. Italy responded swiftly with restrictive health measures for air and
ship traffic on February 1. The first confirmed case in Italy was identified on February
20, 2020, in Lodi, Lombardy. The number of confirmed cases escalated rapidly, with
36 infections reported the following day, and the spread of COVID-19 accelerated in
specific cities across northern Italy.

Italy initially adopted a localized containment strategy targeting specific cities
within the country. On February 23, 2020, the Italian government established “Red
Zones” in areas experiencing coronavirus outbreaks. These zones encompassed
lockdown measures for all commercial activities, restrictions on movement and
personal freedoms, mandatory quarantine for confirmed cases, and appropriate home
isolation for close contacts [27]. Initially, these containment measures were applied
solely in two municipalities: Vo Euganeo in Veneto and Codogno in Lombardy. The
Italian government subsequently expanded these measures to 11 municipalities and
implemented broader mitigation measures across six regions in northern Italy: Emilia-
Romagna, Friuli-Venezia Giulia, Lombardy, Veneto, Piedmont, and Liguria. On
March 10, 2020, the Prime Minister issued a decree extending containment measures
nationwide, including a nationwide quarantine and a lockdown of all nonessential
activities. This period, designated as Phase 1 of containment, aimed to mitigate the
peak of the COVID-19 pandemic in Italy [28].

The primary objective of the Italian government was to flatten the epidemic
curve, thereby allowing healthcare systems more time to scale up and manage the
crisis effectively. This approach ultimately aimed to reduce the overall burden of the
COVID-19 epidemic [29-31].

Similar to measures implemented during the COVID-19 outbreak in Wuhan,
China, Italy’s containment strategy included non-pharmaceutical interventions
such as physical distancing, school closures, cancelations of sporting and cul-
tural events, workplace distancing, and mask-wearing [31]. Containment and
mitigation actions often overlap and are frequently implemented concurrently, as
observed in Hubei (China) and more recently in European countries like France,
Italy, and Spain [32]. While the national containment strategy was adopted by
all 20 Italian regions, the implementation varied across regional health systems,
leading to heterogeneous impacts on public health and society. Notably, Veneto
implemented a unique containment strategy alongside national measures, charac-
terized by proactive testing and extensive contact tracing of infected individuals.
Investigating the Veneto strategy and its effectiveness in controlling and reducing
SARS-CoV-2 infections could offer valuable insights into identifying the most
effective public policies for managing the COVID-19 pandemic in the short and
long term.

This section delves into a comparative analysis of regional policy responses
implemented to constrain the COVID-19 pandemic crisis in Veneto and Piedmont,
two northern Italian regions with comparable socioeconomic characteristics.
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The Italian government designed national public health policies aimed at curtail-
ing the spread of COVID-19 by delaying and flattening the epidemic curve. However,
the implementation of these national guidelines varied across Italian regions. While
many regions strictly adhered to the national containment measures, others lever-
aged their administrative autonomy to implement additional, potentially more robust
interventions.

The case of Veneto exemplifies a proactive regional approach. On February 21,
2020, following a localized COVID-19 outbreak in the town of V6 Euganeo, the
region implemented stringent containment measures, including a 14-day lockdown,
quarantine protocols, and restrictions on population movement [33]. Notably,
Veneto went beyond national guidelines by implementing widespread testing of the
town’s entire population using nasopharyngeal swabs. This initiative, spearheaded
by the University of Padova, yielded crucial insights into the transmission dynam-
ics of SARS-CoV-2, particularly the role of asymptomatic carriers in spreading the
virus. This “learning process” informed the development of a more comprehensive
containment strategy for Veneto. Notably, on February 29, 2020, testing revealed a
3% positivity rate within the Vo Euganeo population, with a significant number of
asymptomatic individuals. These positive cases were subsequently placed in home
isolation. By March 23, 2020, the proactive testing and isolation measures successfully
halted the spread of COVID-19 in Vo Euganeo, with no new cases identified. This ini-
tial “medical trial” provided compelling evidence for the effectiveness of widespread
testing, coupled with isolation, as a critical strategy for controlling the COVID-19
pandemic. Based on this success, the University of Padova advocated for the region-
wide adoption of this proactive testing strategy, which was subsequently formalized
through Regional Decree No.344 on February 17, 2020—predating the implementa-
tion of national containment measures on March 10, 2020 [34].

In contrast, Piedmonts initial response appeared more reactive. While the
region’s first confirmed case was identified on February 22, 2020, the initial response
focused on adhering to national guidelines issued by the Italian Ministry of Health.
These guidelines mandated the suspension of public and private gatherings, closure
of educational institutions and cultural venues, and mandatory self-isolation with
surveillance for individuals from high-risk areas bordering Lombardy (the region
with the most severe outbreak in Italy) [35]. Notably, unlike Veneto, Piedmont did not
implement widespread testing in the early stages. As the number of confirmed cases
grew, five out of eight provinces in Piedmont were eventually declared red zones with
full lockdowns on March 8, 2020.

This comparative analysis highlights the potential benefits of proactive regional
policy responses in managing the COVID-19 pandemic. Veneto’s early adoption of
widespread testing, coupled with targeted isolation measures, stands in stark contrast
to Piedmont’ initial reactive approach. While both regions ultimately implemented
lockdown measures, Veneto’s proactive strategy appears to have yielded a more
successful outcome in controlling the initial outbreak within Vo Euganeo. Further
research is necessary to determine the long-term effectiveness of these contrasting
regional approaches on the overall course of the pandemic in each region.

The Veneto region’s strategy to combat COVID-19 possessed a distinct structure
with a two-pronged approach: a general goal and specific sub-objectives [35]. The
overarching objective was to effectively halt the transmission chain of the virus
responsible for COVID-19 within the general population. This ambitious goal was
to be achieved through the meticulous identification of both paucisymptomatic
and asymptomatic individuals who harbored the virus. Additionally, the strategy
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emphasized the importance of expanding home isolation measures surrounding
confirmed cases to further limit viral spread.

The specific sub-objectives outlined a comprehensive plan of action. Firstly, it
prioritized the identification of all potential cases, encompassing individuals with
suspected, probable, and confirmed COVID-19 diagnoses. Secondly, it mandated
quarantine and home isolation protocols for all individuals who had come into contact
with infected persons. This decisive measure aimed to break the chain of transmis-
sion by isolating potential carriers before they could unknowingly infect others.
Thirdly, the strategy advocated for the restructuring of the Regional Prevention
Departments to bolster their capacity to effectively manage the COVID-19 crisis.
Fourthly, it emphasized the crucial role of public health by mandating the screening
of all employees within the Regional Health System and related entities. This proac-
tive approach aimed to safeguard both healthcare workers and patients by minimizing
the risk of nosocomial transmission (hospital-acquired infections). Finally, a critical
sub-objective focused on identifying all positive COVID-19 cases among employees
deemed essential service providers. This ensured the continued operation of vital
services while mitigating the risk of viral spread within these crucial sectors.

The implementation of this multifaceted strategy, which distinguished itself from
those employed by other Italian regions, relied on the collaborative efforts of several
entities. The Veneto Prevention Departments spearheaded the initiative, working in
close partnership with the esteemed University Hospital of Padova and the Italian
Red Cross Committee. This collaboration ensured the efficient allocation of resources
and expertise throughout the implementation process. Furthermore, the overall
strategy was meticulously coordinated by the Prevention, Food Safety, and Veterinary
Directorate of the Veneto region, guaranteeing a unified and effective approach across
the entire region.

Here are the key elements that underpinned the successful execution of Veneto’s
anti-COVID-19 strategy:

Target population: The strategy adopted a two-tiered approach in defining the
target population for testing. It encompassed the following:

Individuals potentially linked to a cluster or exposed to infected people. This
category included family members, work colleagues, and those with social or occa-
sional contacts (such as acquaintances or fellow attendees at gatherings) of confirmed
or suspected cases. The investigative window focused on the critical 48-hour period
preceding the initial symptoms of a confirmed case, extending up to their diagnosis
and subsequent home isolation.

Healthcare workers and employees are deemed essential for maintaining societal
functioning. This group included personnel working in shopping malls, fire depart-
ments, and law enforcement agencies.

Swab testing: the process for requesting swabs was streamlined and accessible.
General physicians and pediatricians within Territorial Services played a pivotal role
by initiating swab requests and transmitting relevant information to the Territorial
Operational Unit (COT) of the local Health Unit. Additionally, other medical special-
ists were obligated to report potential cases to the Public Health Hygiene Service
(SISP) or COT, depending on the established local protocols. Upon receiving requests,
the COT and SISP would then communicate the list of individuals requiring testing to
the designated laboratory.

Guidelines for subjects: The strategy established clear guidelines for individuals
based on their symptoms. Symptomatic individuals were mandated to self-isolate at
home until a swab test was conducted and the results were received. Home isolation
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was also compulsory for people who had verifiable links to confirmed or suspected
COVID-19 cases. Notably, the strategy advocated for testing asymptomatic individu-
als in specialized healthcare facilities.

Epidemiological investigation: A cornerstone of the strategy was the implementation
of an in-depth epidemiological investigation. This investigation employed a concentric
circle approach, commencing with the infected individual and progressively expand-
ing outwards. The initial circle focused on high-risk contacts within the household and
workplace. Subsequent circles encompassed social and occasional contacts, categorized
as low-risk. In the presence of a confirmed case, all identified contacts were subject to
mandatory home isolation. Confirmed cases were further monitored through a system
of “active surveillance” during their isolation period. This involved daily follow-up via
telephone calls or telemedicine services. This emphasis on rapid contact tracing aligns
with established public health best practices, as advocated by Wells et al. [27], who
highlight its importance in limiting human-to-human transmission outside of outbreak
epicenters, alongside appropriate isolation of confirmed cases.

Testing infrastructure: The Veneto region possessed a significant advantage in its
testing capabilities. It established a robust network of 13 laboratories dedicated to
processing SARS-CoV-2 tests. The medical technology employed by these laboratories
boasted high performance in terms of both the volume and speed of testing. This
efficiency was attributed to ample stock of reagents and equipment for laboratory
analysis. Notably, the Veneto laboratories adopted an “open technology” approach,
which allowed them to utilize reagents from various brands, thereby enhancing
flexibility and mitigating potential supply chain disruptions [36]. This adaptability
proved crucial in ensuring uninterrupted testing throughout the crisis. Swab tests
were conveniently offered in multiple locations—hospitals, patients’ homes, and even
drive-through facilities.

In essence, the Veneto region implemented a proactive and comprehensive strat-
egy that prioritized widespread swab testing for both symptomatic and asymptomatic
individuals. This approach was coupled with in-depth epidemiological investigations
to identify all potential contacts. Confirmed cases and suspected individuals were
subsequently subjected to mandatory home isolation protocols. This multifaceted
approach stands in stark contrast to the strategy employed by the Piedmont region.

Piedmont opted for a more reactive approach, adhering strictly to the national
guidelines set forth by the Italian government. Their strategy primarily focused
on confirmatory swabs for individuals who exhibited symptoms or were already
suspected of having COVID-19. Unlike Veneto, Piedmont did not prioritize testing
asymptomatic individuals to identify hidden chains of transmission within the com-
munity. This approach aligns with the concerns raised by Kucharski et al. [37] regard-
ing the limitations of solely isolating confirmed cases and tracing contacts. They
argue that the infectious period for COVID-19 can begin before the onset of symp-
toms [30]. Similarly, Hellewell et al. [38] emphasize the detrimental impact of delays
between symptom onset and isolation, highlighting how such delays can significantly
increase transmission before symptoms even appear.

Furthermore, while Piedmont eventually expanded its testing capabilities by
opening new laboratories, this initiative came at a significant lag compared to Veneto.
At the outset of the pandemic, Piedmont only possessed two active testing laborato-
ries with a limited capacity of approximately 400 swabs per day. In stark contrast,
Veneto had a well-established network of 13 operational laboratories from as early as
February 17, 2020. This disparity in testing infrastructure undoubtedly played a role
in the differing outcomes between the two regions.
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It is important to note that despite eventually increasing its testing capacity,
Piedmont did not implement a proactive case-finding strategy through widespread
swab testing. Additionally, they did not conduct the in-depth epidemiological
inquiries employed by Veneto to identify both symptomatic and asymptomatic cases
among individuals with social and occasional contact with infected persons. This lack
of a comprehensive approach likely hindered Piedmont’s ability to effectively control
the spread of COVID-19 within its region.

In conclusion, the Veneto region’s anti-COVID-19 strategy stands out as a notewor-
thy example due to its proactive approach, robust testing infrastructure, and meticu-
lous contact tracing efforts. This multifaceted approach stands in contrast to the more
reactive strategy adopted by Piedmont. The contrasting outcomes between the two
regions highlight the potential benefits of implementing a proactive and comprehen-
sive strategy in mitigating the spread of COVID-19.

Both Veneto and Piedmont undertook significant efforts to adapt their healthcare
systems to handle the surge in COVID-19 cases. A crucial element of this adaptation
involved the establishment of specialized hospitals dedicated solely to the treatment
of patients infected with the virus. This strategic move aimed to isolate and concen-
trate expertise in managing this novel disease. Additionally, both regions recognized
the critical need to expand their intensive care unit (ICU) capacity. Here, Veneto dis-
played a remarkable proactive approach, increasing its ICU bed capacity from 494 to
825 by April 29, 2020. This represents a surge of nearly 67%, showcasing the region’s
commitment to preparedness. While Piedmont also augmented its ICU bed capacity,
reaching 827 beds by the same date, the initial starting point of 327 beds suggests a
potentially reactive approach compared to Veneto.

The stark disparity in testing capabilities between the two regions further
highlights the contrasting strategies employed. Throughout the pandemic, Veneto
maintained a robust network of 13 operational laboratories dedicated to processing
SARS-CoV-2 tests. This extensive infrastructure allowed for a high volume of testing
and facilitated rapid turnaround times for results. In stark contrast, Piedmont’ test-
ing capacity was severely limited at the outset of the crisis, with only two functioning
laboratories. While they eventually expanded their network to encompass a total of
20 laboratories, this growth occurred during the “maturity phase” of the COVID-19
lifecycle, potentially signifying a missed opportunity for earlier intervention. This
delay in scaling up testing infrastructure could have hampered Piedmont’s ability to
identify and isolate cases effectively during the critical initial stages of the outbreak.

The contrasting approaches adopted by Veneto and Piedmont offer valuable policy
insights, as summarized in Table 2. While both regions adhered to the core contain-
ment measures outlined in the national guidelines set forth by the Italian government,
Veneto demonstrably went beyond these baseline measures. They implemented a
proactive and multifaceted strategy that combined containment measures with a
robust testing regime and in-depth epidemiological investigations. This synergistic
approach aimed to disrupt transmission chains as effectively as possible and minimize
the occurrence of localized COVID-19 outbreaks. In essence, Veneto leveraged the
learnings gleaned from their successful management of the initial outbreak in the
town of Vo Euganeo to implement a comprehensive strategy focused on proactive
testing and meticulous contact tracing. This approach stands in clear contrast to the
more reactive strategy seemingly employed by Piedmont.

The important impact of public policy on pandemic containment is highlighted by
a comparative study of COVID-19 dynamics in Veneto and Piedmont. This investiga-
tion delves into the case counts, fatalities, and testing trends across these two Italian
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Dimensions Veneto Piedmont

General strategy Containment oriented-veinforced Containment oriented

Goal To stop the transmission chain To reduce the impact of pandemic
Find asymptomatic individuals Confirm symptomatic individuals
Confirm symptomatic individuals Certify healed individuals
Certify healed individuals

Implementation Proactive testing of SARS-CoV-2 Confirmative testing of SARS-CoV-2

Starting point of Initial localized outbreak in town No initial localized outbreak, but

pandemics isolated cases

Population target

Symptomatic and asymptomatic

symptomatic

Epidemiologic inquiry Yes, in-depth investigation to track all Basic, concerning only family and
relationships of people infected, family, colleagues
colleagues, social, and occasional
Type of testing Nasopharyngeal and Nasopharyngeal and Oropharyngeal
oropharyngeal swabs swabs + tentative serology test for
COVID-19
Location for testing Hospital Hospital
Home (from March 17) Home (from April 8)
Car (from March 23) Car (from April 2)
People who authorize General physician and pediatricians (from General physician (from May 11th)
testing March 17th) Hospital medical staff
Hospital medical staff
Structure for Territorial operational unit Public health hygiene service
authorizing the test
Rules for people Quarantine Quarantine
infected Home isolation also for suspected people Home isolation
Hospitalization with symptoms Hospitalization with symptoms
Number of initial 494 (March 14, 2020) 327 (March 14, 2020)
ICUs*
Number of final ICUs* 825 (April 29, 2020) 827 (April 29, 2020)
Number of initial labs 13 (March 17, 2020) 2 (February 22nd, 2020)
for testing
Number of final labs 13 (June 2020) 20 (June 2020)
for testing

Actors involved

Crisis unit - Public health hygiene service
— Universities

Crisis unit — Hospitals

ICU = intensive care unit.

Table 2.

Comparative reactions to policies in the Piedmont and Veneto regions.

regions, encompassing the initial containment phase (approximately February-May
2020) and the subsequent mitigation phase that commenced in June 2020. By dissect-
ing these trends, we can glean valuable insights into the effectiveness of the contrast-
ing policy approaches adopted by each region.
Building upon the initial observation, Figure 1 reveals a fascinating trend. While
Veneto initially experienced a higher number of daily confirmed cases compared
to Piedmont, the implementation of their proactive testing and tracing strategy
demonstrably yielded positive results. Following the initiation of this strategy, Veneto
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Figure 1.
Trends of daily confirmed cases of COVID-19 in Veneto e Piedmont.

consistently reported a lower number of daily confirmed cases than Piedmont.
Furthermore, Veneto’s case data exhibited reduced daily variations, suggesting a
potentially greater degree of control over the spread of the virus. Figure 2 further
strengthens the argument for the effectiveness of Veneto’s public health policies.

This figure highlights a consistently higher number of swabs conducted in Veneto
compared to Piedmont throughout the pandemic. This disparity underscores Veneto’s
commitment to widespread testing, a cornerstone of itsproactive approach.

Perhaps the most compelling evidence lies in the realm of fatalities. Although both
regions exhibited similar trends in deaths per million people at the outset of the out-
break (as depicted in Figure 2), a clear divergence emerges from mid-March onward.
Veneto consistently recorded a lower number of total deaths compared to Piedmont.
This suggests that Veneto’s public policy interventions demonstrably mitigated the
severity of the COVID-19 epidemic and ultimately resulted in a lower overall death
toll. Taken together, the trends observed in confirmed cases, testing rates, and fatali-
ties offer compelling evidence that the public policies implemented by Veneto were
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demonstrably more effective in managing the COVID-19 pandemic. These policies,
particularly the emphasis on proactive testing and tracing, appear to have successfully
reduced the ultimate size of the COVID-19 epidemic on public health in the Veneto
region (Figure 3).

To further substantiate these findings, the study employed quadratic models to esti-
mate the temporal relationship between deaths per million people and time (as alluded
to in Table 3). These models exhibited a high degree of goodness-of-fit, as evidenced by
a strong coefficient of determination (R-squared). This implies that the independent
variable of time can account for a considerable amount, almost 60% in this instance,
of the variation in COVID-19 deaths that have been recorded. The researchers then
applied optimization techniques to the derived equations. This analysis revealed a crucial
finding: the peak number of deaths in both the Piedmont and Veneto regions occurred at
approximately 56 days following February 24, 2020. This temporal coincidence, despite
the contrasting policy approaches, warrants further investigation.

The most striking disparity between the two regions lies in the peak death
tolls. The estimated relationships, as analyzed previously, reveal a critical difference.
Veneto’s peak deaths per million people were nearly halved compared to Piedmont.
This translates to a remarkable reduction of approximately 50% in total deaths
within Veneto. This divergence can likely be attributed to the implementation of their
containment approach, which emphasized widespread testing for both symptomatic
and asymptomatic individuals, coupled with in-depth epidemiological investigations.
This multifaceted strategy employed by Veneto appears to have demonstrably miti-
gated the overall COVID-19 mortality rate within the region (Table 4).
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Death patterns and their projected velationship over time in the areas of Veneto and Piedmont.

Estimated relationships (quadratic model) R?
Deaths per million people (Piedmont) = —0.0056 #* + 0.6248 t — 3.4004 0.5951
Deaths per million people (Veneto) = —0.0023 £* + 0.2599 ¢ — 1.2224 0.6061

Note: The explanatory variable is time = t.

Table 3.
Piedmont and Vento’s estimated overall death toll relationship (quadratic model).
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Veneto Piedmont
Max number of total deaths per million people 6.12 14.02
A% of Piedmont vs. Veneto — +129.09%

Table 4.
Maximum number of deaths overall per million population in the anticipated Veneto-Piedmont relationship.

Indicators of the pandemic Veneto Piedmont

Confirmed cases on July 7, 2020 19,327 31,429

Swabs on July 7, 2020, number 1,013,235 431,761

Total deaths on July 7, 2020 2014 4104

(Infected/swabs)% on July 7, 2020 191 728
Table 5.

Final size of COVID-19 pandemic crisis on public health in Veneto and Piedmont Region.

The efficacy of Veneto’s regional policy solutions to the COVID-19 pandemic crisis
is validated by Table 5. This public policy may offer a practical approach to managing
COVID-19-like outbreaks in the future.

4, Discussions and conclusions

This study underscores the critical role of regional policy responses in effec-
tively managing the multifaceted challenges posed by the COVID-19 pandemic.
While national strategies provide a crucial foundation, the tailored actions imple-
mented at the regional level significantly influence the course of the outbreak and
its impact on public health and socioeconomic systems [1, 23-25]. Italy serves as
a compelling case study in this regard. Despite adopting a national containment
policy, individual regions within the country exhibited considerable variation in
how they implemented and augmented these measures. This interplay between
national guidelines and regional responses, coupled with the unique characteris-
tics of each region’s healthcare system, resulted in a diverse array of public inter-
ventions [39].

This study highlights a particularly significant distinction between the approaches
adopted by Veneto and Piedmont, focusing specifically on testing strategies and
epidemiological investigations (as illustrated in Figure 4). Veneto implemented a
proactive testing strategy designed to identify not only confirmed cases but also
individuals exhibiting suspicious or probable symptoms. Furthermore, the regional
Public Health Hygiene Service played a pivotal role by employing specialized units
within the Department of Prevention to conduct in-depth epidemiological investiga-
tions. This proactive approach ensured that even paucisymptomatic or temporarily
asymptomatic individuals who could potentially be linked to a cluster were offered
swab tests. This comprehensive strategy demonstrably reduced the time between
symptom onset and isolation, thereby minimizing pre-symptomatic transmission and
ultimately mitigating the negative impact on public health, as evidenced by a lower
number of deaths [37, 38].
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Figure 4.
Different approaches to the COVID-19 pandemic issue in terms of policy.

Piedmont, by contrast, did not, as Veneto did, adopted a supplemental approach
based on extensive proactive testing and methodical epidemiological inquiries of all
contacts of confirmed cases. Rather, they mostly followed the broad directives that
came from the federal government. Notably, Piedmont limited their epidemiologi-
cal investigations to identifying potential links within the family and workplace of
confirmed cases. This more reactive approach resulted in a longer delay between
symptom onset and isolation, consequently amplifying the transmission of COVID-
19 and ultimately leading to a higher death toll [38].

The unprecedented complexity of the COVID-19 pandemic underscores the
need for multifaceted policy responses tailored to address the specific challenges
faced by cities, regions, and nations [40]. According to this study, containment
measures should be the primary emphasis of effective public policy responses;
however, these measures should be supplemented by a proactive, all-encom-
passing testing plan that covers a sizable population. Moreover, comprehensive
epidemiological studies of every contact of verified cases are necessary to success-
fully manage the virus’s transmission. Making decisions quickly is also essential
to reducing the pandemic’s short-, medium-, and long-term socioeconomic
impacts [41-44].

Essentially, a comprehensive strategy that goes beyond simple lockdown, quar-
antine, and social distancing measures (containment and mitigation measures) is
needed for a strong public policy response to COVID-19. It needs to be supplemented
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with a proactive testing plan for a substantial percentage of the population, as well as
thorough and exhaustive contact tracing operations.

This study offers valuable insights into the critical factors that contribute to
effective public policy responses during a pandemic crisis, using the Veneto region’s
response to COVID-19 as a compelling case study. Effective strategies, as evidenced
by Veneto’s success, necessitate a multifaceted approach that transcends the mere
implementation of containment and mitigation measures [42-44].

Key elements of effective public policy responses:

Multilevel collaboration: Using the knowledge of several operational levels is
essential to success. This comprises emergency managers, biologists, epidemiologists,
medical staff, and other experts who are immediately dealing with the pandemic’s
immediate concerns [45]. Political leadership plays a crucial role in this framework by
assuming responsibility, making strategic decisions, allocating resources, and foster-
ing coordination and collaboration across diverse entities (such as different depart-
ments and units within the government).

Network of innovators: A network of individuals with a broad range of expertise
across various fields serves as a vital resource for informing policy decisions and their
subsequent implementation [46]. The pivotal role played by the University of Padova
and its leading professors in the Veneto case exemplifies this concept.

Scientific expertise: The need for scientific and technical expertise to inform
policy decisions is growing in the face of crisis and increased uncertainty. This
guarantees that the general interest, rather than particular special interests, will
ultimately be served by policy decisions that are based on solid scientific evidence
[47]. Numerous COVID-19 reaction decisions in the Veneto case and throughout
Italy were influenced by academics and researchers from public research institutions.
This cooperation helps to rationalize and legitimize government efforts to handle the
intricate problems that the pandemic has brought forth. In these kinds of uncertain
situations, academics are essential in providing justification for government involve-
ment and in bolstering public policy responses [48].

Learning from experience: Developing effective policy solutions to complicated
problems like pandemics requires the capacity to learn and adapt. Veneto’ ability to
control the first outbreak in the town of Vo Euganeo clearly influenced the way they
developed creative and effective policy solutions [49].

Efficient execution: The triumphant execution of public policies is not an inher-
ently self-governing procedure. The practical impact of a policy is greatly shaped by
every aspect of its execution, from how administrators understand directions to how
frontline staff operationalize them [48]. Collaboration between various organiza-
tional cultures and structures, such as those in academic and administrative organiza-
tions, is necessary for effective policy responses [50].

Veneto’s success and the need for further research.

The study highlights the potential benefits of a proactive approach based on exten-
sive testing and comprehensive epidemiological studies, along with containment
and mitigation measures at the regional level. According to Veneto, this strategy may
lower overall death rates and lessen the long-term effects of COVID-19 and related
diseases on public health. Real-time execution of these investigations, however, comes
with a number of difficulties. Data sources could only include a portion of the chang-
ing policy landscape or be insufficient. Furthermore, the idea of “bounded rational-
ity” among decision-makers frequently informs public measures meant to mitigate
the socioeconomic and health repercussions of the pandemic crisis. This concept
posits that decision-makers often adopt a “satisficing” approach, aiming to achieve
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an acceptable outcome within a context of uncertainty and limited time for delibera-
tion [51-53]. Given the intricate challenges posed by the COVID-19 pandemic and its
transmission dynamics, the conclusions drawn from this study must be considered
tentative. There is a clear need for further research to illuminate the multifaceted
relationships between novel viral agent pandemics, public policy interventions, and
their impact on human health and society [54].
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Chapter 6

Rethinking Public Health Policies:
The Community-Led Responses

during and after COVID-19 in
Sub-Saharan Africa

Margaret Kaseje

Abstract

The post-COVID-19 society has brought changes across the globe, particularly
in healthcare for communities in sub-Saharan Africa. Aslocal communities adapt to
these changes, the role of Community Health Workers (CHWs) has become increas-
ingly important under health frameworks like One Health and Universal Health
Coverage (UHC). Despite limited healthcare services, CHWs mobilized efforts to
combat COVID-19, with emphasis on public education and skills acquisition dur-
ing the pandemic. Community resilience has been bolstered through mental health
initiatives and disaster preparedness training, underlining the importance of health
education. Moreover, the perception of CHWs has evolved, as their contributions
have led to calls for their formal inclusion in the health sector. Continuing challenges
include the adaptability of communities in accessing healthcare amidst resource
limitations, compounded by decreasing health funding to Africa. This exploration
examines the interplay between local-level actions and broader societal changes in the
wake of COVID-19.

Keywords: post-COVID-19 society, community health workers, one health, universal
health coverage, health systems, community resilience, mental health, disaster
preparedness, health education

1. Introduction

Global health systems have been greatly impacted by the COVID-19 pandemic,
unearthing the weaknesses and disparities therein, as is the case for sub-Saharan
Africa. WHO confirmed approximately 12 million cases of COVID-19 and 250,000
deaths in sub-Saharan Africa in early 2023. While such figures were reduced com-
pared with other parts of the world, the toll of the virus on the healthcare system and
on economic conditions was grim. The African Union’s COVID-19 Response Fund
noted that the virus had led to major setbacks in health services throughout Africa,
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with some 90% of the continent’s countries reporting disruptions to vital services,
including vaccinations and maternal and child health consultations.

As countries confronted the virus’ relentless spread, it became obvious how
urgently effective public health policies were needed. Governments, global institu-
tions, and health bodies worked together and employed measures to control the trans-
mission of the virus, administer medical attention, and facilitate crisis management
measures, such as in Kenya [1] and other countries across the continent. However,
top-down methods, in contrast to traditional ones, were often ill-suited, as they did not
stress community participation and local innovation in addressing public health issues.

Several factors made populations vulnerable to the virus. The risk was increased
by social, economic, and health vulnerabilities. Job disruptions hit informal and
formal sectors alike, despite minimal emergency provisions during the outbreak.

The limitation of mobility resulted in the interruption of social connections and

thus a reduction in social support. Social isolation increased risks further, especially
among the elderly and families living in crowded conditions. Longstanding inequi-
ties in access to healthcare services hampered responses to the pandemic, with urban
populations having greater access to information, personal protective equipment, and
hospital services compared to rural populations.

Weak and fragile economic systems left many in a vulnerable state. The IMF indi-
cated that sub-Saharan Africa’s economy was projected to contract by 1.9% in 2020.
Systems that were already overwhelmed were tested further in the pandemic. It also
underscored the necessity of strong public health measures. Countries with robust
health systems were better positioned to ensure coordinated responses, overlaying
appropriate safety precautions and equitable access to vaccination, reinforcing the
need for parallel and sustained investment for pandemic preparedness [2]. This
episode underscored the necessity of effective public health practices for managing
health crises. The countries that had invested in stronger health systems were ready to
face the spread of the virus and reduce its effects when it hit.

Policy responses to COVID-19 in sub-Saharan Africa were characterised by
adaptation to local circumstances. Nations mixed and matched health policies that
they used during previous epidemics, such as Ebola, with fresh ideas tailored to the
unique challenges of COVID-19. Certain country governments adopted COVID-19
health protection measures that involved community health personnel to educate
citizens, facilitate quarantine measures, and trace contacts. Such strategies placed
health services in the hands of local leadership, engaged Community Health Workers
(CHWs) in health responses, and ultimately led to the containment of the virus
within its early stages. In Kenya, the Ministry of Health modified its guidelines to
include community-based interventions such as home-based care.

The community-led responses during COVID-19 demonstrate the necessity of
health governance models that include local practices and knowledge. Rapidly evolv-
ing and locally driven development of health policy became necessary as communities
began to “organise themselves” to respond to COVID-19 and to identify community-
led responses to the health crisis. In addition, these community-based outreaches not
only filled the gaps in formal health systems but also provided an example of health
resilience that could shape the response policy of future public health agendas. The
pandemic highlighted the importance of considering cultural contexts, health beliefs,
and social networks when developing health interventions. Community participation
during COVID-19 offered an opportunity for a responsive and context-tailored health
policy design.
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2. The role of CHWs during COVID-19

CHWs were prominent representatives of community engagement with the
COVID-19 pandemic. They have become recognized service providers at lower
levels of healthcare systems in sub-Saharan Africa and have gained prominence in
public health. CHWs are generally chosen by the communities, and they undergo
training on offering diverse services such as health promotion and education, as
well as preventive and curative services, surveillance, and record keeping [3]. They
also connect households with health facilities via referrals, which increases service
uptake. The WHO suggests that CHWs can enhance health care access through
outreach work and that where CHW programs are implemented well, immunization
coverage can reach over 90%. This positions CHWs as essential actors for health
education, preventive care, and health system strengthening, especially in rural and
underserved areas. CHWs are increasingly acknowledged as health access facilitators;
however, health systems do not officially incorporate them into the health workforce.
The importance of CHWs to health systems is immeasurable particularly in Sub-
Saharan Africa with challenged health systems and workforce [4]. Involving CHWs
has the possibility to encourage the provision of primary health care where resource
limitations are found. CHWs can contribute to UHC even in health inequities among
the populations [5].

During the COVID-19 pandemic, it was important for there to be effective
health communication. Governments and health organizations quickly deployed
the CHWs to address healthcare delivery gaps and contain misinformation about
the virus. In many countries, CHWs underwent expedited training programs
focused on COVID-19 awareness, preventive measures, and proper protocols for
interacting with suspected cases [6]. Ministries of Health, in conjunction with
NGOs, developed training packages for CHWs regarding COVID-19 preventive
measures [7]. Their training focused on learning how to recognize symptoms, wash
their hands properly, and involve communities in reducing risk. Topics that were
critical included: COVID-19 symptoms and how the virus spreads, promoting safe
behaviors, home visits, and educating community members on preventive inter-
ventions like mask-wearing and hand-washing. CHWs held different roles during
the pandemic:

* Contact Tracing: CHWs assisted with managing contacts and tracing of sus-
pected cases of COVID-19 and referring them for testing to prevent spread
within communities.

* Testing and Referral: CHWs screened for symptoms while referring patients to
testing and healthcare services.

* Vaccination drives: CHWs were instrumental in community level vaccination
drives as vaccines were made available, addressing vaccine hesitancy and access
to hard-to-reach populations.

As demonstrated during the pandemic, CHWs mobilized community members,
shared health information, and linked households to care during the COVID-19 pan-
demic. With training and oversight, CHWs helped to trace contacts, promote hygiene,
and support vaccinations.
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3. COVID-19 community response strategies

Using local knowledge, activating local resources, and supporting inclusive health
responses, communities not only overcame the challenges posed by the pandemic
but also built the foundation for resilient and stronger health systems. The pandemic
also served as a wake-up call for public health policies to include community-led
approaches in the context of public health emergencies.

Diverse approaches were applied by the communities to deal with challenges from
the pandemic. Local knowledge and culture were used by communities and with
support and involvement of the CHWs to generate community-driven responses to
the pandemic in sub-Saharan Africa. In Kenya, for example, CHWs had social and
behavior change communication (SBCC) roles including educating communities
about COVID-19 preventative action to enable testing and vaccinations, and dispel
myths about the virus. Community-based action, led by these health workers, helped
to limit the impact of the pandemic and prove the possibility of community-led
approaches as complementary to formal health systems.

With the COVID-19 pandemic, communities across the continent implemented
various health-related strategies in response to the pandemic that they perceived as
better meeting the interests of their own populations. The importance of indigenous
knowledge, cultural practices, and community involvement increasingly became
evident. Public health education campaigns, including grassroots health education
campaigns, were used to address misinformation about COVID-19. Interventions
involved local language material development (posters, pamplets), radio announce-
ments and talks, and community conversations facilitated by the CHWs to dispel
myths and educate the public about prevention.

The training and use of CHWs emphasized the possibility of locally derived
solutions that took local social and cultural dynamics into account. There was ample
evidence of the impact of CHWs; areas where CHWs were in place already saw
improved health indicators in terms of maternal and child mortality rates. A unique
activity in Siaya County in Kenya was carried out and involved CHWs, who engaged
in door-to-door sensitization, reduced rumors, improved compliance with public
health recommendations, and enhanced people’s access to health care services during
the COVID-19 pandemic [7].

Local officials called on community resources to be deployed to assist in the
health campaigns, using traditional ways that fit with cultural habits. Among these
was the implementation of door-to-door health education campaigns that facilitated
transmission of crucial information related to COVID-19 preventive measures. These
actions also proved the potential of networks of governments, nongovernmental
organizations, and community groups to work together in health emergencies.

Knowledge sharing through traditional ways, like community meetings, and local
radio talk shows made it possible to spread important information about COVID-19.
There was creative use of both traditional media (local radio and community meet-
ings) and new digital platforms (such as WhatsApp groups) for information sharing
and partnering with local radio stations to deliver health messages, along with social
media to connect with younger individuals.

Communities adapted existing health practices that reinforced COVID-19 pre-
vention, such as hand-washing practices that aligned with local customs, thereby
enhancing hygiene following culturally accepted ways. Community vaccination
programs were employed as one strategy to address vaccine hesitancy and increase
vaccination rates when vaccine products became available.
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The resilience and adaptability of some of the communities who, though affected
by the pandemic, proved themselves more than capable of facing extreme disruption.
The reaction to COVID-19 was more than a conduct of medical interventions. Public
health campaigns drew on local customs and leaders.

Societies, particularly in communities where healthcare facilities were overbur-
dened or unavailable, relied on traditional ways of passing information. During the
pandemic, community health approaches utilized a variety of approaches that were
rooted in localized solutions and leaned into existing networks, cultural entities, and
local knowledge. In several sub-Saharan African countries, community responses
involved public health messaging using songs, plays, and narratives that not only edu-
cated the public but also demystified the virus and raised awareness about preventive
measures. Communities leveraged local radio as well as digital platforms, distributing
health messages to younger audiences via social media. The health surveillance was
actively performed by some community members visiting households and checking
for symptoms to help identify symptomatic individuals for early testing and interven-
tion. Vaccination campaigns were frequently integrated into community health fairs
and were successful in achieving higher coverage in underprivileged populations.
Education was paramount, with traditional community events and local radio reach-
ing otherwise isolated populations with vital information about COVID-19. These
efforts were intended to meet the complex issues of the pandemic and individual
responses to the pandemic.

Community partnerships were established so that communities worked with
stakeholders, which included NGOs, faith-based organizations and local administra-
tions, to take on tasks of mobilizing resources such as food and Personal Protective
Equipment (PPE). Familiar health habits as culturally-rooted styles of hand-washing
were used to encourage hygienic habits. As vaccines were introduced, community-led
programs were critical in overcoming vaccine hesitancy and increasing uptake.

The pandemic also highlighted the significance of mental health, which earlier was
stigmatized in both urban and rural areas. Mental health community work already
existed and built on existing HIV psychosocial support groups where CHWs served as
facilitators for consultations and support for mental health, thus acknowledging that
the pandemic took a psychological toll. The pandemic and its need to restrict move-
ment, lockdowns, and less human contact showed us that mental health is an integral
part of one’s general health and social relations. The limitations, and reduction in
social interaction, that were imposed by the pandemic highlighted the importance of
mental health as part of holistic health and a society that is well [8].

The measures taken by the communities during the COVID-19 pandemic in sub-
Saharan Africa demonstrated the importance of local solutions and involvement of
the community for public health crises. By utilizing local wisdom, mobilizing existing
resources, and promoting inclusive health care campaigns, communities were able not
only to survive the pandemic but also to build foundations on which stronger health
systems can be developed. There was a change in societal perceptions of community-
based approaches and their relevance for a responsive and a service-delivery health
system, especially during and after health crises.

4. Changes in society after COVID-19

Societal, cultural, and economic changes have taken place in the region as a result
of the COVID-19 pandemic. These include health behavior of people, for example, as
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more awareness was created on hygiene practices, instead of shaking hands, offering
a closed fist was acceptable and not seen as demonstrating combativeness in some
communities. On the technology front, digital platforms are more acceptable for
social interactions and for work than before the pandemic.

The COVID-19 pandemic has had a profound impact on mental health, as it has
brought about significant stressors such as isolation, anxiety over health risks, eco-
nomic uncertainty, and grief from loss. These factors have led to an increased aware-
ness of mental health issues, promoting society to prioritize mental well-being and
fostering an environment where discussion about mental health are more open. This
shift has contributed to a reduction in stigma, encouraging communities to be more
open and supportive. Communities have strengthened their support systems and also
use digital platforms to raise funds and to stay in touch in contrast to previous face to
face meeting. The spaced for media has widened, and while print media continues to
be present, radio stations have increased in dissemination of information in differ-
ent languages, reaching to a wider audience. Use of digital tools for e-commerce and
transactions for goods has increased, even among rural areas where internet is limited.
Thus, the continent has seen substantial social, economic, and cultural changes that
will provide opportunities for adaptions for future health and development challenges.

Post-COVID-19 shaped the way in which communities perceived and interacted
with CHWs. Amid the pandemic, CHWs offered immediate assistance to homes and
served as the initial point for health concerns. In other community settings, CHWs
started to be called “doctors” to emphasize their credibility as health counselors.

This emphasized the value of CHWs in providing advice, counseling and referring,
demonstrating the potential for their full integration in the health system. The effec-
tive involvement of CHWs during the pandemic prompted discussion about formally
integrating them into the health system human resource for health. There was also a
growing realization among policymakers in the continent for the fuller integration of
CHWs into the health workforce with improved training, compensation, and sup-
port systems. It spurred renewed questioning of the health workforce and their role
in health crisis. Beyond the related policy dialog, there was reappraisal of the health
workforce on the continent in light of emigration of health professionals from the
continent to meet health workforce needs in other parts of the world.

5. Resource and health access constraints during COVID-19

Although community-driven activities have the potential to be transformative,
the challenges that have long existed in sub-Saharan Africa, particularly concerning
health infrastructure, worsened during the COVID-19 pandemic. Limited supplies
of PPE and test kits especially in rural communities highlighted inequalities in health
access. Vulnerable populations including women and those far from health facilities
were adversely affected and experienced challenges in receiving health care during
the pandemic, resulting in reduced care visits. These effects were predominantly a
result of disrupted healthcare services and inadequate access to skilled birth atten-
dants. In addition, lockdowns meant many women were forced into multiple roles
of caregiving, preventing them from accessing essential health services. In certain
scenarios, women were more likely than men to face delays in receiving care because
of these domestic responsibilities.

Sub-Saharan Africa has limited medical resources, with some countries provid-
ing only around 0.2 hospital beds per 1000 people, as opposed to the average of 3.5
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hospital beds per 1000 people in high-income countries. This huge gap badly affected
the treatment of COVID-19 patients and health conditions overall. Furthermore,
funding for health systems and structures was already insufficient pre-pandemic,
with a disproportionate focus on responding to COVID-19 at the expense of much
needed programs and services. In some cases at the peak of the pandemic, as much

as 70% of health budgets in countries were diverted to the response, resulting in a
drastic drop in resources for critical maternal and child health services.

Dependence on foreign aid and external financing from international organiza-
tions and donors has created fragilities in national health systems. In the absence of
sustainable resources and strategic investments into its own health infrastructure,
countries in sub-Sahara continue to be susceptible to health crises. The pandemic
emphasized the urgent need for reconsideration on health financing especially for
preventive and primary health services to improve the resilience of health systems.
For a strong health system ready for pandemics, financing approaches for the building
blocks of health systems are required [9].

The pandemic brought to the forefront gender gaps in health and socio-economic
conditions. Women are typically the primary caregiver in many communities, making
it difficult to access health services. In certain settings, women were also using the
healthcare system less than men, despite the fact that women as well as men suf-
fered from COVID-19, often more than men in terms of infection, vulnerability, and
susceptibility to the after effects. Sectors that emphasized improvement of infrastruc-
ture, equity in health access, and greater community involvement in decision-making
paired with public health interventions, including gender disparities, had better
aggregate outcomes for women and children.

6. Redesigning health policies post COVID-19

Public health policy has traditionally a top-down approach that does not always
include community knowledge and participation. The COVID-19 pandemic has made
clear the importance of building a successful community engagement model that puts
inclusion at the heart of policy formulation with local voices being central to shap-
ing health interventions. For example, in Kenya, community input was utilized for
formulating health policies, and the response was implementation at the policy level,
and this led to the adoption of home-based care as an approach that complemented
care being given in health facilities during times of high patient caseloads.

Traditional public health policy in the region was characterized by a lack of
connection with community demand, and by policy-making environments that
were based in government health ministries. There were often weak community
engagement mechanisms in many sub-Saharan countries before the pandemic. They
were largely tailored for urban health environments that do not consider the distinct
circumstances in rural settings where CHWs are key health promoters. Post-COVID,
there has been rethinking of governments to acknowledge the knowledge and exper-
tise of local communities.

The need for strong engagement strategies was driven by the urgency of the pan-
demic. Governments were forced to move quickly, often deploying community health
workers and local leaders to share information and roll out health interventions. This
change is an opportunity to rethink how community voices enhance the effectiveness
of policy. As sub-Saharan African countries transition from the COVID-19 crisis,
there are opportunities to re-strategize local health policies. The pandemic compelled

103



Post-COVID-19 Society and Profound Societal Shifts

health systems to be responsive and adaptable to rapidly changing contexts. Countries
were successful at responding to the crisis when they were flexible with their policies
and responses, and were innovative with their approaches. In Kenya, for instance,

the government permitted community health workers to test for COVID-19 and trace
contacts, in a major up-skill of frontline workers.

The pandemic also uncovered the underlying deficiencies in healthcare infrastruc-
ture and the urgent need for strong systems across the region. Countries with poor
health infrastructure were challenged to cope with the flood of the COVID-19 cases,
showing how critical it is to invest in health systems for future health emergencies.
Sub-Saharan Africa was found to have less than 5% of the world’s health workers and
25% of the public health infrastructure required.

Salient lessons learned during this time are the influential positioning of CHWs
and local communities in generating best practices for public health responses. The
pandemic highlighted and validated the role of CHWs in crisis, and the response also
highlights how CHWs can act in crisis, mobilize local communities, communicate,
and deliver services. Their flexibility, trust with community members, and respon-
siveness to immediate needs have been important and should be acknowledged in the
planning for future public health emergencies. In the context of post-pandemic health
policies, greater formal integration of CHWs into health systems will be necessary to
ensure UHC and better health outcomes in vulnerable populations across the region.
Strategic planning that proactively integrates CHWs is essential, and national policies
should formally recognize and integrate CHWs into health systems [10], implement-
ing these policies as more than just documents describing their roles, responsibilities,
and training needs. The shifts in perception, policy discussions, and acknowledge-
ment of the value and potential of CHWs represent a galvanizing change in com-
munity health in sub-Saharan Africa, arguably positioning the “new” CHW in the
context of a more enduring health system.

The COVID-19 pandemic has hence called for a thorough proposition of public
policies for public health in sub-Saharan Africa with a recognition of community-
driven models. If stronger, more resilient health systems that are responsive to
community needs—and leverage local capacity, including local knowledge—is to be
achieved, then public health systems will need to evolve to something different and
stronger. Lessons on health system resilience, the role of community in public health,
the need for flexible interventions specific to local settings, and the relevance of
empowering community-level health workers with training and support are rallying
points for policy change.

Improving community-based health systems requires education and support for
health interventions. The use of technology in delivering health education, tracking
health data, and community engagement will improve how regional communities
respond to future health crises in a post-COVID-19 world. As public health policies
continue to adapt to the challenges presented by a post COVID-19 period, community
engagement in health policymaking will be essential for promoting trust, compliance,
and addressing health inequities.

7. Conclusion

After the COVID-19 pandemic, governments realized the need to review and
realign their health systems to meet potential health crises more strongly, using the
resources at their disposal. It was shown that communities can take care of their
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health, even in crises. Countries that had inequalities had to confront these issues, as
highlighted by the pandemic. For example, masks were generally more widely avail-
able for urban residents than for rural ones. The dependence on outside resources was
exposed as communities needed to rely on their internal assets to mitigate the threat
of the virus.

The sub-Saharan COVID-19 experience underscored the impact of community
involvement on public health interventions. Communities leveraged their historical
knowledge of previous health crises to rapidly adapt to new pandemic circumstances
and show resilience against the new health crisis through hand hygiene and social
distancing. CHWs acted as connectors, bridging communication, and referrals that
influenced adherence to COVID-19 guidelines. It showed how community participa-
tion reinforces health responses. CHWs have been acknowledged as having crucial
roles in the national health policies, but they are not fully absorbed into the formal
health systems. The pandemic highlighted weak health infrastructure, especially in
rural areas where medical supplies and equipment were in short supply. Addressing
these vulnerabilities requires additional resources to strengthen capacity and
infrastructure, and to build preparedness for future health crises. Advancements
in technology also improved the response on health where reporting and follow-up
using mobile tools supported CHWs in overcoming the constraints of traditional
paper-based structures, strengthening efficiency and evidence-informed decision-
making during the pandemic.

The inclusion of the aforementioned factors presents a model that is an option to
achieve the goal of Universal Health Coverage [11] for underserved populations. The
pandemic highlighted why health systems in sub-Saharan Africa need to be redefined.
Focusing on community-led solutions could inform policymakers in establishing
equitable and resilient health systems.

With countries emerging from the pandemic and challenges associated with
funding cuts, sub-Saharan Africa should explore innovative financing mechanisms,
such as community-based health insurance and public-private partnerships, to
maintain and strengthen the health systems even during crises. The Abuja and Lusaka
Declarations express the need to revitalize national health systems through greater
domestic resource mobilization and government commitment and the including of
community-led initiatives for resilient health systems.
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Chapter 7

Structural Adjustment
Requirements of Higher Education

Institutions to Sustain Service
Delivery Post-COVID-19:
A Grounded-Theoretical Approach

Ligl Steynberg and Jan P. Grundling

Abstract

On 11 March 2020, COVID-19 was designated a pandemic, disrupting institutions
and individuals’ lives globally. This is also true of higher education as an international
phenomenon. Academic courses transitioned to online formats, overseas students
were repatriated, faculty were restricted from international travel, conferences were
deferred, and higher education institutions (HEIs) were closed. The research aims to
identify key adjustment constructs required by HEIs at global and national levels to
ensure sustainable service delivery post-COVID-19. It may serve as a guiding principle
for HEIs and policymakers to develop appropriate service delivery strategies in times
of crisis. The research followed a qualitative design and theoretical documentary sam-
pling approach, utilizing the latest scientific articles and documents published since
the COVID-19 outbreak till 6 April 2020. Thirty-six publications were coded and
analyzed to identify four structural adjustment constructs: international student vola-
tility, higher education institutional stability and agility, stewardship, and resource
formation and development. The findings revealed the need to diversify HEIs’ efforts
and means. HEISs’ stability and agility, as transformative drives, will fuel adjustments
in learning, knowledge sharing, internationalization, and globalization. Stewardship
demands uninterrupted teaching, learning, and service delivery, a drive toward online
teaching platforms, and deepening constituency relationships. Resource formation
and development require establishing an efficient and sustainable institutional sys-
tem grounded in intellectual capacity, competitiveness, knowledge-sharing networks,
continuous functional systems and contingency plan reassessments. Further research
is required to improve alignment between COVID-19 data and the required response
realities of HEISs.

Keywords: COVID-19, higher education, service delivery, internationalization,
institutional stability and agility, stewardship, resources, grounded theory
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1. Introduction

COVID-19, a Black Swan event, severely impacted higher education worldwide.

It was recognized when China reported a novel coronavirus to the World Health
Organization (WHO) on 31 December 2019 [1, 2]. Identified as nCOV (novel coro-
navirus) by the Laboratory of Virology at the Chinese Centre for Disease Control and
Prevention on 7 January 2020 [1], the Centre shared the novel strain’s genome data with
the international community on 10 January 2020 [2, 3]. The WHO labeled the new virus
2019nCOV on 12 January 2020 and renamed the disease COVID-19 a month later [4].
When China confirmed their fourth death and human-to-human spread of the virus
[2], the WHO called an emergency meeting on 21 January 2020. The consecutive lag
times between notification, identification, and communication of the disease to the
international community resulted in a disease hurricane sweeping the globe [3, 5, 6].
Another cause of public panic was due to the recognition of human-to-human transmis-
sion and the stringent quarantine rules; the WHO announced on 31 January 2020 that
the coronavirus is a public health emergency of international concern [7]. On 11 March
2020, the WHO classified COVID-19 as a pandemic disease [8].

Its rapid spread led to unprecedented disruptions affecting approximately 220
million higher education students globally [9]. Higher education institutions (HEIs)
faced significant challenges, including campus closures, transition to online learning,
and financial strains. For instance, in the United States, freshman enrolment dropped
by over 5% [10]. Similarly, Australian universities experienced decreased interna-
tional student numbers and increased operational costs, prompting considerations of
mergers to ensure financial viability.

When COVID-19 became the focus on 10 January 2020, it was unimaginable that
the impending crisis had begun earlier and was already being transmitted abroad
[5], posing a global human threat and severely disrupting people’s lives [11, 12].

Day by day, cooperative solidarity between countries accumulates [3] to contain

the virus using various strategies, control measures, and interventions [13]. This
demand applies equally to HEIs globally. Worldwide, HEIs were closed, conferences
postponed, international students evacuated and requested to return to their home
countries, faculty prohibited from traveling abroad, and initiatives to transform many
courses into online modes were launched [14, 15].

The pandemic also highlighted and exacerbated existing inequalities within
higher education. Students from underrepresented, vulnerable, and disadvantaged
backgrounds faced heightened challenges, leading to concerns about widening edu-
cational disparities [16]. Additionally, the shift to online education, while necessary,
raised questions about the quality of learning and student engagement. Academics
expressed concerns that this transition could lead to a depersonalized and transac-
tional educational experience, potentially eroding academic standards [17].

These developments underscore the need for HEIs to reassess and adapt their strat-
egies to ensure sustainable service delivery in a post-pandemic world. This research
aims to identify the necessary adjustments required by HEIs to maintain service
delivery at both global and domestic levels post-COVID-19. Limited research exists on
HEIs’ adjustments in response to pandemics to ensure continued service delivery to
their constituents. Therefore, this study reviews current higher education COVID-19
responses to determine guiding adjustment constructs, aiming to develop appropriate
service delivery strategies for higher education policymakers. As epidemics and pan-
demics are likely to recur, HEIs should be better prepared to guarantee uninterrupted,
or at least minimal, service delivery to their constituencies. Higher education plays
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an active role in times of crisis. This view is echoed by China’s President Xi Jinping, as
alluded to by [18], warning institutions to prepare for Black Swan events—rare and
unexpected events that can cripple a system. Fear and anxiety provoked by pandem-
ics like COVID-19 have serious consequences, such as xenophobia, lasting changes in
sentiments, verbal insults, and physical attacks [19, 20].

This chapter is organized as follows: The first section explains the role of HEIs in
intellectual capacity development, enhanced competitiveness, and national devel-
opment. It also discusses the functional responsibilities of HEIs and provides the
rationale for adopting a grounded-theoretical approach. Given the unprecedented
nature of the COVID-19 pandemic and its profound impact on higher education,
traditional theoretical frameworks may not fully capture the emerging challenges
and necessary adaptations. Grounded theory is particularly suitable in such con-
texts as it allows for the development of theories directly from data, especially when
existing theories are inadequate or nonexistent. This approach enables research-
ers to generate hypotheses and theories about people’s experiences, rather than
merely testing and validating existing theories [21]. The second section discusses
the research methodology and the necessity of an exploratory research approach,
considering the rapid spread of COVID-19, its complex nature, and its direct impact
on higher education. A transformative response is needed to provide rapid baseline
information to guide further research and inform higher education decision-makers
post-COVID-19. In section three, the identified adjustment constructs are discussed
and interpreted in context. We offer a perspective on the findings and their links
to higher education in the context of COVID-19. Finally, the manuscript concludes
with ideas for future research.

2. The service role of higher education institutions

The chapter employs a grounded-theory approach, as outlined by [22, 23],
allowing for the use of discipline-based knowledge, provided it aligns with the data
and does not misdirect researchers or hinder findings, as emphasized by [23, 24].
Consequently, the literature aims to raise awareness and understanding of potential
factors influencing the service role of HEIs. Both [23, 24] caution against conducting
exhaustive literature reviews in grounded-theoretical studies.

HEIs play a pivotal role in identifying and nurturing talent to bolster global com-
petitiveness and national development. Robust social and cultural networks emerge
through inclusive, supportive, and rich knowledge-sharing stimuli in a multinational
context [25-27]. These networks necessitate an internationalized character of HEIs,
aligning with contemporary perspectives [28-30]. The global COVID-19 pandemic
represents a phenomenon that requires integration into the service goals, content, and
delivery of higher education through dynamic network engagements, encompassing
all higher educational functions [31].

At the functional level, higher education’s core service delivery responsibilities
encompass teaching, research, and community services [32]. The advent of modern
technologies, particularly emerging technologies, facilitates the creation of educa-
tional spaces with mixed-virtual-reality environments, thereby intelligently enhanc-
ing teaching, learning, and services within higher education. In the teaching domain,
traditional methods can be integrated with online instruction, data support for
educators and students, automated task reminders, and personalized reports [33, 34].
Fostering international partnerships enables cross-sectoral participation, involving
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individuals and businesses, to generate greater collective benefits [35]. Establishing
domestic and global educational hubs is crucial for collaboration during crises, while
acknowledging contextual differences and needs [36, 37].

Beyond teaching and research, HEIs provide a spectrum of services to students
and communities, including mental health support, career counseling, and com-
munity outreach programs. During crises such as the COVID-19 pandemic, these
services have adapted to meet evolving needs. For instance, universities have sig-
nificantly increased their mental health budgets to address rising concerns among
students. Some institutions have reported increases of up to 600% in their mental
health spending over the past 5 years, compensating for gaps in external support
systems [38]. Additionally, HEIs have implemented flexible academic policies, such as
adjusted deadlines and hybrid learning models, to accommodate the diverse circum-
stances of students during the pandemic [39]. Community engagement initiatives
have also been reimagined, with universities leveraging digital platforms to continue
outreach and support services, ensuring continuity and accessibility despite physical
distancing measures.

Various theoretical frameworks are utilized in pandemic studies, including
Transboundary Crisis Theory, the Theory of Planned Behavior, and Protection
Motivation Theory. Transboundary Crisis Theory examines crises with global impacts,
focusing on societal interpretations and the social contexts in which they occur [40].
In contrast, the Theory of Planned Behavior identifies, addresses, and measures
behavioral determinants during a pandemic, while the Protection Motivation Theory
posits that excessive fear appeals may trigger maladaptive responses, such as denial
and avoidance [41]. HEIs often concentrate on emergency management, physical
safety, and technology crises, potentially overlooking continuity planning for their
core functions [42]. Due to the limited research on pandemic management in higher
education, a grounded-theoretical approach is beneficial to refine and contribute to
concept and theory-building for pandemic management in HEIs. Developing concepts
and theories necessitates inductive reasoning, with researchers playing an active and
central role. Existing literature serves as a valuable data source, and in such circum-
stances, data sources include interviews, focus groups, field notes, memorandums,
research literature, policy documents, and popular documents, providing rich and
diverse perspectives [13, 15]. Employing grounded theory is particularly pertinent
when existing literature is exploratory and lacks rigor, thereby accommodating the
diverse population groups affected by higher education service delivery.

3. Qualitative content analysis of higher education institution service
delivery adaptations post-COVID-19

The rapid spread of COVID-19 necessitated an exploratory research approach to
identify guiding principles for sustained service delivery by HEIs. Recognizing that
no single country could provide all solutions to the challenges faced by HEIs during
the pandemic, as the initial response is based on moment-in-time descriptions of the
realities that exist at the time of the research. Our research acknowledges the complex
and swiftly changing realities of this period. Consequently, we adopted an interpre-
tivist paradigm and the epistemological belief, grounded in the belief that individuals
construct social reality differently [43].

Our central research question—“What adjustment constructs will influ-
ence higher education service delivery post-COVID-19?”—was explored through
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qualitative content analysis. Although content analysis often relies on word frequency
counts to infer significant topics, this method has limitations, as recurring items may
not always be significant in qualitative studies [30, 44]. To address this, we integrated
quantitative word frequency analysis with qualitative interpretation, ensuring a
nuanced understanding of the data.

Given the pivotal role of various publications, including social media, in dis-
seminating information during the pandemic, our research design incorporated
these sources to explore adjustment constructs for higher education service delivery
post-COVID-19. Acknowledging the potential for misinformation, we implemented
arigorous evaluation process to assess the credibility and relevance of these sources,
cross-referencing them with established fact-checking organizations and considering
the expertise of content creators. Such measures are critical, as studies have shown
that much health advice on social media diverges from public health guidelines,
underscoring the need for careful evaluation.

The research focused on the latest scientific publications from 2020, including
those from social media, to explore adjustment constructs influencing post-COVID-19
higher education service delivery. These publications represent a theoretical sampling,
where texts from a corpus of sources were analyzed. The research was exempt from
Ethics Committee scrutiny due to its reliance on open-access secondary data.

Our data mining spanned from 1 January to 6 April 2020, focusing on three key
concepts: adjustment constructs, service delivery, and higher education. An adjust-
ment construct refers to any factor that enhances higher education post-pandemic.
Service delivery includes traditional functions of higher education such as teaching,
research, international participation, and community service. In the context of higher
education, an institution that awards academic degrees or professional certifications
is considered an HEI.

We used purposive sampling to ensure a comprehensive representation of per-
spectives on higher education adaptations post-COVID-19. This approach allowed us
to select information-rich cases that aligned with qualitative research best practices,
enhancing the transferability of our findings for global application.

To capture diverse insights, we included various publications, including social
media, recognizing their role in disseminating information during the initial pan-
demic phase. Google Scholar was used for scientific publications, while Google was
used for popular higher education publications like World University News. Keywords
like “higher education,” “university,” “coronavirus,” “COVID-19,” “governance,”’
“pandemic,” and “medRxiv” guided our search for articles published in 2020.

Although exempt from Ethics Committee review due to the use of open-access
secondary data, we remained vigilant about ethical considerations. When using social
media sources, issues related to data privacy and consent arise, even if the informa-
tion is publicly accessible. To address these concerns, we adhered to ethical guidelines
for internet-mediated research, ensuring that user privacy was respected and that
data was used responsibly. This approach aligns with recommendations from the UK
Research Integrity Office, which emphasizes the importance of considering ethical
issues in research using social media [45].

Our qualitative analysis followed a two-phase coding process. First, we conducted
a preliminary reading of articles to develop sensitivity to the literature, identifying
recurring themes and concepts before importing the data into NVivo version 12, a
computer-assisted qualitative data analysis software. NVivo facilitated the organiza-
tion and coding of data, enabling the integration of various techniques to identify
adjustment constructs for higher education service delivery.
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First-level coding involved selecting small data segments and assigning them to
specific codes, representing data fragmentation and reduction to initiate emergent
themes. Two qualified social scientists independently coded excerpts, discussed
discrepancies, and agreed on free-node labels and content. Related extracts were
then combined into single nodes, enhancing coding consistency through inter-coder
agreement. This process resulted in 18 first-level defined codes from 36 analyzed
publications.

In the second phase, we performed a cluster analysis using Jaccard’s coefficients
to assess similarities between data sets based on the co-occurrence of specific values
[46]. This reduced the 18 nodes to four clustered adjustment constructs. It is impor-
tant to note that this exploratory study’s clustering approach did not assign impor-
tance weights to the adjustment constructs. Eventually, research will be conducted
when the published information corpus has become more mature and reliable. For
this reason, the findings aim to provide actionable insights to improve higher educa-
tion service delivery worldwide.

4. Adjustment constructs influencing post-COVID-19 higher education
services

A word cloud analysis identified “student education” as the primary construct
influencing adjustments in higher education. Consequently, four adjustment
constructs were identified: international student volatility, higher education institu-
tional stability and agility, stewardship, and resource formation and development,
which will be discussed in the following sections. The first construct pertains to the
international student population, while the remaining three focus on institutional
adjustments.

4.1 International student volatility

International higher education holds substantial commercial value. Ref. [14]
estimated this global industry to be worth US$300 billion annually. The COVID-19
pandemic caused an immediate and significant disruption, resulting in a US$600 billion
loss [47], particularly affecting student flows from China and India to the United States
[48]. New international student enrolments in the United States decreased by 72%
compared to 2019 levels, highlighting the pandemic’ profound impact on global student
mobility [49]. As certain student cohorts choose to study closer to home, HEIs face
significant challenges in the short term. This trend is especially evident among Asian
students considering intra-regional universities, such as those in Malaysia [14, 50].

Recent developments further underscore the importance of understanding inter-
national student dynamics. In the United Kingdom, universities have been urged to
provide better support for Chinese students, who constitute a quarter of all interna-
tional students and contribute £2.3 billion in fees annually. Challenges such as lower
proficiency in spoken English and reliance on Chinese social media platforms have led
to “ethnic clustering,” highlighting the need for targeted support initiatives [51].

Moreover, Australian universities are experiencing record-high dropout rates
among domestic students, with only 62% completing their degrees within 6 years.

In contrast, international students show a higher completion rate of 79%, emphasiz-
ing the significant role of international students in sustaining university enrolments
and revenues [52]. S&P Global has warned that reductions in international student
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numbers could pressure Australian universities’ credit ratings, given the substantial
revenue these students generate [53].

While it is desirable not to view international higher education solely as an income
generator for HEIs, the authors in Ref. [14] suggest that this perception persists.
Supporting this view, the authors in Refs. [14, 54, 55] note that:

i. Studying abroad remains a long-term plan for many prospective international
students.

ii. Students continue to favor the experience of studying abroad and seeking
employment opportunities internationally.

iii. Transnational and international education has a proven track record of success.

iv. HEIs involved in recruiting international students will strive to diversify their
efforts and methods to attract them.

4.2 Higher education institutional stability and agility

Central to higher education is the transformative drive that fuels adaptation to
changes in learning, knowledge sharing, internationalization, and globalization. This
drive continues to influence and set new standards for countries’ higher education
systems [30].

In their 2019 study, the authors in Ref. [30] examine the rationale for the interna-
tionalization of higher education, highlighting how global engagement shapes insti-
tutional policies and practices. They argue that internationalization is essential for
enhancing educational quality and relevance in a globalized world [30]. The authors
in Ref. [56] support this view, highlighting that HEIs exhibit increased flexibility
in several areas: providing diverse learning paths, accommodating a wide range of
students, offering various learning delivery modes, providing options for part-time,
distance, and online learning, and participating in national higher education frame-
works, including roles in quality assurance, transfer systems, and credit accumulation
procedures.

This flexibility enhances HEIs’ ability to respond effectively to crises and pan-
demics. The importance of agility is further recognized in the 2030 Agenda and
Sustainable Development Goal 4. The findings also reveal a need to adapt higher edu-
cation policies systematically to foster greater agility. Achieving this requires clearly
defined objectives supported by political will, leadership, and financial resources.
The author in Ref. [54] underscores the critical role of experts, expertise, and science
in higher education policy-making, a significance underscored by the COVID-19
pandemic.

4.3 Stewardship

HEISs play a pivotal role in delivering social services to various constituencies,
including staff, students, their families, alumni, and the broader socio-economic
environment. They are responsible for ensuring uninterrupted teaching and learning
while maintaining their traditional commitments to social service provision, scien-
tific research, and talent development [2]. These multifaceted responsibilities present
unique challenges under both normal and crisis conditions.

115



Post-COVID-19 Society and Profound Societal Shifts

Recognizing these challenges, it becomes imperative to examine the specific

obstacles HEIs face in transitioning to online education:

i. The digital divide refers to the gap between individuals with access to modern
information and communication technology and those without it, which
became pronounced during the COVID-19 pandemic. Not all students can
afford devices like smartphones and laptops necessary for online learning,
hindering effective participation. In response, universities invested in provid-
ing these devices to ensure continuity in learning.

ii. Limited Wi-Fi bandwidth in remote areas hinders students’ access to online
platforms due to inadequate internet connectivity, exacerbating educational
inequalities.

iii. Challenges such as limited space, household noise, and unreliable electric-
ity can significantly impede students’ ability to engage effectively in online
learning. These environmental distractions disrupt concentration and reduce the
effectiveness of remote education.

iv. Disruptions in education can lead to reduced motivation among students and,
in some cases, complete disengagement from academic activities, potentially
resulting in long-term socio-economic consequences.

v. The shift to online learning modalities necessitated significant changes in
teaching strategies, challenging traditional face-to-face pedagogies. Educators
rapidly adapted by incorporating interactive technologies and rethinking
course delivery to maintain student engagement in a virtual environment.

To adapt to evolving educational landscapes, HEIs have implemented online

teaching platforms, facilitating a seamless transition between face-to-face interac-
tions and online modalities [47]. This shift has necessitated significant changes in
teaching strategies, challenging traditional pedagogies and requiring rapid adaptation
by educators [57]. Specific initiatives include:

i

ii
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i. HEIs have partnered with various institutions to provide resources such as inno-
vative teaching strategies, comprehensive training programs, robust information
technology support, and case studies on epidemic and pandemic prevention.

For example, the University of Wisconsin-Madison deployed software to replace
traditional lectures with streaming video, enhancing flexibility and accessibility.

—

.Recognizing the need for technological proficiency, HEIs have equipped staff
with essential skills for effective online teaching design and delivery. This
includes training in the use of interactive technologies and the development of
engaging digital content.

—

. Participation in programs like the International Association of Universities’
(IAU) Executive Leadership Program has equipped university leaders with skills
to address pressing administrative, ethical, and societal issues through a blend
of in-person sessions and online learning. This program emphasizes strategic
leadership in navigating complex challenges [58].
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iv. HEIs have adopted Lean management principles to improve efficiency and
effectiveness in both administrative and academic services. Institutions such as
Cardiff University and the University of St. Andrews have applied Lean think-
ing to enhance operations, resulting in streamlined processes and improved
service delivery [59].

Through these strategic initiatives, HEIs have enhanced their ability to navigate
challenges and continue fulfilling their educational missions effectively. Additionally,
student consumption has significantly stimulated economic growth in sectors such as
catering, entertainment, shopping, and technology within local economies [2].

The proactive measures undertaken by HEIs, including strategic collaborations,
resource provisioning, and community engagement, have reinforced their steward-
ship roles. This comprehensive approach ensures the continuity of quality education
and supports the socio-economic well-being of their constituencies, particularly dur-
ing crises. Engaging with local businesses fosters vital and sustainable communities,
and maintaining essential operations—such as housing, catering, and security—at
reduced costs during crises is crucial. Effective communication strategies that address
all constituencies—staff, students, alumni, employers, policymakers, and embas-
sies—are essential to ensure mutual interests are met [5].

4.4 Resource formation and development

Becoming a reputable and internationalized HEI depends on establishing an
efficient and sustainable institutional system. This system should integrate intel-
lectual capacity, local and global competitiveness, and robust social, cultural, and
knowledge-sharing networks into institutional policies, objectives, and delivery
mechanisms [30]. The COVID-19 pandemic highlighted several critical aspects that
require HEI leaders’ focused attention to strengthen institutional systems. These
aspects include rethinking student application and recruitment methods, revising
student access and exit policies, managing campus restrictions, promoting sustain-
able teaching and research practices, optimizing conference management, facilitating
student and staff mobility, fostering international research collaborations, and ensur-
ing institutional well-being and stability [14, 47, 48, 50, 54, 55, 60].

The pandemic underscored the importance of contingency planning [60].
Establishing a permanent Risk and Pandemic Response Committee is essential to
guide HEIs in detecting, preventing, and responding to crises. This committee should
oversee awareness-raising efforts, issue timely warnings, and coordinate welfare sup-
port, including counseling and helplines. Collaboration with local authorities, inter-
national student associations, student representative bodies, labor unions, medical
schools, hospitals, and campus clinics would enhance the committee’s effectiveness
[20, 48, 60, 61]. The committee should ensure compliance with government policies
and protocols, promote humane and respectful crisis responses, and, when the crisis
subsides, develop comprehensive recovery plans [54].

To support institutional development aspirations, HEIs must rethink staff recruit-
ment strategies and enhance responsiveness to evolving circumstances. This includes
embracing online outreach, revising qualification requirements, introducing flex-
ible application deadlines and academic start dates, diversifying short-term course
offerings, ensuring continued student progress during crises, establishing reliable
communication systems, offering tuition discounts, and forming global admission
partnerships [50, 54, 56, 62].
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The findings indicate that COVID-19 has profoundly transformed teaching
and learning practices in HEIs, with lasting effects beyond the pandemic. Despite
disruptions, teaching and learning will continue as an ongoing, adaptable process.
This means institutions should create mechanisms for switching teaching activities,
rethinking effective training methods, and integrating diverse teaching resources.
These resources include online teaching, broadcast lectures, and large online Open
Course Network Platforms (MOOC platforms). HEIs should provide flexible teaching
schedules, support students in planning home-based studies, cultivate and develop
independent learning skills, ensure equitable learning opportunities, and provide bet-
ter responsiveness to course offerings to minimize talent development homogeneity
and prevent learning cessation [19, 50, 57, 63].

Alongside adapting teaching practices, HEIs must also enhance their research
capabilities to contribute to societal resilience during crises. During pandemics,
research becomes crucial for guiding social decision-making and advancing scientific
knowledge [8]. Collaborative research efforts should be encouraged to achieve rapid,
high-impact results, share findings, and disseminate information through appropriate
channels. Research priorities should include pandemic prevention and control, long-
term societal consequences, and contextual insights [2, 8]. Academic publishers, such
as Springer, Elsevier, Emerald, and Taylor & Francis, should collaborate to provide
open access to resources and expedite peer review processes, enabling faster knowl-
edge dissemination to support policymakers and researchers [8].

5. Conclusion

Higher education systems vary across countries, making it difficult to apply
universal recommendations. However, findings from this study offer valuable insights
into addressing service delivery challenges faced by HEIs during crises. By leveraging
key adjustment constructs—such as international student volatility, institutional
stability and agility, stewardship, and resource development—decision-makers and
institutional leaders can develop effective strategies to enhance service performance
and strengthen decision-making during disruptions.

In designing interventions, university administrators and policy advisors should
also consider historical, political, and economic factors. A balanced approach that
integrates these elements with key adjustment constructs will help ensure institu-
tional responses are not only effective but also compatible, harmonized, and transfer-
able across diverse higher education systems.

While this study focused on the impact of COVID-19 on higher education service
delivery, its findings provide a foundation for managing future disruptions. A signifi-
cant challenge was aligning data with the rapidly evolving demands of the pandemic.
Nevertheless, the insights gained contribute to a broader understanding of how HEIs
can adapt in uncertain environments.

Initial post-COVID-19 research largely emphasized student education, often over-
looking critical aspects of internationalization, such as student and faculty exchanges
and global partnerships. Similarly, studies primarily addressed immediate pandemic-
related challenges, with limited exploration of how collaborative research would
evolve in the long term. Addressing these gaps is essential for a more comprehensive
understanding of higher education’s transformation.

This study is not without limitations. A primary challenge lies in aligning data
with the fluid and evolving nature of the responses necessitated by the dynamic
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context of the pandemic. The rapid progression of the crisis and the continuous
adaptation of HEIs posed difficulties in capturing a stable and comprehensive view of
the adjustments. However, the foundational understanding developed here is crucial
in illustrating how higher education can be supported and how lessons can be applied
in similarly evolving situations.

Early research on post-COVID-19 higher education primarily addressed student
education, often overlooking broader aspects of internationalization, such as student
and faculty exchanges and global partnerships. Additionally, most studies focused on
immediate pandemic-related challenges, with limited attention to how collaborative
research would evolve in the long term. Addressing these gaps is essential for a more
comprehensive understanding of higher education’s transformation.

Despite these limitations, the COVID-19 pandemic has undeniably provided
the impetus for a “new normal” in higher education, marked by transformations in
online teaching, admission processes, and institutional management. As research in
this field evolves, future studies should prioritize improving analytical reliability,
identifying emerging trends, and refining an adaptable adjustment framework for
HEIs. Developing a robust, evidence-based adjustment theory will provide institu-
tions with a structured approach to navigating future disruptions while maintaining
academic excellence and effective service delivery. Strengthening this knowledge base
will enable HEIs to respond proactively to crises, fostering resilience and long-term
institutional sustainability.
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Chapter 8

Vehicle Registration Dynamics
in India across the COVID-19
Timeline

Mukti Advani, Nivaj Sharma and Ankit Pandey

Abstract

The impact of the COVID-19 pandemic on India’s transportation sector through
a comprehensive analysis of vehicle registration data, road accidents, air quality
indices, bicycle market trends, road infrastructure development, and fuel consump-
tion patterns. The research spans the pre-COVID (2016-2019), COVID (2020-2021),
and post-COVID (2022-2023) periods, revealing significant disruptions and subse-
quent recoveries across multiple transportation parameters. Findings demonstrate
notable declines in vehicle registrations and road accidents during pandemic lock-
downs, accompanied by improved air quality metrics. The post-pandemic period
shows rebounding trends in vehicle registrations and fuel consumption, with certain
segments like bicycle production experiencing sustained growth due to changed
consumer preferences. The chapter provides valuable insights into the pandemic’s
transformative effects on mobility patterns, transportation infrastructure utilization,
and environmental quality in India, offering important perspectives for transporta-
tion planning and policy formulation in the post-pandemic era.

Keywords: India, COVID transportation impact, vehicle registration, road accidents,
air quality index, fuel consumption

1. Introduction

The initial cases of COVID-19 in India were reported in January 2020. The pan-
demic subsequently unfolded in three distinct waves: the first from July 16, 2020,
to January 31, 2021; the second from March 16 to May 6, 2021; and the third from
January 1 to February 20, 2022. During these periods, the Government of India
implemented comprehensive public health interventions including national and state
level lockdowns, work from home mandates, suspension of in person education, and
restrictions on commercial activity to contain viral transmission.

These interventions significantly altered mobility patterns across the country.
With both public and private transportation systems disrupted, the pandemic
reshaped commuting behaviors, freight movement, and travel demand. This chapter
examines the multidimensional impact of COVID-19 on India’s transportation eco-
system, analyzing changes in vehicle registrations, road accidents, air quality (AQI),
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fuel consumption, road infrastructure development, and the bicycle market across
pre-pandemic (2016-2019), pandemic (2020-2021), and post-pandemic (2022-2023)
periods.

By contextualizing these parameters within the pandemic timeline, the chapter
aims to provide evidence-based insights into how large-scale public health crises can
trigger both disruptions and transitions in transport systems, offering important
lessons for future mobility planning, sustainability, and policy formulation.

2. Methodology

This study employs a comprehensive mixed methods approach to analyze the
impacts of COVID-19 on India’s transportation sector across three distinct time peri-
ods: pre-COVID (2016-2019), COVID (2020-2021), and post-COVID (2022-2023).
The research design facilitates temporal comparison to identify pandemic-induced
disruptions and subsequent recovery patterns across multiple transportation
parameters.

2.1 Data collection

The study utilizes secondary data from multiple authoritative sources to ensure
comprehensive coverage of transportation sector indicators:

1. Vehicle registration data: Time series data on vehicle registrations (total vehicles,
two-wheelers, and light motor vehicles) was sourced from the Vahan Portal (Va-
han.parivahan.gov.in) [1], India’s national vehicle registration database main-
tained by the Ministry of Road Transport and Highways.

2.Road safety statistics: Data on road accidents, fatalities, and injuries were ex-
tracted from “Road Accidents in India 2022” [2], the official publication of the
Ministry of Road Transport and Highways (MoRTH).

3. Air quality measurements: Monthly Air Quality Index (AQI) values across all
reporting cities were collected from the Central Pollution Control Board (CPCB)
of India’s monitoring network [3, 4].

4. Bicycle market trends: Production volumes and year-on-year growth figures were
compiled from the Annual Reports (2018-2023) of the Department for Promo-
tion of Industry and Internal Trade [5-7].

5.Road infrastructure development: National highway construction and expansion
data were obtained from Press Information Bureau releases and the Ministry of
Road Transport and Highways’ “Basic Road Statistics of India” [8].

6. Fuel consumption patterns: Temporal data on motor spirit (petrol) consumption

was collected from the Petroleum Planning & Analysis Cell of the Government
of India [9].
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2.2 Data analysis
The following analytical procedures were implemented:

1. Aggregation of registration data: Annual vehicle registration figures were com-
piled and categorized by vehicle type to identify segment-specific impacts.

2. Accident rate computation: Road safety data were analyzed to calculate accident
frequencies, fatality rates, and injury statistics across the three study periods.

3. Air quality assessment: Monthly and annual AQI averages were calculated to quan-
tify air quality variations in relation to changing mobility patterns.

4. Growth rate calculation: Year-on-year percentage changes were computed for bicycle
production, road infrastructure development, and fuel consumption to quantify the
magnitude of COVID-induced disruptions and subsequent recoveries.

5. Comparative benchmarking: Pre-COVID figures were used as baseline values to
measure the extent of change during and after the pandemic.

This methodological approach provides a robust framework for examining the
multifaceted impacts of the COVID-19 pandemic on India’s transportation landscape,
offering valuable insights for transportation planning, policy formulation, and
environmental management in the post-pandemic era.

3. Vehicle registrations in India: Pre and post-COVID
The analysis of Indian vehicle registration data was obtained from the Vahan por-

tal [1]. Vehicle registration data were compiled annually and categorized by type to
assess the impact across different vehicle segments. As illustrated in Figure 1, the data
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Figure 1.

Annual vehicle registrations in India (2016—2023), showing trends for total vehicles, two-wheelers, and light motor
vehicles.
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Figure 2.

Comparison of vehicle registration in pre-COVID, COVID, and post-COVID per year.

have been extracted from the compiled vehicle registration records available on the
Vahan portal. Vehicle registration statistics spanning 2016-2018 established a baseline
for comparison with subsequent periods.

The graphical data illustrate a clear trend in vehicle registrations across India from
2016 to 2023. A notable increase is observed up to 2018, followed by a significant
decline between 2020 and 2021, which aligns with the onset and peak impact of the
COVID-19 pandemic. This decline can be attributed to widespread mobility restric-
tions, economic slowdown, and vehicle production and sales disruptions. Specifically,
registrations of total vehicles, two-wheelers, and light motor vehicles all dipped
during this period. However, from 2022 onward, the data show a marked recovery,
with vehicle registrations rebounding as economic activities resumed and consumer
confidence improved in the post-COVID era.

The comparative analysis of vehicle registration data across pre-COVID, COVID,
and post-COVID periods provides valuable insights into the pandemic’s impact on
India’s transport sector. Figure 2 presents a comparative overview of vehicle registra-
tions in pre-COVID, COVID, and post-COVID per year. The data clearly illustrate a
decline in registrations during the COVID phase across all categories, total registra-
tions, light motor vehicles, and two-wheelers, reflecting the pandemic’s disruptive
effects on mobility and the economy. In contrast, the post-COVID phase shows a
visible rebound in registrations, indicating a recovery in consumer demand and a
resumption of manufacturing and transport activities.

4. Accidents in India: Pre and post-COVID

The road accident data for India have been sourced from Road Accidents in
India 2022 [2], the latest report published by the Ministry of Road Transport and
Highways (MoRTH), which reveals notable temporal patterns in traffic incidents.
Accident rate analysis involved evaluating road safety data to compute accident
frequencies, fatality rates, and injury statistics across the three study periods.

As depicted in Figure 3, the information is derived from the data presented in
the Road Accidents in India 2022 report [2]; the longitudinal trends in accident
frequency, fatality counts, and injury statistics from 2016 to 2022 establish a pre-
pandemic baseline.
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Trends in number of accidents, fatalities, and persons injured (2018-2022).
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Figure 4.
Comparison of number of accidents in pre-COVID, COVID, and post-COVID per year.

Figure 4 compares the number of road accidents per year during the pre-COVID,
COVID, and post-COVID periods. As shown, there was a significant decline in the
number of accidents during the COVID period, likely due to reduced vehicular
movement and restrictions on travel. However, the number of accidents rose again in
the post-COVID phase, exceeding even the pre-COVID levels. This trend highlights
the influence of mobility patterns on road safety and the need for reinforced traffic
management and safety measures in the post-pandemic era.

5. Trends in vehicle growth and accident rates in India

The relationship between vehicle registrations and road accident rates in India,
as depicted from 2017 to 2022, highlights a dynamic and synchronized pattern. The
graph shows that percentage changes in both parameters follow similar trajectories,
confirming a moderate to strong positive correlation. When vehicle registration
growth dipped, accident rates followed suit; when it rebounded, accident rates
similarly rose, as shown in Figure 5. The graph illustrates parallel trends, with both
indicators sharply declining during the COVID-19 pandemic (2020) and rebounding
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in the post-pandemic years. The most significant changes occurred in 2020 (sharpest
decline) and 2022 (highest rebound) [1, 2].

During the pre-COVID years (2017-2019), both vehicle registrations and accidents
displayed minor fluctuations but remained relatively stable, with modest positive
growth. However, in 2020—a year dominated by pandemic-induced lockdowns, India
experienced the most pronounced negative change, with vehicle registrations plum-
meting by over 20% and accidents declining by a similar margin. This suggests that
restricted mobility, supply chain interruptions, and reduced traffic exposure were the
primary drivers behind the drop in road incidents.

A sharp recovery is evident in 2021 and 2022, where both metrics surged. By 2022,
vehicle registrations had risen by approximately 15%, with road accident growth fol-
lowing closely. This rebound aligns with economic reopening, increased demand for
personal transport (especially two-wheelers and private cars), and resumed intercity
and freight movements. However, the near-parallel rise in accident rates indicates a
lack of proportionate advancement in road safety measures, traffic enforcement, and
infrastructure adaptation.

In a global context, many nations witnessed a similar V-shaped pattern in mobil-
ity and accident data post-COVID, though India’s rebound in accident rates appears
steeper. This underscores the urgent need for policy recalibration—balancing vehicle
ownership growth with enhanced investment in safer road environments, driver
education, and intelligent traffic management systems.

6. Air Quality Index of India: Pre and post-COVID

The Air Quality Index (AQI) serves as a critical instrument for communicating air
pollution levels to the public through health-related advisories. In 2014, India adopted
a standardized AQI methodology and subsequently began issuing daily AQI bulletins
in 2015. Air quality was assessed by calculating monthly and annual AQI averages
to quantify variations linked to changing mobility patterns [4]. Table 1 presents
the monthly average AQI values across all reporting cities monitored by the Central
Pollution Control Board (CPCB) of India [3].

The data reveal distinct seasonal patterns in air quality measurements. Overall,
India’s air quality fluctuates primarily between “Moderate” and “Satisfactory”
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Table 1.

All India monthly average AQI (2016-2023) [4].
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Figure 6.
Trend of average AQI of all India (2016-2023).

classifications. Winter months (December through February) consistently demon-
strate poorer air quality compared to summer and monsoon months (June through
September), which typically record more favorable conditions.

Figure 6 shows the trend of the average Air Quality Index (AQI) in India from
2016 to 2023. A gradual decline in AQI is observed from 2016 to 2019. A signifi-
cant dip occurred in 2020, corresponding to the COVID pandemic period, when
restrictions on transport and industry led to reduced emissions. Post-lockdown,
a slight increase in average AQI is noticeable, although it remains lower than the
pre-pandemic levels.

7. Fuel consumption in India

Before the COVID-19 pandemic, fuel consumption in India had been steadily
rising, driven by increasing vehicle ownership, rapid urbanization, and economic
growth. The road transport sector, being heavily reliant on fossil fuels, especially
diesel and petrol, contributed significantly to the country’s total energy consumption
and greenhouse gas emissions.
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Figure7.
Trend in consumption of motor spirit in India from 2013 to 2023.

Temporal data on motor spirit (petrol) consumption were collected from the
Petroleum Planning & Analysis Cell of the Government of India [9]. Figure 7 rep-
resents the trend consumption of motor spirit in India from 2013 to 2023. In India,
“motor spirit” is a technical term for petrol or gasoline.

The graphical trend reveals several key inflection points. From 2013 to 2019, fuel
consumption increased consistently, reflecting India’s growing dependence on motor-
ized transport amid rapid urbanization and economic expansion. The most notable
disruption occurred in 2020, when national lockdowns led to a sharp, unprecedented
dip in fuel demand. This decline is directly correlated with reduced vehicular move-
ment, industrial slowdowns, and restrictions on both intercity and intracity travel.
Importantly, the fuel consumption downturn aligned temporally with significant
improvements in national air quality indicators.

Post-pandemic years (2021-2023) demonstrate a clear V-shaped recovery in con-
sumption patterns. As restrictions eased and economic activity resumed, fuel demand
rebounded rapidly. By 2022-2023, motor spirit consumption not only recovered but
exceeded pre-pandemic levels, indicating a persistent shift in mobility behavior. The
continued preference for personal vehicles over public transport driven by health
concerns, remote work adaptation, and last-mile delivery demand contributed to this
rise.

The long-term implication of this trend is a potential reversal of the temporary
environmental benefits gained during the pandemic. Without a structural shift
toward clean energy alternatives, growing motor fuel consumption will likely exacer-
bate air pollution, carbon emissions, and energy security concerns. Hence, the graph
underscores the urgent need for scalable policies promoting electric vehicles (EVs),
enhanced public transport, and modal integration to mitigate the environmental
impact of India’s transport sector.

8. Linking fuel consumption and air quality trends in India

The interplay between fuel consumption and ambient air quality, as measured by
the Air Quality Index (AQI), offers a compelling lens into the environmental impact
of transport activity in India. From 2017 to 2019, a consistent decrease in AQI (imply-
ing improved air quality) contrasts with a slight but steady rise in fuel consumption,
suggesting that other factors such as industrial emissions and seasonal meteorology
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Percentage change in India’s average Air Quality Index (AQI) and fuel consumption from 2017 to 2022.

may have moderated transport related pollution gains. Figure 8 illustrates the per-
centage change in India’s average Air Quality Index (AQI) and fuel consumption from
2017 to 2022. The graph reveals an inverse relationship, with AQI improving and fuel
use dropping significantly in 2020 due to COVID-19 lockdowns. The post-pandemic
years (2021-2022) show fuel consumption rising again, accompanied by a partial
deterioration in air quality [3, 9].

A clear inflection point occurred in 2020, coinciding with the COVID-19 lock-
down. Both variables exhibit their most dramatic changes during this year: fuel con-
sumption plummeted by nearly 20%, while AQI improved by a similar margin. The
symmetry of these trends strongly indicates a causal relationship between reduced
vehicular movement due to restricted mobility and a significant drop in petrol and
diesel combustion emissions, improving air quality across urban centers.

Post-pandemic recovery is evident in 2021 and 2022. Fuel consumption
rebounded rapidly, driven by increased private vehicle usage and freight movement.
Correspondingly, AQI worsened, although it did not return to pre-pandemic levels,
suggesting a partial but not full reversion in emission loads. Notably, the steeper
rebound in fuel consumption relative to AQI deterioration may be attributed to
improved fuel efficiency standards, continued use of non-motorized transport (e.g.,
bicycles), and adaptive policies promoting cleaner mobility in some regions.

The Indian trend parallels global patterns, where lockdowns led to temporary
air quality improvements followed by gradual deterioration. However, India’s post-
COVID rebound in fuel use and its direct impact on AQI reaffirms the necessity
for long-term emission reduction strategies—transitioning toward electric mobil-
ity, sustainable fuels, and mass transit systems to decouple transport growth from
environmental degradation.

9. The change in the bicycle market of India

The bicycle market in India has historically been a crucial segment, catering to
diverse demographics from daily commuters in rural areas to fitness enthusiasts in
urban regions. However, the onset of the COVID-19 pandemic in early 2020 brought
profound changes in consumer behavior, health consciousness, and urban mobility
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preferences, significantly impacting this market. Production volumes and year-on-
year growth data were sourced from the Annual Reports (2018-2023) published by
the Department for Promotion of Industry and Internal Trade [5-7]. Table 2 and
Figure 9 illustrate the trends in bicycle production in India.

Table 2 and Figure 9 illustrate the annual bicycle production volumes in India
from 2018 to 2023, highlighting both absolute production levels and year-on-year
growth rates. The graph captures a pivotal shift triggered by the COVID-19 pandemic.
While production declined slightly in 2019-2020, a sharp increase was observed in
2020-2021 and 2021-2022, corresponding to the peak pandemic years. This surge—
almost 20% in 2020-2021—is indicative of changing consumer behavior marked by
increased health consciousness, a preference for socially distanced personal mobility,
and a rise in recreational cycling.

The continued growth in 2022-2023, though at a more moderate pace, suggests
that this shift was not merely transitory. Instead, it points to the emergence of a
sustained demand for bicycles, especially in urban and peri-urban areas. Factors such
as supportive government schemes, expansion of cycling infrastructure, and increas-
ing environmental awareness have contributed to the bicycle market’s resilience and
evolution during and after the pandemic.

The data underscore the adaptability of the non-motorized transport (NMT)
sector and its potential role in promoting sustainable mobility in India. The trends
also reflect global parallels where cycling witnessed a resurgence during the
pandemic, prompting several cities to institutionalize infrastructure for active
transport modes.
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Figure 9.
Annual bicycle production volumes and year-on-year growth rates in India from 2018 to 2023.

Year Production volume (millions) Year-on-year growth (%)
2018-2019 16.4 4.50
2019-2020 15.8 -3.70
2020-2021 189 19.60
2021-2022 22 16.40
2022-2023 235 6.80

Table 2.

India bicycle production trends.
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10. Road infrastructure

India possesses an extensive road network spanning approximately 6671 million
kilometers, making it the second largest in the world. The distribution of road types is
as follows [10]:

* National Highways (NH): 146,145 km
e State Highways (SH): 179,535 km
¢ Other Roads: 6,345,403 km

National Highways serve as the backbone of the country’s transportation
infrastructure. They play a pivotal role in fostering economic growth and social
development by facilitating the efficient movement of freight and passengers and
by enhancing connectivity to markets, industries, and remote regions. National
highway construction and expansion data was obtained from Press Information
Bureau releases and the Ministry of Road Transport and Highways’ [10] “Basic Road
Statistics of India” [8]. Figures 10 and 11 depict the year-wise trend in the total length
of National Highways and the annual length of National Highways constructed,
respectively.

Figure 10 illustrates the cumulative expansion of India’s National Highway
(NH) network from year to year. The graph likely shows a steadily increasing
trend, reflecting consistent investment in road infrastructure development. This
growth underscores the government’s strategic focus on enhancing connectivity,
facilitating freight and passenger mobility, and supporting economic develop-
ment across regions.

Figure 11, on the other hand, presents the annual length of National Highways
constructed, which serves as a direct indicator of implementation pace. This
graph is useful for identifying year-on-year fluctuations in construction activity.
Notably, a dip during the COVID-19 pandemic years (2020-2021) likely reflects
labor shortages, supply chain disruptions, and lockdown related delays. However,
arecovery post-2021 demonstrates resilience in infrastructure delivery and the
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Figure 10.

Cumulative length of National Highways (NH) in India over time.
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Figure 11.
Annual length of National Highways constructed in India from 2016 to 2023.

government’s prioritization of transport infrastructure in the economic revival
strategy.

Together, these figures offer a comprehensive view of both cumulative network
expansion and yearly performance, providing critical context for analyzing mobility
improvements and the broader role of infrastructure in shaping transport patterns.

11. Correlation analysis

Table 3 presents the correlation matrix for various parameters discussed in
this study. As it can be observed, there is highly significant correlation (at the
level of 0.05) between vehicle registration and annual average AQI levels (0.118).
Additionally, bicycle production is highly significant for COVID/non-COVID period
(0.012).

Further, at the significance level around 0.1, there was a significant drop in fuel
consumption during COVID period, and on the other hand, there is a correlation
between vehicle registrations and the number of accidents (sig. value 0.057).

12. Summary

This comprehensive analysis of India’s transportation sector across pre-COVID
(2016-2019), COVID (2020-2021), and post-COVID (2022-2023) periods reveals
significant disruptions and subsequent transformations in mobility patterns, infra-
structure utilization, and environmental impacts. The research findings demonstrate
several key trends that collectively illustrate the pandemic’s profound influence on
transportation dynamics in India.

Vehicle registration data exhibit a clear V-shaped pattern, robust growth until
2018, followed by a sharp decline during 2020-2021 and a substantial recovery from
2022 onward. This pattern reflects the direct impact of pandemic-induced restrictions
on mobility, economic activities, and consumer confidence. Similarly, road accident
statistics demonstrate a parallel trend, with accident rates declining during lockdown
periods and rebounding as mobility resumed, highlighting the strong correlation
between traffic volumes and safety outcomes.
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Year Vehicle_Registered Accidents AQI Bicycle_Production Fuel_Consumption NH_Construction
Year Pearson correlation 1 -671 -.239 —.782 954 .801 426
Sig. (2-tailed) 215 699 118 .012 104 475
N 5 5 5 5 5 5 5
Vehicle_Registered Pearson correlation -671 1 .868 953’ —.636 —-.095 -.521
Sig. (2-tailed) 215 .057 .012 .249 .879 .368
N 5 5 5 5 5 5 5
Accidents Pearson correlation -239 .868 1 781 -.187 .383 =277
Sig. (2-tailed) 699 .057 119 764 525 652
N 5 5 5 5 5 5 5
AQI Pearson correlation -.782 953" 781 1 —.697 -.275 —-.350
Sig. (2-tailed) 118 .012 119 191 655 .564
N 5 5 5 5 5 5 5
Bicycle_Production Pearson correlation 954 —.636 —.187 —.697 1 762 439
Sig. (2-tailed) .012 .249 764 191 134 460
N 5 5 5 5 5 5 5
Fuel_Consumption Pearson correlation 801 -.095 383 -.275 762 1 190
Sig. (2-tailed) 104 .879 .525 655 134 .760
N 5 5 5 5 5 5 5
NH_Construction Pearson correlation 426 -.521 -.277 —-.350 439 190 1
Sig. (2-tailed) A75 .368 652 .564 460 760
N 5 5 5 5 5 5 5

"Corvelation is significant at the 0.05 level (2-tailed).

Table 3.
Correlation matrix illustrating relationships between various transportation parameters analyzed in the study.
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Air quality measurements revealed a notable improvement during the pandemic
period, with the national Air Quality Index (AQI) showing its lowest values in 2020.
This improvement directly corresponded with reduced fuel consumption, which
plummeted by approximately 20% during peak lockdowns. The inverse relationship
between these metrics underscores the significant environmental impact of transpor-
tation emissions on India’s air quality.

The bicycle market emerged as a unique sector that experienced sustained growth
during and after the pandemic. Production volumes surged by nearly 20% in 2020~
2021 and continued to increase in subsequent years, albeit at a more moderate pace.
This trend reflects a shift in consumer preferences toward healthier, more sustainable,
and socially distanced transportation options, a change that appears to have endured
beyond the immediate pandemic period.

Road infrastructure development, while temporarily slowed during 2020-2021
due to construction challenges, demonstrated resilience with recovery in national
highway construction rates post-pandemic. This continued infrastructure expansion
is likely to support the increasing vehicular population and changing mobility pat-
terns in the coming years.

These findings collectively suggest that while many transportation parameters
have returned to or exceeded pre-pandemic levels, certain changes, such as increased
bicycle adoption and heightened awareness of transportation’s environmental
impacts, may represent lasting shifts in India’s mobility landscape. The temporary
improvements in air quality during lockdown periods provide valuable insights into
the potential environmental benefits of reduced vehicle emissions, offering important
considerations for future transportation policy and planning.

The study highlights the need for balanced approaches to transportation develop-
ment that address the growing demand for mobility while incorporating lessons
learned during the pandemic about environmental sustainability, alternative trans-
portation modes, and the adaptability of transportation systems to external shocks.
As India continues its post-pandemic recovery, these insights can inform more
resilient, inclusive, and sustainable transportation strategies that better serve both
human mobility needs and environmental goals.

The research contributes to the broader understanding of how major disruptions
can reshape transportation systems and patterns, providing valuable lessons for
transportation planners, policymakers, and researchers globally as they navigate the
post-pandemic era and prepare for future challenges.
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