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Abstract

Inaccessibility to sanitation facilities and poor hygiene practices are major challenges faced by residents
of cities in developing countries. Sanitation issue became critical during the COVID-19 pandemic due to
current situation of facility and hygiene behaviour in most cities of developing nations. Improvement in
sanitation facilities and hygiene practices were noticeable during the COVID-19. However, studies that
explore the sanitation facility and hygiene behaviour during and after the COVID-19 are scanty in
literature. This study compared the residents’ sanitation facilities and hygiene practices during and after
COVID-19 pandemic periods using residents’ perceptual data according to residential densities. The study
area was stratified into three residential densities, namely: low, medium, and high. Google Earth was
utilized to determine the total number of buildings (3,233) in the selected neighborhoods. Using a
systematic sampling technique, 195 buildings (6%) were selected for questionnaire administration. Data
collected were analyzed using frequency distribution, percentage, ANOVA, and Likert scale. The residents’
assessment of the adequacy of sanitation facilities was higher during the COVID-19 pandemic (mean
Sanitation Facility Index (SFI) = 4.06) compared to the post-COVID-19 period (mean SFI = 2.93). Analysis
of variance (ANOVA) results revealed a statistically significant difference in residents’ sanitation practices
during the COVID-19 period (F (2,33) = 4.019, p = .027). However, no statistically significant difference
was observed in sanitation practices across residential densities in the post-COVID-19 period (F(2,33) =
2.726, p = .080). These findings indicated the decline in sanitation practices and the inadequacy of
sanitation facilities in the post-pandemic context across urban residential densities in Nigeria.

Keywords: COVID-19 pandemic; residential density; sanitation facility; sanitation practice; urban
sanitation.

INTRODUCTION

On March 11, 2020, the World Health
Organization (WHO) formally declared the corona-
virus disease 2019 (COVID-19) outbreak, three
months after it was initially detected in Wuhan City,
Hubei province, China, to be a pandemic because
of, its rapid rate of transmission and threat to public
health (Meng, et al., 2020; Ojong 2020). Many
government agencies and scientific organizations
ventured into developing vaccination and
medication in order to stop the disease. COVID-19
spreads through respiratory droplets and vomits;
hygiene behaviour is unquestionably one of the
most important non-pharmaceutical methods to
contain the virus, in addition to the search for
medications and the development of an effective
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vaccine (Altun, et al., 2014; Ding, et al. 2021;
Horby and Monto, 2006). As a result, the COVID-
19 response has made the condition of the water
supply, sanitation, and hygiene very important. This
has been made possible, in part, by promoting
correct hand washing practices and, in particular,
frequent hand washing (Islam et al., 2021; World
Health Organization and United Nations Children's
Fund, 2020a). Hands are crucial in the spread of
COVID-19, because they come into direct touch
with the mouth, nose, and conjunctiva of the eyes,
facilitating the virus's contraction (Cucinotta and
Vanelli, 2020; Haston, 2020). As a result, practicing
good hand hygiene by washing your hands often
with soap and water or using hand sanitiser is
advised (Haston, 2020). For proper and efficient
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hand hygiene, Howard et al. (2020) stated that
accessibility to hand-washing stations and enough
water from reliable sources is essential. However,
especially in low- and middle-income countries,
there is a shortage of access to soap and water
sources that encourage good hand hygiene (Howard
et al., 2020; WHO, 2019; WHO, 2020).

A number of studies have reported
condition of sanitation facilities and hygiene
behaviour before COVID-19 pandemic in Nigeria
and Lagos State in particular (Ordinioha and
Owhondah, 2008; Abubakar, 2016; Bello, 2016).
For example, findings of a study from a semi-urban
community in River State, Nigeria found that only
68% of the households in the community had access
to a sanitation facility (Ordinioha and Owhondah,
2008). Similarly, overwhelming majority of
Nigerian urban areas remain unconnected to central
sewer system and shortage of domestic water
supply was experienced in several parts of Nigeria
(Abubakar, 2016). Studies have shown that issues
of poor environmental sanitation are not limited to
a particular residential zone, it occurs in the
traditional core areas, urban centres and peri-urban
areas or suburbs (Adedibu and Okekunle, 1989;
Afon, 2006). WHO (2015) reported that about 66
million people do not have access to portable water
and more than 100 million people are without
access to improved sanitation in Nigeria. The
results of research conducted in Lagos, Nigeria
revealed inadequate supply of sanitation facilities
like public toilets, drainage, sewerage networks,
waste water treatment and disposal facilities; and
poor sanitation practices have contributed to
various social and health problems in the country
(Bello, 2016).Yussuf et al; (2014) found that
waterborne diseases were significantly influenced
by poor personal hygiene habits and open
defecation in ditches, which were widely practiced
in the urban slums in Lagos State.

To prevent the spread of disease that arises
from coming into contact with dirty surfaces, public
areas underwent thorough cleaning and disinfection
(Yang, & Yu, 2023). A study found that inhabitants
demonstrated improved hand washing and
sanitation habits related to disinfection (e.g., using
soap and alcohol to clean toilet seats) throughout
the pandemic. Daily public lavatory disinfection
was stepped up during the pandemic (Xu, et al.,
2022). Long-standing differences in access to water
and sanitation services among Indigenous
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communities nationwide were highlighted by the
COVID-19 pandemic (Hathaway, 2021; Kakol et
al.,, 2021; van Dorn et al., 2020; Wilder, 2020).
According to Rodriguez-Lonebear et al. (2020),
there was a significant disparity in the incidence of
COVID-19 cases between tribal communities in the
contiguous United States and the general population
as of July 2020. The lack of sanitary facilities is
likely to blame for a considerable percentage of this
gap. Unsafe water, poor sanitation, and poor
hygiene were shown to be the cause of 829 000
annual diarrhoeal fatalities and 1.9% of the world's
disease burden (Kumar et al., 2020). Study by
Freeman et al. (2017) demonstrated that high
frequency of infectious diseases in sub-Saharan
Africa, Asia and part of Latin America are mostly
attributable to the nations’ inadequate sanitation
standards. These include helminthic infections,
cholera, typhoid, diarrhoea, Hepatitis A, acute
respiratory infections, tuberculosis, and, in recent
past, the COVID-19 outbreak, which is responsible
for a sizable portion of morbidity and mortality.

Basic hygiene practices, including washing
of hands with soap and water, have been
demonstrated by researchers to be the most
straightforward and successful way to stop the
spread of infectious diseases (Mushi and Shao,
2020; WHO, 2020). Additionally, millions of
people are at greater risk of contracting infectious
diseases like COVID-19 in many developing
nations because of shortcomings in water,
sanitation, and hygiene (WASH) organisations
(Blake et al., 2020). Provision of drinkable water,
enhanced sanitation, and a clean lifestyle are
essential for maintaining public health during
infectious disease outbreaks, including COVID-19
(Boisson et al., 2016; Wang et al., 2020). It is proper
to continue using face masks, hand gloves, and hand
washing among other common infection prevention
and control measures, after COVID-19 outbreak
(Desye, 2021). According to WHO/UNICEF
(2015), sanitary services are scarce and difficult to
access in low-income countries, particularly in
areas with unplanned urban populations.

The COVID-19 pandemic, spread more
quickly in unclean and unsanitary environments. It
is therefore important for everyone to prioritises
provision of sufficient sanitation facilities and good
hygiene practices. Though there are studies on
sanitation facilities and hygiene practices (COVID,
2020; Daramola, et al., 2019; Olanrewaju,
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Ilemobade, 2009; Olowoporoku, 2017; Owoeye,
and Adedeji, 2013; Pickering, et al., 2015; WHO,
2022), however, reliable data on sanitation facility
and hygiene behaviour during and after COVID-19
pandemic in residential spatial structure of Nigerian
cities are scarce in the literature. This study is an
attempt to fill this gap. Against this background, the
study seeks to explore whether there are significant
variations in the socioeconomic characteristics of
residents, assess their perceptions of the adequacy
of available sanitary facilities, and examine the
hygiene practices adopted during and after the

COVID-19 pandemic. It further aims to determine
whether there are notable differences in hygiene
behavior between the two periods.

MATERIALS AND METHODS

The study area is situated in Sub-Saharan
Africa in Lagos State, Nigeria (see Fig. 1). Using
historical characteristics determined by earlier
research, the study region was stratified into three
residential spatial structures (Faniran et al., 2017;
Lawanson & Fadare, 2013).

Figure 1: Locations of the study area

Source: Map Extract from Google Earth

There were 794, 852, and 1,587 residential
buildings in low, medium, and high residential
densities. There were 3,233 buildings in all (see
Table 1). The total number of residential buildings

was determined using Google Earth in conjunction
with a physical survey. A systematic sampling
procedure was used to select 195 buildings (6%) for
questionnaire administration.

Table 1: Residential densities and Neighbourhoods in Ogba Community, Lagos

Residential Neighbourhoods Number of Sample size

densities houses

Low Guiness, Wemco and Adeniyi Jones 794 48

Medium Aguda, Isheri, Oba Akran, Acme and 852 52
Dideolu

High Akilo, Iju, Haruna, Obawole, Collee, 1,587 95
Anthony Enahoro and Pen-cinema

Total 3,233 195

Source: Author’s Fieldwork

A questionnaire was used to collect
required data from household heads. Households in
the context of this study refer to male or female
adult who makes key decisions for the household.
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The survey was carried out in 2023 between March
and April. The residents were asked to provide
information on their socioeconomic attributes such
as gender, age, marital status, and education, among
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others, the availability of sanitary facilities both
during and after the outbreak of the disease, and
their hygiene practices both during and after.
Descriptive statistics such as percentages and
frequency distribution were used to analyse
socioeconomic characteristics of the residents.
ANOVA test was to establish if there is significance
difference between in sanitation facilities and
hygiene practices in residential areas during and
after the pandemic.

Residents were asked to rate the level of
perceived adequacy of sanitation facilities. They are
required to assign a rating of "very adequate,"
"adequate," "just adequate," "inadequate," or "very
inadequate" to each sanitary facility based on how
adequate they believed it to be. Each rating was
given a value of 5, 4, 3, 2, and 1 in order to create
the indices. This approach was used in earlier
research works (Adeniyi et al., 2022; Afon, 2007,
Peter, 2019). The sanitation facility index (SFI) for
each variable was calculated by dividing the total
number of residents by the sum of the weight values
(SWV), which are the product of the number of
residents and every variable's weight value. The
mathematical expression for SWV is as follows:

5

SWV = Z QiZi— = — = —— g.1
i=1
Where: SWV = Summation of weight value
attached to each rating

Qi = Number of residents rating
sanitation facility 7; and

Zi = weight attached to attribute i (1,
2,3,4,5)

The sanitation facility index (SFI) was
arrived at by dividing SWV by the total number of
responses. It is expressed with this mathematical
equation:

SFSI= W

I 0
Where SFI = Sanitation facility index
Qi = Number of residents rating sanitation
facility i
The Sanitation Facility Index (SFI) has a range of
values from 1 to 5. The index ranges from Very low
(1), Low (2), Neither low/Nor high (3), High (4) and
Very high (5). The perception of the adequacy of
sanitation facilities was higher with higher SFI
estimates.

eq. 2
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RESULTS AND DISCUSSION
Socioeconomic Characteristics

Issues of sanitation concern all and sundry,
this is why analysis of residents’ socioeconomic
characteristics becomes necessary to ensure that the
opinions and perceptions of residents with varying
socioeconomic status are captured. The three
distinct residential densities that are typically
observed in cities were considered. This is done to
make sure that socioeconomic bias was not present
in the data that were gathered. The percentage of
male and female residents sampled varied very
marginally (1.6%). The data from the field survey
reflected both genders' perspectives on post-
COVID-19 sanitation practices and adequacy of
facilities. [Each residential density's sample
percentage of the overall population was also
proportionate to that density. The majority of
residents that were interviewed were older than
minors. This relates to the idea that adults should
provide pertinent and thorough knowledge about
domestic sanitation. Nonetheless, a sizeable
fraction (13.8%) of residents who were younger
than 18 was also included in the survey.

Sixty-seven percent of the residents were
married. The percentages of residents who were
single, divorced, and widowed or widower were
24.6%, 2.6%, and 6.7%, respectively. A small
percentage (3.2%) of the residents lacked formal
education, whereas the majority (96.8%) had some
sort of education, with over 50% having completed
postsecondary education. This is mostly because
the study area is located in an urban environment
with easily accessible and reasonably priced
educational resources. Residents who work in the
informal sector—that is, trading—make up a
sizable portion of the workforce (55.4%). Thirty-
one percent were employed in the official sector,
and thirteen percent were students. The majority of
residents (68.6%) were flat occupiers. Face-me-I-
face-you housing has the lowest percentage (1.2%).
The congested layout and lack of privacy of this
kind of house deters city residents from occupying
it. Large household sizes were common in the area,
despite the survey being conducted in an urban
setting. 34.9% of households are made up of less
than five persons. Five-person households are
represented by the remaining percentages (65.1%).
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Table 2: Socioeconomic background

Variable Residential density Total n (%)
Low n (%) Medium n (%) High n (%)
Gender
Female 26 (54.2) 24 (46.2) 49 (51.6) 99 (50.8)
Male 22 (45.8) 28 (53.8) 46 (48.4) 96 (49.2)
Total (%) 48 (100) 52 (100) 95 (100) 195 (100)
Age (years)
<18 5(10.4) 9(17.3) 13 (13.7) 27 (13.8)
18-28 15 (31.2) 17 (32.7) 32 (33.7) 64 (32.8)
29-39 13 (27.1) 14 (26.9) 28 (29.5) 55(28.2)
40-49 9 (18.8) 5(9.6) 12 (12.6) 26 (13.3)
Above 49 6 (12.5) 7 (13.5) 10 (10.5) 23 (11.8)
Total (%) 48 (100) 52 (100) 95 (100) 195 (100)
Marital status
Single 10 (20.8) 13 (25.0) 25(26.3) 48 (24.6)
Married 32 (66.7) 37(71.2) 61 (31.3) 130 (66.7)
Divorced 2(4.2) 0(0.0) 3(3.2) 5(2.6)
Widow/widower 4(8.3) 2 (3.8) 6 (6.3) 12 (6.7)
Total (%) 48 (100) 52 (100) 95 (100) 195 (100)
Education
Illiterate 0(0.0) 2 94.2) 4(4.2) 6(3.2)
Primary 3(6.3) 10 (19.2) 13 (13.7) 26 (13.3)
Secondary 8 (16.7) 11 (21.2) 15 (15.8) 34 (17.4)
Vocational 5(10.4) 4(7.7) 10 (10.5) 19 (9.7)
Tertiary 32 (66.7) 25 (48.1) 53 (55.8) 110 (56.4)
Total (%) 48 (100) 52 (100) 95 (100) 195 (100)
Occupation
Student 6 (12.6) 8 (15.4) 15 (15.8) 29 (13.6)
Trading 25 (52.0) 26 (50.0) 57 (60.1) 108 (55.4)
Company- 12 (25.0) 9(17.3) 14 (14.7) 35(17.8)
employment
Professional 5(10.4) 7 (13.5) 8(8.4) 20 (9.5)
Civil service 0(0.0) 2(3.8) 1(1.1) 424
Total (%) 48 (100) 52 (100) 95 (100) 195 (100)
House type
Face-me-I-face you 0 (0.0) 1(1.3) 5(2.0) 6(1.2)
Self-contained 6 (12.5) 14 (25.0) 7 (34.0) 27 (14.8)
Flat 25(71.8) 30 (71.3) 77 (62.0) 129 (68.6)
Duplex 17 (29.1) 7 (13.5) 6 (11.5) 30 (15.4)
Total (%) 48 (100) 52 (100) 95 (100) 195 (100)
Household size
< 5 persons 14 (29.2) 32 (66.7) 13 (21.1) 59 (34.9)
5-9 persons 1(2.1) 10 (19.2) 9 (36.8) 20 (11.8)
10-14 persons 18 (37.5) 4(7.7) 21 (22.1) 67 (39.6)
>14 persons 4(8.3) 6 (11.5) 12 (14.0) 23 (13.7)
Total (%) 48 (100) 52 (100) 95 (100) 195 (100)

Source: Author’s Fieldwork
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Adequacy perception of sanitation facilities
during and after COVID-19

The residents' assessment of the sanitation
facilities' adequacy, as measured by the Sanitation
Facility Index (SFI), during and after the COVID-
19 pandemic, is shown in Table 3. The table
displays the Mean for every era indicated by y. This
is calculated by taking the total SFI of all the
sanitary facilities and dividing it by the total number

of facilities (n=12). As a result, the average index
of sanitation facilities during the COVID-19
pandemic, indicated by y, is 4.06, whereas the
average value following the pandemic, indicated by
e 1s 2.93. Based on these data, it is evident that
there were substantial differences in each of the two
periods' sanitary facility adequacy. When compared
to the post-COVID-19 period, the adequacy during
the pandemic period was higher.

Table 3: Adequacy of sanitation facilities during and after COVID-19

Sanitation facility During Covid-19 period Post Covid-19 period

SWV__ ya (VaPa)  (Ya-Ju)*  SWV__ y. YVe-J) (Ve Jio)
Nose cover 912 4.67 0.61 0.3721 207 1.06 -1.87 3.4969
Hand sanitizer/soap 908 4.66 0.60 0.3600 259 1.33 -1.60 3.3215
Wash-hand basin 900 4.62 0.56 0.3136 489 2.50 -0.43 0.1849
Hand glove 893 4.58 0.52 0.2704 297 1.52 -1.41 1.9881
Community waste storage 769 3.94 -0.12 0.0144 894 4.58 1.65 2.7225
container
Private waste collection 765 3.92 -0.14 0.0196 737 3.78 0.79 0.6241
truck
Government waste collection 742 3.81 -0.25 0.0625 759 3.89 0.96 0.9216
truck
Community sewer system 711 3.65 -0.41 0.1681 693 3.55 0.62 0.3844
Public water supply 768 3.93 -0.13 0.0169 792 4.06 1.13 1.2769
Water supply from borehole 803 4.12 0.06 0.0036 873 4.48 1.55 2.4025
Water supply from well 764 3.92 -0.14 0.0196 742 3.81 0.88 0.7744
Public toilet 563 2.89 -1.17 1.3689 137 0.70 -2.30 5.2900
Total 48.72 35.26
Mean 4.06 2.93

Jarepresents Mean of SFI during Covid-19, while y. stands for Mean of SFI after Covid-19

Source: Author’s Fieldwork

More investigation demonstrates that
during the COVID-19 pandemic, five of the twelve
sanitation facilities evaluated had a positive
departure regarding the Mean (7,). The nose cover
(0.61), hand sanitizer/soap (0.60), wash-hand basin
(0.56), hand glove (0.52), and borehole water
supply (0.06) are these sanitation facilities. It
suggests that throughout the time, the facilities'
level of adequacy is higher. The community waste
storage containers (-0.12), private waste collection
trucks (-0.14), government waste collection trucks
(-0.25), community sewer system (-0.41), and
public water supply (-0.13) are among the sanitation
facilities that have a negative deviation from the
Mean (y,). The well water supply (-0.14) and the
public toilet (-1.17) are the other two. This implies
that government rules requiring the use of sanitation
facilities, which are essential to the prevention of
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COVID-19, are being followed. In post-COVID-19
period, community waste storage containers (1.65),
private waste collection trucks (0.79), government
waste collection trucks (0.96), community sewer
systems (0.62), and public water supply (1.13) are
among the sanitation facilities with positive
deviation about the Mean (ji.). The others are wells
(0.88) and boreholes (1.55). This shows that those
sanitary facilities have improved to the point where,
following the COVID-19 pandemic, their degree of
adequacy is marginally above average. On the other
hand, five sanitary facilities have negative
deviations, meaning that their index is below
average. These include a nose cover, hand
soap/sanitizer, wash-hand basin, hand glove, and
public lavatory, with relative variations from the
mean of -1.87, -1.60, -0.43, -1.41, and -2.30. After
COVID-19, the facilities were egregiously
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deficient. This is related to the loosening of
COVID-19 regulations, which led some individuals
to believe that the sanitary materials are no longer
required. Most residents assumed that the sanitation
facilities are necessary to guard against the COVID-
19 pandemic.

Sanitation practices during and after COVID-19
pandemic

Table 4 shows the sanitation habits of the
inhabitants in each residential density both during
and after the COVID-19 epidemic. For example,
during the COVID-19 era, nose cover usage (100%)
was perceived to be the most frequently observed
sanitation practice in the low-density residential
area. Other good habits include hand washing
(95.8%), flushing the toilet after use (91.7%), using
soap or sanitiser (89.6%), and properly disposing of
garbage (87.5%), in that order of significance. The
least was waste segregation (45.8%). Following the
COVID-19 pandemic, residents' attention to
cleanliness procedures severely decreased. During
the COVID-19 pandemic, 100% of residents used
nose covers; in the post-COVID-19 era, that
number dropped to just 16.7%. Similarly, there was
a significant decline in the proportion of inhabitants
adhering to additional hygiene protocols. Hand
washing dropped from 95.8% to 52.1%. After-use
toilet flushing decreased to 83.3% from 91.7%.
While appropriate waste disposal practices
decreased from 87.5% to 79.2%, the use of
sanitizer/soap decreased from 89.6% to 45.8%.
From this analysis, it can be concluded that
compared to the post-pandemic period, there was a
higher level of engagement in sanitation activities
during the pandemic.

Throughout COVID-19, the usage of nose
covers was the most frequently observed (100%)
sanitation practice in residential areas with a
medium density. The residents also followed other
good sanitary practices, such as cleaning their hands
(96.2%), flushing the toilet after using it (90.4%),
disposing of waste properly (86.5%), and weeding
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(82.7%). After the pandemic, residents' attitudes
towards cleanliness procedures significantly
decreased, much like those of their counterparts in
low-density neighbourhoods. While all people wore
nose covers during the COVID-19 pandemic, just
13.5% of residents did so in the post-pandemic era.
That was also the case with regard to basic hygiene,
which includes weeding, cleaning your hands after
using the toilet and disposing of waste properly.
The proportions of inhabitants who took part after
COVID-19 are 23.1%, 86.5%, 40.4%, and 44.2%.
The proportionate difference in sanitation practices
before and after the COVID-19 pandemic suggests
that sanitation received more attention during the
pandemic than it did after.

Even though 94.7% of residents in high-
density residential areas adhered to the sanitary
practice of covering their noses, it is still the most
common one. Comparing the percentage of
residents in low- and medium-density residential
areas who utilised nasal covers during the COVID-
19 pandemic, there is a 5.3% difference. During the
COVID-19 pandemic, residents participated in
hand washing (89.5%), using soap or sanitiser
(84.2%), cleaning the drains (82.1%), and weeding
(79.0%) at higher rates than other sanitation
activities. Residents in high-density residential
areas showed a similar reduction in attitude towards
sanitation measures following the pandemic as did
those in the other two residential densities. The
percentage of those who followed sanitation
guidelines during the COVID-19 pandemic and
those who participated in post-pandemic activities
differs significantly. The percentage changes in the
residents' use of nose covers, hand washing,
sanitizer/soap use, drainage cleaning, and weeding
during and after the COVID-19 pandemic are
93.6%, 80.0%, 76.8%, 36.8%, and 21.1%,
respectively.  Low income and low levels of
education among the residents may be the cause of
the significant difference in the percentage of
sanitation practices between the two periods.
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Table 4: Residents' sanitation practice during and after COVID-19 periods

Sanitation Low Density Medium High Density The Two Periods
practice Density
During Rank Post Ran During Ranki Post Ran  During Rank Post Rank During Rankin Post Ranki
Covid- ing Covid- king Covid- ng Covid- king Covid- ing Covid-  ing Covid- g Covid- ng
19 (%) 19 (%) 19 (%) 19 (%) 19 (%) 19 (%) 19 19
Washing of 95.8 2 52.1 6 96.2 2 23.1 6 89.5 2 9.5 6 92.8 2 23.6 6
hands
Using 89.6 4 45.8 7 80.8 6 21.2 7 84.2 3 7.4 7 84.6 3 20.5 7
sanitizer/soap
Sneezing into  85.4 6 10.4 10 73.1 9 8.9 11 453 8 2.1 10 62.6 8 4.6 10
elbow
Nose cover 100 1 16.7 8 100 1 13.5 8 94.7 1 1.1 11 97.4 1 8.2 9
usage
Hand glove 72.9 11 42 12 51.9 11 1.9 12 34.7 9 0.0 12 48.7 10 1.5 12
usage
Drainage 83.3 7 62.5 5 78.9 7 55.8 2 82.1 4 45.3 2 81.5 5 52.3 3
cleaning
Weeding 81.1 8 70.8 3 82.7 5 44.2 3 79.0 5 579 1 80.5 6 57.4 2
Proper waste  87.5 5 79.2 2 86.5 4 40.4 4 76.8 6 41.1 3 82.1 4 50.3 4
disposal
Flushing of 91.7 3 83.3 1 90.4 3 86.5 1 51.6 7 34.7 4 71.8 7 60.5 1
toilet after
use
Cleaning & 77.1 10 14.6 9 75.0 8 9.6 9 29.5 10 53 8 533 9 8.7 8
disinfection
of surfaces
Waste 45.8 12 6.3 11 38.5 12 5.8 10 15.8 12 3.2 9 29.2 12 4.6 10
segregation
Water 79.2 9 64.6 4 57.7 10 36.5 5 19.0 11 11.6 5 44.1 11 313 5
treatment
Source: Author’s Fieldwork
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This 1is because maintaining and replacing
sanitation facilities requires funding as well as
access to up-to-date knowledge on the
fundamentals of good sanitation practice.

Overall, using a nose cover (97.4%),
washing hands (92.8%), using soap or sanitiser
(84.6%), properly disposing of waste (82.1%),
clearing the drains (81.5%), and weeding (80.5%)
were the most often observed sanitation measures
during the COVID-19 pandemic. Nonetheless, it
was believed that throughout the pandemic, hand
glove use (48.7%), water treatment (44.1%), and
waste segregation (29.2%) were the least followed
practices. After the COVID-19 outbreak,
inhabitants' hygiene habits generally drastically
worsened. During COVID-19, 97.4% of residents
reported using a nose cover; this rate dropped to
8.2% after the outbreak. The percentage of residents
wearing nose covers dropped by nearly 80.0%; in
the post-pandemic period. The following sanitation
behaviours have declined by 64.1%, 31.8%, 29.2%,
and 23.1%, respectively: hand washing, using soap
or sanitiser, disposing of waste properly, cleaning
drainage systems, and weeding. This might be a
reflection of the fact that the residents lack
sufficient knowledge of good sanitation procedures.
The finding on better sanitation practices during the
pandemic has been reported earlier. The study of
Xu et al. (2022) revealed that better cleanliness
practices were embraced by the people during
COVID-19. It is possible to characterise the
residents' reaction to the COVID-19's sanitation

efforts as reactive. This is because, following the
COVID-19 pandemic, the majority of these
practices that had been adopted during the
pandemic were significantly reduced or abandoned
by the residents. This is contrary to Desye (2021)
recommendation that, in addition to other measures
for infection prevention and control, the usage of
face masks, hand gloves, and hand washing should
continue following the COVID-19 pandemic.

Comparative Test of Significance of Residents’
Sanitation Practices during the COVID-19
Pandemic

There is a variation in the mean scores of
the inhabitants' cleanliness habits in the three
residential densities, as indicated by the descriptive
ANOVA table generated (refer to Appendix I). The
data analysis specifically shows that, with a mean
score of 82.45, people living in low-density
residential areas were more dedicated to good
sanitation practices during the COVID-19
pandemic. This could be because they have higher
average monthly incomes, occupations, and
educational levels than people who live in medium-
and high-density residential areas. Research by
authors like Hathaway (2021); Kakol et al. (2021);
van Dorn et al. (2020); and Wilder (2020) supports
this conclusion. They claimed that during the
COVID-19 pandemic, residential neighbourhoods
differed in terms of sanitary standards and
infrastructure.

Table 5: ANOVA Results of Sanitation Practices during the COVID-19

Sum of Squares  df Mean Square  F Sig.
Between Groups 3678.094 2 1839.047 4.019 .027
Within Groups 15099.469 33 457.560
Total 18777.563 35

Source: Author’s Fieldwork

Based on a one-way ANOVA, there is a
statistically significant difference (F (2,33) =4.019,
p =.027) in the sanitation practices of the residents
during the COVID-19 pandemic among the three
residential densities. According to a Turkey post
hoc test, residents in low-density residential areas
have statistically substantially better sanitation
behaviours than those in medium- and high-density
residential areas (p =.026) (see Appendix II).

56| Page

Between medium and low residential densities (p
=.128) or between medium and high residential
densities (p =.741), there is no statistically
significant difference in the sanitary practices of the
people. This implies that there were residents that
exhibited better sanitation behaviour in medium
density residential area, while sizeable proportion
displayed poor sanitation behaviour like residents in
high residential density during the pandemic.
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Comparative Test of Significance of Residents’
Sanitation Practices in the post-COVID-19
Pandemic

A variance in the mean scores of the
sanitation practices of the residents in the three
residential densities during the post-COVID-19
pandemic era is revealed by the descriptive
ANOVA findings (see Appendix III). Nonetheless,
with a mean score of 42.54, more people living in
low residential density than in the other two

residential densities practiced good sanitation.
Their socioeconomic traits, including their
occupation, average monthly income, level of
schooling, and others, may be to blame for this. It is
assumed that residents in low residential density
areas have the means to participate in proper
sanitation practices since they have better
occupations, greater levels of education, and higher
average monthly incomes.

Table 6: ANOVA Results of Sanitation Practices in Post-COVID-19

Sum of Squares df Mean Square  F Sig.
Between Groups 3552.571 1776.285 2.726  .080
Within Groups 21503.546 33 651.623
Total 25056.116 35

Source: Author’s Fieldwork

One-way ANOVA (F (2,33) =2.726, p =.080)
indicates that there is no statistically significant
variation in the sanitation habits among the people in
the three residential densities. With p-values
0f.567,.567, and.066 for high, medium, and low
residential densities, respectively, a Turkey post hoc
test showed that resident engagement in sanitation
activities is not statistically significant in any of the
three residential densities (see Appendix IV). The
implication of this is that there is no noticeable
difference in sanitation behaviour of the residents in
the three residential densities after the COVID-19
pandemic.

CONCLUSION

This study has provided valuable insights into
residents” perception of sanitation facilities and
practices both during and after the COVID-19
pandemic. It is established that, in comparison to the
post-pandemic period, sanitary facilities were more
adequate  during the COVID-19 pandemic.
Nonetheless, it is important to note that the three
residential densities were found to have sufficient
sanitation services, which are required by law during
COVID-19 pandemic. Conversely, during the post-
pandemic period, the majority of these amenities were
perceived to be insufficient. It is possible to blame this
on carelessness and a low maintenance culture. The
investigation also revealed that there were differences
in the three residential densities' sanitation practices.
For example, sanitation practices, were shown to differ
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significantly between low-density residential areas and
high-density residential areas, but no significant
difference between low and medium or high and
medium residential densities. There was no statistically
significant variation in the sanitation practices of the
residents across the three residential densities in the
post-COVID-19 period, though; appreciable level of
better sanitation was demonstrated in the low-density
residential area. The current situation of sanitation
facilities and practices pose danger in the event of
public health emergency.

It is important that urban authorities prioritise
provision of adequate sanitary infrastructure,
particularly in neighbourhoods that are disadvantaged
and vulnerable. Collaborations among government and
community-based organisations in providing sanitary
facilities or financial assistance to household heads for
the purpose of procuring of the sanitation facilities to
make it more accessible. Furthermore, public
education and orientation regarding the importance of
adopting a proper sanitation culture at all times—rather
than waiting until there is a public health emergency—
must receive more attention. This could be done
through religious organizations, trade associations,
cultural societies and community development
associations, among others, using local dialect.
Environmental sanitary officers must be alive to their
responsibilities, especially enforcement of sanitation
laws and routine environmental monitoring to detect
and prosecute offenders, in order to serve as a deterrent
to others.
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Appendix I: Descriptive ANOVA Results of Sanitation Practices during the COVID-19

Residential N Mean Std. Std. Error 95% Confidence Interval Minimum  Maximum
Density Deviation for Mean
Lower Upper Bound
Bound
High 12 58.5167 29.00918 8.37423 40.0851 76.9482 15.80 94.70
Medium 12 75.9750 18.36336 5.30105 64.3075 87.6425 38.50 100.00
Low 12 82.4500 13.92601 4.02009 73.6018 91.2982 45.80 100.00
Total 36 72.3139 23.16251 3.86042 64.4768 80.1510 15.80 100.00
Appendix II: A Turkey Post Hoc Test of Sanitation Practices during the COVID-19
95% Confidence Interval
(D) Residential (J) Residential Mean Std. Error  Sig. Lower Upper
Difference Bound Bound
High Medium 6.47500 8.73269 741 -14.9532 27.9032
Low 23.93333" 8.73269 .026 2.5051 45.3616
Medium High -6.47500 8.73269 741 -27.9032 14.9532
Low 17.45833 8.73269 128 -3.9699 38.8866
Low High -23.93333" 8.73269 .026 -45.3616 -2.5051
Medium -17.45833 8.73269 128 -38.8866 3.9699
Appendix III: Descriptive ANOVA Results of Sanitation Practices in Post-COVID-19
Residential N Mean Std. Std. Error  95% Confidence Interval Minimum Maximum
Density Deviation for Mean
Lower Upper
Bound Bound
High 12 18.2667 20.48784 5.91433 5.2493 31.2840 .00 57.90
Medium 12 28.9500 24.91920 7.19355 13.1171 44.7829 1.90 86.50
Low 12 42.5417 30.23491 8.72807 23.3313 61.7520 4.20 83.30
Total 36 29.9194 26.75610 4.45935 20.8665 38.9724 .00 86.50
Appendix IV: A Turkey Post Hoc Test of Sanitation Practices in Post-COVID-19
(I) Residential (J) Residential Mean Std. Error  Sig. 95% Confidence Interval
Difference Lower Upper
Bound Bound
High Medium -10.68333 10.42131 567 -36.2551 14.8884
Low -24.27500 10.42131 .066 -49.8468 1.2968
Medium High 10.68333 10.42131 567 -14.8884 36.2551
Low -13.59167 10.42131 403 -39.1634 11.9801
Low High 24.27500 10.42131 .066 -1.2968 49.8468
Medium 13.59167 10.42131 403 -11.9801 39.1634
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