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Challenges and Factors Associated With Adherence 
to Non-Pharmaceutical Interventions to Prevent the 

Spread of COVID-19 in a Slum Setting 

Methods 

 This is a five-month cross-sectional study 

conducted in Makoko, Lagos an urban-slum                    

community. Data on sociodemographic characteris-

tics, living conditions and adherence to COVID-19 

prevention strategies were obtained with a                   

semi-structured questionnaire. Logistics-regression 

model was used to determine factors associated with 

adherence to COVID-19 preventive measures. 

Results 

 There was a total of 357 participants who 

had a mean age of 45.8 ± 12.9 years. Majority were 

males (62.2%), married (83.8%), self-employed 

(66.4%), and had secondary education (31.4%). Most 

participants (93.8%) had no space for self-isolation 

as majority lived in a one-room apartment (72.8%), 

shared toilets/kitchen space (64.4 %), had no                 

constant source of water supply (61.9%) and buy 

water (62.5%). About 98.8% are aware of the                 

COVID-19 pandemic but only 33.9% adhered. Most of 

the participants disclosed inability to purchase face 

masks/ hand sanitizers (68.9%).  

 After adjusting for covariates, the ability to 

afford facemasks/hand sanitizers (P < 0.0001, [aOR] 
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Abstract 

Objectives 

 This study aims to evaluate the challenges of 

implementing non-pharmaceutical interventions, 

assess adherence, accessibility to prevention materi-

als and identify requirements for the control of the 

spread of COVID-19 among individuals living in a 

slum-setting in Lagos, Nigeria. 
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6.646; 95% CI: 3.805-11.609), living alone (P < 0.0001, 

[aOR] 3.658; 95% CI: 1.267-10.558), and ability to buy 

water (aOR: 0.27; 95% CI: 0.14-0.50), had greater odds of 

association with adherence to the non-pharmaceutical 

COVID-19 preventive measures. 

Conclusion 

 The lack of isolation space among majority of the 

respondents calls for concern. Inability to purchase                

prevention materials is a major factor influencing poor 

compliance to COVID-19 prevention strategies.  

Introduction 

 The World Health Organization (WHO) advocated 

non-pharmaceutical Interventions (NPIs) to curtail the 

spread of COVID-19 globally while research efforts              

concentrated on other pharmaceutical interventions were 

ongoing. The rapidity with which the disease has been 

transmitted led to the development of several guidelines 

for infection control and preventive measures. These 

measures were adopted instantly and integrated into               

containment strategies to interrupt viral transmission by 

different governments [1, 2].  

 The novel disease had no known curative therapy 

or vaccine at the inception of the pandemic therefore               

efforts were targeted towards clinical trials,                               

non-pharmaceutical interventions, and vaccine                      

development [3]. 

 Non-pharmaceutical interventions are public 

health measures targeted at behavioral changes in a bid to 

interrupt the infection chain and transmission of the              

severe acute respiratory syndrome coronavirus                     

(SARS-COV-2) in humans [4]. 

 These non-pharmaceutical interventions include 

facial masking, lockdown measures, social distancing, 

hand hygiene, cough etiquettes, isolation, and quarantine 

measures among others [5]. These interventions have 

proven to be effective in reducing the spread of COVID-19 

disease among humans [6]. 

 Although, most of these measures had a negative 

impact on societal functioning, human relations and the 

economy, their implementation was sacrosanct to curb the 

spread and flattening the curve of rising COVID-19 cases 

in various countries. [7, 8]. 

 Households have been identified as potential and 

probable settings for the transmission of COVID-19               

diseases because several factors such as ventilation, 

shared spaces, and proximity might be challenging to              

control especially in clustered settings [9]. 

 The slum settings used in this study refers to 

highly populated residential areas where housing is not in 

compliance with the original planning and building               

regulations [10].  

 The standard of living and hygiene situations in 

slums are usually not satisfactory and residents do not 

have access to most government amenities such as water 

supply. Factors which are important determinants of               

person-to-person transmission such as proximity,               

ventilation, social distancing are challenging to control in 

these settings [11]. 

 In instituting a national lock down and restriction 

of movement, individuals in these settings are forced to 

stay at home together in this environment where living 

space constrain most facilities which are meant to be 

shared, and water supply is grossly inadequate. 

 This study aims to evaluate the challenges of            

implementing non-pharmaceutical interventions, assess 

adherence and associated factors, accessibility to            

prevention materials and identify requirements to the 

successful control of the spread of COVID-19 among                

individuals living in slums and crowded areas in Lagos 

state, Nigeria. 

Methodology 

Study Design 

 This study was a cross sectional study using a 

semi-structured questionnaire to obtain data from the 

respondents over a period of five months from May to 

September 2020. Adherence to non-pharmaceutical             

intervention was determined by calculating an adherence 

index from 10 evidence based protective behaviors and a 

self-report of adhering to all the measures was termed 

total adherence in contrast a non-adherence to one or 
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more of the measures was termed partial adherence. 

 Total adherence to the stated COVID-19                                         

non-pharmaceutical prevention measures was considered 

the required adherence. It was assumed that defaulting in 

any of the measures could predispose to contacting the 

virus therefore it was an ‘all or none’ criteria. 

Study Setting 

 This study was conducted among individuals who 

reside in an urban slum setting in Lagos state. Makoko is 

an informal setting in the Lagos central senatorial district 

located across the coast of the Atlantic Ocean along the 

third mainland bridge in Lagos, where majority of the 

structures are built on stilts and other buildings are                 

constructed on the land. 

Study Population 

 The study population were adults aged 18 years 

and above who resided in the selected slum community 

and consented to participate in the study. 

Ethics and Informed Consent 

 Ethical approval for the study was obtained from 

the Institutional Review Board of the Nigerian Institute of 

Medical Research and respondents gave informed consent. 

Individuals who declined to participate were excluded 

from the study. 

Recruitment Procedure 

 A semi-structured questionnaire was                        

administered to an adult member of the selected                    

households via a convenient sampling procedure.                    

Individuals who gave consent to participate were                     

recruited from 365 households and those who declined to 

participate and were excluded from the study.  

Results 

 Of the 365 participants, 357 completed the                  

questionnaires and this was used for the analysis. Most of 

the respondents were aged 41-50 years (35%), males 

(62.2%), married (83.8%), self-employed (66.4%) and had 

secondary level (31.4%) of education (Table 1). 

 Almost all the respondents were aware of the 

COVID-19 pandemic and its recommended non                  

pharmaceutical preventive measures (98.9%) however 

only 33.9% reported total adherence to the measures. 

 A good number of the respondents used facial 

mask coverings (77.3%) while approximately a quarter of 

the respondents used hand sanitizers (25.2%), practiced 

social distancing (22.1%), engaged in frequent washing of 

hands (28.3%) and avoided handshakes (23.2%). 

 Majority reported not adhering to recommended 

cough etiquette (82.6%), avoiding handshakes (77.6%), 

crowded places (86%), or touching of the face (85.2%), 

nose or mouth (Table 2). 

 An assessment of the living conditions of the                

respondents showed that majority shared kitchen (63.6%) 

and toilet facilities (64.4%) while a very high percentage 

do not have a space for isolation (93.9%) in the event of 

exposure to an infected person. 

 A total of 260 (72.8%) residents lived in a one 

room space and 66.7 % of the houses had only one                   

window, with 31.9% sharing one room with four or more 

persons. 

 Over half of the respondents buy water (62.5%) 

or do not have constant supply of water (61.9%).                     

Furthermore, 68.9% and 70.3% cannot afford to buy                 

facemasks or hand sanitizers respectively (Table 3). 

 Major challenges identified as reasons for not    

adhering to non-pharmaceutical preventive measures 

were lack of water, lack of space or extra room for                 

isolation, crowded living conditions, lack of funds, lack of 

prevention materials, poverty, forgetfulness,                    

misconception about the pandemic and lack of palliatives 

among other reasons (Table 4). 

 Strategies such as the provision of free supply of 

prevention materials, institution of standard housing 

scheme, continuous sensitization, government supply of 

constant water to all homes, provisions of funds, provision 

of palliatives, engage monitoring team to enforce                    

adherence were some of the suggested strategies to               

enhance total adherence among residents (Table 4). 

 Table 5 shows the results of factors associated 

with adherence to non-pharmaceutical COVID-19              

http://www.openaccesspub.org/


 

Vol– 4  Issue  4 Pg. no.-  44 

Citation: Sabdat Ozichu Ekama, Titilola Abike Gbajabiamila, Abideen Olurotimi Salako, David Ayoola Oladele, Oluwatosin.O. 

Odubela et al. (2022) Challenges and Factors Associated with Adherence to Non-Pharmaceutical Interventions to Prevent the 

Spread of COVID-19 in a Slum Setting. Journal of Public Health International - 4(4):41-50. https://doi.org/10.14302/issn.2641-

4538.jphi-22-4167 

Characteristics Total no of respondents (%) 

Respondents’ characteristics, n = 357  

Mean age 45.8 ± 12.9 years 

Age group   

20-30 33(9.2) 

31-40 104(29.1) 

41-50 125(35.0) 

51-60 47(13.2) 

>60 48(13.5) 

Sex   

Male 222(62.2) 

Female 135(37.8) 

Marital Status   

Single 16 (4.5) 

Married 299(83.8) 

Divorced/separated 18(5.0) 

Widowed 24(6.7) 

Employment Status   

Employed 60(16.8) 

Self employed 237(66.4) 

Unemployed 60(16.8) 

Religion   

Islam 181(48.3) 

Christianity 134(35.7) 

Others 42(11.8) 

Ethnic group   

Yoruba 156(43.7) 

Hausa 95(26.6) 

Igbo 60(16.8) 

Other tribes 46(12.9) 

Educational status   

Non formal 98(27.5) 

Primary 66 (18.5) 

Secondary 112(31.4) 

Tertiary 81(22.6) 

Table 1. Socio-Demographic Characteristics of Respondents 
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Awareness Yes No 

Awareness of the COVID-19 pandemic 353(98.9) 4(1.1) 

Awareness of prevention measures 353(98.9) 4(1.1) 

Adherence and use of preventive measures     

Total Adherence to preventive measures 121(33.9) 236 (66.1) 

Use of face masks 276(77.3) 81(22.7) 

Use of hand sanitizers 90(25.2) 267(74.8) 

Social distancing 79(22.1) 278(77.9) 

Observe cough etiquette 62(17.4) 295(82.6) 

Wash hands frequently with soap 101(28.3) 256(71.7) 

Avoid handshakes 83(23.2) 277(77.6) 

Avoid crowded places 50(14) 307(86) 

Avoid touching face, nose and mouth 53(14.8) 304(85.2) 

Avoid sharing utensils and personal items in the home 20(5.6) 337(94.4) 

Visiting a friend /family/neigbour during the lock down 308(86.3) 49 (13.7) 

Availability of facilities and amenities     

Shared toilet /kitchen facilities with other families 230(64.4) 127(35.6) 

Availability of Isolation space or spare room 335(93.9) 22(6.2) 

Living alone 22(6.2) 335(93.9) 

Constant supply of water 136(38.1) 221(61.9) 

Afford face masks / hand sanitizers 111(31.1) 246(68.9) 

Buying water 223(62.5) 134(37.5) 

Table 2. Assessment of awareness, facilities, and adherence to non-pharmaceutical COVID-19                  

preventive measures among the respondents 

Living conditions Frequency 

Source of water   

Water vendor 225(63) 

Pipe borne water 60(16.8) 

Well 72(20.2) 

Number of rooms   

1 260(72.8) 

2 97(27.2) 

Number of windows   

0 8(2.2) 

1 238(66.7) 

2 111(31.1) 

Number of individuals sleeping in a room   

1 31(8.7) 

2 111(31.1) 

3 101(28.3) 

≥4 114(31.9) 

Table 3. Living conditions of respondents  
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Challenges and reasons Frequency (%) 

Difficulty breathing through the mask 4 (1.1) 

Lack of water 243 (68.1) 

Lack of funds 109 (30.5) 

Lack of prevention materials 150 (42) 

Unbelief 9 (2.5) 

Lack of extra room 260 (72.8) 

Boredom and the desire to go out 11(3.1) 

Lack of electricity during lockdown 250 (70) 

Lack of proper information 25(7) 

Poor sensitization 32 (8.9) 

Lack of space for social distancing or isolation 335(93.8) 

Crowded living conditions 52 (14.6) 

Illiteracy 5(1.4) 

Misconception that the pandemic is meant for the rich 34 (9.5) 

Hunger and the need to source for a means of livelihood 9 (2.5) 

Forgetfulness 22 (6.2) 

Impression the government is lying about the pandemic 25 (7) 

Lack of palliatives from the government 50 (14) 

Infected persons were not shown to us to make us believe 10 (2.8) 

Indiscipline and nonchalant attitude 14 (3.9) 

Poverty 89 (24.9) 

Long duration of lock down 5(1.4) 

Strategies   

Provision of free supply of prevention materials 55 (15.4) 

Institution of standard housing scheme 60 (16.8) 

Continuous sensitization 70 (19.6) 

Government supply of constant water to homes 72 (20.1) 

Provision of sufficient palliatives directly to individuals 75 (21.0) 

Establishment of strict lock down measures 32 (8.9) 

Show infected individuals 4(1.1) 

Education of the public 18 (5.0) 

Provision of running water and soap on streets and public places 13(3.6) 

Provision of funds during the lockdown 5 (1.4) 

Engage monitoring team to enforce adherence 24(6.7) 

Government transparency 12(3.4) 

Maintaining personal hygiene 4(1.1) 

Improved living conditions 28(7.8) 

Table 4. Challenges responsible for non-adherence to COVID-19 preventive measures and strategies 

to improve adherence 

Note that there are multiple responses from respondents and frequency will not add up to 100% 
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preventive measures from a logistics regression analysis. 

After adjusting for all covariates, the ability to afford               

facemasks/hand sanitizers (aOR: 6.65; 95% CI:                     

3.81-11.61), living alone (aOR: 3.66; 95% CI: 1.27-10.56), 

and ability to buy water (aOR: 0.27; 95% CI: 0.14-0.50), 

were found to have an independent association with              

adherence to non-pharmaceutical intervention measures 

against COVID-19 and had greater odds of being                   

associated with total adherence to the non-pharmaceutical 

COVID-19 preventive measures.  

 Factors such as sex (aOR:0.57; 95% CI:0.32-1.03), 

sharing of toilet facilities / kitchen space (aOR: 0.27; 95% 

CI:0.20-1.76), and the number of rooms in a house 

(aOR:1.07;95%CI:0.55-2.10) were found not to be                         

associated with total or partial adherence to                     

non-pharmaceutical intervention measures against                   

COVID-19. 

Discussion 

 The government of various countries instituted 

non-pharmaceutical interventions at varying degrees to 

curb the spread and flatten the curve of rising infection 

rates while efforts at developing vaccines and effective 

drug therapy were ongoing [12, 13]. 

 Spinelli and colleagues [14] have emphasized the 

need for continued implementation of non-pharmaceutical 

interventions even as vaccines are rolled out because             

these interventions will continue to play a critical role in 

suppressing SARS-CoV-2 virus transmission.  

  Al-Waiydy and Mohammed [15] reported the    

profound impact of the early implementation of these 

measures in curbing the spread of the virus. The                    

prolonged implementation of the COVID-19 preventive 

measures impacts family, community, national, and global 

economic activities. The unprecedented nature of some 

restrictions and measures made adherence to these               

interventions quite challenging despite its potential                 

benefits and has resulted in pandemic fatigue [16]. 

 Human interaction is a major engine of                       

transmission of the SARS-CoV-2 virus; the effectiveness 

and impact of these measures are dependent on societal 

cooperation and adherence [17]. In this study societal               

cooperation and adherence was seen in less than half of 

the study population. 

 The use of face masks forms a barrier that               

prevents viral material between an individual who             

sneezes or coughs out droplets of contagious materials 

and the individual who inhales if both parties wear a face 

mask. 

 While social distancing measures are necessary to 

fill the gap between individuals because the SARS-CoV-2 

virus is known to have a higher viral inoculum at closer 

distances to the infected persons. Adequate spacing                 

between individuals also prevents expelled viral particles 

from having ample time to stay airborne and be inhaled 

before it settles on the ground and die off [1]. 

 Various studies have investigated the effect of the 

Factors cOR (95% CI) aOR (95% CI) 

Sex 1.098 (0.698-1.729) 0.572 (0.319 - 1.026) 

Buying water 0.152(0.094-0.247) 0.266 (0.142 - 0.498) 

Share toilet/ kitchen 0.195 (0.121-0.313) 0.556 (0.298-1.036) 

Afford face masks/ sanitizers 8.468(5.102-14.056) 6.646 (3.805-11.609) 

Living alone 3.036(1.259-7.329) 3.658 (1.267-10.558) 

Number of rooms 1.127(0.685-1.853) 1.073 (0.548 - 2.100) 

Table 5. The result of logistic regression analysis of variables associated with adherence to                                   

non-pharmaceutical preventive measures 
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individual non-pharmaceutical interventions, group of 

multiple interventions and the degree of adherence to  

these measures [18]. Adhering to all the                                   

non-pharmaceutical measures is sacrosanct to minimize 

the chances of viral transmission. 

  Eikenberry et al., 2020 [19] reported that                  

wearing a face mask reduced daily deaths by 17% - 45% 

over a two-month period while Zhang et al.,2020 [20] in 

China observed a 98.9% reduction in new infection cases 

because of the implementation of social distancing and 

epicenter lockdown. 

 Reports from developed countries shows varying 

degrees of adherence ranging from 49% in USA to 95% in 

Hong Kong and 100% in Vietnam to the use of face masks 

In this study, we found a relatively high adherence (77%) 

to the use of face mask, but a low adherence to the use of 

hand sanitizers (25.2%), social distancing (22.1%),                

washing of hands (28.3%) and observation of cough                

etiquettes (17.4%). Compared to reports from other       

countries it can be deduced that adherence pattern varies 

among regions and continents. Crane et al. [16] reported 

pandemic fatigue to other measures and a decrease in       

adherence except for face masks which improved to 

88.6%. The finding may be similar to our findings which 

reported high adherence to face masks but very low                 

adherence to other measures. However, we were unable 

to observe the change in adherence pattern over time               

because of the cross-sectional nature of our study.   

 The slum settings are known to be congested, 

crowded, and a deviation from the legal and organized 

plan. Transmission within the households contributed to 

the COVID-19 cases during the lockdown measures in the 

early period of the pandemic [21].  

 The crowded and close-knit nature of slum                  

settings calls for attention regarding the implementation 

and adherence to these interventions. Cerami et al.,                  

2021 [22] have emphasized the role of households in viral 

transmission due to shared living space. This study has 

observed a wide range of challenges to adhere to these 

measures; however, the majority of the respondents              

identified lack of space, prevention materials, water, and 

funds among other reasons. The ability to afford                    

facemasks/sanitizers and living alone have been observed 

to has a strong association with total adherence to the         

non-pharmaceutical interventions in this study.  

 A self-report determined total adherence in this 

study from the respondents, which might overestimate or 

underestimate the true picture hence an observed                 

limitation of the study.  Also, as explained in this study, 

total adherence is not a validated measure, but the idea 

was adopted from Crane et al. [16] It has given an insight 

into factors associated with total adherence. Most of the 

individuals in these settings buy water (62.5%) for daily 

use and frequent hand washing is a challenge.                   

Furthermore, space for social distancing critical to                     

curtailing the spread is in short supply in the slum setting 

studied. The respondents suggested that continuous              

sanitization, a standard housing scheme, constant water 

supply to homes and provision of palliatives will enhance 

adherence to the non-pharmaceutical interventions. 

 Iftimie et al., 2021 [23] suggested that emergence 

of new variants and poor adherence to social distancing 

have contributed to the recurrent wave experienced in 

many countries. In addition, relaxation of restrictions and 

containment measure have also contributed to the                  

pandemic waves [24]. All these has re-emphasized the 

importance of the non-pharmaceutical interventions. 

Lifestyle in the slums entails close human interactions due 

to the living conditions; therefore, environments with     

these characteristics should be given closer attention in 

monitoring / enforcing the practice of containment 

measures. Such communities should prioritize vaccination 

to prevent them from being a hub for circulation and                

recirculation of the virus. 

Conclusion 

 Implementing non-pharmaceutical interventions 

in slum household settings can be challenging because of 

the living conditions. The lack of isolation space among 

almost all the respondents calls for concern. Inability to 

purchase prevention materials and sharing living space 

are significant factors influencing poor adherence to 

COVID-19 prevention strategies. There is a need to review 
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the living conditions in the slums, institute some basic 

amenities, and prioritize vaccinating this cohort of                

individuals to avert the spread of infectious diseases like C 

OVID-19. 

Ethical Approval 

 Ethical approval was obtained from the                   

Institutional Review Board of the Nigerian Institute of 

Medical Research (IRB Approval Number 20-030). 

Competing Interest 

 All authors declare no competing interest 

Funding 

 This study was funded by the Nigerian Institute of 

Medical Research, Award Number NMG-CIF-26-0044. 

Acknowledgement 

 We wish to acknowledge the participants of this 

study. 

Authors Contribution 

 Conceptualization: ESO. Data curation: ESO, SAO, 

OOO. Formal analysis: ESO, DAN. Funding acquisition: SBL, 

GTA. Methodology: ESO, GTA, SAO, OOO Project                     

administration: ESO, GTA, SAO. Visualization: ESO, EOC. 

Writing - original draft: ESO, EOC. Writing - review &           

editing: DAN, EOC, SBL.   All authors have read and                

approved of the final manuscript. 

References 

1. Regmi K and Lwin CM. (2021) Factors associated with 

the implementation of non-pharmaceutical                 

interventions for reducing coronavirus disease 2019 

(Covid-19): A systematic review, Int. J. Environ. Res. 1

–27. https://doi.org/10.3390 /ijerph1 8084274. 

2. Zhu H, Wei L, Niu P. (2020) The novel coronavirus 

outbreak in Wuhan, China. Glob health Res policy. 2; 5: 

6. https://doi.org/10.1186/s41256-020-00135-6. 

3. Gokmen Y, Baskici C, Ercil Y. (2021) Effects of               

non-pharmaceutical interventions against COVID-19: 

A cross-country analysis.  Int J Health Plan Manage. 36

(4), 1178–1188. https://doi.org/10.1002/hpm.3164. 

4. Perra N. (2021) Non-pharmaceutical interventions 

during the COVID-19 pandemic: A review. Phys. 

Rep. 913, 1–52. https://doi.org/10.1016 /

j.physrep.2021. 02.001. 

5. Yang W, Shaff J, Shaman J. (2021) Effectiveness of         

non-pharmaceutical interventions to contain            

COVID-19: A case study of the 2020 spring pandemic 

wave in New York City. J. R. Soc. Interface https://

doi.org/10.1098/rsif.2020.0822. 

6. Baker RE, Park SW, Yang W, Vecchi GA, Metcalf C et al. 

(2020) The impact of COVID-19 nonpharmaceutical 

interventions on the future dynamics of endemic         

infections. Proceedings of the National Academy of   

Sciences of the United States of America, 117 (48), 

30547–30553. https://doi.org/ 10.1073/ pnas. 

2013182117 

7. Ibn-Mohammed T, Mustapha KB, Godsell J, Adamu Z, 

Babatunde KA. (2021) A critical analysis of the              

impacts of COVID-19 on the global economy and           

ecosystems and opportunities for circular economy 

strategies. Resour. Conserv Recycl. 2021;                       

164: 105169. https://doi.org/10.1016/

j.resconrec.2020.105169. 

8. Verschuur J, Koks EE, Hall JW. (2021) Global economic 

impacts of COVID-19 lockdown measures stand out in 

high-frequency shipping data. PLoS ONE. 16(4): 

e0248818. https://doi.org/ 10.1371/

journal.pone.0248818 

9. Cerami C, Popkin-Hall ZR, Rapp T, Tompkins K, Zhang 

H et al. (2021)  High household transmission of            

SARS-CoV-2 in the United States: living density, viral 

load, and disproportionate impact on communities of 

color., MedRxiv  Prepr. Serv. Heal. Sci. 1–22. https://

doi.org/10.1101/2021.03.10.21253173. 

10. Adama, O. (2020) Slum upgrading in the era of           

World-Class city construction: the case of Lagos,            

Nigeria, Int. J Urban Sustain. Dev. 12:2, 219-235, DOI: 

10.1080/19463138.2020.1719499. 

http://www.openaccesspub.org/


 

Vol– 4  Issue  4 Pg. no.-  50 

Citation: Sabdat Ozichu Ekama, Titilola Abike Gbajabiamila, Abideen Olurotimi Salako, David Ayoola Oladele, Oluwatosin.O. 

Odubela et al. (2022) Challenges and Factors Associated with Adherence to Non-Pharmaceutical Interventions to Prevent the 

Spread of COVID-19 in a Slum Setting. Journal of Public Health International - 4(4):41-50. https://doi.org/10.14302/issn.2641-

4538.jphi-22-4167 

11. Dana, T. (2011) Unhygienic Living Conditions and 

Health Problems: A Study in Selected Slums of Dhaka 

City. OIDA Int J Sustain. Dev. Vol. 2, No. 11, pp. 27-

34, https://ssrn.com/abstract=1981340 

12. Gathungu DK, Ojambo VN, Kimathi ME, Mwalili SM. 

(2020) “Modelling the Effects of Non-Pharamceutical 

Interventions on COVID-19 Spread in Kenya”.                

Interdiscip. Perspect. Infect. Dis. Vol. 2020, Article ID 

6231461.  https://doi.org/ 10.1155/2020 /6231 461 

13. Brauner  JM, Mindermann S, Sharma M, Johnston D, 

Salvatier J et al. (2021)  Inferring the effectiveness of 

government interventions against COVID-19. Sci. 371 

(6531), eabd9338.DOI: 10.1126/science.abd9338. 

14. Spinelli MA. Glidden DV, Gennatas ED, Bielecki M, 

Beyrer C (2021) et al. Importance of                                      

non-pharmaceutical interventions in lowering the 

viral inoculum to reduce susceptibility to infection by 

SARS-CoV-2 and potentially disease severity.  Lancet. 

Infect. Dis. S1473-3099(20)30982-8. https://

doi.org/10.1016/S1473-3099(20)30982-8 

15. Awaidy SA and Mahomed, O. (2020) Impact of                

non-pharmaceutical interventions on the COVID-19 

epidemic: A modelling study. SAGE Open Medi-

cine.  8:1-6. https://doi.org /10. 1177 / 

2050312120979462. 

16. Crane MA, Shermock KM, Omer SB, Romley JA (2021) 

Change in Reported Adherence to Nonpharmaceutical 

Interventions During the COVID-19 Pandemic,  JAMA. 

325(9):883–885. doi:10.1001/jama.2021.0286. 

17. Liu Y, Morgenstern C, Kelly J, Lowe R. (2021) The            

impact of non-pharmaceutical interventions on              

SARS-CoV-2 transmission across 130 countries and 

territories. BMC medicine, 19(1), 40. https://

doi.org/10.1186/s12916-020-01872-8 

18. Bo Y, Guo C, Lin C, Zeng Y, Li HB et al. (2021)                  

Effectiveness of non-pharmaceutical interventions on 

COVID-19 transmission in 190 countries from 23              

January to 13 April 2020.  IJID. 102, 247–253. https://

doi.org/10.1016/ j.ijid. 2020. 10. 066. 

19. Eikenberry SE, Mancuso M, Iboi  ET, Phan T,                     

Eikenberry Y et al. (2020) To mask or not to mask: 

Modeling the potential for face mask use by the                

general public to curtail the COVID-19 pandemic.               

Infect. Dis. Model.  5; 293–308. https://

doi.org/10.1016/j.idm.2020.04.001. 

20. Zhang Y, Jiang B, Yuan J, Tao Y. (2020) The impact of 

social distancing and epicenter lockdown on the 

COVID-19 epidemic in mainland China: A data-driven 

SEIQR model study, 2. https://

doi.org/10.1101/2020.03.04.20031187. 

21. Jing Q, Liu M, Zhang Z, Fang L, Yuan J et al. (2020) 

Household secondary attack rate of COVID-19 and 

associated determinants in Guangzhou, China: a                

retrospective cohort study. Lancet Infect Dis 20: 1141

–50 https://doi.org/10.1016 / S1473-3099 (20) 

30471-0. 

22. Cerami C, Rapp T, Lin FC, Tompkins K, Basham C et al. 

(2021) High household transmission of SARS-CoV-2 in 

the United States: living density, viral load, and                 

disproportionate impact on communities of                

color.  MedRxiv. 2021.03.10.21253173. https://

doi.org /10.1101/ 2021.03.10.21253173 

23. Iftimie S, Lo pez-Azcona AF, Vallverdu  I,                               

Herna ndez-Flix S, de Febrer G, et al. (2021) First and 

second waves of coronavirus disease-19: A                       

comparative study in hospitalized patients in Reus, 

Spain. PLoS ONE  16(3): e0248029. https://

doi.org/10.1371/journal.pone.0248029. 

24. Coccia, Mario. (2021) Recurring Waves of COVID-19 

Pandemic with Different Effects in Public Health. JEB. 

vol. 8, no. 1, pp. 28-45, 2021, SSRN: https://ssrn.com /

abstract=3838239 

http://www.openaccesspub.org/

