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Programme, Université du Québec en Abitibi-Témiscamingue, Rouyn-Noranda, Canada, 6 Public Health

Surveillance and Epidemic Response, Rwanda Biomedical Centre, Kigali, Rwanda, 7 Department of

Pediatrics and Child Health, School of Medicine and Pharmacy, College of Medicine and Health Sciences,

University of Rwanda, Kigali, Rwanda

* hagaba01@gmail.com

Abstract

Background

The World Health Organization declared coronavirus disease 2019 (COVID-19) as a global

pandemic on the 11th of March, 2020. Hotels and other public establishments have been

associated with higher transmission rates. Sensitisation of staff and strengthening of Infec-

tion Prevention and Control (IPC) practices in such settings are important interventions.

This study assessed the baseline knowledge and attitudes on COVID-19 among hotels’ rep-

resentatives in Kigali, Rwanda.

Methods

A cross-sectional study was conducted among hotels’ staff in Kigali in July 2020. A struc-

tured questionnaire was self-administered to 104 participants. Baseline knowledge and atti-

tudes were assessed using a number of pre-test questions and mean scores were used to

dichotomise the participants’ responses as satisfactory or unsatisfactory.

Results

All of the 104 hotels’ staff completed the self-administered questionnaires. Sixty-seven per-

cent (n = 70) were male and 58% (n = 60) were aged between 30 and 44 years. The satisfac-

tory rate of correct answers was 63%±2.4 (n = 66) on knowledge and 68%±1.7 (n = 71) on

attitudes evaluation. Participants with University education were more likely to have satis-

factory knowledge (AOR: 2.6, 95% C.I: 1.07–6.58) than those with secondary education or

less. The staff working in the front-office (AOR: 0.05; 95% CI 0.01–0.54) and housekeeping
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(AOR: 0.09; 95% C.I: 0.01–0.87) were less likely to have satisfactory attitudes than those

working in the administration.

Conclusions

Hotels’ staff based in the capital of Rwanda have shown satisfactory knowledge and atti-

tudes regarding appropriate IPC practices for preventing the COVID-19 transmission. Edu-

cational interventions are needed to improve their knowledge and attitudes for better

prevention in this setting.

Introduction

The Coronavirus disease 2019 (COVID-19) is caused by a novel coronavirus (SARS-CoV-2),

which was reported for the first time in December 2019 to be transmitted from an animal to

humans [1]. Currently, it spreads rapidly from a person to person via droplets or direct contact

and touch of a contaminated surface. In addition, it was found in faecal samples and anal

swabs of some patients [2]. The main clinical signs and symptoms of COVID-19 include

cough, fever�38˚C, severe shortness of breath, dry cough and other clinical characteristics,

including diarrhoea, vomiting and runny nose [3, 4].

The Rwanda Ministry of Health has strengthened the COVID-19 surveillance countrywide

and different modes of technologies combined with prevention strategies were conceived to

minimize the rate of transmission [5]. On the 14th of March 2020, the Government of Rwanda

considered a total lockdown, including the hotel industry as a strategic measure to limit the

national transmission of SARS-CoV-2 [6]. On the 4th of May 2020, Rwanda eased its total lock-

down and allowed businesses and public transportation to resume but under well-defined

health and safety measures. This included all re-opened public spaces mandated to have hand-

washing stations in place, temperature monitoring devices, use of face masks, and practice of

physical distancing of at least one meter [7].

The preventive measures, health education, and public awareness have shown an impact in

addressing and controlling COVID-19 [7, 8]. However, hotel establishments are more suscep-

tible to contagion than other public establishments because they are visited by many people

who interact among themselves and with the staff. Therefore, hotels’ staff are at higher risks

for the aspects of lodging of guests, food and beverages handling and serving, cleaning, organi-

sational activities and require specific attention for every member to strictly comply with the

basic protective measures against COVID-19 [9]. This study assessed the baseline knowledge

and attitudes of hotels’ staff regarding appropriate IPC practices required to ensure their safety

and protection of guests and customers, attending hotels located in Kigali, Rwanda, in the con-

text of pandemic COVID-19.

Materials and methods

Study design and setting

This was a cross-sectional study conducted in July 2020 to assess the baseline knowledge and

attitudes of hotels’ staff in Rwandan capital, Kigali. This city is geographically located at the

heart of Rwanda and it includes three districts with a total population of approximately 1.2

million inhabitants [10]. In 2012, the Rwanda Development Board (RDB) indicated that 50%

of 486 hotels, which were counted countrywide, were located in Kigali [11].
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Study population

This study included a total of 52 hotels, which were the most visited in Kigali, as suggested by

the RDB. These hotels had common areas, which could ensure social distancing of at least one

meter between guests. Each selected hotel allocated two representatives to attend a training on

COVID-19 transmission and prevention, which was planned by Rwanda Biomedical Centre

(RBC) in collaboration with RDB. This training took place in July 2020 and was facilitated by

trainers, who were previously trained by RBC on the subject. All trainees were considered eli-

gible to the study.

Data collection

The main investigator, also a trainer of participants, together with co-authors developed a

structured questionnaire based on a core set of questions related to the knowledge and atti-

tudes on COVID-19 transmission and prevention. These questions also included knowledge

and attitudes on decontamination and waste management, as suggested by the World Health

Organization and Rwandan national guidelines [12–14].

All questions were categorised into three groups. The first group included questions related

to the socio-demographics characteristic of hotels’ staff: age, gender, educational level, work

experience, and job category, work category inside the hotel and the most reliable sources of

information about COVID-19 (family members, friends, official websites, radio, television,

and other social media). The second group included questions pertaining to the participants’

disease awareness and clinical signs and symptoms of COVID-19. The third group comprised

questions related to the COVID-19 prevention and control. Authors rechecked the question-

naire for accuracy and completeness prior the data collection.

Data management and analysis

Descriptive statistics were performed and data were summarised into frequency tables. The

levels of knowledge and attitudes of hotels’ staff on COVID-19 were assessed using a numeric

pattern of scoring, which was applied elsewhere [15]. This pattern assigned a score of “1” for

the correct answer and “0” for the false answer and neutral for the unknown response. The lev-

els of measured outcomes were expressed as mean scores with standard deviation

(Mean ± SD). The cut-off points for satisfactory levels of knowledge and attitudes were set at

greater than the mean scores. The unsatisfactory levels of knowledge and attitudes were con-

sidered less than the mean scores.

Cross-tabulations were applied to analyse the patterns of mean scores across various socio-

demographic categories of participants. When analysing data, sociodemographic variables

were considered as covariates. Logistic regression was used to analyse the association between

covariates and the outcome, which was dichotomous: satisfactory or unsatisfactory mean

score. The strength of association was assessed using unadjusted odd ratio (OR) in bivariate

analysis and adjusted odd ratio (AOR) in multivariate analysis. The level of significance was

considered as p< 0.05. Epi-Info (version March 2015, CDC Atlanta) was used for data entry

and Stata version 13 (StataCorps.2013) for data analysis.

This study was done through the collaboration between Rwanda Biomedical Centre;

National Infection, Prevention and Control COVID-19 Joint task force Coordination; and

Rwanda Development Board. Verbal informed consent was sought from participants who

were given the right to choose to respond to any question in the survey with a guaranteed con-

fidentiality. The ethical approval was obtained from the Rwanda Public Health Surveillance

and Emergency Preparedness and Response Division (Ref: No: 12/RBC/PHSEPR/2021).
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Results

The Table 1 shows sociodemographic characteristics of the study population. Out of 104 par-

ticipants, 57.7% (n = 60) were aged between 30 and 44 years, 67.3% (n = 70) were male, 72.1%

(n = 75) had University educational level, 51.9% (n = 54) had a working experience in hotels of

4 to 10 years, and 34.6% (n = 36) were working in food and beverage unities. Those who used

social media as the most reliable source of information on COVID-19 were 29.8% (n = 31).

Knowledge and attitudes of participants regarding COVID-19 prevention and control were

reported in the Table 2. Most participants, 52.9% (n = 55), were aware that COVID-19 was a

fatal disease. The vast majority of them; 94.2% (n = 98), showed a positive attitudes regarding

the handwashing practice using clean water and soap to prevent COVID-19 transmission.

As shown in Table 3, most participants had satisfactory rates of correct answers on knowl-

edge and attitudes evaluation. The maximum scores were comparable on both knowledge and

attitudes evaluation.

As shown in Table 4, the participants with a University educational level were more likely

to have satisfactory knowledge rate (AOR: 2.6, 95% C.I: 1.07–6.58) than those with a secondary

educational level or less. The staff working in the front-office (AOR: 0.05; 95% CI 0.01–0.54)

and housekeeping (AOR: 0.09; 95% C.I: 0.01–0.87) were less likely to have satisfactory attitudes

Table 1. Sociodemographic characteristics of hotels’ staff in Kigali (N = 104).

Variables Frequency Percentage (%)

Age

18–29 years 35 33.6

30–44 years 60 57.7

45–60 years 7 6.7

�61 years 2 1.9

Gender

Man 70 67.3

Woman 34 32.7

Educational level

Secondary 29 27.9

University 75 72.1

Work experience duration (years)

>1 years 23 22.1

1–3 years 18 17.3

4–10 years 54 51.9

11 years and over 9 8.6

Work category inside the hotel

Administrative 24 23.1

Food and beverage 36 34.6

Front officer 19 18.3

Housekeeping 25 24.0

Most reliable source of COVID-19 information

Radio 18 17.3

Other social media 31 29.8

Official website 21 20.2

Friends 3 2.9

Family 4 3.8

Television 27 26.0

https://doi.org/10.1371/journal.pone.0261744.t001
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than those working in the administration. On bivariate analysis, the staff with a working expe-

rience of less than one year seemed to be more knowledgeable than those having more than 11

years of experience. However, this association between working experience and the level of

knowledge on COVID-19 was diluted after adjustment with other covariates in multivariate

analysis.

Discussion

This study aimed to assess the baseline knowledge and attitudes of hotels’ staff regarding infec-

tion prevention and control and preparedness strategies for COVID-19 to ensure their safety

and protection of guests and customers, attending hotels located in Kigali. Overall, the staff

have shown satisfactory knowledge and attitudes despite the disparities among different

groups. The staff with the University educational level had better knowledge than their col-

leagues with secondary educational level or less while those working in the administration

ensured better attitudes against COVID-19 than the staff working in the front-office and

housekeeping.

Our findings were similar to those found in Nigeria, which have revealed that having a Uni-

versity educational level was associated with improved knowledge regarding infection

Table 2. Distribution of correct answers on baseline evaluation of knowledge and attitudes on COVID-19 among

hotels’ staff in Kigali (N = 104).

Question statement Answered correctly n (%)

Knowledge

Is COVID-19 fatal? 55 (52.9)

COVID-19 is thought to originate from bats? 54 (51.9)

COVID-19 signs and symptoms are? Headache 71 (68.3)

Fever 91 (87.5)

Cough 82 (78.8)

Sore throat 49 (47.1)

Flu 66 (63.5)

Disease can be transmitted during the asymptomatic phase? 57 (54.8)

COVID-19 is transmitted through? By droplet 5(4.8%)

Physical contact <1m 86 (82.7)

Faecal-oral routes 38 (36.5)

Animals to Humans 48(46.1)

Attitudes

Washing hands should also be applied for non-infectious customer? 79 (76.0)

Washing hands with soap & water can help in prevention of COVID-19

transmission?

98(94.2)

After touching customer surroundings. Is it always necessary to wash hand? 99(95.2)

Using hand Sanitizer is better than water and soap? 73(69.2)

Social distancing of 1m can help in prevention of COVID-19 transmission? 95(91.3)

Wearing gloves when handling customer linens can protects you from infectious

diseases?

85(81.7)

During the outbreak, eating well-cooked and safely handled meat is it safe? 53(51.0)

The best container for chlorine solution is metallic recipient? 77(74.0)

Sunlight makes the chlorine solution stronger? 22(21.1)

Always carry garbage bags on your back to avoid contact with your face 55(52.9)

Is it necessary to disinfect equipment’s, vehicles and working area contaminated

with bleach solution?

88(82.7)

https://doi.org/10.1371/journal.pone.0261744.t002
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prevention and control measures for COVID-19 [16]. This was also echoed by another study

conducted in Chine [1]. Previous authors have shown that higher educational level contributed

to the development of a broader range of knowledge and skills [17], which would pave a better

way of the utilization of health information. Further, reports have shown that the improved

accessibility to the health information through various channels, including the internet, could

enable people to change their behaviours towards the utilization of appropriate infection pre-

vention and control measures [18].

In Rwanda, various social media platforms have been recently used to disseminate the

information to prevent and control the COVID-19 transmission [19]. The better uptake of and

compliance to this information would have contributed to the improved knowledge regarding

the COVID-19 among the staff with higher educational level compared to others with lower

educational levels.

This study has also indicated that the hotels’ personnel working in the administration had bet-

ter attitudes against COVID-19 than those working in the areas of food and beverages preparation

and distribution, and those based in the front-office or in charge of housekeeping. This could be

explained by higher educational qualifications of the administrative staff compared to others.

One strength of this study was the focus on the infection prevention and control measures

for COVID-19 in critical areas like hotels, where poor compliance to these measures may lead

to high transmission of the infection. Thus, our findings may have policy implications, espe-

cially regarding strengthening the education of staff working in these areas with increased

risks of infection transmission. The results highlight the importance of a systematic approach

in consolidating evidence needed to identify priority populations for targeted intervention in

the face of resource challenges during a public health emergency.

However, this study had some limitations, including the assessment, which has solely

focused on knowledge and attitudes of the hotels’ staff. It would have been more interesting to

also assess their actual practice when at work. In addition, this study was limited to the staff,

working in hotels located in the capital, Kigali. Thus, our findings could not be generalised to

the country as a whole since other hotels based outside of the capital were not represented.

However, these findings provided some insights, which may inform further action to prevent

and control the COVID-19 in Rwanda.

Conclusion

As the global threat of COVID-19 continues to rise, hotels’ staff based in the Rwandan capital

have shown satisfactory levels of knowledge and attitudes regarding appropriate measures to

prevent and control the COVID-19 during the period of rapid rise of the outbreak. However,

the staff with higher educational level had better comprehensive knowledge than those with

lower educational level. Similarly, the staff working in the administration have shown better

attitudes towards the infection prevention and control than others. Thus, educational inter-

ventions targeting the groups with lower coverage in health information are highly needed for

better prevention.

Table 3. Scores obtained by participants on knowledge and attitudes evaluation in Kigali (N = 104).

Outcome Scores Mean score±SD Satisfactory rate n (%) Unsatisfactory rate n (%)

Maximum Minimum

Knowledge 12 1 6.75±2.44 66 (63.5%) 38 (36.5)

Attitudes 11 3 7.89 ± 1.78 71 (68.3%) 33 (31.7)

SD: standard deviation.

https://doi.org/10.1371/journal.pone.0261744.t003
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Table 4. Analysis of sociodemographic characteristics as factors influencing knowledge and attitudes on COVID-19 among hotels’ staff in Kigali.

Variables Factors influencing the Knowledge Factors influencing the attitudes

Level of knowledge OR (95%

CI)

p-

value

AOR (95%

CI)

p-

value

Level of attitudes OR (95%

CI)

p-

value

AOR (95%

CI)

p-

value

Satisfied n

(%)

Unsatisfied n

(%)

Satisfied n

(%)

Unsatisfied n

(%)

Age (years)

18–29 years 25 (37.9) 10 (26.3) 1 24 (33.8) 11 (33.3) 1

30–44 years 36 (54.5) 24 (63.2) 1.6 (0.67–

4.08)

0.26 42 (59.1) 18 (54.5) 1.0 (0.43–

2.63)

0.88

45–60 years 5 (7.6) 2 (5.3) 1 (0.16–

6.02)

1.00 5 (7.0) 2 (6.1) 1.1 (0.19–

6.85)

0.88

> 60 years 0 2 (5.3) – 2 (6.1) –

Gender

Man 42 (63.6) 28 (73.7) 1 45 (63.4) 25 (75.8) 1

Woman 24 (36.4) 10 (26.3) 1.6 (0.66–

3.85)

0.29 26 (36.6) 8 (24.2) 1.8(0.71–

4.58)

0.21

Educational level

Secondary 12 (19.7) 16 (42.1) 1 15 (21.1%) 14 (42.4) 1

University 53 (80.3) 22 (57.9) 2.9 (1.22–

7.18)

0.016 2.6 (1.07–

6.58)

0.03 56 (78.9%) 19 (57.6) 2.7 (1.12–

6.73)

0.03 1.8 (0.73–

0.41)

0.19

Work experience (years)

>1 years 3 (4.5%) 6 (15.8) 7.0 (1.18–

41.35)

0.03 6 (8.4%) 3 (9.1%) 0.5 (0.96–

3.37)

0.54

1–3 years 18 (27.3%) 5 (13.2) 2.5 (0.75–

8.93)

0.13 13 (18.3%) 10 (30.3) 0.3 (0.93–

1.48)

0.16

4–10 years 31 (47.0%) 23 (60.5) 0.3 (0.21–

4.3)

0.97 38 (53.5%) 16 (48.5) 0.6(0.19–

2.38)

0.54

>11 years 14 (21.2%) 4 (10.5) 1 14 (19.7%) 4 (12.1) 1

Job category

Administrative 19 (28.8) 5 (13.2) 1 23 (32.4) 1 (3.0) 1

Food and

beverage

20 (30.3) 16 (42.1) 3.0 (0.92–

9.93)

0.07 22 (31.0) 14 (42.4) 0.06 (0.01–

0.56)

0.013 0.08 (0.01–

0.67)

0.02

Front officer 13 (19.7) 6 (15.79) 1.8 (0.44–

7.01)

0.42 10 (14.1) 9 (27.3) 0.04 (0.01–

0.53)

0.007 0.05 (0.01–

0.54)

0.01

Housekeeper 14 (21.2) 11 (28.95) 3.0 (0.80–

10.5)

0.09 16 (22.5) 9 (27.3) 0.07 (0.01–

0.67)

0.02 0.09 (0.01–

0.87)

0.04

Official website 15 (22.7) 6 (15.79) 1 14(19.7) 7 (21.2) 1

Radio 8 (12.1) 10 (26.3) 3.1 (0.89–

11.7)

0.09 10 (14.1) 8 (24.2) 0.6 (0.17–

2.29)

0.48

Social media 22 (33.3) 9 (23.7) 1.02 (0.30–

3.4)

0.97 23 (32.4) 8 (24.2) 1.4 (0.42–

4.83)

0.56

Friends 2 (3.0) 1 (2.6) 1.25 (0.94–

16)

0.86 2 (2.8) 1 (3.0) 1 (0.76–

13.01)

1.00

Family 1 (1.50) 3 (7.9) 7.5 (0.64–

87.1)

0.11 3 (4.2) 1 (3.0) 1.5 (0.13–

17.10)

0.74

Television 18 (27.3) 9 (23.7) 1.25 (0.36–

4.30)

0.72 19 (26.8) 8 (24.2) 1.1 (0.34–

4.04)

0.78

https://doi.org/10.1371/journal.pone.0261744.t004

PLOS ONE Baseline knowledge and attitudes of COVID-19 among hotel staff in Kigali, Rwanda

PLOS ONE | https://doi.org/10.1371/journal.pone.0261744 December 31, 2021 7 / 9

https://doi.org/10.1371/journal.pone.0261744.t004
https://doi.org/10.1371/journal.pone.0261744


Author Contributions

Conceptualization: Aphrodis Hagabimana, Jared Omolo, Angela Umutoni, Albert

Ndagijimana.

Data curation: Aphrodis Hagabimana, Olivier Nsekuye, Albert Ndagijimana.

Formal analysis: Aphrodis Hagabimana, Ziad El-Khatib, Aimable Musafili, Albert

Ndagijimana.

Investigation: Aphrodis Hagabimana, Noella Benemariya, Adeline Kabeja, Helene Balisanga,

Albert Ndagijimana.

Methodology: Aphrodis Hagabimana, Ziad El-Khatib, Aimable Musafili, Albert Ndagijimana.

Project administration: Aphrodis Hagabimana, Edson Rwagasore, Adeline Kabeja.

Software: Aphrodis Hagabimana, Olivier Nsekuye, Albert Ndagijimana.

Validation: Aphrodis Hagabimana, Jared Omolo, Ziad El-Khatib, Edson Rwagasore, Angela

Umutoni, Aimable Musafili, Albert Ndagijimana.

Visualization: Aphrodis Hagabimana, Jared Omolo, Ziad El-Khatib, Edson Rwagasore, Ade-

line Kabeja, Angela Umutoni, Aimable Musafili, Albert Ndagijimana.

Writing – original draft: Aphrodis Hagabimana.

References
1. Zhong BL, Luo W, Li HM, Zhang QQ, Liu XG, Li WT, et al. Knowledge, attitudes, and practices towards

COVID-19 among chinese residents during the rapid rise period of the COVID-19 outbreak: A quick

online cross-sectional survey. Int J Biol Sci. 2020; 16(10):1745–52. https://doi.org/10.7150/ijbs.45221

PMID: 32226294.

2. Ceylan Z. Estimation of COVID-19 prevalence in Italy, Spain, and France. Sci Total Environ. 2020; 729

(10):1–7. Available from: https://pubmed.ncbi.nlm.nih.gov/32360907/10.1016/j.scitotenv.2020.138817.

3. Ge H, Wang X, Yuan X, Xiao G, Wang C, Deng T, et al. The epidemiology and clinical information about

COVID-19. Eur J Clin Microbiol Infect Dis. 2020; 39(6):1011–9. Available from: https://pubmed.ncbi.

nlm.nih.gov/32250959/ https://doi.org/10.1007/s10096-020-03874-z PMID: 32291542.

4. Khader Y, Al Nsour M, Al-Batayneh OB, Saadeh R, Bashier H, Alfaqih M, et al. Dentists’ Awareness,

Perception, and Attitude Regarding COVID-19 and Infection Control: Cross-Sectional Study Among

Jordanian Dentists. JMIR Public Heal Surveill. 2020; 6(2):1–7. https://doi.org/https%3A//doi.org/10.

2196/18798 PMID: 32250959.

5. Rwanda Ministry of Health (MOH). Use of Technologies in COVID-19 Containment in Rwanda. Rwanda

Publich Heal Bull. 2(2):1–16. Available from: https://rbc.gov.rw/publichealthbulletin/articles/read/61/Use

%20of%20Technologies%20in%20COVID-19%20Containment%20in%20Rwanda6.

6. Rwanda Development Board. Guidelines for hospitality sector business re-opening during covid-19. In

2020. p. 1–10. Available from: Guidelines-for-hospitality-sector-business-re-opening-during-COVID-19

In 2020. p. 1–10. Available from: https://rdb.rw/wp-content/uploads/2020/05/GUIDELINES-FOR-

HOSPITALITY-SECTOR-BUSINESS-RE-OPENING-DURING-COVID-19-. . .pdf.

7. Nsanzabaganwa C, Christian N, Nadia H, Fidele B, Nsanzimana S, Souopgui J, et al. The coronavirus

disease 2019 (COVID-19)-A global health emergency Outbreak. Rwanda Publich Heal Bull. 2020; 2

(1):22–9.

8. Et Mendez-Brito.al. Systematic review of empirical studies comparing the effectiveness of non-pharma-

ceutical interventions against COVID-19. Journel Infect. 2021;19–39. https://doi.org/https%3A//doi.org/

10.1016/j.jinf.2021.06.018 PMID: 34161818.

9. Health W, Committee S, Officers P, Consultants H, Team TM. Operational considerations for COVID-

19 management in the accommodation sector. 2020; 2008(March):1–8. https://doi.org/https%3A//doi.

org/10.1016/j.jinf.2021.06.018 PMID: 34161818.

10. National Institute of Statistics of Rwanda. Rwanda Demographic and health Survey 2014–2015 Final

report. 2014. 1–306 p. Available from: https://www.statistics.gov.rw/publication/demographic-and-

health-survey-20142015-final-report.

PLOS ONE Baseline knowledge and attitudes of COVID-19 among hotel staff in Kigali, Rwanda

PLOS ONE | https://doi.org/10.1371/journal.pone.0261744 December 31, 2021 8 / 9

https://doi.org/10.7150/ijbs.45221
http://www.ncbi.nlm.nih.gov/pubmed/32226294
https://pubmed.ncbi.nlm.nih.gov/32360907/10.1016/j.scitotenv.2020.138817
https://pubmed.ncbi.nlm.nih.gov/32250959/
https://pubmed.ncbi.nlm.nih.gov/32250959/
https://doi.org/10.1007/s10096-020-03874-z
http://www.ncbi.nlm.nih.gov/pubmed/32291542
https://doi.org/https%3A//doi.org/10.2196/18798
https://doi.org/https%3A//doi.org/10.2196/18798
http://www.ncbi.nlm.nih.gov/pubmed/32250959
https://rbc.gov.rw/publichealthbulletin/articles/read/61/Use%20of%20Technologies%20in%20COVID-19%20Containment%20in%20Rwanda6
https://rbc.gov.rw/publichealthbulletin/articles/read/61/Use%20of%20Technologies%20in%20COVID-19%20Containment%20in%20Rwanda6
https://rdb.rw/wp-content/uploads/2020/05/GUIDELINES-FOR-HOSPITALITY-SECTOR-BUSINESS-RE-OPENING-DURING-COVID-19-pdf
https://rdb.rw/wp-content/uploads/2020/05/GUIDELINES-FOR-HOSPITALITY-SECTOR-BUSINESS-RE-OPENING-DURING-COVID-19-pdf
https://doi.org/https%3A//doi.org/10.1016/j.jinf.2021.06.018
https://doi.org/https%3A//doi.org/10.1016/j.jinf.2021.06.018
http://www.ncbi.nlm.nih.gov/pubmed/34161818
https://doi.org/https%3A//doi.org/10.1016/j.jinf.2021.06.018
https://doi.org/https%3A//doi.org/10.1016/j.jinf.2021.06.018
http://www.ncbi.nlm.nih.gov/pubmed/34161818
https://www.statistics.gov.rw/publication/demographic-and-health-survey-20142015-final-report
https://www.statistics.gov.rw/publication/demographic-and-health-survey-20142015-final-report
https://doi.org/10.1371/journal.pone.0261744


11. Rwanda Development Board. Rwanda Skills Survey 2012: Tourism & Hospitality Sector Report. 2012.

Available from: https://www.hospitalitynet.org/file/152008522.pdf.

12. World Health Organization. Cleaning and disinfection of environmental surfaces in the context of

COVID-19. Geneva World Heal Organ Guid. 2020;(15 May 2020):1–8.

13. World Health Organization. Advice on the use of masks in the context of COVID-19. Geneva World

Heal Organ interm Guid [Internet]. 2020;(April 2020):1–5. https://apps.who.int/iris/handle/10665/

332293.

14. Rwanda Ministry of Health. Covid -19 Clinical Management Guidelines. 2020. 21–24 p.

15. Odetokun IA, Akpabio U, Alhaji NB, Biobaku KT, Oloso NO, Ghali-Mohammed I, et al. Knowledge of

antimicrobial resistance among veterinary students and their personal antibiotic use practices: A

national cross-sectional survey. Antibiotics. 2019; 8(243):1–15. https://doi.org/10.3390/

antibiotics8040243 PMID: 31795341

16. Adebowale OO, Adenubi OTB, Ayo-Ajayi, Akinloye POG. SARS-CoV-2 (COVID-19 pandemic) in Nige-

ria: Multi-institutional survey of knowledge, 1 practices and perception amongst undergraduate veteri-

nary medical students 2. PLoS One. 2020; 16(3):1–34. Available from: https://www.ncbi.nlm.nih.gov/

pmc/articles/PMC7959340/pdf/pone.0248189.pdf https://doi.org/10.1371/journal.pone.0248189 PMID:

33720966.

17. Mirowsky J, Ross CE. Education, learned effectiveness and health. London Rev Educ. 2005;(October

2005). https://doi.org/10.1080/14748460500372366.

18. Nachega JB. at. From Easing Lockdowns to Scaling-Up Community-Based COVID-19 Screening, Test-

ing, and Contact Tracing in Africa–Shared Approaches, Innovations, and Challenges to Minimize Mor-

bidity and Mortality Jean. 2020;1–14. https://doi.org/10.1093/cid/ciaa695.

19. Krisiunas E, Sibomana L. Benefits of Technology in the Age of COVID-19 and Diabetes..Mobile Phones

From a Rwanda Perspective. J Diabetes Sci Technol [Internet]. 2020; 14(4):748–9. Available from:

https://doi.org/10.1177/1932296820930032 PMID: 32460536

PLOS ONE Baseline knowledge and attitudes of COVID-19 among hotel staff in Kigali, Rwanda

PLOS ONE | https://doi.org/10.1371/journal.pone.0261744 December 31, 2021 9 / 9

https://www.hospitalitynet.org/file/152008522.pdf
https://apps.who.int/iris/handle/10665/332293
https://apps.who.int/iris/handle/10665/332293
https://doi.org/10.3390/antibiotics8040243
https://doi.org/10.3390/antibiotics8040243
http://www.ncbi.nlm.nih.gov/pubmed/31795341
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7959340/pdf/pone.0248189.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7959340/pdf/pone.0248189.pdf
https://doi.org/10.1371/journal.pone.0248189
http://www.ncbi.nlm.nih.gov/pubmed/33720966
https://doi.org/10.1080/14748460500372366
https://doi.org/10.1093/cid/ciaa695
https://doi.org/10.1177/1932296820930032
http://www.ncbi.nlm.nih.gov/pubmed/32460536
https://doi.org/10.1371/journal.pone.0261744

