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Abstract
As with other countries globally, Rwanda has faced a recent outbreak of the coronavirus disease 2019 (COVID-19) against 
a backdrop of an HIV epidemic. At present, there is no successful cure or vaccine for both COVID-19 and HIV. People 
with underlying conditions, including HIV, are at increased risk of severe COVID-19 manifestations. This underscores the 
need to enhance the knowledge, attitudes, and practice of people living with HIV (PLWH) to protect this population against 
COVID-19. An institution-based cross-sectional study was conducted from August 31 to September 18, 2020 among 376 
participants who were selected by a simple random sampling technique. A pretested and structured self-administered ques-
tionnaire was used to collect data. Quality scores were calculated as a measure of the participants’ knowledge, attitudes, and 
practice (KAP) levels. The student t-test was used to compare continuous variables between low (<65%) and high (≥65%) 
KAP scores. The chi-square test was used to determine the association between KAP scores and categorical variables. All 
decisions on statistical tests were concluded at 5% level of significance. All statistical analysis was performed using STATA 
statistical package version 11.2 (STATA Corp., Texas, USA). Of the 376 participants, 363 (97%) obtained a high knowledge 
score, while more than a quarter of the participants (26%) had a poor attitude score, and the majority (90%) having a high 
practice score. There was no association between gender, age, place of residence, employment, or duration on ART and 
knowledge score. Employment status and duration on antiretroviral treatment (ART) were significantly associated with atti-
tude scores (p = 0.004 and p = 0.013, respectively). Gender and duration on ART were significantly associated with practice 
scores (p = 0.02 and p = 0.012, respectively). There was a moderate positive correlation (r = 0.57) between knowledge and 
attitude scores, and knowledge and practice scores (r = 0.55). There was a strong positive correlation (r = 0.67) between 
attitude scores and practice scores. Health education programs tailored for PLWH and aimed at mobilizing and improving 
COVID-19-related knowledge, attitude, and practice should be prioritized in the Rwandan COVID-19 response.
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Background

HIV, a global public health problem for nearly four decades, 
has affected almost 80 million globally, with nearly half of 
them dying from AIDS-related diseases. In 2019, nearly 25 
million people were living with HIV in Sub-Saharan Africa 
(SSA), the region with the highest number of HIV cases [1]. 
Rwanda faces a generalized HIV epidemic, and as of 2019, 
230,000 people were living with HIV (PLWH) in Rwanda 
[2]. In the midst of a global and local effort to control the 
HIV epidemic, a novel coronavirus disease 2019 (COVID-
19) pandemic has emerged. The diseases caused by severe 
acute respiratory syndrome coronavirus 2 (SARS-COV 2) 
has over 32 million cases and 980,000 deaths globally as of 
25th September 2020 [3]. As of 25th September 2020, 4798 
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cases and 29 COVID-19 related deaths have been reported 
in Rwanda [4].

To control the spread of COVID-19, Rwanda instituted a 
raft of COVID-19 containment and mitigatory measures that 
ranged from enhanced hygiene by establishing handwashing 
stations in public places and increasing awareness through 
community mobilization. A countrywide lockdown was 
introduced after recording 17 cases only [5]. The country 
has managed to scale up the laboratory capacity for testing 
COVID-19, employing the pooling strategy [6].

Forewarning to take extra deterrents against COVID-19 
has been emphasized for persons with comorbidities such as 
asthma, diabetes, severe cardiovascular conditions, obesity, 
chronic diseases, and immune-compromised persons, includ-
ing PLWH [7–10]. In addition, PLWH have higher rates of 
certain underlying health conditions [11]. Those conditions 
can increase their risk for more severe illness if people with 
HIV get COVID-19, especially people with advanced HIV 
disease. The pressure over the increased severity of COVID-
19 among PLWH are based on their vulnerability to a predis-
position to numerous opportunistic infections [12]. A recent 
systematic review of COVID-19 revealed that the disease 
does not pose a high risk to the adequately followed PLWH 
who suppressed their viral load compared to HIV-uninfected 
patients despite considering PLWH as a population whom 
precautions are needed to prevent the COVID-19 [13]. It is 
also worth noting that restrictions imposed to control the 
spread of COVID-19 have had unintended disruptions to 
HIV care and treatment services [14].

Lack of effective antiretroviral treatment against SARS-
COV 2 and vaccination impede the current measures to 
fight the disease threatening immuno-compromised indi-
viduals’ lives [15]. To the best of our knowledge, there 
are limited studies to understand the behavior of PLWH 
towards COVID-19. Thus, the current study aimed to assess 
the knowledge, attitudes, and practices of PLWH towards 
COVID-19.

Methods

Study Design and Setting

A cross-sectional survey was conducted from August 31 to 
September 18, 2020, at the University Teaching Hospital of 
Kigali (CHUK), ART clinic located in Kigali, Rwanda. We 
employed a simple random sampling technique for partici-
pants’ recruitment.

Data Collection Tool

The data collection tool was adapted from two previous 
COVID-19 KAP studies and WHO recommendations. The 

questionnaire was initially developed in English, then trans-
lated into Kinyarwanda by GP (a public health scientist) and 
then translated back into English by PGI (a public health sci-
entist) to ensure translation accuracy. The questionnaire was 
validated in a pilot of 15 participants before the actual sur-
vey data collection. Minor changes were made to the ques-
tionnaire at this stage. The questionnaire addressed collected 
information on participant’s demographics (including age, 
gender, employment status, place of residence), assessed 
knowledge (15 questions), attitude (10 questions), and prac-
tice (10 questions). More details on the specific questions 
are available on the questionnaire (Supplementary File 1).

Data Management and Analysis

Data was captured electronically on an excel sheet. Fre-
quency and percentage were used to analyze categorical 
variables, while the mean and standard deviation summa-
rize continuous data. Quality scores were calculated as a 
measure of the participants’ knowledge, attitudes, and prac-
tice levels. The quality score is calculated by summing up 
all the individual items’ scores in the three sections and 
scaling the total as a percentage of the maximum possible 
score. The scaled quality score = (obtained score – minimum 
possible score)/(maximum possible score – minimum pos-
sible score) × 100%. The student t-test was used to compare 
continuous variables between low (<65%) and high (≥65%) 
KAP scores. The Chi-square test was used to determine the 
association between KAP scores and categorical variables. 
All tests were statistically measured at 5% level of signifi-
cance using STATA statistical package version 11.2 (STATA 
Corp., Texas, USA).

Ethics

This study was ethically reviewed and approved by the 
University Teaching Hospital of Kigali Ethics Committee 
(approval number: EC/CHUK/070/2020). Study partici-
pants were provided with an information sheet explaining 
the study’s objectives, and all participants signed paper 
informed consent forms before participation.

Results

Demographic Characteristics

Of the 376 participants enrolled in the survey, 212 (56%) 
were female. The mean age was 38. The majority (51%) were 
unemployed, 14% reported to be professionally employed, 
and 35% were self-employed. All participants were currently 
taking ART with only 4% having been on ART for less than 
a year, while 27% had between 1 and 5 years duration on 
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ART, and 69% had been on ART for more than 5 years. 
Additional information is in Table 1.

Presentation of KAP Scores

Of the 376 participants, 363 (97%) obtained a high knowl-
edge score. More than a quarter of the participants (26%) 
had a poor attitude score. The majority (90%) of the partici-
pants had a high practice score. More details are presented 
in Table 2.

Association Between Demographic Variables 
and KAP Scores

There was no association between gender, age, residence, 
employment, or duration on ART and knowledge score 
(p > 0.05). Employment status was significantly associ-
ated with attitude scores (p = 0.004). 84% of self-employed 
individuals had higher attitude scores than 65% and 70% of 

professional and unemployed individuals respectively. The 
duration of ART was significantly associated with attitude 
scores (p = 0.013). 97% of participants who reported to be on 
ART for less than a year had high attitude scores compared 
with 65% and 77% of 1–5 and >5 years duration on ART 
respectively. Gender (p = 0.02) was significantly associated 
with practice scores, with 93% female having high practice 
scores compared to 86% male. Also, the duration of ART 
was significantly associated with practice scores (p = 0.012). 
100% of participants who reported to be on ART for less 
than a year had high attitude scores compared with 82% and 
92% of 1–5 and >5 years duration on ART, respectively. 
More details are presented in Table 3.

Correlation Between Knowledge, Attitude, 
and Practice

There was a moderate positive correlation (r = 0.57) between 
knowledge and attitude scores (p < 0.001); attitude scores 
increase as knowledge scores are increasing. There was a 
moderate positive correlation (r = 0.55) between knowledge 
and practice scores (p < 0.001); practice scores increase as 
knowledge scores are increasing. There was a strong positive 
correlation (r = 0.67) between was observed between attitude 
scores and practice scores (p < 0.001) (Table 4).

Discussion

Knowledge, attitude, and practice are critical factors in con-
trolling the transmission of an infectious disease. COVID-
19, an emerging infectious burden, especially in aged and 
immunocompromised individuals, calls for special care for 
PLWH as usual. This study aimed to assess the knowledge, 
attitude, and practice (KAP) towards COVID-19 and associ-
ated factors among PLWH in Kigali, Rwanda.

The current study involved 376 HIV patients (212 
females and 164 males) on ART showed a high knowledge 
and practice score towards COVID-29 prevention measures 
and a high poor attitude score (1/4). There was no associa-
tion between knowledge score and gender, age, residence, 
employment, or duration on ART. Duration on ART sig-
nificantly affected both attitude and practice scores while 
also, employment was associated with attitude and gender 
was associated with practice scores. The correlational study 
showed that attitude scores increase as knowledge scores 
increase, practice scores increase as knowledge scores 
increase, and attitude scores increase as practice scores 
increase. The findings of the current study revealed a high 
prevalence of poor attitude among the participants (26%), 
unlike other studies in Saudi Arabia [16] and China [17], 
which reported low prevalence. Although Rwanda’s govern-
ment put strict measures against preventive measures against 

Table 1   Demographics

Variable Response

Gender, n (%)
 Female 212 (56)
 Male 164 (44)

Age, mean (SD) 38 (12)
Place of residence
 Gasabo 105 (28)
 Kicukiro 99 (26)
 Nyarugenge 136 (36)
 Outside Kigali 36 (10)

Employment, n (%)
 Professional 51 (14)
 Self 132 (35)
 Unemployed 193 (51)

Currently on ART, n (%)
 Yes 376 (100)

Duration on ART, n (%)
 1–5 102 (27)
  > 5 260 (69)
  < 1 14 (4)

Table 2  Participant knowledge, attitude and practice scores

Score

Poor (<65%)
n (%)

High (≥65%)
n (%)

Knowledge 13 (3) 363 (97)
Attitude 96 (26) 280 (74)
Practice 38 (10) 338 (90)
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COVID-19, this might be due to theories that people tend to 
develop negative emotions like panic and anxiety during a 
pandemic, which significantly affects their attitude [18]. The 
study revealed high knowledge and practice scores, and these 
findings are consistent with other KAP studies done in Ethi-
opia [19], China [17], Kenya [20], and Iran [21, 22]. This 
may be explained by the easy availability and accessibility of 
health information online, improving patient knowledge and 
practice [23]. The study was also conducted in an urban set-
ting with limitless access to COVID-19- associated updates 
and preventive actions posted online by the Rwandan MOH 
and various media platforms that have been positively asso-
ciated with improving knowledge and practices. These find-
ings differ from those of a study done in rural setting Ethio-
pia with limited COVID-19 access due to lack of electricity 
and the internet, where the prevalence of poor knowledge 
was 33.9% [24]. The current study showed that participants 
knowledgeable about COVID-19 were more likely to have 
good practices. This finding is similar to a study in China 
[17]. This can be justified by the reason that knowledge is a 
key modifier of positive attitudes for preventive practices of 

COVID-19, and these practices are executed after acquiring 
awareness and information of practices to be implemented. 
Knowledge of COVID-19 reduces the possibility of infec-
tion by improving patient’s practices [25]. The current study 
reported that gender is considerably associated with practice 
score, and these findings corroborate studies done in other 
settings, which reported that females are more likely to take 
preventive and protective measures than males [26–28]. The 
study found no association between gender, age, residence, 
employment, and duration on ART, contrary to Nepal’s stud-
ies conducted during the peak of COVID-19 [29]. This could 
be due to the fact that this study was conducted at a later 
stage of the pandemic than in Nepal when information about 
COVID-19 was found everywhere and accessible to all age 
groups. Also, the government of Rwanda deployed drones 
to raise COVID-19 awareness in communities [30]. The cur-
rent study reported an association between ART duration 
and attitude and knowledge scores, with those on ART for 
less than one year recording high attitude and knowledge 
scores. This might be because those on ART for less than a 
year were enrolled during the pandemic and benefited from 
opportunistic health promotion [31, 32].

The study outcomes could be valuable in informing 
authorities and MOH with its partners on other aware-
ness campaigns, policies, public health interventions, and 
health promotion programs. Targeted health promotion 
and prevention interventions must be directed to this par-
ticularly vulnerable population at high risk of contract-
ing COVID-19, especially males. For instance, COVID-
19 attitudes and practices may increase considerably if 

Table 3   Association between 
demographic variables and 
KAP scores

Bold value indicates statistically significant association

Variable Knowledge score p-value Attitude score p-value Practice score p-value

 <65%  ≥65%  <65%  ≥65%  <65%  ≥65%

Gender, n (%)
 Female 6 (3) 206 (97) 0.316 50 (24) 162 (76) 0.193 15 (7) 197 (93) 0.021
 Male 7 (4) 157 (96) 46 (28) 118 (72) 23 (14) 141 (86)

Age, mean (SD) 38 (12) 38 (12) 0.511 37 (11) 39 (12) 0.130 36 (12) 39 (12) 0.06
Place of residence
 Gasabo 1 (1) 105 (99) 0.246 27 (26) 78 (74) 0.205 10 (9) 95 (91) 0.601
 Kicukiro 5 (5) 94 (95) 26 (26) 74 (74) 12 (12) 87 (88)
 Nyarugenge 5 (4) 131 (96) 29 (21) 107 (79) 11 (8) 125 (92)
 Outside Kigali 2 (6) 34 (94) 14 (39) 22 (61) 5 (14) 31 (86)

Employment, n (%)
 Professional 2 (4) 49 (96) 0.670 18 (35) 33 (65) 0.004 6 (12) 45 (88) 0.143
 Self-employed 3 (2) 129 (97) 21(16) 111 (84) 8 (6) 124 (94)
 Unemployed 8 (4) 185 (96) 57 (30) 136 (70) 24 (12) 169 (88)

Duration on ART, n (%)
 1–5 3 (3) 99 (97) 1.0 36 (35) 66 (65) 0.013 18 (18) 84 (82) 0.012

  >5 10 (4) 250 (96) 59 (23) 201 (77) 20 (8) 240 (92)
  <1 0 (0) 14 (100) 1 (7) 13 (93) 0 (0) 14 (100)

Table 4   Correlation between knowledge, attitude, and practice

Pearson correlation coefficient (p = value)

Variable Knowledge score Attitude score Practice score

Knowledge score 1
Attitude score 0.57 (<0.001) 1
Practice score 0.55 (<0.001) 0.67 (<0.001) 1
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health promotion programs are especially directed to men. 
Health information can be sent to females living with 
males, which can sway their practices, as suggested by 
Leung et al. [26]. Opportunistic health promotion should 
be advocated in all health settings.

To our knowledge, this is the first study to investigate 
KAP toward COVID-19 in PLWH in Kigali, Rwanda. A 
random sampling technique was used to eliminate par-
ticipant bias, and data collection took place after relaxed 
COVID-19 restrictions using a WHO-recommended tool.

However, the study was conducted in only a few loca-
tions in Kigali, Rwanda, and this might not allow general-
izability of the results to other locations and cities towns. 
Furthermore, the measurement of KAP may be inaccu-
rate due to different grading systems. The other limita-
tion is that the participants could give socially acceptable 
answers. Small sample size was used to make conclusions. 
In addition, this study was carried out among PLWH, 
mostly females, and their knowledge, attitude, and practice 
are not comparable to people without HIV/AIDS.

In conclusion, the current study was able to give a com-
prehensive assessment of the knowledge, attitudes, and 
practices of PLWHI in Kigali towards COVID-19. The 
outcomes suggest that PLWH in Kigali have a satisfactory 
level of knowledge on COVID-19 and are mostly positive 
in their practice and attitude on overcoming the pandemic, 
although females are more cautious than males. Regard-
less, regular messaging from the MOH and other authori-
ties are important to increase public knowledge, prac-
tices, and attitude towards COVID-19. The results found 
no association between knowledge score and gender, age, 
residence, employment, and duration on ART. Moreover, 
some groups of PLWH may benefit from targeted health 
education interventions to raise COVID-19 awareness 
and improve practices. Improving the KAP of vulnerable 
populations is essential during pandemic outbreaks like 
COVID-19. Consequently, the development of effective 
health education systems incorporating considerations of 
KAP-modifying factors is needed.

Conclusion

This study showed a high knowledge and practice score 
despite a poor attitude score. Health education programs 
tailored for PLWH and aimed at mobilizing and improv-
ing COVID-19-related knowledge, attitude, and practice 
should be prioritized in the Rwandan COVID-19 response.
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