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ABSTRACT 

Introduction: Coronavirus Disease 2019 (COVID-19) is caused by severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2). It has spread globally, facilitated 
by travel. Family clusters have been identified as one of the facilitators of community 
spread. We investigated two family clusters in Eastern Uganda to identify the source 

of infection and recommend control measures. Methods: We investigated potential 
COVID-19 exposure events in two family clusters referred in this paper as family A 
and family B. We interviewed eight members of family A and two from family B at 
Soroti and Mbale Regional Referral Hospitals respectively between 23-30 May, 2020. 
Information on epidemiological, demographic and clinical data were collected using a 
structured questionnaire. Throat-swab specimens were obtained from all patients and 
closely monitored until patient discharge. Confirmation of SARS-CoV-2 was by RT-

PCR test. Results: The two family clusters of COVID-19 infection resulted from the 
introduction of the virus from two respective heads of household who traded in 
livestock in South Sudan. The index case of family A (patient A1) generated seven 
secondary cases, all of whom shared an enclosed setting within one-meter distance 
with A1. The secondary cases of family A did not show any symptoms. Three 
household members who did not share an enclosed setting with A1 tested negative. 
The index case of family B (patient B1) generated four secondary cases. The four family 
members who tested positive were B2 (wife), B3 (daughter), B4 (son), and B5 
(daughter). The only two household members (B6 and B7) who slept in a separate room 
did not test positive. All members of family B did not have symptoms at the time of 

testing. Conclusion: We found that two family clusters of COVID-19 infection were 
likely introduced by two heads of household who traded in livestock in South Sudan. 
Our findings show that close contact in enclosed settings within the family can amplify 
transmission of the COVID-19. We recommend testing and quarantine for cross-
border traders before they return home, and limiting close contact within family 
settings to reduce spread. We recommend further investigation to better understand 
the source of infection for cross border trader 
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Introduction 

 

As of May 31, 2021, the World Health Organization 

(WHO) reported a total of 169,597,415 confirmed 

cases of coronavirus disease 2019 (COVID-19), 

including 3,530,582 deaths. COVID-19 is caused by 

a novel coronavirus, severe acute respiratory 

syndrome coronavirus 2 (SARS-CoV-2; previously 

known as 2019-nCoV) [1, 2]. The number of cases of 

COVID-19 has grown significantly and has spread to 

all countries in the world [3]. The WHO 

characterized the COVID-19 epidemic as a 

pandemic on March 11, 2020 [4]. During the start of 

the COVID-19 pandemic, imported cases accounted 

for the highest proportion of total incidence in many 

countries around the world [3]. Uganda registered its 

first COVID-19 case on March 21, 2020, and by May 

29, 2020, it had registered 329 COVID-19 cases, with 

the majority, 64% (210/329) among trans-border 

truck drivers. The Elegu border crossing during the 

week of 23-29 May 2020 accounted for 58% 

(90/156) of all the imported COVID-19 cases into 

Uganda [5]. 

  

The SARS-CoV-2 virus is highly infectious and has 

a strong ability to transmit from human to human. 

Evidence of human-to-human transmission was first 

reported in a family cluster of six members in China 

[6,7]. Person-to-person transmission in family 

clusters contributed to the exponential increase in 

the number of cases in China. In Beijing, family 

clusters were the main mode of person-to-person 

transmission accounting for 57.6% of the total 

confirmed cases [8, 9]. These family clusters of 

COVID-19 infections reported in China were 

associated with recent travel of family members to 

areas with high transmission of COVID-19 [6-9]. 

Therefore, early detection of family clusters of 

COVID-19 infection is important to prevent the 

further spread of the epidemic. 

  

We report two family clusters of COVID-19 

transmission and clinical features in two districts in 

Eastern Uganda, following the return of two family 

heads who plied their livestock trade in local markets 

in South Sudan. 

  

  

Methods 

 

Following the detection of the first COVID-19 case 

in Uganda on 22 Mar 2022, the government initiated 

steps to screen and test travellers arriving into the 

country from abroad. However, long-distance truck 

drivers were allowed passage to bring essential goods 

into the country or to transit to neighboring countries 

after taking a COVID-19 test at the border crossing 

point. On 14 May 2020, the National Rapid 

Response Team (NRRT) received information from 

a surveillance officer of Gulu District of two truck 

drivers whose results returned positive. The two 

truck drivers had been tested at the point of entry and 

allowed to proceed to their destinations before 

receiving results. The National COVID-19 Incident 

Management Team deployed a team of NRRT 

epidemiologists to support the district to investigate 

the suspected COVID-19 cluster. By the time the 

team started the investigation, other family members 

of the two truck drivers also showed symptoms of 

COVID-19. 

  

We included two families in this study; with a total 

of sixteen family members; eleven from family A and 

five from family B. The index case in each family had 

a business trip to Juba, South Sudan. At the time of 

investigation, index case of family A was isolated at 

Mbale Regional Referral Hospital (RRH), and the 

one of family B was isolated at Gulu RRH. 

  

Cluster investigation 

  

We interviewed eight family members from family A 

and two family members from family B from 23-30 

May, 2020 using a standard questionnaire at Soroti 

and Mbale Regional Referral Hospitals. We asked 

respondents about their potential exposure events 14 

days before testing positive. The two hospitals were 

among the 14 hospitals designated by the Ministry of 

Health for the treatment of COVID-19. All patients 

were diagnosed as SARS-COV-2 positive by the 

Uganda Virus Research Institute (UVRI). Throat-

swab specimens from the upper respiratory tract 

were obtained from all patients, maintained in viral 

transport medium, and shipped to UVRI. 

Confirmation of SARS-CoV-2 was by reverse 

transcriptase-polymerase chain reaction (RT-PCR) 

test. 

  

Epidemiological and Clinical characteristics and 

laboratory testing 

  

Additionally, epidemiological, demographic, and 

clinical data were collected through a review of 

medical records. Clinical data and laboratory testing 

results were closely monitored until 30 May, 2020. 

On day 10 of patient monitoring, laboratory 

https://www.afenet-journal.net/content/series/6/1/3/full/#ref1
https://www.afenet-journal.net/content/series/6/1/3/full/#ref%202
https://www.afenet-journal.net/content/series/6/1/3/full/#ref3
https://www.afenet-journal.net/content/series/6/1/3/full/#ref4
https://www.afenet-journal.net/content/series/6/1/3/full/#ref3
https://www.afenet-journal.net/content/series/6/1/3/full/#ref5
https://www.afenet-journal.net/content/series/6/1/3/full/#ref6
https://www.afenet-journal.net/content/series/6/1/3/full/#ref7
https://www.afenet-journal.net/content/series/6/1/3/full/#ref8
https://www.afenet-journal.net/content/series/6/1/3/full/#ref%209
https://www.afenet-journal.net/content/series/6/1/3/full/#ref6


3 |Page number not for citation purposes 

confirmation of SARS-CoV-2 was carried out by 

UVRI as a precondition for patient discharge. 

Briefly, throat-swab specimens from the upper 

respiratory tract were obtained from all patients on 

day10 in admission and maintained in viral-

transport medium to UVRI. 

  

The index case of family A was isolated at Mbale 

Regional Referral Hospital (RRH), and the one of 

family B was isolated at Gulu RRH. All the eleven 

patients were diagnosed as SARS-CoV-2 positive 

using the Uganda Ministry of Health testing 

algorithm and were isolated and managed at Soroti 

RRH. 

  

Ethical consideration 

  

This was a public health emergency and the SARS-

COV-2 Incident Management Team (IMT) of the 

Ministry of Health (MoH) gave the directive to 

conduct epidemiological investigations into clusters 

driving the spread of SARS-CoV-2 infection in the 

country. The investigation directive from MoH 

applied to all confirmed cases; however, we sought 

verbal consent from respondents in their local 

language during data collection. Participants were 

told that their participation was voluntary and that 

there would be no negative consequences if they 

refused to participate (none declined). During data 

collection, respondents were assigned unique 

identifiers instead of names to protect their 

confidentiality. Information was stored in password-

protected computers and was not shared with 

anyone outside the investigation team. As this was a 

public health emergency, disclosure of patient 

information for the purposes of contact tracing was 

limited to the minimum needed to conduct contact 

tracing activities. 

  

  

Results 

 

Family A 

  

On 13 May 2020, the index case (father) of family A 

(referred to here as patient A1) returned from South 

Sudan through Elegu point of entry where he had 

spent 5 days selling goats Table 1. Following 

government policy at the time of testing everyone 

entering the country, A1 was subjected to a throat 

swab for COVID-19 at Elegu border crossing that 

same day and the sample was shipped to Kampala 

(approx. 400km away). A1 reported no symptoms at 

the time of testing. He arrived at his home in Kumi 

District, about 350km away at 8:00pm on the same 

day. He shared a meal and later led a prayer with 10 

family members including A2 (wife), A3, A4, A5, 

A6, A7, A8, A9 (daughters), A10 (son), and A11 

(“turn man”-person who supports truck drivers 

during the journey). On 14 May 2020, A1 went to 

the neighbouring town (20km) to supervise the 

construction of his house, after which he returned 

home at 6:00 pm and participated in the same family 

ritual of praying together and having dinner with the 

10 family members in the living room. A1 and A2 

slept on one bed; A3, A4, A5, and A6 slept in one 

room, A10, and A11 shared another room; while A9 

slept alone because she was asthmatic. 

  

On 15 May, A1 traveled to Mbale (55km) to buy 

construction materials and returned home that 

evening and did the usual family ritual of eating 

together and leading a prayer before going to bed. On 

16 May, he drove to his construction site along with 

his family including (A2, A3, A4, A5, A6, A8, A9, 

and A10) in a double cabin pick-up truck. A2 sat on 

the co-driver´s seat, A3, A4, A5, A6 sat in the middle 

cabin while, A8, A9, and A10 sat in the truck cargo 

bed. The Kumi District Rapid Response Team 

(DRRT) received positive results of A1 who was 

supervising his construction work at the time. He 

was informed by the DRRT about the positive results 

and immediately evacuated to the nearest isolation 

unit in Mbale RRH while members of his family 

were returned home by another driver who was 

subsequently home quarantined with the rest of the 

family Figure 1. 

  

On 21 May, the 10 members of A1´s family´s 

samples were taken and on 24 May 2020, results of 

A2, A3, A4, and A5 returned positive for COVID-

19, while the rest tested negative. All the 10 family 

members were tested as high-risk contacts of A1 and 

non-reported any symptom at the time of testing. On 

28 May, A10 exhibited flu-like symptoms, 

prompting the surveillance team to retest all family 

members who tested negative in the first test. On 30 

May 2020, results of A6, A7, and A8 returned 

positive. The third tests of A9, A10, and A11 on 9th 

June 2020 were negative and subsequently 

discharged from quarantine Figure 1. 
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Family B 

  

On 3 May 2020, the index case (father) of family B 

(referred to here as patient B1) travelled to South 

Sudan through Elegu land border crossing Figure 

2 where he spent 7 days selling his goats at a market 

in Juba, South Sudan. B1 interacted with A1 in the 

same market in South Sudan between 8th and 9th 

since they were business partners. He arrived home 

in Soroti on 10 May and spent five days with his 

family of six including B2 (wife), B3 (daughter), B4 

(son), B5 (daughter), B6 (son), and B7 (daughter). 

B1´s driver returned to South Sudan on 11 May 2020 

with new stock for sale. B1 returned to the Elegu 

border on 16 May 2020, where he interacted with his 

driver who had returned from South Sudan and 

tested on entry the same day. The driver´s results 

returned positive on 18 May 2020 prompting 

surveillance teams to trace B1 as one of the high-risk 

contacts. He was put in institutional quarantine and 

his sample was taken on 21 May 2020. His results 

returned positive on 23 May, 2020 and was 

evacuated to Gulu Regional Referral Hospital where 

he was managed together with his driver. Both B1 

and his driver reported not having any symptoms at 

time of testing. The surveillance teams at the Elegu 

border crossing contacted the Soroti DRRT to 

quarantine and test B1´s family members Figure 2. 

Four family members tested positive on 29 May 

2020 including B2 (wife), B3 (daughter), B4 (son), 

and B5 (daughter). All family members reported no 

symptoms at the time of testing. During the time B1 

was home, he shared a bed with B2 and B3 (9 

months daughter); B4, B5, B6, and B7 shared one 

room. B4 and B5 shared one bed, while B6 and B7 

also shared a bed Figure 3. 

  

  

Discussion 

 

We investigated two family clusters of COVID-19 

cases in two districts in Eastern Uganda along the 

Northern highway to South Sudan during 23-30 

May, 2020. We found that COVID-19 was most 

likely introduced to the two families by the two 

heads of households who conducted livestock trade 

across the border in South Sudan. The Uganda-

South Sudan border crossing (Elegu) was the highest 

source of imported cases of COVID-19 in Uganda 

with 51 cases reported between 4-10 May 2020, the 

week the two index cases made the crossing into 

Uganda [10,11]. The possible explanation for the 

high incidence of COVID-19 among cross-border 

traders is exposure to a more extensive social 

network, and likely crowded market places where 

the probability of contact with infected persons was 

high [12]. Additionally, market environments 

present a difficulty in enforcement of Standard 

Operating Procedures for the prevention of COVID-

19 and have inadequate access to hand-washing 

facilities [13]. 

  

During the investigation period of May 2020, truck 

drivers from neighbouring countries were tested at 

the border and allowed to proceed to the country of 

destination if non-Ugandan, while Ugandan drivers 

were allowed to proceed to their homes. Those who 

turned positive were evacuated to the nearest 

isolation unit if Ugandan or handed over to their 

countries of origin if non-Ugandan. The two-family 

cluster index cases were Ugandan nationals who 

travelled to their families before getting results, 

therefore potentially exposed their family members 

to COVID-19. 

  

These results on early transmission of COVID-19 

facilitated by cross-border truck drivers were also 

observed in south African countries of South Africa, 

Botswana, and Zimbabwe [14]. The free movement 

of the truck drivers therefore might have played a big 

role in the initial introduction of COVID-19 into 

households from where family clusters facilitated 

community-wide community transmission. 

  

These two family clusters reinforced the importance 

of continuous testing of people entering the country 

at all points of entry regardless of whether they are 

symptomatic or not for COVID-19 since all the two 

index cases did not show any symptoms during 

screening at the border. The local truck drivers 

delivering cargo should therefore be quarantined 

awaiting their results before being allowed to see 

their families to avoid exposing their family 

members and other contacts. 

  

Secondly, findings from our study are consistent 

with transmission dynamics shown in other similar 

studies that; close, prolonged contact between 

numerous people, in an enclosed space could 

facilitate the easy spread of the virus [4-6]. This is 

well illustrated by family A in which despite the 

considerable interaction between family members in 

different outdoor activities, only three family 

members who did not become positive had the least 

javascript:PopupFigure('FigId=2')
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close contact in enclosed spaces with the index cases. 

The spread of the virus was largely efficient among 

family members who spent more time in enclosed 

spaces with the index case including evening prayers 

in the living room, travelling together in an enclosed 

car, and secondary cases who slept in one room, 

“indicating that the duration of the interaction (or 

contact) in enclosed spaces was probably the main 

facilitator for extensive infection. Extensive 

transmission of COVID-19 through close contact 

with family members is documented in several 

countries including United States of America and 

China [15-18]. Our study has some limitations. 

Because the index case patients could not disclose 

clear contact history, we could not establish the 

possible point of infection and therefore, 

epidemiologic links and clusters of cases might have 

been missed. 

  

Our findings indicate that there is a need for 

continuous testing of everybody entering the country 

through every point of entry regardless of whether 

they are symptomatic or not. These findings also 

indicate that very close family interactions in closed 

settings are potential super spreading events that 

could drive the pandemic further. Therefore, active 

case finding and isolation in conjunction with 

comprehensive contact tracing and quarantine are 

useful for preventing imported cases from spreading 

the virus to their close family members. The 

provision of comfortable facilities for exposed 

contacts to quarantine or for mild cases to isolate 

away from their families could be a valuable strategy 

to limit onward transmission within households. 

  

  

Conclusion 

 

This family cluster investigation demonstrates how 

cross border traders introduced COVID-19 

infections to their families. The results also show 

how close contact in enclosed settings within the 

family amplify transmission of COVID-19. 

Therefore, testing and quarantine is essential before 

letting cross border traders proceed to their families. 

Additionally, limiting of close contact within family 

setting is essential to reduce spread. Further 

investigation is needed to better understand the 

source of infection of cross border traders. 

 

 

 

What is known about this topic 

 

 Family clusters facilitated rapid spread of 

COVID-19 early on during the pandemic 

 Adults introduced infections to younger 

persons within the household 

 Increased interaction within closed setting in 

the household setting facilitate rapid spread 

of COVID-19 

 

 

What this study adds 

 

 Cross border traders contributed to early 

introduction of COVID-19 infection to their 

families in Uganda 

 This study highlighted the need to revise the 

policy of testing and letting cross border 

traders proceed to their destinations 
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Figure 1: Map showing trade route plied by A1 and 

B1 

 

Figure 2: Detailed epidemiological timeline showing 

events during days of May 2020 of Family A. cluster. 

A1(Father); A2(Mother); A3(Daughter); 

A4(Daughter); 5(Daughter); A6(Daughter); 

A7(Daughter); A8(Daughter); A9(Daughter); 

A10(Son); A11(Turn boy) 

 

Figure 3: Detailed epidemiological timeline showing 

events during days of May 2020 for Family B cluster 

B1 (Father); B2 (Mother,); B3 (Daughter); B4 (Son); 

B5 (Daughter); A6 (Son); A7 (Daughter) 
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Table 1: Epidemiological and demographic characteristics of the two family clusters 
Family 

member 
Age 

(years) 
Gender Relation to 

index case 
Date of 

contact 

with 

index 

Date of 

first 

PCR 

test 

Incubation 

period (days) 
Generation 

of case 

A1 42 M Index (Father) * N/A N/A 1 
A2 35 F Wife 13 May 21 May 8 2 
A3 10 F Daughter 13 May 21 May 8 2 
A4 8 F Daughter 13 May 21 May 8 2 
A5 6 F Daughter 13 May 21 May 8 2 
A6 12 F Daughter 14 May 21 May 7 3 
A7 2 F Daughter 14 May 21 May 7 3 
A8 15 F Daughter 14 May 21 May 7 3 
A9 6 F Daughter ** 21 May N/A N/A 
A10 4 M Son ** 21 May N/A N/A 
A11 23 M Turn man ** 21 May N/A N/A 
B1 38 M Index (Father) *   N/A 1 
B2 31 F Wife 10 May 25 May 15 2 
B3 2 F Daughter 10 May 25 May 15 2 
B4 5 M Son 10 May 25 May 15 2 
B5 3 F Daughter 10 May 25 May 15 2 
B6 8 M Son ** 25 May N/A N/A 
B7 10 F Daughter ** 25 May N/A N/A 
*Denotes no date of contact for index case; ** there was no close contact of within 2 meters with index case; N/A 

not applicable 
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Figure 1: Map showing trade route plied by A1 and B1 
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Figure 2: Detailed epidemiological timeline showing events during days of May 2020 of Family A. cluster. A1(Father); 

A2(Mother); A3(Daughter); A4(Daughter); 5(Daughter); A6(Daughter); A7(Daughter); A8(Daughter); A9(Daughter); 

A10(Son); A11(Turn boy) 
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Figure 3: Detailed epidemiological timeline showing events during days of May 2020 for Family B cluster 

B1 (Father); B2 (Mother,); B3 (Daughter); B4 (Son); B5 (Daughter); A6 (Son); A7 (Daughter) 

 
 
 
 
 


