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Abstract
Background In 2021, an Ebola virus disease (EVD) outbreak was declared in Guinea, linked to persistent virus from the 
2014–2016 West Africa Epidemic. This paper analyzes factors associated with contact tracing reliability (defined as com-
pletion of a 21-day daily follow-up) during the 2021 outbreak, and transitively, provides recommendations for enhancing 
contact tracing reliability in future.
Methods We conducted a descriptive and analytical cross-sectional study using multivariate regression analysis of contact 
tracing data from 1071 EVD contacts of 23 EVD cases (16 confirmed and 7 probable).
Results Findings revealed statistically significant factors affecting contact tracing reliability. Unmarried contacts were 12.76× 
more likely to miss follow-up than those married (OR = 12.76; 95% CI [3.39–48.05]; p < 0.001). Rural-dwelling contacts 
had 99% lower odds of being missed during the 21-day follow-up, compared to those living in urban areas (OR = 0.01; 95% 
CI [0.00–0.02]; p < 0.01). Contacts who did not receive food donations were 3× more likely to be missed (OR = 3.09; 95% 
CI [1.68–5.65]; p < 0.001) compared to those who received them. Contacts in health areas with a single team were 8× more 
likely to be missed (OR = 8.16; 95% CI [5.57–11.96]; p < 0.01) than those in health areas with two or more teams (OR = 1.00; 
95% CI [1.68–5.65]; p < 0.001). Unvaccinated contacts were 30.1× more likely to be missed compared to vaccinated contacts 
(OR = 30.1; 95% CI [5.12–176.83]; p < 0.001).
Conclusion Findings suggest that contact tracing reliability can be significantly influenced by various demographic and 
organizational factors. Considering and understanding these factors—and where possible addressing them—may be crucial 
when designing and implementing contact tracing strategies during future outbreaks in low-resource settings.
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1 Introduction

The largest, longest, and deadliest outbreak of Ebola virus 
disease (EVD) occurred in West Africa from December 
2013 to March 2016, causing 28,652 infections and 11,325 
deaths in 10 countries. Of these, 99% occurred in just three 
countries: Guinea, Sierra Leone, and Liberia. Seven years 
after the outbreak was declared over, Guinea faced a new 
EVD outbreak. This outbreak, near the epicenter of the 
previous, lasted from 14 February to 19 June 2021, and 
resulted in 12 known deaths [1, 2]. Evidence had pre-
viously suggested that EVD outbreaks typically begin 
with a single case of zoonotic transmission followed by 
human-to-human transmission via direct contact or con-
tact with infected bodily fluids or contaminated fomites 
[3]. However, the 2021 Guinea epidemic—as well as other 
recent epidemics and investigations—showed that EVD 
outbreaks may be caused by virus persisting in and trans-
mitting from a survivor months or, in this case, years later 
[4, 5].

Regardless of origin, once an outbreak has occurred, the 
biological features of EVD—requiring a contact with body 
fluids for a possibility of human-to-human transmission—
make contact tracing a foundational strategy to interrupt 
the outbreak [3]. Contact tracing is defined by the World 
Health Organization (WHO) as the monitoring process 
through which people who have been in close contact with 
someone infected with a pathogen during the time when 
they were infectious are closely followed and observed for 
development of any relevant signs or symptoms indica-
tive of disease. As applied to EVD control, contact trac-
ing consists of the identification and listing of contacts; 
tracing them (i.e., locating them and establishing initial 
contact); and finally, daily follow-up with them for the 
21-day period of EVD’s incubation period, with the core 
dual aims of limiting the spread of an infectious disease 
through isolation and offering early support and treatment 
to any suspected case [6]. Contact tracing was a key ele-
ment in containing the 2014–2016 EVD outbreak in West 
Africa [7], as well as other recent outbreaks in Democratic 
Republic of Congo (DRC) [8, 9]and Guinea [10].

The successful interruption of EVD transmission 
through contact tracing—meaning systematic and com-
plete listing and subsequent 21-day follow-up can only be 
ensured if it is rapidly implemented upon identification of 
an associated EVD case, which generally includes the time 
taken for laboratory confirmation [7]. The completeness 
of the 21-day follow-up is considered a key performance 
indicator for overall surveillance and containment, because 
it impacts the duration of the outbreak and response. The 
definition of contact implies that a contact is not symp-
tomatic, as for known contacts, the presence of a single 

symptom suggests the person should be categorized as 
a suspected EVD case requiring additional public health 
actions, such as isolation and clinical support. Therefore, 
for EVD, a contact is not sick, is not systematically quar-
antined (though it is recommended to reduce movements 
and travel) and is seen by contact tracers to assess their 
health and promptly detect EVD symptom onset up to 
twice a day (according to their willingness to be followed 
up).

However, while contact tracing is understood to be a criti-
cal tool for containing outbreaks (and a significant amount 
of labor is therefore assigned to its function), critical assess-
ments of the factors effecting its performance are limited in 
number and rigor. This is despite known issues in recent out-
breaks. For example, a recent study estimating the complete-
ness of contact tracing during the 2018–2020 EVD outbreak 
in eastern DRC (using the capture and recapture method) 
highlighted that contact tracing efforts performed well at 
identifying contacts during the listing stage, but performed 
poorly during the contact follow-up stage [11]. Some efforts 
to improve effectiveness have focused on improving contact 
monitoring tools by digitizing as much as possible [12], for 
example, but few studies have focused on other factors.

In this study, we describe and analyze contact tracing 
activities as conducted in urban and rural areas of the Nzere-
kore Health District from February to May 2021. The main 
objective of the study was to understand the factors associ-
ated with the reliability of 21-day follow-up among listed 
contacts, so as to inform and help guide contact tracing 
efforts in response to future outbreaks in similar contexts.

2  Methods

2.1  Setting

The study was conducted in the Nzerekore health district in 
the Republic of Guinea. The district covers about 3632  km2 
and has an estimated population of 497,667 inhabitants in 
2021 according to the Third General Census of Population 
and Housing (RGPH3) [13]. It is composed of seventeen 
health areas. The EVD outbreak occurred from 14 February 
to 19 June 2021.

2.2  Study Design and Participants

We conducted a descriptive and analytical cross-sectional 
study. Participants consisted of all contacts identified by epi-
demiological investigation teams for confirmed and probable 
cases during the data collection period (February to May 
2021). The definition of contact was aligned with the WHO 
definition: any person with no sign or EVD symptom and 
who had been exposed to any confirmed (alive or dead) or 
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probable EVD patient or with their bodily fluids within the 
past 21 days.

Accordingly, contacts were categorized into four types: 
Category 1 were people who had direct contact with body 
fluids, such as blood, saliva, vomit, breastmilk, or sperm of 
an EVD-infected patient; Category 2 had directly touched 
the alive or dead EVD-infected patient’s body; Category 3 
had touched clothes of the EVD case or had shared the same 
linens or utensils; and Category 4 have slept in, eaten in, 
or otherwise shared the same house with an EVD-infected 
patient [6].

The contact tracing mechanism was designed at the oper-
ational level (i.e., by the response coordination committee) 
and implemented at the tactical level (i.e., in the commu-
nity). Local agents including community One Health plat-
form members were identified and trained to become con-
tact tracing-specific Community Relays (ReCo). Generally, 
6 to 8 contact-tracing ReCo would work under a designated 
supervisor and would see 15–20 contacts daily. While all 
contacts had only one ReCo, some health zones had two or 
more supervision teams coordinating their work, depending 
on: the uncertainty of the initial investigation; the dispersion 
of contacts (i.e., the geographical grouping of contacts in a 
zone); the relative presence of contacts classed as high risk; 
and the overall number of listed and unreported contacts in 
a given area. As per WHO guidance regarding the incuba-
tion period for EVD [6], the follow-up period was 21 days 
from the day following last contact with the index case. The 
supervisor was responsible for listing the contacts as com-
pletely as possible; partially filling the individual contact-
tracing form that would later be given to the ReCo; and 
summarizing the information in a form for transmission to 
the surveillance pillar team. This information was then sup-
plemented with additional information, thereby constructing 
a contact linelist.

The contact linelist is an outbreak-specific database of 
identified contacts, detailing each contact’s socio-demo-
graphic information; pertinent information about the index 
case; and the maximum theoretical date of last exposure (for 
greater precaution and operational ease, generally defined as 
the date the index case was isolated from the community). 
For every day of follow-up, the contact was either ‘seen’ 
(that is, directly observed and interviewed to note any visible 
signs and symptoms), or ‘not seen’. Contacts not seen were 
also divided into different categories: those not seen for a 
day or two (‘single absence’); those not seen for three con-
secutive days (‘lost to follow-up’); those that moved outside 
of their registered health districts (were ‘displaced’); those 
that had never been traced; and known exposures without 
identification (classified as ‘unknown contacts’). A contact’s 
status could vary throughout the tracing period (e.g., if they 
were lost to follow-up, but then successfully traced). Dur-
ing this response, a surveillance unit (alternatively called 

a ‘cell’) was established with the sole focus of analyzing 
the characteristics of contacts who were lost to follow-up or 
displaced. The aim was to inform and reinforce the overall 
contact tracing strategy by trying to identify and trace con-
tacts that were never seen, lost to follow-up, or displaced.

During the listing process, different sources of informa-
tion or an unclear or unfinished case investigation occasion-
ally led to one person being listed multiple times for the 
same index case. In addition, some contacts may have been 
exposed to two different confirmed cases. For this study, 
such duplicates were identified and only one record kept for 
purposes of analysis. Where a contact already being contact 
traced had a new exposure to another case, they were fol-
lowed for a second time—i.e., such that the contact tracing 
procedure recommenced based on the date of isolation of the 
more recent case (Fig. 1). Such contacts were then flagged as 
‘recycled’, and their initial follow-up information excluded 
from analyses to avoid duplication.

2.3  Data

Databases of alerts, cases (suspected, confirmed, and prob-
able), and contacts were examined. The main indicator being 
sought was the ‘completeness’ of contact follow-up over the 
full 21-day incubation period (this being defined as the con-
sistent physical presence and willingness to answer all ques-
tions from a surveillance team regarding the occurrence of 
one or more symptoms). ‘Non-completeness’ was therefore 
defined as any failure to attend one or more days of follow-
up for any reason.

Socio-demographic variables (age, gender, occupation, 
residence, and marital status), as well as several key per-
formance indicators (vaccination status; number of contact 
tracing teams and whether the contact was receiving food 
support from the response team) were included for analy-
sis so as to assess the impact of various factors on contact 
tracing completeness. Additional analyses included: delay 
in notification of suspected cases (time between the onset 
of symptoms and notification to contact tracing staff); alert 
delay (time between the onset of symptoms and initiation of 
alert by contact tracer); and isolation delay (time between 
the onset of symptoms and isolation of suspected case).

2.4  Analysis

STATA ® version 14.1 (Stata Corporation, College Station, 
Texas, United States of America) and R version 4.0.2 were 
used [14] to perform different analyses (described below). 
The analyses were performed without imputation of miss-
ing values, due to the very low percentage of missing data 
(0.01%). We used univariable and multivariable logistic 
regressions to analyze the association between the depend-
ent variable and the independent variables specified above. 
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In the multivariable analysis only univariable predictors with 
a p value ≤ 0.2 were considered and we used a bottom-up 
stepwise procedure to select the final variables that were 
retained. We calculated crude and adjusted Odds Ratio (OR) 
with their 95% confidence intervals (CI). Different models 
were compared based on the Akaike Information Criterion 
(AIC). Multicollinearity among predictors was checked by 
the variance inflation factor. The final model was validated 
using the coefficient of discrimination.

3  Results

3.1  Characteristics of the EVD Cases

A total of 23 EVD cases (16 confirmed and 7 probable) were 
reported between the outbreak’s declaration on 14 Febru-
ary 2021 and the end of the epidemic on 19 June 2021. All 
cases were reported in the Prefecture of Nzerekore, with five 
sub-prefectures affected. Initial investigations revealed that 
8/16 (50%) of confirmed cases were known and followed as 
contacts at time of detection. Further investigation indicated 
that seven confirmed cases (43.8%) were epidemiologically 
linked but were not recorded as contacts prior their confir-
mation. One confirmed case was recorded as a contact but 
was not followed up by contacts tracing teams (Fig. 2). For 
confirmed cases, the delay to report varied between 1 and 
11 days; the delay to alert between 1 and 9 days; and the 
delay to isolation between 1 and 11 (Fig. 3).

3.2  Characteristics of the EVD Contacts

The overall contact follow-up rate was 95%, while the over-
all completeness rate was 52.8% (these numbers are not 
identical as contacts could be followed up without 100% 
success, as previously described).

Of the 1071 contacts analyzed, 688 (64.2%) were aged 25 
years and above; 510 (47.62%) were male and 561 female 
(52.6%); 706 (66.9%) were married; 450 (42.6%) were 
health workers; 786 (73.4%) were residing in urban areas; 
and 573 (54.3%) were high school graduates. A total of 905 
(85.8%) received food aid, and 1030 (97.63%) were vacci-
nated against EVD (Table 1).

3.3  Univariable Analysis of Factors Associated 
with Non‑completeness Contact Tracing

In the univariable analysis, multiple factors had statistically 
significant associations with EVD contact tracing complete-
ness. This included: age, education, and employment in cer-
tain occupations. It also included whether a contact lived in 
an urban or rural area; and whether or not the area had more 
than one contact tracing team. Data for each is presented 
in turn.

Odds indicates that contacts in the 0–24 age group were 
1.6× more likely to be missed with follow-up than those 
above 25 years of age (OR = 1.62; 95% CI [1.27–2.06]; 
p < 0.001). Unmarried contacts were 4.27× more likely 
to miss follow-up than married contacts (OR = 4.27; 95% 

Contact 
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Non-compliance (either 
few days simple absence 

or displacement) 

Contact listing Follow-up cycle  Status 
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(lost to follow up)
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A 
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D1 D2 D3 D4 D5 …. D20 D21 
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D1 D2 D3 D4 D5 …. D20 D21 

X X X 0 0 X X X 

D1 D2 D3 D4 D5 …. D20 D21 

X X X X 0 0 0 0 

D1 D2 D3 D4 D5 D6

X X X X X X 

D1 D2 D3 D4 D5 …. D20 D21 

X X X X X X X X 

Fig. 1  Follow-up procedure for EVD contacts and completeness criteria
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CI [1.56–11.67]; p < 0.01). Contacts with no education or 
with primary or secondary education were 3.5, 2.9, and 
2.3× (respectively) more likely to discontinue follow-
up than those with tertiary education (OR = 3.58; 2.94; 
2.30; 95% CI [2.13–6.03]; [1.70–5.10]; [1.42–3.71]; 
p < 0.001; p < 0.001; p < 0.001). Contacts with certain 
occupations were also more likely to miss follow-up. This 
included those with occupations, such as farmer, house-
keeper, laborer, merchant, and nurse/midwife, who were 
7.4, 6.6, 6.3, 5.5, and 4.0× (respectively) more likely to 
miss follow-up than doctors (OR = 7.46; 6.63; 6.32; 5.55; 
4.09; 95% CI [2.41–23.05]; [2.23–19.67]; [2.08–19.19]; 

[1.70–18.10]; [1.39–12.05]; p = 0.01; p < 0.01; p < 0.001; 
p < 0.01; p < 0.01). Those contacts who lived in rural areas 
had 93% lower odds of missing the 21-day follow-up, com-
pared to those living in an urban community (OR = 0.07; 
95% CI [0.04–0.10]; p < 0.001). In areas with a single 
follow-up team, contacts were 1.7× more likely to miss 
follow-up compared to areas with two or more teams 
(OR = 1.70; 95% CI [1.39–2.32]; p < 0.01). Unvaccinated 
contacts were 13.8× more likely to be missed compared to 
those vaccinated (OR = 13.8; 95% CI [4.19–45.54]; p < 0. 
001) (Table 2).

Fig. 2  A Number of EVD cases (confirmed and probable) by week of 
symptom onset in Guinea between February and May 2021. B Num-
ber of confirmed EVD cases by week of onset and contact tracing 
status including epidemiological link (‘epi-link’) at time of detection 

between February and May 2021. Here, ‘epi-link’ refers to a known 
link with a preceding confirmed case (i.e., previously registered as a 
contact of another case) or not at the time of detection
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3.4  Multivariable Analysis of Factors Associated 
with Non‑completeness Contact Tracing

As in the univariable analysis, in the multivariable analy-
sis, multiple factors were significantly associated with EVD 

contact tracing completeness. This included: age, gender, 
whether contacts lived in a rural or urban community, 
whether contacts received food donations, and whether or 
not the area had more than one contact tracing team. Data 
for each is presented in turn.

Fig. 3  A Evolution of delays to isolation, to alert, and to report over 
time of EVD confirmed and probable cases in Guinea between Febru-
ary and May 2021. B Delays to isolation, to alert, and to report of 

EVD confirmed and probable cases by affected sous-prefecture in 
Guinea between February and May 2021
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Odds also showed that contacts in the 0–24 age group 
were 2.3× more likely to miss follow-up than those in the 
25 + age group (OR = 2.38; 95% CI [1.70–3.34]; p < 0.001). 
Female contacts had 22% lower odds of missing the 21-day 
follow-up (OR = 0.78; 95% CI [0.51–0.98]; p = 0.03) com-
pared with men. Unmarried contacts were 12.76× more 
likely to miss follow-up than those married (OR = 12.76; 
95% CI [3.39–48.05]; p < 0.001). Contacts living in rural 
area had 99% lower odds of missing the 21-day follow-up 
compared to those living in urban area (OR = 0.01; 95% CI 
[0.00–0.02]; p < 0.01). Contacts who did not receive food 
donations during the follow-up period were 3× more likely 
to be missed (OR = 3.09; 95% CI [1.68–5.65]; p < 0.001) 

compared to those who received food donations. Contacts in 
health areas with a single team were 8× more likely to miss 
follow-up (OR = 8.16; 95% CI [5.57–11.96]; p < 0.01) than 
those in health areas with two or more teams (OR = 1.00; 
95% CI [1.68–5.65]; p < 0.001). Unvaccinated contacts 
were 30.1× more likely to be missed compared to those 
vaccinated (OR = 30.1; 95% CI [5.12–176.83]; p < 0.001) 
(Table 3).

4  Discussion

With the increasing frequency of EVD outbreaks in Africa 
[15] and the established role of contact tracing in containing 
transmission [16], there remains a need to understand the 
various factors that contribute to contact tracing success and 
failure. Indeed, to the authors’ knowledge, only one study 
roughly similar to this was conducted (in Port-Loko, Sierra 
Leone) [17].

Contact tracing completeness was a significant problem, 
though was certainly less so than has been documented 
elsewhere. The average contact follow-up rate was more 
successful compared with the earlier 2013–2016 West 
Africa EVD Epidemic in Guinea [18], Sierra Leone [19] 
and Liberia [20], and also compared with other recent out-
breaks such as one in the Democratic Republic of Congo 
[8]. This is possibly the result of the post-2014 epidemic 
reforms undertaken by Guinea. Therefore, in the 2021 EVD 
outbreak in Guinea, many response staff had received train-
ing through Field Epidemiology Training Programs (FETPs) 
[10]. However, overall contact tracing completeness was still 
low (52.8%), which may explain the long delay between the 
onset of symptoms and notification and isolation that were 
identified. This has significant implications for survivability 
and containment [21]. In sum, despite the relatively high rate 
of follow-up in our study compared with other outbreaks, 
half of all confirmed cases were not previously known as 
contacts. This could have led to intense community trans-
mission as experienced in previous outbreaks [22]. This was 
likely mitigated by the overall high vaccination rate among 
contacts (the result of earlier vaccination campaigns as well 
as ones rolled out in response to this outbreak) that may have 
contributed to the rapid interruption of the epidemic [23].

Taken together, it is clear that contact tracing is an inte-
gral part of any EVD response; is often not fully successful 
despite its importance; and is also poorly understood and 
under-discussed in the literature base. To help to address this 
research gap, this study investigated predictive factors for the 
completion of contact follow-up in the 2021 EVD epidemic 
in Guinea. Three factors related to the contacts themselves—
and two related to the organization of the response—were 
associated with the relative completeness of contact tracing.

Table 1  Characteristics of EVD contacts in Nzerekore in the 2021 
outbreak

Independent variables Count Percentage

Age groups (years) N = 1071
 0–24 years old 383 35.76
 25 years and over 688 64.24

Sex N = 1071
 Male 510 47.62
 Female 561 52.38

Marital status N = 1055
 Married 706 66.92
 Widowed/divorced 38 3.60
 Unmarried 311 29.48

Educational level N = 1055
 Unschooled 231 21.90
 Primary level 155 14.69
 Secondary level 573 54.31
 Higher level 96 9.10

Contact occupations N = 1055
 Doctors 27 2.56
 Nurses/midwives/students 423 40.09
 Merchants 57 5.40
 Cultivators 108 10.24
 Housewives 293 27.77
 Other non-health public professionals 147 13.93

Residence of contact N = 1071
 Urban 786 73.39
 Rural 285 26.61

Household receiving food donations N = 1055
 Yes 905 85.78
 No 150 14.22

Number of assigned contact tracing teams N = 1055
 One 380 36.02
 Two or more 675 63.98

Vaccination status N = 1055
 Vaccinated 1030 97.63
 Unvaccinated 25 2.37
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Younger contacts (i.e., those under 25 years old) were 
more likely to miss follow-up than older ones. This finding 
contrasted with what was observed by Jonathan et al. exam-
ining the 2019—2020 Kivu epidemic in DRC, who found 
that contacts in older age groups had a significantly higher 
probability of being missed than contacts in the youngest age 
group (defined in the study as 0–15 years) [11]. It is possible 
the discrepancy in examined age ranges could explain this 
difference, or it could be explained by cultural differences 
and varied prior experiences with EVD between the two 
countries. In Guinea, for example, youth often have a strong 
influence on discourse and beliefs within the community 
around issues such as EVD [24]. This can have a negative 
effect: during the earlier West Africa epidemic in Guinea, 

young people were primarily responsible for various attacks 
that occurred against response teams, and were often very 
resistant to public health interventions [25].

In Guinea, male contacts were also more likely to 
miss follow-up than female contacts. This is consist-
ent with a study in the DRC, where male contacts had 
slightly (though statistically significantly) greater odds of 
being lost to follow-up [11]. Similarly, in Sierra Leone, 
being female was also associated with successful contact 
tracing over a 21-day follow-up period [17]. A possible 
theory is that women are often more routinely present at 
home [26]. Conversely, male contacts are generally more 
likely to work outside the home and therefore less likely 
to be physically present when tracing teams arrive at 

Table 2  Factors associated with 
non-completeness of contact 
tracing in Nzerekore during 
the 2021EVD outbreak, using 
univariable analysis

*p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001

Independent variables Odds ratio (OR) 95% CI p value

Age groups (years)
 25 years and over (ref) 1
 0–24 years old 1.62 [1.27–2.06] 0.000***

Sex
 Male (ref) 1
 Female 0.78 [0.61–1.00] 0.05*

Marital status
 Married 1
 Widowed/divorced 3.15 [0.36–26.87] 0.29
 Unmarried 4.27 [1.56–11.67] 0.00***

Educational level
 Superior (ref) 1
 Secondary 2.30 [1.42–3.71] 0.00***
 Primary 2.94 [1.70–5.10] 0.000***
 Unschooled 3.58 [2.13–6.03] 0.000***

Contact occupations
 Doctors (ref) 1
 Nurses/midwives/students 4.09 [1.39–12.05] 0.01*
 Merchants 5.55 [1.70–18.10] 0.00***
 Cultivators 7.46 [2.41–23.05] 0.000***
 Housewives 6.63 [2.23–19.67] 0.00**
 Other non-health public professionals 6.32 [2.08–19.19] 0.00***

Residence of contact
 Urban (ref) 1
 Rural 0.07 [0.04–0.10] 0.000***

Household receiving food donations
 Yes (ref) 1
 No 1.47 [1.04–2.09] 0.02**

Number of contact tracing teams
 Two or more (ref) 1
 One 1.70 [1.39–2.32] 0.00***

Vaccination status
 Vaccinated 1
 Unvaccinated 13,8 [4.19–45.54] 0.00***
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households. One alternative may be to consider, circum-
stantially, remote contact tracing via telephone. However, 
this may be ineffective, because of frequently poor net-
work coverage; the possibility that a contact lacks the nec-
essary equipment, phone credit, or phone charge to make 
and receive calls; and the possibility that a contact may 
develop illness without self-reporting under an unobserved 
contact tracing system. Another possible resolution would 
be for contact tracing teams to arrange visits away from the 
home, though this introduces logistical challenges as well 
as the possibility of stigmatizing a contact at their place 
of work and in the wider community.

Unmarried contacts were significantly more likely to miss 
follow-up than those who were married. This result is con-
sistent with the findings of a study on the effect of knowl-
edge and perceptions of risks on Ebola-preventive behaviors 
in Ghana, which demonstrated that the never married and 
divorced persons were significantly less likely to take action 
to avoid Ebola than those who were married [27]. Marriage’s 
effect on preventive health behaviors is extensively docu-
mented in the literature [28, 29]. For Ebola, it is believed 
married persons may be worried about the consequences for 
their close relatives.

Urban-dwelling contacts were more likely than rural-
dwelling contacts to miss follow-up. A similar trend was 
observed in Sierra Leone [17]. This may be related to 
associations related to profession: economic, and profes-
sional activities in rural areas are often limited to a rela-
tively defined geographical area, which may naturally limit 
contacts’ overall movement thereby easing contact tracing 
activities.

When contacts were provided with food donations (com-
pared to when they were not), this resulted in very significant 
differences in contact tracing completeness. This may be 
particularly important in rural areas. As in many sub-Saha-
ran African countries, Guinea is a developing country where 
roughly 21.8% of households are living in a food-insecure 
state. Rural populations are the most vulnerable, where 
71.1% experience food insecurity [30]. As contact tracing 
requires a physical presence test, the follow-up of contacts 
can limit economic activities, and therefore make it difficult 
for some contacts to remain compliant for the full duration 
of the contact tracing window. This finding aligns with the 
community-based containment strategy implemented in 
DRC, which also evidenced a positive effect of food sup-
port on contact compliance [21].

Health areas with two or more teams were more likely to 
complete the 21-day follow-up. This is presumably due to 
better supervision and support of the contact tracing teams, 
and echoes findings from a previous study examining the 
West Africa epidemic [18]. However, it is important to note 
that the composition of the contact tracing teams—in addi-
tion to their number—should be considered. Multidiscipli-
nary teams are often advised, so that visits to contacts can 
be limited to one or two visits per day. For example, the 
Ugandan authorities recently decided to send a single multi-
disciplinary team to provide an integrated response to Sudan 
Virus Disease hotspots, rather than sending multiple sepa-
rate teams to operate in silos [31]. This approach provides 
an opportunity to present the community with a single point 
of contact from which a relationship may be built between 
the people responding to the outbreak and those affected by 
it. This, in turn, may allow for mutual understanding and the 
building of trust, thus enabling responders and community 
members to work together as partners thereby better contain-
ing the outbreak.

There was a strong association between whether individu-
als had been vaccinated for EVD and contact tracing com-
pleteness. This agrees with a recent study in the DRC, where 
vaccination uptake was demonstrated to be significantly 
higher among contacts who accepted community isolation 
(i.e., those who voluntarily self-quarantined at a dedicated 
site and were regularly monitored over the 21-day incubation 
period) [21]. This finding is likely because those accept-
ing vaccination were already prone to wider acceptance of 
the milieu of public health interventions that comprised the 

Table 3  Factors associated with non-completeness of contact trac-
ing in Nzerekore during the 2021 EVD outbreak, using multivariable 
analysis

*p ≤ 0.05, **p ≤ 0.01, ***p ≤ 0.001

Independent variables Adjusted odds 
ratio (aOR)

95% CI p value

Age groups (years)
 25 years and over (ref) 1
 0–24 years old 2.38 [1.70–3.34] 0.000***

Sex
 Male (ref) 1
 Female 0.70 [0.51–0.98] 0.03**

Marital status
 Married (ref) 1
 Widowed/divorced 2.79 [0.27–28.29] 0.38

Unmarried 12.76 [3.39–48.05] 0.000***
Residence of contact
 Urban (ref) 1
 Rural 0.01 [0.00–0.02] 0.000***

Household receiving food donations
 Yes (ref) 1
 No 3.09 [1.68–5.65] 0.000***

Number of contact tracing teams
 Two or more (ref) 1
 One 8.16 [5.57–11.96] 0.00***

Vaccination status
 Vaccinated 1
 Unvaccinated 30,1 [5.12–176.83] 0.00***
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overall EVD response. In other words, it is not vaccination 
that improved contact tracing completeness per se, but rather 
that those accepting vaccination were more accepting of the 
response and therefore contact tracing. While intuitive, this 
nevertheless has important implications when conducting 
contact tracing in future outbreaks, in that it may be pru-
dent to commit more resources to tracing individuals who 
indicate reticence in this way. It also highlights the critical 
role of effective risk communication in public health inter-
ventions [32].

Whether these factors are shared in other countries at 
other times cannot be predicted using the results of this 
study—indeed, these findings corroborate the conclusions of 
some prior reports but disagree with others. What is clear is 
that certain demographic factors, and certain factors related 
to the organization of a response, can have significant effect 
on the probability of successful contact tracing. Understand-
ing and considering these (perhaps context-specific) factors 
and using this knowledge to adjust resource allocation and 
contact tracing strategies, is evidently crucial to improve the 
completeness of contact tracing in future epidemics.

5  Conclusion

This study confirms that the completeness of 21-day follow-
up in the 2021 EVD outbreak in Guinea was influenced in a 
statistically significant way by factors related to: the socio-
demographic characteristics of contacts (such as age, gen-
der, and education); and factors related to the organization 
of the response (including the overall number of contact 
tracing teams for a given area, and the support provided to 
contacts during their follow-up period such as food dona-
tions). This has important implications for how contact 
tracing during outbreaks of viral hemorrhagic fevers and 
other infectious diseases in similar contexts is designed and 
organized. Examining and understanding these factors—and 
adapting contact tracing accordingly, especially when related 
to organizational factors within the control of the response—
may be key to saving lives and shortening life-threatening 
epidemics.
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