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Abstract

Introduction: COVID-19 is often characterized by an
acute upper respiratory tract infection. However,
information on longer-term clinical sequelae
following acute COVID-19 is emerging. We followed
a group of persons with COVID-19 in Zambia at two
months to assess persistent symptoms. Methods: in
September 2020, we re-contacted participants from
SARS-CoV-2 prevalence studies conducted in
Zambia in July 2020 whose polymerase chain
reaction (PCR) tests were positive. Participants with
valid contact information were interviewed using
a structured questionnaire that captured
demographics, pre-existing conditions, and types
and duration of symptoms. We describe the
frequency and duration of reported symptoms and
used chi-square tests to explore variability of
symptoms by age group, gender, and underlying
conditions. Results: of 302 participants, 155 (51%)
reported one or more acute COVID-19-related
symptoms in July 2020. Cough (50%), rhinorrhoea
(36%) and headache (34%) were the most
frequently reported symptoms proximal to
diagnosis. The median symptom duration was 7
days (IQR: 3-9 days). At a median follow up of 54
days (IQR: 46-59 day), 27 (17%) symptomatic
participants had not yet returned to their pre-
COVID-19 health status. These participants most
commonly reported cough (37%), headache (26%)
and chest pain (22%). Age, sex, and pre-existing
health conditions were not associated with
persistent symptoms. Conclusion: a notable
percentage of persons with SARS-CoV-2 infection in
July still had symptoms nearly two months after
their diagnosis. Zambia is implementing ‘post-acute
COVID-19 clinics to care for patients with
prolonged symptoms of COVID-19, to address their
needs and better understand how the disease will
impact the population over time.

Introduction

Since detecting the first case of coronavirus disease
2019 (COVID-19) in March 2020, Zambia
has experienced substantial transmission of

SARS-CoV-2, the virus that causes COVID-19. From
March 18", 2020 to March 30", 2021, Zambia had
reported 88,012 cases to the country’s COVID-19
surveillance  system.  Modelling  projections
estimate the true number of infections to be at
least 10 times greater than this reported
number [1-3].

As a new disease, the full clinical spectrum and
sequelae of COVID-19 is still emerging. Describing
the natural history of SARS-CoV-2 infection is
important to ensure essential health services and
appropriate budget allocation [4]. Globally,
estimates of asymptomatic SARS-CoV-2 infections
range from 20% to 70% [5]. When symptoms occur,
they typically appear between 2 to 14 days
following exposure; fever, dry cough, and shortness
of breath are common. Acute symptoms may
persist for up to two additional weeks [6,7].
Ongoing symptomatic COVID-19 involves signs and
symptoms of COVID-19 that occur from 4 to 12
weeks, while post-COVID-19 syndrome (sometimes
called “long COVID”) is described as signs and
symptoms that develop during or after an infection
consistent with COVID-19 that are not explained by
an alternative diagnosis and continue for more than
12 weeks [8]. Symptom severity can vary by age,
acute COVID-19 severity, and pre-existing health
conditions [9].

Long-term health effects of COVID-19 have been
reported [10,11]. Patients hospitalized with COVID-
19 often had persistent symptoms, abnormal
patterns on chest imaging, impaired lung function,
and poor quality of life for several weeks to months
following infection [12-14]. In one study from lItaly,
more than a third of hospitalized patients with
COVID-19 experienced more than one persistent
symptom [12]. The most frequently reported long-
term symptoms included fatigue (range: 15-87%),
dyspnea (range: 10-71%), chest-discomfort (range:
12-44%) and cough (range: 17-26%) [12,15-20].
Although less common, persons with mild and
moderate COVID-19 have also reported health
effects after resolution of the acute COVID-19
phase. For instance, of 669 non-hospitalized
patients in a study in Geneva, Switzerland, 32%
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reported fatigue, dyspnea and loss of taste or smell
30-45 days following symptom onset [19].

Information on long-term sequelae following SARS-
CoV-2 infections in Africa is limited. In this project,
we interviewed persons previously diagnosed with
laboratory confirmed SARS-CoV-2 infection to
describe their long-term experience with COVID-19
related symptoms. We anticipate that findings from
this project can be used to inform resource
requirements for additional care and support as the
COVID-19 pandemic evolves.

Methods

In this cohort study, we contacted participants who
tested positive for SARS-CoV-2 during prevalence
studies conducted previously in Zambia. These
previous studies were conducted in Kabwe,
Livingstone, Lusaka, Nakonde, Ndola, and Solwezi
districts in July 2020 [3,21,22]. These districts have
a combined population of 4,290,107 persons, one-
qguarter of Zambia’s population [23]. The districts
were purposefully selected based on high rates of
SARS-CoV-2 infections reported in official ministry
of health statistics (80% of laboratory-confirmed
cases in Zambia were reported from these six
districts from March to June 2020) and being highly
populated areas, transit corridors and/or points-of-
entry [3]. Participants were recruited from the
general  population  (N=4,258), outpatient
department attendees (N=1,952), and health care
workers (N=660) regardless of symptoms. Each
participant was tested for SARS-CoV-2 infection by
real-time polymerase chain reaction (PCR) using
nasopharyngeal specimens. Patients who were
hospitalized were not included in the prevalence
studies. This follow-on study was approved by the
Zambia National Health Research Authority and the
University of Zambia Biomedical Research Ethics
Committee. The activity (initial prevalence study
and this study) was reviewed by Centers for Disease
Control and Prevention (CDC) and was conducted
consistent with applicable federal law and CDC

policy.

For the current project, we identified previous
prevalence study participants with valid contact
information. Eleven project staff members
contacted these participants in September 2020
(approximately two months following the end of
the prevalence survey in July 2020). If the
participant provided consent, project staff
conducted a 15-20-minute interview using a
structured questionnaire. The questionnaire
captured demographic information, pre-existing
comorbid conditions, types and duration of COVID-
19 symptoms, when participants returned to their
previous health status, and whether participants
visited a health facility due to their symptoms.
Because participants were only assessed at one
time point after initial diagnosis, the symptom
duration for those with persistent symptoms could
not be assessed. Project staff attempted to reach
each participant by phone up to five times, after
which staff visited the participants” home.
Responses were recorded on tablets and entered
into a REDCap database maintained by the Zambia
Ministry of Health. Data were then imported into
STATA version 14.2 for analysis [24].

We defined persistent symptoms as participants
having continual symptoms since diagnosis with
SARS-CoV-2 infection until time of interview.
Persons with symptoms duration of less than 4
weeks were not considered persistent. The term
“post-COVID syndrome” was deliberately not used
to describe these persons because our assessment
occurred before the 12-week timeline as
recommended by some authorities [8]. We
described the frequency and duration of reported
symptoms and used equality of median test and chi
square test to explore variability of symptoms at
onset, persistent symptoms, and symptom
duration by age group, gender, and underlying
conditions. We conducted bivariate logistic
regression to calculate the odds of having
persistent symptoms among symptomatic patients
by age, sex, comorbidities, number of symptoms at
onset, and specific symptoms at onset. An alpha
level of 0.05 was used to assess statistical
significance.
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Results

Overall, 525 (7.6%) participants had positive
SARS-CoV-2 PCR tests in the prevalence studies
from July 2020. Of these, 431 (82%) participants
had valid contact information and 327 (62%)
participants were reached by phone or in-person
for this study. The final sample included 302 (58%)
participants who agreed to be interviewed
(Figure 1). The median duration between positive
COVID-19 test and follow up was 54 days
(interquartile range (IQR): 46-59 days). Mean
participant age was 32 years (range: 1-85 years)
and 42% were males (Table 1). Eighteen percent
reported any comorbidity, with HIV (8%) and
hypertension (5%) being the two most common
conditions reported.

Of 302 study participants, 155 (51%) developed any
symptoms (Table 1). Most (69%) were symptomatic
at the time of testing while the remainder (31%)
developed symptoms after testing. The median
duration of symptoms for those without persistent
symptoms was 7 days (IQR: 3-9 days). There were
no differences in duration of symptoms by age or
sex but, paradoxically, those with comorbid
conditions reported a shorter median symptom
duration (2 days (IQR: 2-4 days)) compared to those
without comorbid conditions (7 days (IQR: 5-7
days)) (p=0.04).

The most common symptoms reported around the
time of diagnosis were cough (50%), rhinorrhoea
(36%), headache (34%), fatigue (29%) and fever
(20%) (Table 2). Cough was the most commonly
reported first symptom. Forty-four (28%)
symptomatic participants sought care for their
symptoms in a health facility. Participants with
comorbid conditions were more likely to be
symptomatic (p=0.044), whereas age and sex were
not associated with being symptomatic (Table 1).

Overall, 27 (17%) symptomatic participants had not
returned to their usual state of health at time of
interview for this study. The median age of
participants with persistent symptoms was 33 years
(IQR: 25-42) and 17 (63%) were females. Two (7%)

participants with persistent symptoms reported
being infected with HIV, one reported (4%) having
diabetes mellitus, while the rest did not report any
comorbidities. The most common ongoing
symptoms were cough (37%), headache (26%),
chest pain (22%), and rhinorrhoea (19%) (Table 2).
Six (22%) were 19 years of age or younger, including
two males and four females; they mainly
complained of cough, fever, chills, arthralgia,
headache, and rhinorrhoea among other
symptoms. Age, sex, and having any comorbidity
were not associated with having persistent
symptoms (p=>0.05 for all) (Table 1). However, on
bivariate logistic regression analysis, those with five
or more symptoms at onset had nearly three-times
the odds of reporting persistent symptoms
compared other symptomatic participants (p=0.03)
(Table 3). Participants with loss of appetite at
symptoms onset also had higher odds of reporting
persistent symptoms (p=0.01).

Discussion

Only half of persons with SARS-CoV-2 infection
were symptomatic, and among those with
symptoms, a notable portion were still
experiencing symptoms nearly two months after
testing positive in this non-hospitalized cohort. The
World Health Organization (WHO) estimates
recovery time for SARS-CoV-2 infection is two
weeks for mild infections and three to six weeks for
severe infections [25], recognizing the recovery
course can be variable [26], and that post-COVID-
19 syndrome is an emerging public health
problem [27]. This study adds to the growing
evidence that COVID-19 symptoms can persist
beyond the acute infection period, even among
persons with less severe infection, and, to our
knowledge, is the first from Africa to report such
findings. Furthermore, in this study chronic cough
was the most common persistent symptom, which
even among persons with a history of COVID-19
warrants further clinical investigation, particularly
in high tuberculosis countries like Zambia.

Several studies from the United States (U.S.) and
Europe have demonstrated that symptoms can
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persist beyond two weeks among outpatients with
COVID-19 [10,11]. In a U.S. study of 150 patients
with non-critical COVID-19 followed up at 60 days
after symptom  onset, two-thirds were
symptomatic [10]. In a survey of 292 patients
diagnosed with COVID-19 in an outpatient setting
in the U.S., only 65% reported a return to baseline
health by 14 to 21 days after diagnosis [11]. Those
who did return to baseline health did so a median
of seven days after diagnosis, which is comparable
to the current study. The persistent symptom
profile included similar symptoms as reported in
this study (i.e. cough and fatigue) as well as
differences (i.e. anosmia, ageusia, dyspnoea, and
asthenia) [10,11]. Additionally, differences in the
symptomatic rate at testing as well as a proportion
of persons with ongoing symptoms were reported.
Furthermore, persistent symptoms are recognized
as a problem for paediatric patients [28], as was
also observed in this study. Lastly, data from 4,182
persons with COVID-19 in the United Kingdom (UK),
United States and Sweden, using self-reported
symptoms into a COVID-19 symptom tracking app
found that experiencing more than five symptoms
during the first week of illness was associated with
long COVID-19 [29], which is a finding similar to in
our study. Hospitalized patients appear to report
higher prevalence of persistent symptoms than
outpatients. In a survey of 350 hospitalized patients
with COVID-19 in the U.S., only 39% reported a
return to baseline health by 14 to 21 days after
diagnosis [30]. Similarly, a study of 143 patients
who had been hospitalized for COVID-19 in ltaly,
found that only 13% were symptom free after a
mean of 60 days following disease onset [12].
Hospitalized patients with more severe illness have
reported experiencing symptoms for several
months [31]. A cohort study of hospitalized persons
with COVID-19 in Wuhan, China concluded that at
six months after symptom onset, patients were still
reporting fatigue, muscle weakness, and sleep
difficulties as the residual symptoms [31].

Systematic evaluations of long-term physiological
effects of COVID-19 are lacking, but emerging
data [10,15,32] and evidence from other
coronaviruses [28] suggest the potential for

ongoing respiratory impairment. Moreover, cardiac
and pulmonary diagnostic studies suggest the
potential for long-term sequelae after COVID-19,
even among patients managed in the outpatient
setting [15,32].

In this study, persons with symptomatic infections
commonly reported non-specific acute COVID-19
symptoms, while fever and shortness-of-breath,
two of the three classic symptoms of COVID-
19 [33], were rarely reported. This finding was
consistent with a UK Biobank SARS-CoV-2 serology
study which found that 40% of the seropositive
participants did not have one of the three classic
COVID-19 symptoms [34]. These findings point to
the need for clinicians to maintain a high index of
suspicion and low testing threshold for COVID-19
when high levels of SARS-CoV-2 transmission are
occurring in a community.

This study was subject to several limitations. Firstly,
this was a convenience sample of the general
population, outpatients, and health care workers
who tested positive and therefore may not be
representative of all persons with COVID-19 in
Zambia. Furthermore, the response rate was low
and persons with persistent symptoms might have
had greater (or less) participation than other
participants. The data were  collected
approximately two months following the
participants” positive SARS-CoV-2 test result, hence
responses were subject to recall bias. The
symptoms and return to usual health were self-
reported and may not accurately represent a
comparable picture of COVID-19 persistent
symptoms. It is also possible that self-reported
symptoms were caused by other conditions. Pre-
existing comorbid conditions may have been mis-
reported.

Conclusion

This study adds to a growing body of literature on
long term clinical course of COVID-19 in non-
hospitalized persons. It is becoming clear that
COVID-19 symptoms can persist for weeks to
months. Given the extent of the outbreak in Africa,
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the COVID-19 pandemic could create health
problems for years to come. Governments need to
proactively establish care models for post-acute
COVID-19 care in Africa. In high tuberculosis burden
countries like Zambia, persons with chronic cough
should be assessed for tuberculosis infection.
Zambia is implementing ‘post-acute COVID-19
clinics” to care for patients with prolonged
symptoms of COVID-19 to better address their
health needs, to describe the natural history of
COVID-19 in Zambia, and better understand how
the disease will impact the Zambian population
over time. Information gleaned from these clinics
will help inform health services planning in the
country.

What is known about this topic
e Infection with SARS-CoV-2, the causative
agent of COVID-19, can lead to delayed
return to usual health;
e When symptoms occur, they typically
appear between 2 to 14 days following
exposure.

What this study adds

e In a cohort of persons with SARS-CoV-2
infection in Zambia, only half of persons
were symptomatic;

e Among those with symptoms, a notable
portion (17%) were still experiencing
symptoms nearly two months after testing
positive, well beyond the period that the
WHO indicates is typical for mild SARS-CoV-
2 infections.
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Table 1: demographic characteristics of persons with positive SARS-CoV-2 PCR test by initial and persistent

symptom status-Zambia, July 2020

Overa | Initial Asymptomat Persisten | Resolved
! symptoms*N=1 | ic N=147 t symptom
N=302 | 55 symptom | s N=125'
s N=27'
N (%) | N (%) N (%) P- N (%) N (%) P-
Value Value
Symptomat 155
ic (51.3)
Sex Male | 128 64 (41.3) 64 (43.5) 0.693 | 10(37.0) | 53 (42.4) | 0.818"
(42.4) !
Femal | 174 91 (58.7) 83 (56.5) 17 (63.0) | 72 (57.6)
e (57.6)
Age group 0-19 63 35(22.9) 28 (19.0) 0.718 | 6(22.2) 27 (22.0) | 0.692*
(21.0) k *
20-49 | 195 97 (63.4) 98 (66.7) 18 (66.7) | 79 (64.2)
(65.0)
50+ 42 21 (13.7) 21 (14.3) 3(11.1) | 17(13.8)
(14.0)
Comorbidity 54 21 (13.6) 33 (22.4) 0.044 | 3(11.1) |18(14.4) | 0.672*
1 (17.9) k *
HIV 23 9 (6.0) 14 (10.3) 0.188 | 2 (7.4) 7 (5.9) 0.716*
(8.1) k *
Hypertensio 16 6(3.9) 10 (6.8) 0.309 | 0(0.0) 6 (4.8) 0.407*
n (5.3) k *

* Includes those that were experienced at time of diagnosis as well as those that developed after diagnosis;
"three persons (one male, two females: 2 below the age of 20 years and one above 50 years), who indicated
'don't know' if they had persistent symptoms were excluded; ¥comorbid conditions included: hypertension,
HIV, diabetes mellitus, asthma, chronic obstructive pulmonary disease and cancer; "pearson Chi-square test;
** Fisher's exact test; PCR: polymerase chain reaction
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Table 2: long term symptomology of persons with positive SARS-CoV-2 PCR test-Zambia, July 2020

Symptomatic N=155

Persistent symptoms N=27

N (%) N (%)

Cough 77 (49.7) 10 (37.0)
Rhinorrhea 55 (35.5) 5(18.5)
Headache 53 (34.2) 7 (25.9)
Fatigue 45 (29.0) 4 (14.8)
Fever 31(20.0) 4 (14.8)
Sore throat 26 (16.8) 2(7.4)
Chills 23 (14.8) 0(0.0)
Appetite 23 (14.8) 4 (14.8)
Arthralgia 20(12.9) 4 (14.8)
Chest pain 20(12.9) 6(22.2)
Myalgia 12 (7.7) 2(7.4)
Abdominal pain 10 (6.5) 3(11.1)
Diarrhea 10 (6.5) 0(0.0)
Shortness of breath 7 (4.5) 0(0.0)
Nausea 7 (4.5) 0(0.0)
Loss of taste 5(3.2) 0(0.0)
Loss of smell 4(2.6) 0(0.0)
Rash 3(1.9) 0(0.0)
Conjunctivitis 1(0.6) 0(0.0)
Wheezing 1(0.6) 0(0.0)
Epistaxis 1(0.6) 0(0.0)
Seizure 0(0.0) 0(0.0)
Altered mental status 0(0.0) 0(0.0)
Other respiratory symptoms 0(0.0) 0(0.0)
Other neurological symptoms 1(0.6) 1(3.7)
Other symptoms 16 (10.3) 1(3.7)
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Table 3: odds ratios for factors associated with experiencing persistent symptoms among persons with

positive SARS-CoV-2 PCR test-Zambia, September 2020

Characteristic OR p-value 95% CI
Sex

Male 1.27 0.567 0.56-2.89
Female Ref.

Age

0-19 Ref.

20-49 0.77 0.584 0.30-1.96
>50 0.79 0.737 0.21-3.05
Past medical history

HIV 1.14 0.872 0.23-5.80
Diabetes 4.28 0.309 0.26-70.4
Hypertension 1.00 - -
comorbidity 0.88 0.814 0.30-2.55
Number of symptoms at onset

1-2 Ref.

3-4 1.09 0.863 0.40-2.98
>5 2.87 0.032 1.09-7.56
Symptoms at onset

Cough 1.42 0.395 0.63-3.16
Rhinorrhea 0.39 0.054 0.15-1.02
Headache 1.14 0.751 0.50-2.62
Sore throat 1.31 0.599 0.48-3.61
Chills 2.07 0.151 0.77-5.61
Loss of appetite 3.40 0.012 1.30-8.86
Arthralgia 2.62 0.065 0.94-7.29
Fever 1.00 1.000 0.37-2.71
Loss of taste 2.90 0.255 0.46 - 18.2
Sought care 0.57 0.204 0.23-1.36

OR: odds ratio; AOR: adjusted odds ratio; Cl: confidence interval
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525 persons with positive
SARS-CoV-2 PCR in
prevalence studies in July
2020

431 (82%) contacted

h

94 with invalid contact
information in
September 2020

r

327 (62%) reached by
phone or in-person

h

h 4

104 not reached

r

302 (58%) consented to
participate in the study

Figure 1: flow diagram of the participation in the two-month follow-up of persons with

25 declined
participation

SARS-CoV-2 infection-Zambia, September 2020: a cohort study
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