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Abstract
Background: The first case of Novel coronavirus disease (COVID 19) was diagnosed in The Gambia on
the 17th March 2020. We therefore investigate the clinical characteristics and prognostic factors of
COVID 19 patients admitted at a Gambian teaching Hospital.
Method: Out of 407 suspected COVID 19 patients, 137 (33.7%) tested positive for COVID 19 and were
recruited. Clinical features, treatment and outcomes were recorded. Univariate and multivariate logistic
regression analyses were used to assess prognostic factors of survival in our patients.
Results: The median age of our patients was 60 years (19-100) and 86 (62.8%) were men. Eighty nine
(64.9%) patients had co-morbidities, mostly Hypertension 51 (37.2%) and Diabetes Mellitus 47 (34.3%).
The most common symptoms were cough 71 (51.8%) and dyspnea 53 (38.7%) and majority of patients
presented with SPO ≤ 93% 75 (54.7%). Patients with SPO2 ≤ 93% were older 63.2 vs. 53.1 years
(p=0.001), more likely to present with dyspnea (p=0.002), Cough (0.035), higher respiratory rate (p<0.001)
and co-morbidities (p=0.009) compared to patients with SPO2>93%. Non survivors were older 63.2 vs
53.1 years (p=0.001), more likely to present with higher respiratory rate (p=0.014), lower oxygen
saturation (p=<0.001), to be referred from lower level health facility (p=0.012) and to have Diabetes
mellitus (p=0.007) as compared to survivors. Our cumulative mortality is 49 (35.8%) and mortality rate of
patients referred from lower level heath facilities was 46 % as compared to 25 % for self referred patients.
Multivariate analysis showed increasing odds of mortality independently associated with Age≥ 60 years
(odd ratio, 2.87: 95% CI, 1.21 to 6.83, p=0.012), Diabetes mellitus (odd ratio, 3.47: 95% CI, 1.44 to 8.36,
p=0.006), oxygen saturation ≤ 93% (odd ratio, 3.18: 95% CI, 1.27 to 7.99, p=0.014) and referral from lower
level health facility (odd ratio, 2.87: 95% CI, 1.11 to 6.82, p=0.017).
Conclusion: Older patients, patients with Diabetes Mellitus, hypoxemia or patients referred from lower
level health facilities are at increased risk of death. In resource limited countries where critical
care/emergency medicine resources are limited, our results may help guide the clinical management of
patients with severe COVID-19.

Summary
WHAT IS ALREADY KNOWN ON THIS TOPIC
Studies suggest that a majority of coronavirus disease 2019 (COVID-19) deaths have occurred among
adults aged ≥60 years and among persons with serious underlying health conditions.
WHAT THIS STUDY ADDS
This first preliminary description of outcomes among patients with COVID-19 in the Gambia indicates
that hypoxemia (odd ratio, 3.18: 95% CI, 1.27 to 7.99, p=0.014) and referrals from lower level health
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facilities (primary and secondary level) (odd ratio, 2.87: 95% CI, 1.11 to 6.82, p=0.017) are independent
prognostic factors associated with mortality.
WHAT ARE THE IMPLICATIONS FOR PUBLIC HEALTH PRACTICE?
Referrals to tertiary facilities of suspected COVID-19 patients from lower level health facilities (primary
and secondary) in resource limited countries are more likely to have a poorer outcome due to the limited
critical care resources, lack of specialist, delay in testing and a weak referral system. Therefore there is
need to improve our referral system, strengthen the critical care/emergency and testing facilities to help
improve the care of COVID 19 patients.

1.0 Introduction
Background
COVID-19 is caused by a novel beta-coronavirus named severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) that was first reported in December 2019 in the city of Wuhan, Hubei province, China(1). On
the 30th January 2020 World Health Organisation (WHO) declared COVID-19 as a public health
emergency of global concern and Africa was the last continent to be hit by the virus. The continent
confirmed its first case in Egypt on 14th of February, 2020, and from sub-Saharan Africa the first case
was reported in Nigeria on 27th of February(2),(3).The first case of COVID 19 was diagnosed in The
Gambia on the 17th March 2020 and as of the 28th January 2021, we registered 4090 confirmed COVID
19 cases with 128 deaths.
The clinical presentation of COVID 19 ranges from mild infection to fatal illness. The most commonly
reported symptoms were cough, fever and dyspnea. Critically ill patients were older, more likely to be male
and have underlying co-morbidities. The mortality rate ranges from 8.7–21% among those patients
admitted with pneumonia(4),(5),(6). In a larger report 49% of all 2087 critically ill patients with COVID 19
in China died(7). Elderly patients with co-morbidities were found to be at greater risk of dying(8).
In Western countries, the reaction to the COVID-19 pandemic has been to increase hospital capacity and
to provide more intensive care units (ICUs) and more ventilators. There had been little discussion of the
provision of oxygen as this is a standard clinical tool widely available in hospitals. However in SubSaharan Africa (SSA) there is a shortage of oxygen in health facilities and thus two things should be atop
of that list before ICUs and ventilators. These are personal protective equipment (PPE) for frontline health
workers and oxygen for the patients(9),(10). In The Gambia it is only our hospital that has a dedicated
intensive care unit (ICU) with eight beds, making an estimated 0.4 ICU beds/100,000 population in the
country. None of the lower level health facilities (primary or secondary) has a dedicated ICU ward and
critical care resources are also limited. This very low ICU bed capacity and lack of human resources and
equipment necessary to diagnose and treat the large number of critically ill patients admitted to public
and private hospitals in the country(11),(12) may hinder the countries response to COVID 19.
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RATIONAL/JUSTIFICATION
COVID 19 is a pandemic of major public concern. Data on the clinical characteristics, co-morbidities and
prognostic factors of COVID 19 patients admitted in The Gambia are scarce. We therefore assess the
clinical features, co- morbidities and prognosis of COVID 19 patients admitted at Edward Francis Small
Teaching Hospital in The Gambia. The morbidity and mortality data from this study will be of
considerable value for the early identification of individuals who are at risk of becoming critically ill or
dying and who are most likely to benefit from early screening and possible treatment.
OBJECTIVE
Goal – To identify prognostic risk factors for poor outcome among COVID 19 patients admitted to a
tertiary facility in The Gambia
Objectives –
1. To describe the clinical features of COVID 19 patients admitted to a tertiary facility in The Gambia
2. To assess the prevalence of co-morbidities among COVID 19 patients admitted to a tertiary facility in
The Gambia
3. To determine the prognostic risk factors for death among COVID 19 patients admitted to a tertiary
facility in The Gambia

2.0 Materials And Methods
The study was conducted in the, Edward Francis Small Teaching Hospital (EFSTH), the main referral
hospital in the capital city Banjul. The EFSTH has a total bed capacity of 500 and is only one of two
Covid 19 treatment centres in the country. Using patient records from EFSTH we identified patients using
the WHO case definition for Covid 19 patient: all laboratory confirmed patients with COVID 19 infection,
irrespective of clinical signs and symptoms(13) between 2nd July and 28th February 2021. The single
inclusion criterion of this retrospective study was a laboratory confirmed diagnosis of Covid 19. Any
suspected Covid 19 patient with negative results, or unknown COVID 19 results and confirmed COVID 19
patients with incomplete data were excluded.
A total of 137 patients with Covid 19 were identified and included in this study (Fig. 1).
This study was approved by the Ethics Institutional Review Board of University of The Gambia (Research
and Publication committee). However, informed patient consent was not required due to the retrospective
nature of this study.
The following data were extracted from the patient’s records: referral facility, demographic data (age and
sex), co-morbidities (Hypertension Diabetes mellitus, Tuberculosis/Chronic obstructive pulmonary
disease, Congestive heart failure, Chronic renal failure, Human immunodeficiency syndrome), symptoms
(Cough, Dyspnoea, fever, Generalised body pains, Chest pain, sore throat), signs (Temperature, Systolic
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blood pressure, Diastolic blood pressure, Pulse, Oxygen saturation), disease severity as per WHO
definition 14 using oxygen saturation, treatment (Antibiotics, steroids, oxygen therapy) and clinical
outcomes (Death, Discharged).
Sample size determination
In The Gambia, the average positivity of COVID 19 among our population is shown to be around
9%.Therefore, the minimum sample size for simple proportion with 5% accuracy, and 95% level of
confidence is calculated as below:

Where, n = Minimum sample size
z = the standard normal deviation usually set at 1.96
p = highest quoted rate in environment
q = 1.0 –P
d = degree of accuracy set at 0.05

2.1. Statistical analyses
Statistical analysis were performed using the STATA/SE 12.1 statistics/Data analysis. Continuous data
are presented as the mean ± standard deviation and categorical data by number (n) and percentage (%).
Mann-Whitney U-test and Students t-test were used to compare continuous variables and Chi-square test/
Fishers exact tests were used for discrete variables. Survival curves were determined from the Kaplan –
Meier method and differences between survival curves were examined using the log-rank test. All
statistical assessments were two sided and p < 0.05 was considered statistically significant. In all cases,
survival analysis is calculated from the date of admission to the date of death. Statistical significance is
defined as p < 0.05.
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3.0 Results

3.1 Clinical characteristics, co-morbidities and treatment
Patient demographics and clinical characteristics are presented in Table 1. The median age of our
patients at the time of diagnosis was 60 years and ranged between 19 to 100 years and 51.8% were 60
years or older. The disease affected males 86 (62.8%) more than females 51 (37.2%) and males were
older (61 vs. 50 years) at the time of presentation. Co-morbidities were present in 89 (64.9%) of our
patients, with hypertension 51(37.2%) and diabetes mellitus 47 (34.3%) been the most common. The
most common symptoms were cough 71 (51.8), dyspnea 53 (38.7%) and fever 45 (32.9). Most of the
patients 69 (50.3%) in our cohort were referred from lower level health facilities and majority had SPO ≤
93% 75 (54.7%).
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Table 1
Patient demographics and clinical characteristics.
Variables

n = 137

Age (y)

60 (19–100)

Age Group
< 29

15 (10.9)

29–49

27 (19.7)

≥ 50

95 (69.3)

Sex
Male

86 (62.8)

Female

51 (37.2)

Medical history
Co-morbidities

89 (64.9)

Hypertension

51(37.2)

Diabetes Mellitus

47 (34.3)

Tuberculosis/COPD

7 (5.1)

Chronic renal failure

4(2.9)

Congestive Heart Failure

2 (1.5)

HIV

4 (2.9)

Clinical features
Fever

45 (32.9)

Generalised body pains

31 (22.6)

Sore throat

5 (3.7)

Cough

71 (51.8)

Dyspnea

53 (38.7)

Chest pain

17 (12.4)

OXYGEN SATURATION LEVELS
SPO2 ≤ 93%

75 (54.7)

Data are presented as mean ± SD or n (%).
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Variables

n = 137

SPO2 > 93%

62 (45.3)

Data are presented as mean ± SD or n (%).

Treatment modalities of all patients are presented in Table 2. One hundred and thirty one (96.3 %) of our
patients received antibiotics, 44 (32.1 %) received systemic steroids and 77 (56.2%) were put on
supplemental oxygen therapy.
Table 2
Treatment and outcomes of
137 Covid 19 patients.
Variables

n = 137

TREATMENT
Antibiotics

131 (96.3)

Steroids

44 (32.1)

Oxygen

77 (56.2)

Outcome
Survivor

88 (64.2)

Non-Survivor

49 (35.8)

• ≤ 24 hrs

25 (54.4)

3.2. Disease severity and hypoxemia
Seventy five (54.7%) and 62 (45.3%) patients met the criteria for severe/critical and non-critical COVID19
associated pneumonia, respectively. Patients with SPO2 ≤ 93% were older 63.2 vs. 53.1 years (p = 0.001),
more likely to present with dyspnea (50.7% vs 24.2%, p = 0.002), Cough (60% vs 41.9%), higher respiratory
rate (25cpm vs. 22cpm, p < 0.001) and co-morbidities (74.7% vs. 53.2%, p = 0.009) compared to patients
with SPO2 > 93% (Table 3).
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Table 3
Characteristic differences of covid 19 patients with spo2 ≤ 93% and spo2 > 93%
SPO2 ≤ 93% (n = 75)

SPO2 > 93% (n = 62)

P

63.2

53.1

0.001

< 29

4 (5.2)

11 (17.7)

< 0.001

29–49

5 (6.7)

22 (35.5)

≥ 50

66 (88)

29 (46.8)

Fever

24 (32)

21 (33.9)

0.816

Generalised body pain

14 (18.7)

17 (27.4)

0.223

Cough

45 (60)

26 (41.9)

0.035

Dyspnea

38 (50.7)

15 (24.2)

0.002

Chest pain

11 (14.7)

6 (9.7)

0.378

Pulse

108(61–171)

103 (58–177)

0.463

Temperature (0C)

36.3 (32-39.8)

36.6 (32-38.9)

0.326

Systolic blood pressure (mmHg)

122 (75–193)

120 (72–224)

0.490

Diastolic blood pressure (mmHg)

80 (46–116)

78.5 (41–140)

0.619

Respiratory rate

25 (14–70)

22 (18–34)

< 0.001

Co-morbidities

56 (74.7)

33 (53.2)

0.009

Hypertension

36(48)

15(24.2)

0.004

Diabetes Mellitus

25 (33.3)

22(35.5)

0.792

Antibiotics

72 (96)

59 (96.7)

0.824

Steroid use

25 (33.3)

19 (30.6)

0.737

Oxygen therapy

65 (86.7)

10 (16.9)

< 0.001

Age(yrs)Mean
Age groups

Symptoms

Vital signs

Medical history

Treatment

3.3 Survival analysis and outcome
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Our cumulative mortality was 49 (35.8%), of which 25 (54.4%) died ≤ 24hrs after admission (Table 2) and
the median duration from admission to dead is 1 day (1-18days). Death within 24 hrs was significantly
associated with lower oxygen saturation (68% vs 93%, p = 0.028) and about 88% of the patients who died
within 24 hrs had Spo2 ≤ 93%. Non survivors were older 63.2 vs 53.1 years (p = 0.001), more likely to
present with higher respiratory rate (25cpm vs 22 cpm, p = 0.014), lower oxygen saturation (73.5% vs
95.5%, p = < 0.001), to be referred from a lower level health facility (68.1% vs 31.9%, p = 0.012) and to
have Diabetes mellitus (48.9% vs 26.1%, p = 0.007) as compared to survivors (Table 4).
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Table 4
Characteristic differences of Covid 19 survivors and non-survivors
Survivors (n = 88)

Non-Survivors (n = 49)

p

53.1

63.2

0.001

< 29

13 (14.8)

2 (4.1)

0.002

29–49

23 (26.1)

4 (8.2)

≥ 50

52 (59.1)

43 (87.8)

Sex (M:F)

60 (68.2): 28 (31.8)

26(53.1):23(46.9)

0.079

Fever

28(31.8)

17(34.7)

0.731

Generalised body pain

24 (27.3)

7 (14.3)

0.082

Cough

49 (55.7)

22 (44.9)

0.226

Dyspnea

32 (36.4)

21 (42.9)

0.454

Chest Pain

14 (15.9)

3 (6.1)

0.096

Pulse

105 (58–177)

108 (61–166)

0.166

Respiratory rate

22 (18–42)

25 (14–70)

0.014

Systolic Blood pressure

120 (72–224)

124 (75–193)

0.305

Diastolic Blood pressure

80 (41–140)

79 (46–116)

0.975

Oxygen Saturation (%)

95.5 (28–100)

73.5 (43–99)

< 0.001

SPO2 ≤ 93%

38 (43.2)

37 (75.5)

< 0.001

Co-morbidities

49 (55.7)

40 (81.6)

0.002

Hypertension

28(31.8)

23(46.9)

0.079

Diabetes Mellitus

23 (26.1)

24 (48.9)

0.007

Oxygen therapy

38 (44.2)

37 (77.1)

< 0.001

Steroid use

32 (36.4)

12 (24.5)

0.154

Age(y)
Age groups

Clinical features

Vital signs

Medical history

Treatment
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Antibiotics

Survivors (n = 88)

Non-Survivors (n = 49)

p

85 (96.6)

46 (95.8)

0.822

37 (45.1)

32 (68.1)

0.002

Referrals
Lower level health facilities

Mortality rate of patients referred from lower level heath facilities was 46 % as compared to 25 % for self
referred patients. Thirty five (69.4%) of the non-survivors were 60 years or older and mortality also
increased with age.
Multivariate analysis showed increasing odds of mortality independently associated with Age ≥ 60 years
(odd ratio, 2.87: 95% CI, 1.21 to 6.83, p = 0.012), Diabetes mellitus (odd ratio, 3.47: 95% CI, 1.44 to 8.36, p
= 0.006), oxygen saturation ≤ 93% (odd ratio, 3.18: 95% CI, 1.27 to 7.99, p = 0.014) and referral from lower
level health facility (odd ratio, 2.87: 95% CI, 1.11 to 6.82, p = 0.017) (Table 5).
Table 5
Risk factors associated with death
Univariate

p
value

Multivariate

p value

Age ≥ 60 years

3.12 (1.49–6.55)

0.003

2.877 (1.21–
6.83)

0.017

Male sex (vs Female)

0.5 (0.23–1.11)

0.088

Diabetes Mellitus

2.71 (1.30–5.65)

0.008

3.47 (1.44–8.36)

0.006

Hypertension

1.89 (0.924–3.89)

0.081

Oxygen Saturation ≤ 93% (vs >
93%)

4.04 (1.87–8.81)

<
0.001

3.18 (1.27–7.99)

0.014

Respiratory rate ≥ 24 (vs < 24)

2.095 (0.948–
4.628)

0.067

Lower level Health Facility Referral

2.59 (1.22–5.50)

0.013

2.87 (1.21–6.82)

0.017

Oxygen therapy

4.25 (1.92–9.42)

<
0.001

Corticosteroid use

0.57 (0.26–1.24)

0.156

(vs self-referral)

4.0 Discussion
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We present this retrospective study that describes the clinical characteristics of 109 patients with COVID19 admitted in EFSTH, a tertiary teaching Hospital in The Gambia. It provides additional insight into the
risk factors for COVID-19 mortality in moderate to critically ill patients with COVID 19 associated
pneumonia in resource limited countries. As in previous studies, our study has confirmed that age, comorbidities especially Diabetes Mellitus as important prognostic factors associated with mortality in
COVID 19 patients. We further report clinically important prognostic risk factors that are independently
associated with mortality in our cohort: Hypoxemia (spo2 ≤ 93%) and patients referred from lower level
health facilities.
The demographics of our patients were consistent with other studies. Males were more affected, and
much older at presentation compared to females(7),(14). Most of our patients were also elderly with comorbidities, hypertension and Diabetes mellitus being the most common(2),(15),(16),(17). As confirmed in
other studies(3),(7),(18),(19), increasing age and Diabetes Mellitus were important prognostic factors
associated with mortality in our patients. In contrast, 69.4% of deaths occurred at 60 years or older in our
cohort as compared to 80%, or more in these other studies. This difference could be due to the very young
age in West Africa(3),(10) (64% under the age of 24 years) compared to the develop world. Despite having
a young population, the Gambia also has other risk factors similar to European countries ( 27% of
Gambians have hypertension and 6% have diabetes) which further increases the risk of severe forms of
COVID-19 and mortality(15).
The most commonly reported symptoms in our cohort were cough, dyspnea and fever at the time of
presentation which is similar to other studies(20)(21)(22). However, fever was not the most common
symptom at presentation. As already known, cough and dypsnea are the most common symptoms in the
late phase of the disease which also coincides with the severe phase and also the onset of
complications(23). This confirms the fact that most of the patients in our cohort presented late with
either a severe disease or a complication of COVID 19.Therefore using a case definition requiring fever
and at least one respiratory symptom may lead to an under diagnosis of a substantial proportion of
patients with severe Covid 19(22) in The Gambia. Whether this finding in our cohort is due to the severity
of the disease at presentation and/ or age of our patients, further research is needed to answer this
question.
Most of our patients were referred from lower level health facilities. However, self referred patients had a
better prognosis as compared to those referred from lower level health facilities. As already known,
stigmatization negatively affects people in seeking and accessing health care(24)during pandemics.
Study done in adult Gambian population also showed high level of worry and fear related to Covid19(25). Further delay in lower level health facilities and the lack of critical care resources in these
facilities could therefore result in worsening of patient’s condition before referring to a tertiary level. These
important findings suggest that factors responsible for delay in referring patients in our lower level health
facilities must be identified and addressed. As already stated in the 2012–2020 national health policy of
The Gambia, some of the challenges of referring patients include inadequate number of ambulances,
intermittent shortage of fuel, inadequate capacity to manage cases effectively, inadequate feedback
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mechanism, inadequate referral protocol and guidelines and late referrals especially at community level.
Other factors that could have contributed to late referrals included the delay in receiving COVID 19 results
from the central testing centre, and the non-availability of sample collectors in some health facilities.
Majority of our Patients presented with SPO2 of ≤ 93%. These patients were older, more likely to present
with co-morbidities, respiratory features and more likely to be non-survivors. About 90% of the patients
who died within 24 hrs also had Spo2 ≤ 93% and death within 24hrs was significantly associated with
Spo2 ≤ 93%. On subgroup analysis, 70% of patients with 60 years or older who had increased risk for
mortality had SPO2 of ≤ 93%. Despite supplemental oxygen, oxygen saturation of ≤ 93% was
independently associated with death in our patients. Similar findings were found in other studies(26),(27)
but at a lower level of oxygen saturation. This easily acquired clinical measure provides a more robust
risk factor for fatal outcomes of patients with COVID 19 and thus should be part of our health system
priority list. These findings of hypoxemia as an important prognostic factor for hospitalised patients with
COVID 19 pneumonia in our cohort justifies the need to: 1) provide reliable supply of oxygen and its
consumables (e.g. Nasal cannula, simple face mask, non-rebreathing mask), 2) set up and implement
treatment guidelines on the use of oxygen, and 3) train health workers on the importance of oxygen
therapy and modalities involved in giving oxygen.
Non survivors in our study were older, more likely to present with higher respiratory rate, lower oxygen
saturation and Diabetes mellitus compared to survivors. This study confirms the fact that non-survivors
were more likely to have severe disease and predictors of poor outcome(26). Approximately 35.8 % of our
patients died of COVID 19. This is high when compared with patients admitted due to pneumonia (8.7–
21%)(4),(5),(6) but is lower when compared with critically ill patients (49%)(7). The reason for this
mortality may be that those who have a severe COVID 19 disease (54.7% in our study) are the ones likely
to present to a tertiary health care facility as compared to the mild or asymptomatic cases. Majority of
deaths occurred within 24hrs of admission and the median duration from admission to death is 1 day
(1–18 days). The duration of hospital stay for non-survivors was similar to a study done in Nigeria(26)
but much shorter compared to other studies(28). Death within 24 hrs was also significantly associated
with lower oxygen saturation. This further confirms the need for supplemental oxygen as a first essential
step for the treatment of patients with severe COVID-19 and should be a primary focus in The Gambia.
Further subgroup analysis, also indicates that mortality rate of patients referred from lower level heath
facilities was higher (46 % vs 25%) as compared to self referred patients. This further confirms the fact
that the lack of critical care resources, poor referral system and delay in COVID 19 testing in the lower
level health facilities may have an impact on the outcome of COVID 19 patients in The Gambia.
This study has some limitations. First, as COVID 19 is a new disease and not much was known about the
disease at the beginning of the pandemic, limited laboratory and radiologic investigations were done for
our patients. Therefore, their role might be underestimated in predicting mortality. Secondly, Lack of
effective antiviral, inadequate adherence to standard supportive therapy, and high-dose corticosteroid use
might have also contributed to the poor clinical outcomes in some patients. Lastly, interpretation of our
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findings might be limited by the sample size. Even with its limitations, the results presented in this article
are similar to the world literature but has found delay in primary and secondary health facilities as an
important prognostic factor in low resource settings.

5.0 Conclusion
The above findings confirms the fact that each countries survival data maybe different. Most
independent variables (Age ≥ 60 years and Diabetes Mellitus) associated with survival that we identified
in our cohort have also been identified in other studies. However, hypoxemia and referral from lower level
health facilities may have been unique, important prognostic factors of severe COVID 19 patients in The
Gambia. These patients who are at risk of becoming critically ill or dying should therefore be identified
early and maximal care given during the acute illness. There is also need to improve the critical care/
emergency units of the lower level health facilities, National referral system and testing facilities to help
avoid delay in referring Covid 19 patients to tertiary facilities.
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Figure 1
Study flow diagram
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