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Abstract

Background: Although the COVID-19 epidemic seems to have ceased, with only few new sporadic cases seen, 
reports of new strains of the virus could lead to a resurgence and death. Hence, this study identified the deter-
minants of COVID-19 disease outcomes among patients admitted in Ibadan, Nigeria.
Objective: This study aims to identify the determinants of COVID-19 disease outcomes among patients admit-
ted at the Infectious Disease Centre, Olodo, Ibadan, Nigeria.
Method: A facility-based retrospective study with a review of the records of all cases (932) of laboratory con-
firmed COVID-19 disease patients who received treatment between April 2020 and January 2022 at the centre 
was conducted. Data was analysed at the level of significance of 5%.
Results: The mean age (S.D.) of the patients was 36.97 (14.6) years, while the mean number of days on admis-
sion was 14.87 (11.33) days. Most were males (66.7%). Many (51.5%) were symptomatic at admission and 4% 
had co-morbidities. Poor outcome was associated with employment status, tachycardia, diastolic hyperten-
sion, hypoxaemia (SPO2 <95%), and obesity (BMI > 30 kg/m2). Employment status was the most significant 
predictor of poor COVID-19 admission outcome (OR: 3.17, 95% CI 1.53–6.57). The case fatality rate was 
3.3%.
Conclusion: Patients’ employment status should help healthcare practitioners in the risk assessment of 
COVID-19 disease patients’ and subsequent treatment. Clinicians need to have a high index of suspicion and 
prioritize the care of healthcare workers. Community members should be educated that being asymptomatic 
does not necessarily mean no infection.
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Severe Acute Respiratory Syndrome Coronavirus 2 
(SARS-CoV-2) is the virus strain of  Coronavirus 
Disease 2019 (COVID-19) and is a novel virus that 

was detected in Wuhan city, Hubei Province, China. The 
COVID-19 outbreak was first reported to the World 
Health Organization (WHO) on December 31, 2019. It 
was declared a world-wide health emergency and a 
global pandemic on January 30 and March 11, 2020 
respectively [1]. The global spread included Nigeria, the 
most populous country in Africa, with an estimated 
population of  about 200 million people [2]. The first case 
of  the novel coronavirus was discovered in Nigeria on 
February 27, 2020 [3]. Nigeria ranked 12th amongst one 
of  the African countries with a high burden of  the dis-
ease [4].

The burden of COVID-19 cuts across the different 
geopolitical zones of Nigeria. The highest COVID-19 
burden was in the Southwest region. Oyo state ranked 
second to Lagos and both states contributed over 40% 
of the total national disease burden. Ibadan the adminis-
trative headquarter and economic hub of Oyo State, is in 
close proximity to Lagos State, the COVID-19 epicentre 
of the country [3]. Despite the decreasing disease burden, 
there is a dearth of information on the factors influencing 
COVID-19 disease outcomes in Nigeria.

COVID-19 is a novel disease with a seemingly variable 
clinical presentation and progression. In several parts of 
the world, commonly reported symptoms include fever, 
dry cough, fatigue, myalgia, headache, sore throat, abdom-
inal pain, and diarrhoea [5]. In a study that reported the 
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predictors of poor outcome among COVID-19 patients in 
Lagos, patients ages ranged from 4 days to 98 years with a 
mean of 43.0 (16.0) years. Of the patients who presented 
with symptoms, cough (19.3%) was the most common pre-
senting symptom. This was followed by fever (13.7%) and 
difficulty in breathing, (10.9%). The most significant clin-
ical predictor of death was the severity of symptoms and 
signs at presentation. The case fatality rate was 4.3% [6].

Although the epidemic has ceased, the development of 
new strains of the virus could lead to a resurgence and 
ultimately death [7]. Understanding the patients’ char-
acteristics, clinical profile, and assessing the prognostic 
factors for COVID-19 disease outcomes would guide 
risk assessment of patients and help improve case man-
agement of COVID-19 patients in Nigeria. The purpose 
of this study was to identify factors influencing COVID-
19 disease outcomes among 932 patients admitted at an 
infectious disease centre (IDC) in Ibadan with the hope 
that these findings will fill some gaps in research on 
COVID-19 in Nigeria.

Methods

Study setting
The IDC, Olodo, was the first IDC and the largest isola-
tion/treatment centre in Oyo state. It was commissioned in 
April, 2020 at the commencement of the pandemic [8]. It 
served as the major referral and treatment centre for 
COVID-19 patients in the state. The 100-bed facility had 
60 clinical staffs (doctors, nurses, laboratory scientists, 
and ancillary staffs) trained in COVID-19 case manage-
ment who provided 24-h care for COVID-19 patients. The 
IDC admitted between 5 and 10 new patients daily at the 
peak of the outbreak in 2021.

Study design
This was a single-centre, facility-based retrospective 
cohort study using secondary data extracted from the case 
records of COVID-19 cases managed from April 2020 to 
January 2022 at the IDC, Ibadan Oyo State, Nigeria.

Study population
Patients who were hospitalized with a diagnosis of 
COVID-19 infection using the positive antigen based 
rapid diagnostic test or reverse transcriptase polymerase 
chain reaction (RT-PCR) in accordance with the protocol 
established by the World Health Organization (1) com-
prised the study population. Patients were discharged 
after a negative PCR-based SARS-CoV-2 virus test. All 
patients were treated with a cocktail that included chloro-
quine or hydroxychloroquine, zinc, vitamins C and D, and 
or antibiotic(s) as indicated. Physiotherapy and nutri-
tional support for these patients were also considered as 
priority.

Sampling technique
Total sampling of all available case records of patients’ 
admitted during the study period was done. All the 932 
met the inclusion criteria and were analysed.

Study instruments
The study instrument consisted of a 35-item proforma 
that was used to extract information from the patients’ 
medical records. Data was collected using the proforma 
adapted from Naseef et al. [9]. The instrument was revised 
following a review of literature on COVID-19 disease cor-
relates and admission outcomes [10, 11].

The proforma was serialized to avoid multiple admin-
istration and data was anonymised to protect the privacy 
of the patients.

Data collection
Data was extracted by the researcher and two research 
assistants, between January and February 2023.

Study variables
The primary outcome of the study was discharged alive, died 
in hospital, or transferred to tertiary healthcare facility. The 
independent variables were socio-demographic characteris-
tic (age, sex, religion, marital status, and occupation); medi-
cal history (date of admission, date of discharge, duration of 
admission, history of co-morbid condition(s), history of 
being symptomatic at admission); clinical findings [tempera-
ture (oC), pulse rate, blood pressure, respiratory rate, oxygen 
saturation (SPO2% on air) at admission, need for oxygen 
therapy (yes/no), height (metres), and weight (kilogram)]; 
laboratory findings at admission [packed cell volume/hae-
moglobin level (PCV/Hb), white blood cell count (WCC) 
and differentials (Neutrophils (N), Lymphocytes (L), 
Eosinophils (E)), and Platelet count]. Clinical parameters 
were considered normal using reference ranges for Nigerians 
as defined by Miri-Dashe et al. [12] and Ayemoba [13] 
Laboratory values were classified into low (less than nor-
mal), normal, and high (greater than normal).

Data management and analysis
Extracted data was entered into a password protected 
computer. Data was analyzed using SPSS version 22. 
Categorical variables were presented in frequencies and 
percentages, normally distributed continuous variables 
were presented as means and standard deviations (SD). 
Co-morbidities and presenting symptoms were analyzed 
using multiple responses. The Chi-square test was used to 
test the association between the dependent and indepen-
dent variables. The level of significance was set at 5% 
(P < 0.05). Significant variables in the bi-variate analysis 
were included in the multi-variate analysis. Multiple logis-
tic regression analysis was used to identify the determi-
nants of treatment outcomes.
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Ethical considerations
Ethical approval was obtained from the Research and 
Ethics Committee for Planning and Statistics, Oyo State 
Ministry of Health (Ref No. AD13/479/279). Permission 
to conduct research was obtained from the hospital 
administration of IDC. Data was de-identified to ensure 
the privacy of the patients’ information and was stored in 
a password protected computer.

Results
Nine hundred and thirty-two (932) patient case files were 
reviewed, comprising 622 (66.7%) males and 310 (33.3%) 
females, with a male to female ratio of 2:1. There were no 
exclusions due to unavailable records.

Patient characteristics
The mean age (SD) of the patients was 36.97 ± 14.63 
years and mean duration of admission was 14.87 ± 11.33 
days. As shown in Table 1, 69% (643) of the patients were 
older adults (27–59 years), while the young adults (18–26 
years) were 19.5% (182), 2.8% (26) were children, and 
8.7% (81) were elderly. A total of 58.8% (548) of the 
patients were married and most, 73.0% (680), were 
employed non-health workers (NHW). A total of 51.5% 
(480) were symptomatic on admission; presenting symp-
toms included fever, headache, chest pain, and cough. 
Four per cent (37) had a co-morbid condition; diabetes, 
hypertension, and asthma were most common.

Diagnostic findings of the COVID-19 patients at 
admission
Most patients had normal clinical vital signs on admis-
sion [Temperature – (51.2%), Pulse rate – (88.4%), 
Respiratory rate – (64.3%), Systolic blood pressure – 
(76.6%), Diastolic blood pressure – (76.8%), Oxygen satu-
ration – (91.7%)]. Only 2.3% of patients had a fever and 
almost half, 45.8%, had hypothermia while about a quar-
ter (29.7, 23, and 22%) had tachypnea, high systolic and 
diastolic blood pressures respectively. Packed cell volume, 
white cell count, and platelets count were within the nor-
mal range in most of the patients; 93.3, 85.4, and 82.5% 
respectively. More than half  of the patients (63.3%) had 
lymphocytosis, and 15.2% patients had neutrophilia.

Treatment outcomes of COVID-19 patients on 
admission
The majority (95.3%) of the patients recovered and were 
discharged, while 31 (3.3%) died and 13 (1.4%) were referred 
to University Teaching Hospital, Ibadan for specialist care.

Association between demographic characteristics and 
outcomes of the COVID-19 admissions
There was no significant difference in outcome between 
older-age and poor outcomes (referral to tertiary centre 

Table 1.  Profile of the COVID-19 patients (N = 932) 

Profile of patients Frequency (n) Percentage (%)

Age (years) mean-SD 36.97 ± 14.63

< 18 26 2.8

18–26 182 19.5

27–59 643 69.0

≥ 60 81 8.7

Sex

Male 622 66.7

Female 310 33.3

Religion

Islam 286 30.7

Christianity 646 69.3

Marital status

Single 379 40.7

Married 548 58.8

Widowed 05 0.5

Occupation

Student 48 5.2

Employed (HW) 68 7.3

Employed (NHW) 680 73.0

Unemployed 72 7.7

NA 64 6.9

Duration of admission (days)

Mean (SD) 14.87 (± 11.33)

1–14 653 70.1

15–28 216 23.2

29–42 38 4.1

> 42 25 2.7

Symptomatic on admission

Yes 480 51.5

No 452 48.5

Co-morbidity* (n = 37)

Diabetes 13 1.4

Hypertension 11 1.2

Asthma 16 1.7

Others** 30 3.2

Presenting symptoms (n = 480)

Fever 216 23.1

Headache 199 21.4

Cough 169 18.1

Chest pain 164 17.5

Fatigue 58 6.2

Muscle pain 41 4.4

Anorexia 36 3.9

Anxiety 20 2.1

Loss of taste 14 1.5

Anosmia 13 1.4

Joint pain 10 1.1

Back pain 04 0.4

NA: Not available. *Multiple response. **Others (Sickle Cell Disease, 
Cancer, Chronic Obstructive Pulmonary Disease).
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or death) and there were no differences by sex, marital 
status, or religion. A total of  10% of  students or the 
unemployed (12/120) were referred to tertiary centre or 
died, and this prevalence was 7.4% (5/68) in healthcare 
workers (HCWs), but lower in non-health care workers 
at 3.4% ((23/680); χ2 11.43, P = 0.03). In logistic regres-
sion analysis, occupation was the only significant factor 
that affected disease treatment outcomes. Odds Ratio 
(OR) for referral to tertiary centre or death was 1 for 
patients in school or unemployed, 2.27 (CI 0.83–6.17) 
for non-HCW, and 3.17 (1.53–6.57), P = 0.00 for 
HCWs.

There was no significant difference in outcome by 
length of stay, 4.6% (30/653) of those staying for 2 weeks 
or less were transferred to a tertiary hospital or died, 4.2% 
(9/216) of those staying for 2–4 weeks, and 7.9% (5/63) 
of those staying for over 28 days. Six percent (29/480) 
symptomatic patients were transferred or died compared 
to 3.3% (15/452) asymptomatic patients on admission 
(χ2 – 3.84; P 0.06).

Association between diagnostic findings and treatment 
outcomes of COVID-19 patients
Table 2 shows that abnormal pulse rate, diastolic hyper-
tension, high BMI, and SpO2 < 96% were associated with 
poorer outcome. Temperature, respiratory rate, systolic 
blood pressure, polycythemia, neutrophilia, lymphope-
nia, and thrombocythemia did not show statistically sig-
nificant differences in outcome.

Discussion
This cross-sectional retrospective study assessed the deter-
minants of COVID-19 treatment outcomes among patients 
in Ibadan, Nigeria. In 2020, globally, hospitals were almost 
overwhelmed with COVID-related admissions with in-hos-
pital mortality rates as high 30% [7] and numerous studies 
identified variables associated with poor outcome. The 
experience in sub-Saharan Africa was fortunately less seri-
ous than in Europe and the Americas. In the present study 
that encompassed the three major waves of the pandemic 
the outcome for patients admitted to a hospital was favour-
able with 95% being discharged alive and highest frequency 
was amongst non-HCWs. Most of the patients admitted 
were males, the married, and those in employment. Most 
patients had normal clinical vital signs, packed cell volume, 
white cell count, and platelet count because about half  
were admitted as asymptomatic.

The demographic characteristics of patients were simi-
lar to the findings of Abayomi et al. in Lagos and Ibrahim 
et al. in Katsina [6, 11]. The age group mostly affected by 
COVID-19 in Lagos, Ekiti, and Katsina states of Nigeria 
was similar to our findings [6, 11, 14]. Also, most studies 
reported a male preponderance [10, 15–17] although a few 
studies reported a female preponderance [18, 19]. Similar 
to our findings, Akinyemi et al. reported a higher propor-
tion of married participants having COVID-19 infection 
[20]. Likewise, Usman et al. in their field epidemiological 
study in Southwest Nigeria also found that traders and 
artisans were more likely to have COVID-19 infection 

Table 2.  Association between diagnostic findings and treatment outcomes of the COVID-19 patients

Clinical findings Treatment outcomes Total N = 932 χ2 P

Discharged n = 888 Died/Referred n = 44

n % n % n %

Pulse rate 20.34 0.00**

Low 23 88.5 03 11.5 26 100

Normal 793 96.4 30 3.6 824 100

High 66 85.7 11 14.3 77 100

Diastolic blood pressure 9.92 0.01**

Normal 689 96.4 26 3.6 715 100

High 187 91.2 18 8.8 205 100

Oxygen saturation 187.36 0.00**

96–100 710 98.3 12 1.7 722 100

90–95 44 69.8 19 30.2 63 100

< 90 11 50.0 11 50.0 22 100

Body mass index 26.10 0.00**

< 18 37 100 00 0.0 37 100

18–24.99 192 98.5 03 1.5 195 100

25–29.99 88 94.6 05 5.4 93 100

> 30 49 83.1 10 16.9 59 100

*Fisher’s exact test, **P-value at 5% level of significance.
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[21]. Demographic profile similarity with other studies 
is a reflection of the general demographic characteristics 
in Nigeria. The age group mostly affected comprises the 
working population and thus more susceptible to COVID-
19 infection due to their day-to-day interaction. The prev-
alence of chronic disease was very low (37/932) compared 
to studies elsewhere. The spectrum of co-morbidities was 
similar to that reported by others, but the prevalence of 
asthma was greater than hypertension and diabetes in the 
present study [11, 18, 22].

Although, globally, temperature check had been a screen-
ing and monitoring tool, most patients studied had a low to 
normal body temperature. This is consistent with the find-
ings of Jibrin et al. [23] and it may be due to many patients 
being asymptomatic at admission or self-medicating prior 
to admission [24]. Most admissions during the first wave 
were based on being positive for SARS-CoV2 with or with-
out clinical signs and symptoms. Most patients (623/932) 
were discharged from the hospital within 14 day of admis-
sion which is comparable to previous Nigerian studies. In 
the study of the first 32 diagnosed COVID-19 patients in 
Nigeria, Bowale et al. reported also that patients required 
a median duration of 2 weeks hospital stay to recover in 
contrast to Ibrahim et al.’s findings [11, 25].

Overall outcome was favourable with a mortality rate 
of 3.3% and comparable to that in other studies in Africa. 
Similar to our findings, most of the patients in the cohorts 
of COVID-19 patients studied by Ibitoye et al., in South-
West Nigeria recovered [14]. Likewise, Kaso et al. in their 
study of hospitalized COVID-19 patients in Ethiopia 
reported that more than four-fifth of the patients had 
favourable treatment outcomes [18] However, Ibrahim 
et al. reported a higher mortality rate of 16% in north-
ern Nigeria [11]. The difference in outcomes may reflect 
different demographic characteristics of the patients and 
variation in healthcare resources [8].

Similar to this study, most studies show greater mor-
tality rate in the elderly. Most of the fatalities/transfers 
to tertiary care (34/44) occurred among the older adults 
(28–59 years) but there was a trend to poorer outcome 
for the elderly similar to the findings in most studies [14, 
15] There was a non-significant higher rate of poor out-
come for females in the present study which contrasts 
with higher mortality amongst males reported by others 
[16]. Elimian also found that older age, being symptom-
atic, and being hospitalized were factors independently 
associated with increased risk of COVID-19 mortality in 
Nigeria, while Ibitoye et al. reported a higher mortality 
or delayed clinical recovery amongst older patients, and 
those hospitalized [14, 17].

The prevalence of comorbidity in our patients was very 
low compared with other studies which have shown an 
association between comorbidity and both hospitalisation 
and mortality from COVID-19. As reported by others we 

found obesity to be associated with poor outcome. The 
loss of significance of this observation on multivariate 
analysis may have been due to collinearity between vari-
ables. Osibogun et al. and Ibitoye et al. reported a more 
significantly higher proportion of deaths or delayed clini-
cal recoveries among patients with co-morbidities [10, 14]. 
The co-morbidities associated with death were diabetes 
and sickle cell disease. Osibogun et al. also reported that 
comorbidities that predicted death were hypertension, 
diabetes, renal disease, cancer, and HIV [10].

Employment status had a significant impact on out-
come. A poor outcome was more likely in the unemployed 
patients [19]. However a higher proportion of HCW 
patients had an unfavourable outcome compared with 
the non-HCW patients. This is in contrast to the report 
of Alshamrani et al. of a lower case fatality in HCW 
patients (12.3/100,000) compared to non-HCW patients 
(28.1/100,000) [26].

We found that simple clinical observations on admission 
were indicative of outcome. The significant association 
between treatment outcomes and pulse rate, diastolic blood 
pressure, and oxygen saturation we found were similar to 
the findings of Ibrahim et al. in Katsina state, Nigeria [11]. 
However, no clinical signs retained significance on multi-
variate analysis. This is probably due to the relatively small 
number of patients and collinearity between variables.

The probability of death increasing with increase in 
white cell count is corroborated by the findings of Ibrahim 
et al. in northern Nigeria and Zhu et al. regression analysis 
results that showed a significant association between leu-
cocyte count and death [11, 22]. This is in contrast to an 
earlier study from Wuhan, China, where there were more 
leukopenia and lymphopenia cases [27]. The observation 
of leucocytosis and neutrophilia among non-recovered 
groups may indicate a secondary bacterial infection com-
plicating the COVID-19 infection thus resulting in a poor 
treatment outcome [24].

Patients’ employment status was the only significant 
positive predictor of treatment outcomes. Elimian et al. 
reported the odds of COVID-19 death was higher among 
farming occupation while Drefahl et al. reported a sig-
nificant association between occupation and COVID-19 
treatment outcomes in their cohort study in Sweden [17, 
28]. We found a lower odds of death among the public and 
private civil servants, including the HCWs which could be 
related to their literacy level and possibly having a higher 
socioeconomic status, influencing their understanding of 
the disease and good health seeking behaviour.

This was a retrospective study, information was 
obtained from patients’ case files. However, information 
bias due to recall might have occurred. Also, retrieval of 
records resulting in the missing of some variables limited 
full data collection. Despite this, the study adds to the 
body of knowledge on treatment outcomes of COVID-19 
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infection and emphasizes the importance of patients’ 
employment status in the management of the infection. 
Our results are hospital-based and cannot be generalized 
to the overall population of COVID-19 patients. Despite 
this, it provides useful information to guide clinicians in 
treatment of CIVID-19 patients.

Limitation
Although we could retrieve the case records of all the 
patients managed during the period of study, a few had 
incomplete data. In any case, these are hospital-based 
data that represented COVID-19 patients who were 
admitted at the facility and may not be an exact reflection 
of COVID-19 treatment outcomes in the state.

Implication for policy makers
This study provides useful information for policy makers at 
public and health institutions to plan interventions to 
improve recovery from future sporadic cases of COVID-19 
infection. It also helps in early detection of a resurgence from 
reports of an increase infection in the employed population 
and especially the health care workers. Patients’ occupation 
should be a key factor considered in the classification of dis-
ease severity and subsequently in its treatment.

Implication for clinical practice
Knowledge of the factors influencing COVID-19 recovery 
will guide clinicians’ case management and thus reduce 
the impact of the disease and its complications, as well as 
improve the clinical outcomes. However, risk assessment 
of the workplace, workforce, and individual can help 
reduce potential workplace susceptibility.

Conflict of interest
The authors declare that there is no conflict of interest in 
writing this manuscript.

Author contributions
Adekunle W.A. – Conceptualization, study design, data 
collection, analysis and manuscript writing.

Salawu M.M. – Study design, supervision and manu-
script writing.

Obembe T.A. – Study design, supervision and manu-
script writing.

Ismail W.O. – Analysis and manuscript writing.
Fasasi I.A. – Data collection.
Bello M.D. – Data collection.
Fawole OI – Conceptualization, study design, supervi-

sion and manuscript writing.

Authorship details
A.W.A. and F.O.I. conceptualized the study; A.W.A., 
F.O.I., S.M.M., and O.T.O. designed the study; A.W.A., 
F.I.A., and B.M.D. were involved in data retrieval, 

collection, and collation; A.W.A. and I.W.O. analyzed the 
data; A.W.A., S.M.M., O.T.O., I.W.O., and F.O.I. were 
involved in manuscript development/writing; F.O.I. 
reviewed the manuscript. All the authors have agreed to 
the final manuscript.

Acknowledgement
The authors appreciate the support of the staff  and the 
head of the Infectious Diseases Centre, Olodo Ibadan.

References

	 1.	 World Health Organization (WHO). Report of the WHO-China 
joint mission on coronavirus. Geneva: WHO; 2020, p. 40.

	 2.	 Odukoya OO, Omeje U. COVID-19 pandemic in Nigeria: a case 
study of Kano State–Challenges and lessons learned. J Clin Sci 
2020; 17(4): 91. doi: 10.4103/jcls.jcls_73_20

	 3.	 Nigeria Centre for Disease Control (NCDC), Coronavirus 
Situation report, “Coronavirus disease 2019 (COVID-19)” 2020. 
Assessed on 24-Jun-2023. 

	 4.	 AfricaCDC, S. R. C. C. “Outbreak Brief# 122: Coronavirus 
Disease 2019 (COVID-19) Pandemic.” 2022. Assessed on 
21-Jun-2023.

	 5.	 Kim G-U, Kim M-J, Ra SH, Lee J, Bae S, Jung J, et al. Clinical 
characteristics of asymptomatic and symptomatic patients with 
mild COVID-19. J Clin Microbiol Infect 2020; 26(7): 948. e1–e3. 
doi: 10.1016/j.cmi.2020.04.040

	 6.	 Abayomi A, Odukoya O, Osibogun A, Wright O, Adebayo B, 
Balogun M, et al. Presenting symptoms and predictors of poor 
outcomes among 2,184 patients with COVID-19 in Lagos State, 
Nigeria. Int J Infect Dis 2021; 102: 226–32. doi: 10.1016/j.
ijid.2020.10.024

	 7.	 Murphy SA, Khalil F, Fayaz M, Robinson L, Cummings NM. 
Mortality 30 and 90 days after hospitalisation for COVID-19: 
prognostic factors on admission to hospital. J Glob Med 2021; 
1(1): e13. doi: 10.51496/jogm.v1.13

	 8.	 Alonge O, Adeol F, Bamidele F, Omotosho T, Aboluwoye M, 
Olulana S, et al. Clinical outcome of corona virus disease-19 
patients in an Infectious Disease Center, Olodo, Ibadan, Oyo 
State, Nigeria. Clin Med Insights 2022; 3(2): 287–96. doi: 
10.52845/CMI/2022-3-2-2

	 9.	 Naseef H, Damin Abukhalil A, Orabi T, Joza M, Mashaala C, 
Elsheik M, et al. Evaluation of the health situation among 
recovered cases of COVID-19 in west bank, Palestine, and their 
onset/recovery time. J Environ Public Health 2022; 2022: 
3431014. doi: 10.1155/2022/3431014

	10. Osibogun A, Balogun M, Abayomi A, Idris J, Kuyinu Y, 
Odukoya O, et al. Outcomes of COVID-19 patients with comor-
bidities in southwest Nigeria. PLoS One 2021; 16(3): e0248281. 
doi: 10.1371/journal.pone.0248281

	11. Ibrahim OR, Suleiman BM, Abdullahi SB, Oloyede T, Sanda 
A, Gbadamosi MS, et al. Epidemiology of  COVID-19 and 
predictors of  outcome in Nigeria: a single-center study. 
Am  J  Trop Med Hyg 2020; 103(6): 2376. doi: 10.4269/
ajtmh.20-0759

	12. Miri-Dashe T, Osawe S, Tokdung M, Daniel N, Choji RP, 
Mamman I, et al. Comprehensive reference ranges for hematol-
ogy and clinical chemistry laboratory parameters derived from 
normal Nigerian adults. PLoS One 2014; 9(5): e93919. doi: 
10.1371/journal.pone.0093919

	13. Ayemoba O, Okeji N, Hussain N, Umar T, Ajemba-Life A, Kene 
T, et al. Reference intervals of common clinical biochemistry 

http://dx.doi.org/10.51496/jogm.v4.139
https://doi.org/10.4103/jcls.jcls_73_20
https://doi.org/10.1016/j.cmi.2020.04.040
https://doi.org/10.1016/j.ijid.2020.10.024
https://doi.org/10.1016/j.ijid.2020.10.024
https://doi.org/10.51496/jogm.v1.13
https://doi.org/10.52845/CMI/2022-3-2-2
https://doi.org/10.1155/2022/3431014
https://doi.org/10.1371/journal.pone.0248281
https://doi.org/10.4269/ajtmh.20-0759
https://doi.org/10.4269/ajtmh.20-0759
https://doi.org/10.1371/journal.pone.0093919


Citation: Journal of Global Medicine 2024, 4: 139 - http://dx.doi.org/10.51496/jogm.v4.139 7
(page number not for citation purpose)

Determinants of COVID-19 disease outcomes

analytes in young Nigerian adults. PLoS One 2021; 16(3): 
e0247672. doi: 10.1371/journal.pone.0247672

	14.	 Ibitoye OS, Olasunkanmi YA, Olowolafe TA, Olabode AT, 
Salawu MM, Afolabi RF. Predictors and time to recovery from 
COVID-19 among patients attended at the treatment centers in 
Ekiti State, South West, Nigeria. Pan Afr Med J 2022; 42: 18. 
doi: 10.11604/pamj.2022.42.18.33791

	15.	 Elimian K, Musah A, King C, Igumbor E, Myles P, Aderinola 
O, et al. COVID-19 mortality rate and its associated factors 
during the first and second waves in Nigeria. PLoS Glob 
Public  Health 2022; 2(6): e0000169. doi: 10.1371/journal.
pgph.0000169

	16.	 Yilgwan CS, Onu A, Ofoli J, Dakum LB, Shehu NY, Ogoina D, 
et al. Clinical profile and predictors of outcomes of hospitalized 
patients with laboratory-confirmed severe acute respiratory syn-
drome coronavirus 2 in Nigeria: a retrospective analysis of 13 
High Burden States in Nigeria. Niger Med J 2023; 64(2): 205.

	17.	 Elimian KO, Ochu CL, Ebhodaghe B, Myles P, Crawford EE, 
Igumbor E, et al. Patient characteristics associated with COVID-19 
positivity and fatality in Nigeria: retrospective cohort study. BMJ 
Open 2020; 10(12): e044079. doi: 10.1136/bmjopen-2020-044079

	18.	 Kaso AW, Hareru HE, Kaso T, Agero G. Time to recovery from 
Covid-19 and its associated factors among patients hospitalized 
to the treatment center in South Central Ethiopia. Environ 
Chall 2022; 6: 100428. doi: 10.1016/j.envc.2021.100428

	19.	 Mirahmadizadeh A, Shamooshaki MTB, Dadvar A, Moradian 
MJ, Aryaie MJE, Health. Unemployment and COVID-19-
related mortality: a historical cohort study of 50,000 COVID-19 
patients in Fars, Iran. Epidemiol Health 2022; 44: e2022032. doi: 
10.4178/epih.e2022032

	20.	 Akinyemi JO, Agunbiade MO, Salawu MM, Eniade OD, Yaya 
S, Fawole OIJSA. Perceptions of COVID-19 transmission risk 
and testing readiness in rural Southwest Nigeria. J Sci Afr 2022; 
17: e01334. doi: 10.1016/j.sciaf.2022.e01334

	21.	 Usman AB, Ayinde O, Akinyode A, Gbolahan A, Bello 
BJTPAMJ. Epidemiology of coronavirus disease 2019 (COVD-
19) outbreak cases in Oyo State South West Nigeria, March–
April 2020. Pan Afr Med J 2020; 35(Suppl 2): 88. doi: 10.11604/
pamj.supp.2020.35.2.23832

	22.	 Zhu B, Feng X, Jiang C, Mi S, Yang L, Zhao Z, et al. Correlation 
between white blood cell count at admission and mortality in 
COVID-19 patients: a retrospective study. BMC Infect Dis 2021; 
21: 1–5. doi: 10.1186/s12879-021-06277-3

	23.	 Jibrin YB, Okwong OK, Maigari IM, Dunga JA, Ballah AM, 
Umar MS, et al. Clinical and laboratory characteristics of 
COVID-19 among adult patients admitted to the isolation cen-
tre at Abubakar Tafawa Balewa Teaching Hospital Bauchi, 
Northeast Nigeria. Pan Afr Med J 2020; 37(Suppl 1): 27. doi: 
10.11604/pamj.supp.2020.37.1.26162

	24.	 Davies-Bolorunduro OF, Fowora MA, Amoo OS, Adeniji E, 
Osuolale KA, Oladele O, et al. Evaluation of respiratory tract 
bacterial co-infections in SARS-CoV-2 patients with mild or 
asymptomatic infection in Lagos, Nigeria. Bull Natl Res Centre 
2022; 46(1): 1–8. doi: 10.1186/s42269-022-00811-2

	25.	 Bowale A, Abayomi A, Idris J, Omilabu S, Abdus-Salam I, 
Adebayo B, et al. Clinical presentation, case management and out-
comes for the first 32 COVID-19 patients in Nigeria. Pan Afr Med 
J 2020; 35(Suppl 2): 24. doi: 10.11604/pamj.supp.2020.35.2.23262

	26.	 Alshamrani MM, El-Saed A, Al Zunitan M, Almulhem R, 
Almohrij S. Risk of COVID-19 morbidity and mortality among 
healthcare workers working in a Large Tertiary Care Hospital. 
Int J Infect Dis 2021; 109: 238–43. doi: 10.1016/j.ijid.2021.07.009

	27.	 Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, et al. Clinical 
features of patients infected with 2019 novel coronavirus in 
Wuhan, China. Lancet 2020; 395(10223): 497–506. doi: 10.1016/
S0140-6736(20)30183-5

	28.	 Drefahl S, Wallace M, Mussino E, Aradhya S, Kolk M, Brandén 
M, et al. A population-based cohort study of socio-demographic 
risk factors for COVID-19 deaths in Sweden. Nat Commun 
2020; 11(1): 5097. doi: 10.1038/s41467-020-18926-3

*Wulaimat A. Adekunle
Centre for Family Medicine
Jericho Specialist Hospital
Jericho, Ibadan
Tel: +2348033657760
Email: adekunlewulaimat@gmail.com

http://dx.doi.org/10.51496/jogm.v4.139
https://doi.org/10.1371/journal.pone.0247672
https://doi.org/10.11604/pamj.2022.42.18.33791
https://doi.org/10.1371/journal.pgph.0000169
https://doi.org/10.1371/journal.pgph.0000169
https://doi.org/10.1136/bmjopen-2020-044079
https://doi.org/10.1016/j.envc.2021.100428
https://doi.org/10.4178/epih.e2022032
https://doi.org/10.1016/j.sciaf.2022.e01334
https://doi.org/10.11604/pamj.supp.2020.35.2.23832
https://doi.org/10.11604/pamj.supp.2020.35.2.23832
https://doi.org/10.1186/s12879-021-06277-3
https://doi.org/10.11604/pamj.supp.2020.37.1.26162
https://doi.org/10.1186/s42269-022-00811-2
https://doi.org/10.11604/pamj.supp.2020.35.2.23262
https://doi.org/10.1016/j.ijid.2021.07.009
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1016/S0140-6736(20)30183-5
https://doi.org/10.1038/s41467-020-18926-3
mailto:adekunlewulaimat@gmail.com

