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Introduction: The COVID-19 pandemic had a significant effect on influenza 
activity globally. In this study, we analyzed trends of influenza activity in 2020 
during the COVID-19 pandemic in Ghana.

Methods: This was a cross-sectional study using active prospective influenza 
surveillance data from 29 sentinel sites. At the sentinel sites, we enrolled 
patients presenting with symptoms based on the WHO case definition for 
influenza-like illness (ILI) and severe acute respiratory illness (SARI). Oro and 
nasopharyngeal swabs were collected from patients and tested for the presence 
of influenza viruses using specific primers and probes described by the US-CDC. 
The percentage of positivity for influenza between 2017–2019 and 2021 was 
compared to 2020. Using the test for proportions in STATA 17.0 we estimated 
the difference in influenza activities between two periods.

Results and discussion: Influenza activity occurred in a single wave during the 
2020 surveillance season into 2021, September 28 2020–March 7 2021 (week 40, 
2020–week 9, 2021). Influenza activity in 2020 was significantly lower compared to 
previous years (2017– 2019, 2021). Influenza A (H3) was more commonly detected 
during the early part of the year (December 30, 2019–March 8, 2020), while influenza 
B Victoria was more commonly detected toward the end of the year (September 
28–December 28). In Ghana, adherence to the community mitigation strategies 
introduced to reduce transmission of SARS-CoV-2, which affected the transmission 
of other infectious diseases, may have also impacted the transmission of influenza. 
To the best of our knowledge, this is the first study in Ghana to describe the effect of 
the COVID-19 pandemic on influenza activity. The continuation and strict adherence 
to the non-pharmaceutical interventions at the community level can help reduce 
influenza transmission in subsequent seasons.

KEYWORDS

influenza activity, COVID-19, pandemic, surveillance, Ghana

OPEN ACCESS

EDITED BY

Alfonso J. Rodriguez-Morales,  
Fundacion Universitaria Autónoma de las 
Américas, Colombia

REVIEWED BY

Seba Contreras,  
Max Planck Society, Germany
Sasho Stoleski,  
Saints Cyril and Methodius University of 
Skopje, North Macedonia

*CORRESPONDENCE

Ivy Asantewaa Asante  
 iasante@noguchi.ug.edu.gh

RECEIVED 07 September 2023
ACCEPTED 27 December 2023
PUBLISHED 16 January 2024

CITATION

Asante IA, Nyarko SO, Awuku-Larbi Y, 
Obeng RA, Sarpong GM, Amenuvor EAA, 
Adusei-Poku M, Boatemaa L, Magnusen V, 
Wutsika J, Ago S, Kwasah L, Wordui J, 
Tackie RA, Laryea DO, Asiedu-Bekoe F, 
Asiedu W, Mingle DL, Nyarko EO, Fox A, 
Nimo-Paintsil SC, Attram N, Sanders T and 
Ampofo WK (2024) Decreased influenza 
activity during the COVID-19 pandemic in 
Ghana, 2020.
Front. Public Health 11:1290553.
doi: 10.3389/fpubh.2023.1290553

COPYRIGHT

© 2024 Asante, Nyarko, Awuku-Larbi, Obeng, 
Sarpong, Amenuvor, Adusei-Poku, Boatemaa, 
Magnusen, Wutsika, Ago, Kwasah, Wordui, 
Tackie, Laryea, Asiedu-Bekoe, Asiedu, Mingle, 
Nyarko, Fox, Nimo-Paintsil, Attram, Sanders 
and Ampofo. This is an open-access article 
distributed under the terms of the Creative 
Commons Attribution License (CC BY). The 
use, distribution or reproduction in other 
forums is permitted, provided the original 
author(s) and the copyright owner(s) are 
credited and that the original publication in 
this journal is cited, in accordance with 
accepted academic practice. No use, 
distribution or reproduction is permitted 
which does not comply with these terms.

TYPE  Original Research
PUBLISHED  16 January 2024
DOI  10.3389/fpubh.2023.1290553

https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
http://crossmark.crossref.org/dialog/?doi=10.3389/fpubh.2023.1290553﻿&domain=pdf&date_stamp=2024-01-16
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1290553/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1290553/full
https://www.frontiersin.org/articles/10.3389/fpubh.2023.1290553/full
mailto:iasante@noguchi.ug.edu.gh
https://doi.org/10.3389/fpubh.2023.1290553
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health#editorial-board
https://www.frontiersin.org/journals/public-health#editorial-board
https://doi.org/10.3389/fpubh.2023.1290553


Asante et al.� 10.3389/fpubh.2023.1290553

Frontiers in Public Health 02 frontiersin.org

FIGURE 1

Map of Ghana showing regions with influenza sentinel sites. Regions are written in bold, while sentinel sites are displayed in numbers and red dots. 
Source: NIC Ghana. Note: Only 19/29 sentinel sites are indicated. Those located on Ghana Armed Forces military sites, with the exception of 37 Military 
Hospital, are not depicted for security reasons. The map was created using QGIS version 3.26.1-Buenos Aires with the Ghana boundary coordinates 
obtained from Ghana Statistical Service (GSS).

Introduction

The first cases of the novel coronavirus, Severe Acute Respiratory 
Syndrome Coronavirus-2 (SARS-CoV-2), were reported in Ghana on 
March 12, 2020 (1). Since then, cases increased steadily and as of May 
21, 2023, the country had recorded 171, 740 cases and 1,462 deaths 
from SARS-CoV-2 (2). Since the first recorded cases, the country 
instituted several non-pharmaceutical measures to curb the spread of 
the infection. These included encouraging the population to wear face 
masks, wash hands frequently using soap under running water, 
maintain a distance of approximately 2 meters among people, ban 
social gatherings, and close up cinemas and places of leisure where 
people congregated for a long time. These interventions significantly 
contributed to slowing down the spread of infection throughout 
the country.

Surveillance for influenza viruses among the general population 
in Ghana was established in 2007 (3), when outbreaks of highly 
pathogenic avian influenza viruses led to the death and culling of 
>100,000 poultry (4). This surveillance system has contributed 
significantly to providing data on circulating influenza virus strains 
in the country. Data from Ghana are shared with the World Health 
Organization (WHO) Global Influenza Surveillance and Response 
System (GISRS) network. Samples are also shared with a WHO 
Collaborating Centre on influenza viruses for investigations 

contributing to the annual WHO influenza vaccine formulations. 
Ghana has subsequently been designated a National Influenza 
Centre by the WHO with support from the Ministry of 
Health (MoH).

It has been suggested that measures established to curb the spread 
of SARS-CoV-2 may have contributed to a general reduction in the 
spread of infectious diseases throughout the country. However, this 
has not been demonstrated yet for any infectious disease in Ghana. In 
this study, we  analyzed trends of influenza activity during the 
COVID-19 pandemic in Ghana.

Methodology

We conducted active prospective influenza surveillance from 29 
sentinel sites established by the Ghana Health Service (GHS) of the 
MoH and the Ghana Armed Forces throughout the country (see 
Figure 1). These sentinel sites correspond to regional hospitals, clinics, 
and Medical Reception Stations of the Ghana Armed Forces. 
We enrolled patients presenting with symptoms based on the WHO 
case definition for influenza-like illness (ILI) and severe acute 
respiratory illness (SARI), which include history or measured fever of 
≥38°C and cough with onset within the last 10 days (ILI), and 
requiring hospitalization for SARI cases (5). In addition, we collected 
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data from enrolled patients, including demographic characteristics, 
clinical presentation, and underlying clinical conditions. Respiratory 
samples (nasopharyngeal and oropharyngeal swabs for laboratory 
testing of influenza) from patients were collected into viral transport 
medium (VTM) and transported to the National Influenza Centre 
(NIC) located at the Noguchi Memorial Institute for Medical Research 
(NMIMR) at 4–8°C for testing. Samples were processed for the 
presence of influenza viruses using specific primers, probes, and 
assays designed by the US Centers for Disease Control and Prevention 
(CDC). The NIC utilizes multiplex influenza and SARS-CoV-2 
primer/probe set from the CDC in recent times.

We compared influenza activity in 2020 to previous seasons 
(2017–2019, 2021). The number of samples tested and the 
percentage of respiratory samples received at the NIC that tested 
positive for influenza for each year were mapped out by 
epidemiological weeks to assess influenza activity. The positivity 
percent for influenza for 2017–2019 and 2021 was compared to 
2020 using the z-test for proportions in STATA 17.0, to estimate the 
difference in influenza activities between periods and the logit 
method used to compute the limit of confidence intervals. We also 
defined a wave as a consecutive increase in influenza activity over 
two or more consecutive weeks with a corresponding consecutive 
decrease for two or more weeks.

Ethics statement

This epidemiologic activity was approved by the Noguchi 
Memorial Institute for Medical Research Institutional Review Board, 
the Naval Medical Research Command Institutional Review Board, 

and the Office of Research Administration as public health 
surveillance. The Ghana Health Service also concurred that this 
protocol is exempt from ethical considerations because it falls under 
public health surveillance. The sentinel sites for routine national 
influenza virus surveillance in Ghana were set up in collaboration 
with the Ghana Health Service, as well as the Ghana Armed Forces, as 
part of the Integrated Disease Surveillance and Response (IDSR) 
system of the Ghana Health Service, which is the health delivery 
division within the Ministry of Health. Due to this, oral consent was 
sought from participants before sample collection. All procedures 
were performed according to relevant guidelines and regulations. No 
administrative permissions were required to access this data. Data is 
kept on a password-protected computer and backed up daily. Data was 
anonymized before use. Only laboratory identities were used during 
data analysis.

Results

In 2020, the NIC processed a total of 2,550 samples from 29 
sentinel sites. Of these samples, we processed samples from more 
males (54%) than females. The demographic details of samples 
analyzed in 2020 are shown in Table 1. Influenza affected the younger 
population (0–14 years) more frequently than any other age group in 
Ghana. Influenza B Victoria lineage viruses were the dominant strains 
circulating for the year, together with influenza A (H3).

Influenza activity in 2020 was significantly lower compared to 
previous years (2017–2019). The comparison of influenza percent 
positivity showed 3.0% (77/2550, 95% confidence interval 
[CI] = 2.4–3.8%) of samples testing positive in 2020 vs. 10.38% 

TABLE 1  Demographic characteristics of influenza cases received and processed at the Ghana NIC, 2020.

N  =  2,550

Variables
No. of samples 

processed
Influenza 
positives

Influenza A subtypes
Influenza B 

lineage

Influenza 
A[H1N1] pdm09

Influenza AH3
Influenza B 

Victoria

n (%) n (%) n (%) n (%)

Age group, (Mean ± SD) (26.80 ± 0.38)

0–4 years 315 15(4.76) 2 (13.33) 6 (40.00) 7 (46.67)

5–14 years 199 13 (6.53) – 10 (76.92) 3 (23.08)

15–24 years 553 16 (2.89) 1 (6.25) 4 (25.00) 11 (68.75)

25–44 years 839 19 (2.26) 2 (10.53) 5 (26.32) 12 (63.16)

45–64 years 258 2 (0.78) – 2 (100.00) –

>64 years 81 3 (3.70) 1 (33.33) 2 (66.67) –

Missing values* 305 9 (2.96) – 5 (55.56) 4 (44.44)

Sex

Male 1,382 42 (3) 4 (10) 17 (40) 21 (50)

Female 1,141 35 (3) 2 (5.72) 17 (48.57) 16 (45.71)

Missing values 27 – – – –

Total 2,550 77 (3.02) 6 (7.79) 34 (44.16) 37 (48.05)

*The missing values in the table are due to the incomplete data for selected COVID-19 samples tested for the presence of influenza viruses.
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(438/4022, 95% CI = 9.9–11.9%) in 2021 [value of p<0.001], 22.4% 
(1,181/5265, 95% CI = 21.3–23.6%) in 2019 [value of p<0.001], 14.7% 
(741/5072, 95% CI = 13.7–15.7%) in 2018 [value of p<0.001], and 9.2% 
(469/5075, 95% CI = 8.4–10.1%) in 2017 [value of p<0.001].

Influenza activity occurred in a single wave in the 2020 
surveillance season continuing into 2021, September 282,020 to 
March07 2021 (week 40, 2020 to week 9) (see Figure 2). In 2020, 
influenza positivity percentage peaked in weeks 48 (November 
23–29) and 52 (December 21–27) at 20 and 21%, respectively, 
during the wave (see Figure 2). During this period, influenza B 
Victoria was detected in 54% of the samples that tested positive for 
influenza (see Figure 3B). The average influenza positivity during 
the wave showed 10.3% (65/630, 95% CI = 8.1–13.0%) in 2020 vs. 
11.3% (103/911, 95% CI = 9.3–13.5%) in 2021 [p = 0.536], 48.3% 
(817/1692, 95% CI = 45.9–50.7%) in 2019 [value of p<0.001], 19.3% 
(223/1156, 95% CI = 17.0–21.6%) in 2018 [value of p<0.001], and 
16% (225/1411, 95% CI = 14.0–17.9%) in 2017 [value of p<0.001].

In the early period of 2020; from December 30, 2019 to March 
8, 2020 (epidemiological weeks 1–10), influenza was detected in 
weeks 1–2 (December 30, 2019–January 12, 2020), 6 (February 
3–9, 2020) and 9–10 (February 24–March 8, 2020) (Figure  2). 
During this period, the highest influenza positivity percentage was 
recorded from late February to early March (week 9) at 9%. During 
the same period, influenza A (H3) was more commonly detected 
among the samples that tested positive for influenza (66.7% 
positive for A (H3) vs. 16.7% positive for A[H1N1]pdm09 and 
influenza B Victoria, value of p = 0.011) (see Figure  3B). The 
average influenza positivity during this period in 2020 was lower 
compared to previous years (2017–2019). The influenza positivity 
during this period (from week 1–10) showed 1.7% [12/708](95% 
CI = 0.7–2.6%) in 2020 vs. 3.7% [30/817] (95% CI = 2.4–5.0%) in 
2019 [value of p = 0.019], 19.7% [228/1159](95% CI = 17.4–22.0%) 
in 2018 [value of p<0.001], and 3.6% [30/826] (95% CI = 2.4–4.9%) 
in 2017 [value of p = 0.021].

In 2020, sentinel sites submitted samples to the NIC from 
weeks 1–13 (December 30, 2019–March 29, 2020) and 40–52 
(September 28 2020–December 28 2020) (Figure 3A). The median 
weekly number of samples tested for influenza decreased from 
64 in weeks 1–13 to 37 in weeks 40–52, representing a percentage 
decrease of 42.1%. In addition, no influenza activity was reported 
from week 11–week 39. Between weeks 14–24, no samples were 
received by the NIC from the sentinel sites. The NIC, however, 
analysed 1,083 samples for COVID-19 diagnosis received by 
NMIMR from weeks 25–39 (a weekly average of 72 samples) for 
the presence of influenza viruses. All these 1,083 samples tested 
negative for influenza (see Figure 3A).

Discussion

In response to the rising cases of SARS-CoV-2 in Ghana, the 
government of Ghana, in collaboration with the Ministry of Health 
and Ghana Health Service, introduced several non-pharmaceutical 
interventions to curb the spread of this virus. These interventions 
contributed to a reduction in the transmission of influenza in 
Ghana. Therefore, this paper sought to describe influenza activity 
(defined as influenza positivity rate among analyzed samples) 
during 2020.

The NIC is responsible for the virological surveillance of influenza 
activity in Ghana. Analysis of our 2020 data shows that influenza 
activity declined compared to previous years (2017–2019). Our 
findings correlate with the global influenza circulation attributable to 
the similar COVID-19 control measures were introduced across the 
globe, thus also affecting influenza transmission (6, 7). A Japanese 
study reported that the adherence to NPIs such as strict adherence to 
proper hand hygiene practices as well as international travel 
restrictions was associated with decreased influenza activity (8). A 
modeling study in Ghana showed that introduction and adherence of 

FIGURE 2

Percentage testing positive for influenza by week and year – Ghana influenza surveillance, 2017–2021.
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NPIs (such as use of face masks, hand washing, closure of international 
and land borders) as well as reduced mobility negatively impacted 
COVID-19 transmission in the early phase of the pandemic. However, 
the effect varied over time as the pandemic progressed (9).

While both influenza and SARS-CoV-2 spread primarily by 
aerosol transmission, data shows SARS-CoV-2 is generally more 
transmissible (R0 ranging from 1.8–3.21), (10, 11) than seasonal 
influenza (R0 ranging from 1.19–1.37) (12). Thus, potentially 
resulting in COVID-19 control measures having a greater impact 
on influenza than COVID-19. In addition, most clinical diagnoses 
with respiratory symptoms were preferentially tested for SARS-
CoV-2 neglecting influenza, thus, contributing to the decline in the 
detection rates of influenza. Although there is an already 
established effective influenza surveillance system by the 
NIC-Ghana, this was interrupted during weeks 14–39 of the 
influenza season due to the relocation of resources and personnel 
for the detection of COVID-19. As a result, this negatively affected 
the monitoring of influenza activity.

In Ghana, influenza circulates all year-round with expected 
multiple peaks during the major (epi-weeks 14–26) and minor 
(epi-weeks 32–43) raining seasons (13). Our observation for 2020 
was close to the expected characteristic seasonality in Ghana 
during the minor raining season. Despite the low influenza activity 
in 2020, there was an observed increase in influenza activity 
between weeks 40–52 when the sentinel sites started resending 
samples to the NIC for influenza testing. The increase may have 
been associated with the ease of restrictions on international 
travels in Ghana [announced on 1st September, 2020, during 
epi-week 36] and the reopening of junior and senior high schools 
[returned on 5th October, 2020, during epi-week 41] (14, 15). It has 
been reported that children and young adults are significant drivers 
for influenza transmission (16). Around the same period, the 
re-emergence of influenza activity was recorded in some parts of 
Asia (17), suggesting the likely resurgence of global influenza 
activity. In addition, studies have shown that international travelers 
contribute immensely to the transmission of the seasonal influenza 

FIGURE 3

Samples received at the NIC, Ghana and the positives obtained. (A) The cyan bars represent samples screened for influenza from the daily COVID-19 
samples received for testing, while the brown bars represent samples received at the NIC for routine influenza testing. (B) Shows the number and 
subtypes of influenza positives for the various epi-weeks.
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virus globally (18). Influenza A (H3) and B Victoria dominated in 
the 2020 surveillance season. The influenza season in Ghana is 
driven by varying strains of seasonal influenza viruses (13). The 
transition between influenza strains and other respiratory 
pathogens remains unpredictable (16). Other countries like the US, 
attributed the rebound of influenza and other respiratory 
pathogens during the COVID-19 pandemic in 2020 to reopening 
of schools and offices (16). The resurgence of influenza activity may 
also be associated with reduced immunity.

The findings from the study showed a limitation in the 
likelihood of missing influenza cases between epi-weeks 13–24 due 
to samples not received from the sentinel sites. In addition, 
although samples received for SARS-CoV-2 testing were also tested 
for influenza, these samples were from individuals with clinical 
manifestations similar to COVID-19, thus less likely to detect 
influenza. Also, the low influenza detection should be interpreted 
with caution due to self-protecting behaviors of individuals in 
accessing healthcare during the pandemic. It is entirely possible 
that individuals with mild influenza illnesses preferred staying 
home instead of accessing healthcare, and therefore not detected 
by the influenza surveillance system.

This is the first study in Ghana to describe the effect of the 
COVID-19 pandemic on influenza activity. The continuation and 
strict adherence to the non-pharmaceutical interventions at the 
community level can help reduce influenza transmission in 
subsequent seasons.
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