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Abstract
Introduction The COVID-19 burden, coupled with unprecedented control measures including physical distancing, 
travel bans, and lockdowns in cities, has undoubtedly far-reaching consequences on healthcare services and has 
affected human immunodeficiency virus (HIV) and tuberculosis (TB) health services in both low- and high-income 
countries. This study, therefore, explored the perspective of HIV and TB health service providers to better understand 
how the pandemic impacted health service delivery in Ghana.

Method This qualitative explorative study was conducted among HIV and TB healthcare providers (n = 30) in six 
districts of Ghana from March to May 2021 using in-depth interviews. Face-to-face interviews were conducted to 
explore the challenges faced with HIV and TB diagnosis, treatment, and strategies implemented to mitigate the 
impact. Participants were also asked to recommend remedial actions. Data were analysed thematically.

Results The study demonstrated that while patients’ access to health facilities and service provision was hindered 
due to factors such as lockdowns and mandatory wearing of masks, the fear of COVID-19 infection and stigma, 
repurposing resources for COVID-19 response, and shortage of personal protective equipment and HIV drugs 
affected TB and HIV health services. However, specific guidelines and measures, including home visits, awareness 
campaigns, bidirectional COVID-19 and TB testing, and running a staff shift system were implemented to maintain the 
continuation of routine TB and HIV services during the pandemic. Participants recommended the need to strengthen 
TB and HIV, as well as COVID-19 diagnostic services by ensuring the availability of logistics and supplies.

Conclusion This study identified a myriad of factors, ranging from governmental to individual-level factors due 
to the COVID-19 pandemic, that impeded TB and HIV healthcare services in Ghana. This highlights the need to 
prioritize routine TB and HIV service delivery, continuous health education, and an uninterrupted supply of drugs and 
commodities to ensure that TB and HIV services are more resilient against the effects of the ongoing COVID-19 and 
any future pandemic.
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Background
The COVID-19 disease burden, coupled with unprec-
edented measures such as social distancing, restriction 
of human mobility, travel bans, and lockdowns imple-
mented to curtail the spread of the virus, has in no doubt 
far-reaching aftereffects on other diseases, poverty, food 
security, and economic growth of both high-income 
countries (HICs) and low-income countries (LICs) [1]. In 
LICs, a particular worry is the potential impact on two 
major health priorities, specifically, human immunode-
ficiency virus (HIV) and tuberculosis (TB), as a conse-
quence of possible disruption to health services. Many 
LICs and middle-income countries (MICs) have high 
burdens of these diseases, and society relies largely on 
programmes for their control and prevention [2, 3].

Considerable progress has been made in the fight 
against HIV and TB in recent years. For instance, the 
number of people treated for TB has increased glob-
ally, with more than 14 million people receiving TB care 
in 2018 and 2019. The number of people provided with 
TB preventive treatment has quadrupled since 2015, 
from 1  million in 2015 to more than 4  million in 2019 
[4]. The estimated 1.7 million people who acquired HIV 
worldwide in 2019 represent a 23% decline in new HIV 
infections since 2010, the lowest annual number of new 
infections since 1989. About 12.1  million AID-related 
deaths have been averted since 2010 due to increased 
access to antiretroviral therapy [5].

Ambitious targets have been set for attaining very low 
levels of the disease burden by 2030, which forms part 
of the Sustainable Development Goals (SDGs) [6]. Inter-
ruptions to control programmes could, however, lead to 
major setbacks, aggravating the direct impact of COVID-
19. A recent study, for instance, has suggested that inci-
dent cases of TB and deaths may rise by approximately 
6.3  million and 1.4  million, respectively, in the next 5 
years as a result of COVID-19-related measures that pre-
vent national TB programmes from functioning effec-
tively [5]. Available evidence from many high TB burden 
countries, such as Indonesia, India, Sierra Leone, and 
South Africa, shows that there were significant declines 
in the monthly TB cases reported in 2020 due to the 
COVID-19 pandemic [7]. Furthermore, there are reports 
from many countries that access to routine HIV test-
ing has declined due to COVID-19-associated response 
measures, which may have negative consequences on the 
implementation of the United Nations Programme of 
AIDS (UNAIDS) target of having 90% of all people liv-
ing with HIV know their status [8]. A survey among 64 
low- and middle-income countries reported that over 
40% of stakeholders asserted that it was either impossible 

or very difficult for TB and HIV patients to access health-
care facilities due to COVID-19, stating a fear of becom-
ing infected with SARS-CoV-2, transport interruptions, 
and movement restrictions as the main reasons [9].

Despite the impact the pandemic has had on health-
care service delivery across the globe, empirical evidence 
from healthcare service providers on the impact of the 
pandemic on TB and HIV health services is scarce, par-
ticularly in Ghana. With this survey, we sought to cap-
ture the experiences of healthcare providers who work 
in HIV- and TB-related services in six selected districts 
of Ghana to describe the impact of the COVID-19 pan-
demic on routine HIV and TB healthcare services in the 
country. We also sought to determine which measures 
were put in place to mitigate the effects of the pandemic 
on the control programmes for the two diseases. The 
study may help provide insight into how lifesaving TB 
and HIV programmes and health service continuity have 
been impacted by COVID-19 in Ghana. This information 
may assist policymakers in adopting adaptive measures 
to counter the effect of the pandemic on these two dis-
ease control programmes to ensure continuous delivery 
of lifesaving health services for people suspected and or 
diagnosed with TB and HIV in Ghana and beyond. Find-
ings from the study may also assist health managers in 
strategizing and preparing adequately for any future 
health threat to minimize their effect on disease control 
programmes.

Methods
Study design
This study was a qualitative exploratory study conducted 
among health providers working in HIV and TB-related 
services in six districts of Ghana to explore their experi-
ences with health services delivery during the COVID-
19 pandemic. The development and reporting of this 
study conformed with the standard guidelines of the 
Consolidated Criteria for Reporting Qualitative Stud-
ies (COREQ) [10]. This guideline provides a checklist for 
explicit and comprehensive reporting of qualitative stud-
ies which helps researchers to report important aspects 
of their research methods, context, analysis and interpre-
tations, and findings [10].

Study setting
This study was conducted in six districts selected from 
three regions of Ghana. Located in the west of the Afri-
can continent, just north of the equator, Ghana is divided 
into sixteen administrative regions and 261 metropolitan, 
municipal, and district assemblies with approximately 
32  million inhabitants. The diagnosis and treatment of 
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TB and HIV/AIDS in Ghana are the responsibility of the 
National Tuberculosis Control Programme (NTP) and 
National AIDS Control Programme (NACP), respec-
tively. Currently, TB control is integrated into the Ghana 
Health Service (GHS) structure at all levels of health care, 
where TB diagnostic and treatment services are provided 
free of charge. Each region, district, or health facility has 
a team of health workers responsible for implement-
ing TB control activities at that level. There is also a TB 
focal person at each of the levels who supervises the daily 
activities of the TB control programme. HIV testing and 
counselling are institutionalized in public health facili-
ties in Ghana, and the approaches used currently include 
provider-initiated testing and counselling, client-initiated 
testing and counselling, routine antenatal testing, com-
munity-based testing and counselling, assisted partner 
notification and other index case-based testing [11, 12], 
which are all provided free of charge. HIV testing is per-
formed according to national and international guide-
lines. HIV test results are recorded, and those diagnosed 
as HIV-positive are referred for immediate ART services 
[12].

Study population and sampling
The study population included healthcare providers who 
work in HIV- and TB-related services at the district and 
hospital levels of the selected districts. These health pro-
viders included nurses in charge of TB directly observed 
treatment short-course (DOTS) centres and HIV clinics 
(also referred to as institutional TB and HIV coordina-
tors, respectively), laboratory officers, and pharmacists 
of district hospitals of the participating districts. Oth-
ers included TB and HIV control programme focal per-
sons of the selected districts. These health officials were 
purposively sampled for the survey because they form 
the core team of TB and HIV control at the district and 
hospital levels, who could provide in-depth information 
regarding their experiences and perspectives on the effect 
of the COVID-19 pandemic on TB and HIV health ser-
vices in their respective districts and health facilities.

A multistage sampling method was used to select 
participants. First, the 16 regions of the country were 
stratified into three groups according to the intensity 
of COVID-19 transmission using data from the Ghana 
Health Services as of December 31, 2020. Regions with 
cumulative confirmed COVID-19 cases exceeding 5,000 
were classified as high transmission; those havingbetween 
2,000 and 5,000 recorded cases were considered interme-
diate regions, while those with less than 2,000 recorded 
cases were grouped as low transmission regions. A sim-
ple random sampling method was then used to select 
one region from each stratum. In each selected region, 
one district with the highest recorded COVID-19 cases 
and another with the lowest case count were purposely 

selected to participate in the study to give a broader pic-
ture of the impact of the pandemic from districts with 
varying degrees of COVID-19 transmission. Overall, six 
districts (Sunyani Municipal and Banda District-Bono 
region; Bolgatanga Municipal and Bongo district - Upper 
East region; Ho and Hohoe Municipal-Volta region) were 
included in the survey (Fig. 1). In each district, HIV and 
TB frontline health providers and managers who were 
likely to experience the phenomenon under study were 
purposefully sampled and interviewed.

Three of the six participating districts had the same 
person serving as the focal person for TB and HIV con-
trol, and one district did not have an institutional TB 
coordinator. One laboratory officer and one institutional 
HIV coordinator from different districts refused to par-
ticipate in the study when approached by the research 
team, with the excuse that they were too busy to make 
time for the interviews. This resulted in 30 health officials 
participating in the study.

Data collection
Six health workers with at least a first degree and who 
had considerable experience in the conduct of qualita-
tive interviews were recruited to collect data. Data col-
lectors were trained for two days to acquaint them with 
the research instrument. In-depth interviews were used 
to capture data. Four in-depth interview guides (IDIs) 
were used to capture data, one for HIV coordinators, one 
for TB coordinators, and one each for laboratory officers 
and pharmacists. Each guide had four sections: A-D. Sec-
tion A captured the background information of the par-
ticipants. Section B explored the effects of the COVID-19 
pandemic on HIV and TB health services. Section C 
focused on mitigating strategies implemented, while Sec-
tion D asked participants to provide recommendations to 
mitigate the effect of the pandemic. The interview guides 
used has been attached as a supplementary material. 
Interviewers booked appointments with selected health 
providers at a convenient time and place where a third 
party could not listen to the discussions. All interviews 
were conducted face-to-face in the English Language and 
were audio-recorded using voice recorders on the smart-
phones of interviewers and shared with the study’s field 
coordinator immediately at the end of each interview. 
Handwritten notes were taken for each interview to serve 
as backups for the recordings. Each interview lasted for 
approximately 45  min. Saturation was reached after the 
19th health worker was interviewed. Saturation in quali-
tative research is commonly taken to indicate that, based 
on the data collected hitherto, further data collection is 
unnecessary [13]. Some researchers have claimed that 
saturation guarantees rigor in qualitative research and 
failure to reach saturation impacts negatively on the qual-
ity of the research [14, 15].
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Pilot interviews
Before the main data collection, pilot in-depth interviews 
were conducted in the districts adjacent to the participat-
ing districts to assess the proficiency of the interviewers 
and to correct errors in the interview guide. One district 
health staff member and one hospital staff member were 
interviewed for the pilot study. Feedback was shared, 
and some of the questions were reframed to make them 
clearer.

Data analysis
In-depth interview audio files were converted to Micro-
soft Word transcriptions, edited, proofread, and assem-
bled into a single file for analysis. Transcriptions were 
checked against written notes and edited while listening 
to audio recordings to reduce errors. Data were manu-
ally analysed using thematic network analysis. The cod-
ing and theme generation were performed by EO. To 

ensure inter-coding reliability, HA performed indepen-
dent confirmatory coding of the data. First, a codebook 
was made. From the participants’ responses, the initial 
codes were determined along with the corresponding fre-
quencies. Basic themes representing similar issues were 
pulled together to produce organizing themes. The global 
themes comprised several organizing themes to pres-
ent an argument on a specific issue (Additional file 1). 
ATLAS-ti version 7.5.7 was used for data coding.

Ethical issues
The study was approved by the Yonsei University 
Health Systems’ Severance Hospital Institutional 
Review Board (ID: 4–2021-1355) and the Ghana Health 
Service Ethics Review Committee (ID: GHS-ERC: 
012/12/21) before data collection. Written informed 
consent was obtained from participants before they 
were enrolled in the study.

Fig. 1 Map of Ghana showing participating districts. Location of the selected districts (Banda, Bolgatanga, Bongo, Ho, Hohoe, and Sunyani). The light 
black lines in the yellow area represent the administrative boundaries of Ghana separating different districts. The figure was created with ArcGIS software 
version 10.8, an open-source Geographic Information System (GIS)
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Results
Background characteristics of participants
Table 1 presents results on the sociodemographic charac-
teristics of the participants. Of the 30 in-depth interviews 
conducted, 5 each were from Banda, Bolgatanga, Bongo, 
Ho, Hohoe, and Sunyani Districts. The majority (43.3%) 
of the participants were in their 30s with a mean (stan-
dard deviation) age of 41 ± 8.3. Males constituted 73.3%, 
and approximately 90% had more than 6 years of working 
experience (Table 1).

Thematic results
Using thematic network analysis, the findings from this 
study were categorized into four intertwined global 
themes. These are general reductions in clinic atten-
dance, the impact of COVID-19 on HIV and TB health 
services, mitigating strategies implemented, and recom-
mendations by health providers to reduce the impact of 
COVID-19 (additional file).

General reductions in clinic attendance
Reductions in clinic attendance were reported by most 
healthcare workers interviewed with participants relat-
ing it to a combination of fear among the general pub-
lic of being infected with COVID-19 if they attended 
the facility and COVID-19 prevention measures such as 
the mandatory wearing of nose masks in public places 
and restrictions of movement of the people, leading to 
reduced capacity of health facilities and thus access to 
care. In some instances, health workers stayed at home 
without going to work, or in other instances refused to 
attend to patients who visited the facility with symptoms 
related to COVID-19. Some participants also cited the 
inability to afford a mask by some people as the reason 
for not accessing the clinics.

Some patients were not coming [to the clinic] 
because it was mandatory to wear a mask when they 
visited the clinic, and since they could not buy the 
mask, they refused to come.
(Institutional HIV Coordinator, Female)

Everybody was afraid to come to the hospital proba-
bly because many people think COVID was planted 
in the hospital, so nobody wanted to come.
(Institutional TB Coordinator, Male)

…, I even knew a friend of mine [health worker] who 
wanted to leave work simply because he was afraid 
that he might contract the disease… others took their 
annual leave just to go and relax and come back 
after the pandemic is over.
(District TB and HIV coordinator, Male).

Impact of COVID-19 on HIV and TB health services
Throughout the pandemic, there have been numerous 
instances of stigmatizing medical personnel, COVID-
19 patients, and survivors. The WHO also revealed that 
“some healthcare workers may regrettably experience 
avoidance by their family or community due to stigma 
or fear”. This could significantly worsen an already chal-
lenging situation. In this study, the challenge of stigma-
tization was cited by some of the participants as a reason 
for patients not attending health facilities to access health 
care. In some instances, healthcare workers run away 
from patients who attended the clinic presenting with 
coughs. In other instances, healthcare workers them-
selves stigmatized their colleagues involved in COVID-19 
management.

Any time somebody comes to the hospital with 
symptoms of let’s say cough, headache, and other 
things [symptoms] then eermm staff or service will 

Table 1 Sociodemographic characteristics of in-depth interview 
participants
Variable Frequency

(n = 30)
%

Age group (years)
 >30 2 6.7
 30–39 13 43.3
 40–49 11 36.7
 50+ 4 13.3
Sex
 Male 22 73.3
 Female 8 26.7
Highest educational level attained
 Certificate 2 6.7
 Diploma 8 26.7
 Undergraduate degree 16 53.3
 Postgraduate degree 4 13.3
Role in service delivery
 District TB Coordinator 6 20.0
 Institutional TB Coordinator 4 13.3
 District HIV Coordinator 6 20.0
 Institutional HIV Coordinator 5 16.7
 Pharmacist 5 16.7
 Laboratory Officer 4 13.3
Professional work experience (years)
 1–5 3 10.0
 6–10 8 26.7
 11–15 9 30.0
 16–20 4 13.3
 < 20 6 20.0
Work experience at the current facility (years)
 > 5 7 23.3
 5–9 13 43.3
 10–14 8 26.7
 15+ 2 6.7
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be running away from the patients. Therefore, most 
patients with such symptoms do not want to come to 
the hospital.
(Institutional TB coordinator, Female)

Even sometimes as a health professional when you 
get to a community to do any investigation [of a 
COVID-19 case] and you return, the staff themselves 
will also be running away from you because they 
think you might have also brought COVID or you’re 
bringing COVID to them.
(Institutional TB coordinator, Male)

The resemblance of symptoms (both cough and fever) 
between COVID-19 and TB scares patients presenting 
with cough and fever to the clinic. Patients with these 
symptoms were reportedly afraid of being tested for 
COVID-19 if they visited the health facilities to access 
healthcare because of the similarities of the symptoms.

…you know one of the symptoms of COVID is cough-
ing and one of the symptoms of TB is also cough-
ing and those times when you are coughing you are 
afraid to go to the health facility because you will be 
diagnosed [of ] COVID….
(Pharmacist, Male)

It [COVID-19 pandemic] has affected us a lot 
because the symptoms of COVID-19 are just the 
same as those of TB. We do check people at the OPD 
by asking them a few questions like, are you cough-
ing? However, because of COVID-19, even if the per-
son is coughing, he or she will say no because he or 
she is afraid of being quarantined or will be kept for 
a long time at the isolation unit.
(District TB and HIV coordinator, Male)

Furthermore, some TB healthcare workers stated that the 
test sample [sputum] used for TB diagnosis was also used 
to test for COVID-19; hence, people with presumptive 
TB hid themselves from seeking health care because they 
were afraid of being diagnosed with COVID-19.

…because the same sample [for TB test] is being 
taken for COVID and the symptoms [of TB and 
COVID-19] are almost similar, it was not easy get-
ting sample [from presumptive TB clients].
(Laboratory Officer, Male)

Apprehension among the TB healthcare workers them-
selves, coupled with shortages in personal protective 
equipment (PPEs), made them unwilling to attend to any 
patient presenting with cough, resulting from the similar-
ity of symptoms.

When it happened [first case of COVID-19 in the 
facility], all staff knew we were all at risk because 
there were not enough PPEs…so getting close to a 
patient with cough was a problem since they [pre-
sumptive TB cases] have the same symptoms of 
COVID-19.
(Institutional HIV coordinator, Female)

Some of the cartridges to run the [TB] test run out 
because everyone was concentrating on COVID and 
some of the sputum containers that were to be used 
for TB were diverted to collect samples for COVID… 
so it got to a point in time we had sputum alright, 
but we did not have cartridges to do the tests, but 
things are better now.
(District TB and HIV coordinator, Male)

…the second stage of the [HIV] test is you have to 
open the person’s [client’s] mouth and take the swab 
and another alternative is to take the whole blood, 
but most of the people [health workers] don’t know 
how to use the whole blood, so they were afraid to 
use the oral test.
(Institutional HIV coordinator, Male)

…there is a lot of pressure on the health facility. It 
came to a time when even PPE was not forthcoming 
because there was a lot of pressure…, it even got to 
a time we did not have gloves and other things. If it 
happens like that you cannot attend to cases, but we 
were doing our best.
(Laboratory Officer, Male)

Healthcare workers interviewed, cited that there was 
diverted attention from pre-COVID-19 activities. 
The healthcare workforce redirected their attention 
and resources to stem the spread of COVID-19 as an 
imported factor that impacted TB and HIV services. 
Some of them had these to say:

…like COVID came and everything came to a stand-
still for both HIV and TB. In addition, our focus was 
more of…there was a new priority and attention so 
these two [TB and HIV] were neglected.
(Laboratory Officer, Male)

The lab also at a point in time focused much on the 
COVID cases more than other cases such as TB and 
it even got to a time, they [Lab officers] have to use 
the same machine to test for both COVID and TB, so 
it truly affects our results.
(Institutional TB coordinator, Female)
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There were mixed views regarding the disruption of 
HIV treatment services. Participants in some districts 
reported a disruption in HIV treatment, which was 
linked to the unwillingness of patients to visit clinics for 
their medications due to fear of COVID-19 contagion 
and shortages in some of the HIV first-line drugs.

…even HIV clients refused to come to the ART unit 
for their medications simply because they are afraid 
that they might contract the disease [COVID-19].
(District TB and HIV coordinator, Male)

The biggest challenge is that people’s attention was 
on COVID-19, so some of the drugs for HIV patients 
were out of stock, so we had to wait for some time for 
our drugs to come.
(District TB and HIV coordinator, Male)

I remember those [COVID-19] days, Nevirapine sus-
pension and zidovudine suspension, as we normally 
give to new-born babies, we run out of stock entirely 
and when we probed further to national, it was like 
errhm, orders have been placed but because of the 
COVID….
(Pharmacist, Male)

The phenomenon of drug shortages, however, was not 
common, as most of the participants stated that they did 
not experience any challenges regarding drug supply.

…, we normally used the direct last-mile distribu-
tion process from the regional medical store. There-
fore, commodities are requested online, and the 
truck delivers to us. Therefore, the only medication 
we had a shortage of is the drug for HIV prophy-
laxis but we [were] able to quickly get some from our 
neighbouring districts. Therefore, it [COVID-19] did 
not affect drug supply and treatment.
(District HIV coordinator, Male)

…, we always have the [HIV] drug available and 
those clients that are coming from far, we identify 
the health worker from their community, and we 
liaise with them and send the drug to them so they 
can give to the patients….
(Institutional HIV coordinator, Female)

Mitigating strategies implemented
Study participants reported that, specific guidelines were 
issued regarding maintaining the continuation of rou-
tine TB and HIV screening, diagnosis, prevention, and 
treatment services during the pandemic. Among the 

measures and policies implemented to ensure the con-
tinuation of services included ensuring a regular supply 
of drugs, home visits, awareness campaigns, and running 
a shift system.

…, if there is a shortage of drugs, we do not sit down, 
but we find ways to get them for the patient. We call 
something emergency requisition we do so that we 
can get the drugs quickly to serve our clients.
(Pharmacist, Male)

Erhm because of the numbers in [OPD] attendance, 
we agreed that we will run a double shift system. 
We divided the staff into two groups. A group works 
for one week, they go home and rest, then the other 
group will come. The idea was to avoid much con-
tact.
(Pharmacist, Male)

…previously, we used to have clinic days which were 
on Tuesdays, Thursdays, and Fridays and because 
of the challenges that we were facing, we made it a 
point that every day should be a clinic day.
(Institutional HIV coordinator, Female)

Since most of the clients do not want to come to the 
facility, we have to send the drugs to them in their 
homes by ourselves.
(District TB and HIV coordinator, Male)

We conduct education services to them [pubic] on 
the radio stations and at the OPD to talk to them 
and encourage them to come for the [TB and HIV] 
tests and drugs.
(District TB and HIV coordinator, Male)

Additionally, the participants noted that there were 
guidelines for integrating TB and COVID-19 diagnostic 
services.

The national introduced a strategy that we call 
bidirectional testing. Everybody who is suspected of 
COVID must also be tested for TB. When we started, 
we realized that cases that were suspected of upper 
respiratory infection or COVID were rather TB, so 
bidirectional testing has helped in fishing out the TB 
cases that were hiding in the communities.
(District TB coordinator, Female)

It [COVID-19 pandemic] has given us the chance 
to do a bidirectional test, so any COVID case that 
is suspected means that you have to also test for TB 
because of the presence of cough and vice versa.
(Institutional TB coordinator, Male)
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Recommendations made by participants
Study participants recommended ways to mitigate the 
impact of the COVID-19 pandemic on TB and HIV that 
can ensure the continuation of health services during the 
pandemic period. Prominent among the actions recom-
mended was the need to strengthen TB and HIV as well 
as COVID-19 diagnostic services by ensuring the avail-
ability of logistics and tools.

…Sometimes it is very sad when a small test that can 
be done has to be taken outside [to a higher labo-
ratory]. Therefore, if there is anything, I would wish 
diagnostic services should be well-equipped.
(Laboratory officer, Male)

We need more PPE, we need N95 nose masks, and 
we need sanitizers that could help us render service 
to patients.
(Institutional TB coordinator, Male)

In terms of TB, I can say that testing is all about 
logistics, so one thing that can have an impact is if 
there is any way that the district can be supported 
with testing materials. Currently, we have a few of 
the cartridges that we are using for our testing for 
now for TB, but as I speak with you now, we do not 
have that for COVID. Therefore, if we can get the 
materials, it will go a long way to help the services 
that we deliver in the facility.
(Laboratory officer, Male)

The need for a regular supply of funds for TB and HIV 
health services was also emphasized, as cited by one 
participant:

Unfortunately, the funding for the control of these 
conditions [TB and HIV] has gone down… the fund-
ing should come, it is the funds that run the pro-
grammes. If we have the funds, we can do a lot of 
community screening and education and contact 
tracing.
(District TB and HIV coordinator, Male)

Another suggestion highlighted by the participants was 
the need for close-to-client health services, as stated by 
one participant:

We need to get service delivery at the doorsteps of 
clients to prevent the fear of coming to the facility. 
Therefore, we need to identify these clients and then 
try to reach them at home and counsel them.
(District HIV coordinator, Male)

The need for increased health education to inform peo-
ple about TB, HIV and the possibility that their chronic 
cough may not just be COVID was also emphasized.

We need to educate more of our clients to let them 
know what COVID-19 is and let them understand 
that cough is not always COVID so that they come 
for screening and take their medications regularly to 
boost their immune system to defend them against 
COVID.
(Pharmacist, Male)

…we should not relent on the education side, 
especially with the preventive measures and the 
[COVID-19] vaccination as well. There should be 
more education to sensitize the people who just get-
ting vaccinated doesn’t end there. The fact that you 
are vaccinated doesn’t mean you can’t get infected 
[with COVID-19].
(Laboratory Officer, Male)

There should be routine sensitization of the popula-
tion on the radio station because the municipality 
will wait until World AIDS Day before they go and 
give one show talk, it should be part of other public 
health activities so that the municipality [popula-
tion] will be aware of the [HIV] condition.
(Institutional HIV coordinator, Male)

Discussion
This qualitative study explored the perspective of health 
providers on the impact of the pandemic on TB and HIV 
services in Ghana. Several observations emerged from 
the study. Some health services were disrupted by the 
COVID-19 pandemic and the measures implemented 
by the government to contain it. For instance, the utili-
zation of general outpatient healthcare services declined 
during the early stages of the pandemic. This finding 
corroborates that of other findings from other settings, 
such as the WHO’s surveys of 105 countries in 2020 [16] 
and other country-specific studies in Kenya [17] and 
South Africa [18]. The combination of fear among the 
general population of being infected with COVID-19 if 
they attended the facilities and government-promoted 
COVID-19 control measures such as the mandatory 
wearing of nose masks in public places and lockdowns of 
major cities and towns reduced the capacity of the health 
facilities and thus access to care.

The study also found that at the beginning of the 
COVID-19 pandemic, health workers were apprehen-
sive and reluctant to attend to patients who were per-
ceived as sources of COVID-19 infection. The expression 
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of apprehension among the health workers was due to 
the anticipated risk of infecting themselves and their 
immediate families. Several other studies have reported 
the challenges of healthcare workers in the fight against 
COVID-19, including fear of contracting the disease 
and inadequate personal protective equipment [19–21]. 
The reaction of health workers may not be baseless, 
as evidence from Ghana shows that more than 8 in 10 
healthcare workers in Ghanaian hospitals were at risk of 
COVID-19 infection [19].

Stigma, associated with infectious diseases, is a well-
known phenomenon in the African setting, with HIV, TB, 
and leprosy being historical models. Survivors of the recent 
Ebola outbreak in the Western part of Africa were faced 
with stigmatization when they returned to their communi-
ties [22]. The fear of being identified as a COVID-19 patient 
in this region of the world is therefore not surprising. This 
study showed that TB diagnosis and detection were particu-
larly impacted due to stigmatization. In one instance, as a 
result of being stigmatized for COVID-19 diagnosis, many 
people were afraid to visit clinics even if they had symptoms 
of TB. In other instances, health providers themselves stig-
matized their colleague frontline workers and were reluc-
tant to get closer to them. This finding is supported by a 
systematic review that identified stigma and discrimina-
tion as a significant barrier to accessing healthcare services 
during pandemics [23]. A previous study in Ghana also 
reported that the fear of being stigmatized as a COVID-19 
patient or survivor has led to a reluctance to seek healthcare 
services, including TB and HIV health services [24]. This is 
a concerning situation that requires immediate and practi-
cal action to resolve since the negative ramifications for TB 
control efforts and individual health cannot be underesti-
mated. Stigmatization could result in people being unwill-
ing to visit health facilities for care or testing when they have 
symptoms related to COVID-19 that may result from TB, 
which may lead to underreporting of cases [25].

The study further demonstrated that TB testing and 
notification were particularly impacted due to the simi-
larities in the clinical presentation of TB and COVID-
19. In early 2021, the Stop TB partnership and the US 
Agency for International Development (USAID) rec-
ommended the ‘‘simultaneous, integrated approach to 
testing for TB and COVID-19 in countries with a high 
burden of TB,’’ which means that diagnostic tests for both 
TB and COVID-19 should be performed at the same 
time [26]. The Global Fund issued a briefing note guiding 
testing for TB and COVID-19 in late 2020 [27]. Ghana, 
similar to some other countries, launched this inte-
grated testing approach and offered COVID-19 screen-
ing for all diagnosed TB patients and TB screening for 
all COVID-19-positive patients. The TB service provid-
ers indicated that due to this intervention, persons with 
symptoms of TB were unwilling to visit health facilities 

for TB diagnosis due to fear of COVID-19 diagnosis and 
potential isolation. A report from a previous study in 
Ghana observed a significant reduction in the number of 
patients attending HIV clinics during the pandemic, lead-
ing to disruption in HIV treatment [28]. Similarly, Nartey 
and colleagues [29] found that the COVID-19 pandemic 
had a significant impact on tuberculosis control in 
Ghana, with a reduction in the number of TB cases diag-
nosed during the pandemic.

The reprioritization and diversion of health workers, 
financing, and medical supplies from TB programmes 
to the COVID-19 response have been reported in many 
countries, as both diseases share similar symptoms and 
call for comparable infrastructure, skills, and expertise 
for their diagnosis and management [30–32]. A survey 
by Stop TB Partnership of 20 high-burdened TB coun-
tries, for instance, observed that at least 40% of national 
TB programmes were using facilities and resources 
meant for TB programmes for the COVID-19 response 
[31]. Health workers interviewed in this study expressed 
a similar opinion, indicating that health personnel and 
other resources such as diagnostics were repurposed 
for the COVID-19 response. As a result, health facilities 
were less able to continuously provide services such as 
TB contact tracing and diagnosis, which may affect TB 
case detection [33].

All the above disruption factors can have negative con-
sequences on TB and HIV transmission and treatment. 
For instance, delays in TB diagnosis and treatment ini-
tiation may increase the risk of TB transmission, partic-
ularly in the household, because people were ordered to 
stay at home [34]. Similarly, TB diagnosis and treatment 
delays can also increase the risk of adverse treatment 
outcomes such as death and the development of drug-
resistant TB. For example, evidence from mathemati-
cal modelling in three high-burden TB countries (India, 
Kenya, and Ukraine) suggested that a 3-month interrup-
tion in TB services followed by a prolonged 10-month 
return to normal could result in an additional 6.3 million 
cases and 1.4  million deaths worldwide between 2020 
and 2025 [35]. Furthermore, the shortfall of HIV testing 
and treatment may threaten the gains made in controlling 
HIV in the country and could worsen the HIV epidemic. 
The consequence of a late or delayed HIV diagnosis 
is that it can result in much higher odds of increased 
morbidity and mortality [36]. Testing is the only way to 
achieve early diagnosis since HIV infection may remain 
symptomless for several years, allowing for early referral 
for a continuum of care and support, including ART ini-
tiation, resulting in improved prognosis [37, 38].

To mitigate the impact of COVID-19 and ensure the 
continuation of services, however, specific guidelines and 
measures were implemented. Among these measures 
were running a staff shift system, the continual opening 
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of clinics during the pandemic period and increasing the 
clinic opening times, and simultaneous and integrated 
COVID-19 and TB testing.

This study’s participants made valuable recommen-
dations that could contribute to mitigate the effect of 
the pandemic on TB and HIV health services delivery. 
Among these was the need to strengthen diagnostic 
services by equipping the laboratories with the needed 
supplies.

The laboratory has always been essential to the diag-
nosis and treatment monitoring of TB and HIV [39]. 
The effectiveness of disease control programmes is 
often directly reflected in the strength of the labora-
tory network. However, the laboratory networks are not 
being well managed and supported in many developing 
countries, which is impeding the disease’s progress [39, 
40]. It is important to acknowledge that laboratories are 
systems that need quality standards, suitable human 
resources, and attention to safety in addition to supplies 
and equipment in order to adopt new ideas and resources 
to increase laboratory capacity and implement quick and 
innovative diagnostic tests.

Progress in reducing the burden of tuberculosis TB and 
HIV infection requires adequate funding sustained over 
many years. However, funding available for TB and HIV 
prevention, diagnostic and treatment services in LMICs 
falls far short of the globally estimated need [41]. This 
was evident in this study as health providers who partici-
pated in the study recommend need to provide funding 
support for effective programme implementation. Rea-
sons for the dwindling financial support may include the 
reallocation of resources to the COVID-19 response [41]. 
In addition to the need to generate more resources to 
finance TB and HIV services, the need to efficiently use 
existing resources should be highlighted.

Strengths and limitations
This was the first study that aimed to understand from 
healthcare providers’ perspectives the impact of the 
COVID-19 pandemic on TB and HIV health services 
together in Ghana in one study due to the synergy 
between the two disease control programmes. Although 
data were collected from six districts, the study has a 
national scope in that the districts were selected at ran-
dom; hence, the views and experiences of the service pro-
viders can represent those of all providers in the country. 
The use of in-depth interviews could have introduced 
response and social desirability biases.

Conclusion
COVID-19 has had a significant impact on TB and HIV 
health service delivery in Ghana. The disruptions in ser-
vice delivery were mainly due to fear, stigma, and short-
ages in personal protective equipment. However, specific 

measures and policies were implemented to ensure the 
continuation of services, which were successful in main-
taining the delivery of essential TB and HIV health ser-
vices during the pandemic. Further research is needed to 
investigate the long-term impact of the COVID-19 pan-
demic on TB and HIV health services in Ghana and other 
low-income countries.

Abbreviations
AIDS  Acquire Immune Deficiency Syndrome
ART   Anti-retroviral Therapy
CDC   Centre for Disease Control
GHS   Ghana Health Service
HIC   High-Income Country
HIV   Human Immunodeficiency Virus
IDI   In-dept Interview
LIC   Low-Income Country
NACP   National AIDS control Programme
NTP   National Tuberculosis control Programme
OPD   Out-patient Department
TB  Tuberculosis

Supplementary Information
The online version contains supplementary material available at  h t t p  s : /  / d o i  . o  r 
g /  1 0 .  1 1 8 6  / s  1 2 9 1 3 - 0 2 5 - 1 2 4 8 7 - 1.

Supplementary Material 1.

Supplementary Material 2.

Acknowledgements
The authors would like to extend their heartfelt gratitude to the healthcare 
professional, data collectors, and supervisors who participated in this study.

Authors’ contributions
E.O conceived and implemented the study under the supervision of F.N.B 
and S.Y.K. Acquisition of data and interpretation of data was done by G.K.D, 
H.A, M.P.K, and E.D. E.O instruct the study design data cleaning and analysis 
and drafted the manuscript, and all authors have a substantial contribution in 
revising and finalizing the manuscript. All authors read and approved the final 
manuscript.

Funding
The authors received no specific funding for this study.

Data availability
Full data set and materials pertaining to this study can be obtained from 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
Ethics approval (approval number IRB/1163/2020) was obtained from 
the Yonsei University College of Medicine and health science’s institution 
review board. Informed written consent was obtained from the participants 
after thoroughly discussing the study’s objectives. Participants were also 
assured that the confidentiality of the information they provided would be 
maintained. All methods were carried out following the relevant guidelines 
and regulations.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

https://doi.org/10.1186/s12913-025-12487-1
https://doi.org/10.1186/s12913-025-12487-1


Page 11 of 11Osei et al. BMC Health Services Research          (2025) 25:358 

Author details
1Department of Epidemiology and Biostatistics, Fred N. Binka School of 
Public Health, University of Health and Allied Sciences, Ho, Ghana
2Department of Population and Behavioural Sciences, Fred N. Binka 
School of Public Health, University of Health and Allied Sciences, Ho, 
Ghana
3Department of Policy Planning Monitoring and Evaluation, Mental 
Health Authority, Accra, Ghana
4Asian Institute for Bioethics and Health Law, College of Medicine, Yonsei 
University, Seoul, Korea

Received: 20 July 2023 / Accepted: 25 February 2025

References
1. Walker PGT, Whittaker C, Watson OJ, Baguelin M, Winskill PAH, et al. The 

impact of COVID-19 and strategies for mitigation and suppression in low- 
and middle-income countries. Science. 2020;369(6502):413–22.

2. WHO. Impact of Covid-19 pandemic on TB. 2020. 
3. UNAIDS. 90-90-90: An ambitious treatment target to help end the AIDS 

epidemic. Available at:  h t t p  : / /  w w w .  u n  a i d  s . o  r g / s  i t  e s /  d e f  a u l t  / fi   l e  s / m  e d i a  _ a  s s e t 
/ 9 0 - 9 0 - 9 0 _ e n . p d f.

4. WHO. Global Tuberculosis report, 2020. 2020. Geneva. Available at:  h t t p  s : /  / a p 
p  s .  w h o  . i n  t / i r  i s  / b i  t s t  r e a m  / h  a n d  l e /  1 0 6 6  5 /  3 3 6  0 6 9  / 9 7 8  9 2  4 0 0 1 3 1 3 1 - e n g . p d f.

5. UNAIDS data 2020.  h t t p  s : /  / w w w  . u  n a i  d s .  o r g /  s i  t e s  / d e  f a u l  t /  fi  l  e s /  m e d i  a _  a s s  e t /  2 
0 2 0  _ a  i d s - d a t a - b o o k _ e n . p d f. Accessed 29 Oct 2024.

6. United Nations General Assemble. Resolution adopted by the General 
Assembly on 25 September 2015: 70/1. Transforming our world: the 2030 
Agenda for Sustainable Development. 2015. Available at:  h t t p  s : /  / w w w  . u  n . o  r g 
/  e n / d  e v  e l o  p m e  n t / d  e s  a / p  o p u  l a t i  o n  / m i  g r a  t i o n  / g  e n e  r a l  a s s e  m b  l y /  d o c  s / g l  o b  a l 
c o m p a c t / A _ R E S _ 7 0 _ 1 _ E . p d f.

7. Hogan AB, Jewell BL, Sherrard-Smith E, Vesga JF, Watson OJ, Whittaker C, et al. 
Potential impact of the COVID-19 pandemic on HIV, tuberculosis, and malaria 
in low-income and middle-income countries: a modelling study. Lancet 
Global Health CC BY 4.0 license. 2020;4(9):e1132–41.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 0 1 6  / 
S  2 2 1 4 - 1 0 9 X ( 2 0 ) 3 0 2 8 8 - 6.

8. Jiang H, Zhou Y, Tang W. Maintaining HIV care during the COVID-19 pan-
demic. Lancet HIV. 2020;7(5):e308–9.

9. Khan MS, Rogo S, Rajal JB, Bond V, Fatima RK, Isani AK, et al. Mitigating the 
impact of COVID-19 on tuberculosis and HIV services: A cross-sectional sur-
vey of 669 health professionals in 64 low and middle-income countries. PLoS 
ONE. 2021;16(2):e0244936.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 3 7 1  / j  o u r  n a l  . p o n  e .  0 2 4 4 9 3 6.

10. Tong A, Sainsbury P, Craig J. Consolidated criteria for reporting qualitative 
research (COREQ): a 32-item checklist for interviews and focus groups. Int J 
Qual Health Care. 2007;19(6):349–57.

11. NACP. Differentiated service delivery for HIV in Ghana: an operational manual. 
Ghana Health Services; 2017.

12. WHO. Consolidated Guidelines on HIV Testing Services. 2019. North Carolina medical 
journal. Available at:  h t t p  s : /  / w w w  . w  h o .  i n t  / p u b  l i  c a t  i o n  s / i /  i t  e m /  9 7 8  - 9 2 -  4 -  1 5 5 0 5 8 - 1.

13. Saunders B, Sim J, Kingstone T, et al. Saturation in qualitative research: 
exploring its conceptualization and operationalization. Qual Quant. 
2018;52:1893–907.

14. Fusch PI, Ness LR. Are we there yet? Data saturation in qualitative research. 
Qual Rep. 2015;20(9):1408–16.

15. Morse JM. Data were saturated…. Qual Health Res. 2015;25(5):587–8.
16. WHO. Pulse survey on continuity of essential health services during the 

COVID-19 pandemic. Interim report. 2020.  h t t p  s : /  / w w w  . w  h o .  i n t  / p u b  l i  c a 
t  i o n  s / i /  i t  e m /  W H O  - 2 0 1  9 -  n C o  V - E  H S _ c  o n  t i n u i t y - s u r v e y - 2 0 2 0 . 1. Accessed 
19 July 2023.

17. Barasa E, Kazungu J, Orangi S, Kabia E, Ogero M, Kasera K. Indirect health 
effects of the COVID-19 pandemic in Kenya: a mixed methods assessment. 
BMC Health Serv Res. 2021;21:740.

18. Smart B, Combrink H, Broadbent A, Streicher P. Direct and indirect health 
effects of lockdown in South Africa. Center for Global Development; 2021.

19. Ashinyo ME, Dubik SD, Duti V, Amegah KE, Ashinyo A, Larsen-Reindorf R, et 
al. Healthcare workers exposure risk assessment: a survey among frontline 
workers in designated COVID-19 treatment centers in Ghana. J Prim Care 
Community Heal. 2020;11:1–10.

20. Troisi A, Nanni CR, Riconi A, Carola V, Di Cave D. Fear of COVID-19 among 
healthcare workers: the role of neuroticism and fearful attachment. J Clin 
Med. 2021;10(19):4358.

21. Cohen J, van der Rodgers M. Y. Contributing factors to personal protec-
tive equipment shortages during the COVID-19 pandemic. Prev Med. 
2020;141:106263.

22. Kelly DJ, Weiser SD, Wilson B, Cooper JB, Glayweon M, Sneller MC, et al. Ebola 
virus disease-related stigma among survivors declined in Liberia over an 
18-month, post-outbreak period: an observational cohort study. PLoS Negl 
Trop Dis. 2019;13:e0007185.  h t t p  s : /  / d o i  . o  r g /  1 0 .  1 3 7 1  / j  o u r  n a l  . p n t  d .  0 0 0 7 1 8 5.

23. Kai Y, Xiao-Lin H, Yan W, Yu-Xin Z, Yi-Miao G, Si-Zhen S, et al. A systematic 
review and meta-analysis on the prevalence of stigma in infectious diseases, 
including COVID-19: a call to action. Mol Psychiatry. 2022;27(1):19–33.

24. Allotey P, Gyamfi N, Donkor P, et al. Preparedness, perception, and practices of 
healthcare providers towards COVID-19 in Ghana: a systematic review. BMC 
Health Serv Res. 2020;20(1):1–13.

25. Togun T, Kampmann B, Stoker NG, Lipman M. Anticipating the impact of the 
COVID-19 pandemic on TB patients and TB control programmes. Ann Clin 
Microbiol Antimicrob. 2020;19:21.

26. Stop USAID and Stop TB Partnership. Simultaneous, integrated diagnostic 
testing approach to detect COVID-19 and TB in high TB burden countries. 
Geneva; 2021.  h t t p  s : /  / s t o  p t  b . o  r g /  w e b a  d m  i n /  c m s  / d o c  s /  B r i  e fi   n g - C  O V  I D - T B - T e 
s t i n g . p d f. Accessed 1 July 2022.

27. The Global Fund. Global Fund. Briefing Note Testing for both Tuberculosis 
and SARS-CoV-2.  h t t p  s : /  / w w w  . t  h e g  l o b  a l f u  n d  . o r  g / m  e d i a  / 1  1 4 3  8 / c  o v i d  1 9  _ t b  - t 
e  s t i n  g _  b r i e fi  n g n o t e _ e n . p d f. Accessed 20 July 2023.

28. Kwakye-Maclean C, Gyan B, Awuah S. Impact of COVID-19 pandemic 
on HIV care in a resource-limited setting in Ghana. J Int AIDS Soc. 
20121;24(3):e25684.

29. Nartey N, Ayertey F, Oduro-Mensah E, et al. The impact of COVID-19 on 
tuberculosis control in Ghana. Pan Afr Med J. 2021;38:113.

30. Bhatia V, Mandal PP, Satyanarayana S, Aditama TY, Sharma M. Mitigating the 
impact of the COVID-19 pandemic on progress towards ending tuberculosis 
in the WHO South-East Asia region. WHO South-East Asia J Public Health. 
2020;9(2):95–9.  h t t p  s : /  / d o i  . o  r g /  1 0 .  4 1 0 3  / 2  2 2 4 - 3 1 5 1 . 2 9 4 3 0 0.

31. Stop TB, Partnership. The potential impact of the COVID-19 response on tuber-
culosis in high-burden countries: modelling analysis. 2020.  h t t p  s : /  / s t o  p t  b . o  r g /  
a s s e  t s  / d o  c u m  e n t s  / n  e w s  / M o  d e l i  n g  % 2 0  R e p  o r t _  1 %  2 0 M a y % 2 0 2 0 2 0 _ F I N A L . p d f.

32. WHO. Global tuberculosis report 2021. Geneva: World Health Organization; 
2021. Licence: CC BY-NC-SA 3.0 IGO. 2021. 

33. Pai M. COVID-19 coronavirus and tuberculosis: we need a damage 
control plan. Forbes.  h t t p  s : /  / w w w  . f  o r b  e s .  c o m /  s i  t e s  / m a  d h u k  a r  p a i  / 2 0  2 
0 / 0  3 /  1 7 /  c o v  i d - 1  9 -  a n d  - t u  b e r c  u l  o s i  s - w  e - n e  e d  - a - d a m a g e - c o n t r o l - p l a n 
/. Accessed 20 May 2022.

34. Alene KA, Wangdi K, Clements ACA. Impact of the COVID-19 pandemic on 
tuberculosis control: an overview. Trop Med Infect Dis. 2020;5:123.

35. Cilloni L, Fua H, Vesgaa JF, Dowdy D, Pretorius C, Ahmedov S, et al. The 
potential impact of the COVID-19 pandemic on the tuberculosis epidemic a 
modelling analysis. Eclinicalmedicine. 2020;28:100603.

36. Chadborn TR, Baster K, Delpech VC, Sabin CA, Sinka K, Rice BD, et al. No time 
to wait: how many HIV-infected homosexual men are diagnosed late and 
consequently die? (England and Wales. 2005; 1993–2002). AIDS. 19(5):513– 20.

37. Mocroft A, Ledergerber B, Katlama C, Kirk O, Reiss P. D’Arminio monforte A. 
Decline in the AIDS and death rates in the EuroSIDA study: an observational 
study. Lancet. 2003;362(9377):22–9.

38. Couzigou C, Semaille C, Le Strat Y, Pinget R, Pillonel J, Lot F, et al. Differential 
improvement in survival among patients with AIDS after the introduction of 
HAART. AIDS Care. 2007;19(4):523–31.

39. Ridderhof JC, van Deun A, Kam KM, et al. Roles of laboratories and laboratory 
systems in effective tuberculosis programmes. Bull World Health Organ. 
2007;85:354–9.

40. Buttò S, Suligoi B, Fanales-Belasio E, Raimondo M. Laboratory diagnostics for 
HIV infection. Ann Ist Super sAnItà. 2010;46(1):24–33.  h t t p  s : /  / d o i  . o  r g /  1 0 .  4 4 1 5  / 
A  n n _ 1 0 _ 0 1 _ 0 4.

41. WHO. Global tuberculosis report 2023.  h t t p s :   /  / w w  w .  w h  o  . i  n  t / t  e a   m s /  g l o   b a l  - t  u 
b e  r c u l  o  s i  s -  p r o  g r  a  m m  e  / t  b - r  e  p o  r t s  / g   l o b  a l -  t u b e  r c   u l  o s i s  -  r e  p o   r t  - 2 0 2  3 / fi    n  a n   c i n   
g - f o  r -  t b -  p  r   e v e n  t i  o n - -  d i a g  n o s t i c - a n  d - t r e a t m e n t - s e r v i c e s. Accessed Oct 2024.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

http://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
http://www.unaids.org/sites/default/files/media_asset/90-90-90_en.pdf
https://apps.who.int/iris/bitstream/handle/10665/336069/9789240013131-eng.pdf
https://apps.who.int/iris/bitstream/handle/10665/336069/9789240013131-eng.pdf
https://www.unaids.org/sites/default/files/media_asset/2020_aids-data-book_en.pdf
https://www.unaids.org/sites/default/files/media_asset/2020_aids-data-book_en.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://www.un.org/en/development/desa/population/migration/generalassembly/docs/globalcompact/A_RES_70_1_E.pdf
https://doi.org/10.1016/S2214-109X(20)30288-6
https://doi.org/10.1016/S2214-109X(20)30288-6
https://doi.org/10.1371/journal.pone.0244936
https://www.who.int/publications/i/item/978-92-4-155058-1
https://www.who.int/publications/i/item/WHO-2019-nCoV-EHS_continuity-survey-2020.1
https://www.who.int/publications/i/item/WHO-2019-nCoV-EHS_continuity-survey-2020.1
https://doi.org/10.1371/journal.pntd.0007185
https://stoptb.org/webadmin/cms/docs/Briefing-COVID-TB-Testing.pdf
https://stoptb.org/webadmin/cms/docs/Briefing-COVID-TB-Testing.pdf
https://www.theglobalfund.org/media/11438/covid19_tb-testing_briefingnote_en.pdf
https://www.theglobalfund.org/media/11438/covid19_tb-testing_briefingnote_en.pdf
https://doi.org/10.4103/2224-3151.294300
https://stoptb.org/assets/documents/news/Modeling%20Report_1%20May%202020_FINAL.pdf
https://stoptb.org/assets/documents/news/Modeling%20Report_1%20May%202020_FINAL.pdf
https://www.forbes.com/sites/madhukarpai/2020/03/17/covid-19-and-tuberculosis-we-need-a-damage-control-plan/
https://www.forbes.com/sites/madhukarpai/2020/03/17/covid-19-and-tuberculosis-we-need-a-damage-control-plan/
https://www.forbes.com/sites/madhukarpai/2020/03/17/covid-19-and-tuberculosis-we-need-a-damage-control-plan/
https://doi.org/10.4415/Ann_10_01_04
https://doi.org/10.4415/Ann_10_01_04
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2023/financing-for-tb-prevention--diagnostic-and-treatment-services
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2023/financing-for-tb-prevention--diagnostic-and-treatment-services
https://www.who.int/teams/global-tuberculosis-programme/tb-reports/global-tuberculosis-report-2023/financing-for-tb-prevention--diagnostic-and-treatment-services

	Impact of COVID-19 on tuberculosis and HIV health services delivery in Ghana: qualitative evidence from the perspectives of healthcare providers
	Abstract
	Background
	Methods
	Study design
	Study setting
	Study population and sampling
	Data collection
	Pilot interviews
	Data analysis
	Ethical issues

	Results
	Background characteristics of participants
	Thematic results
	General reductions in clinic attendance
	Impact of COVID-19 on HIV and TB health services
	Mitigating strategies implemented
	Recommendations made by participants

	Discussion
	Strengths and limitations

	Conclusion
	References


