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Abstract

Background People with tuberculosis (TB) may face long-term physical and psycho-social-economic disability
related to TB treatment. The Corona Virus Disease 2019 (COVID-19) pandemic and government restrictions disrupted
health care services. We describe health-seeking behaviour, perceived financial impact, and the mental health of TB
survivors one year after the COVID-19 pandemic. We further explore factors associated with the perceived impact of
COVID-19 and government restrictions on health-seeking behaviour.

Methods This is a cross-sectional study nested in an ongoing observational TB Sequel cohort study. Adults (> 18yrs)
who had completed treatment for drug-susceptible pulmonary TB in South Africa, the Gambia, and Mozambique
before the start of the COVID-19 pandemic, completed a COVID-19 questionnaire which included the WHO tool

for Behavioural Insights on COVID-19, the Kessler Psychological Distress Scale (K10) and Medical Outcomes Short
Form Survey (SF-36) for health-related quality of life. Questionnaires were administered during scheduled TB Sequel
follow-up study visits between 04/2021 and 10/2021. We used publicly available data on the number of COVID-

19 cases and the start and end date of each wave to define country-specific COVID-19 “in-wave”and “out-of-wave”
phases. We compared psycho-social and economic measures reported during these phases. In addition, we explored
factors associated with poor health-seeking behaviour (comprised of moderate or serious impact) using logistic
regression.

Results Four hundred eighty seven TB survivors (69% male, median age 33 years IQR 25-42, median time since TB
treatment completion 16 months IQR 13-27) completed the COVID-19 questionnaire. About a quarter of TB survivors
reported that their financial status (n=117; 24%) or their health-seeking behaviour for any health condition (n=128;
26%) had been seriously impacted by COVID-19 and the governments'response. A third of patients (30.4%) reported
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health-seeking behaviour.

Trial registration Clinical trial number: not applicable.

using coping strategies. Logistic regression indicated that males, living with HIV and being on antiretroviral treatment
(ART), being impacted financially during COVID-19, and experiencing social changes, were associated with poor

Conclusion Governments'response to COVID-19 affected TB survivors' healthcare-seeking behaviour, financial status
and mental health. The long-term adverse effects on health-seeking behaviour are important for TB survivors who are
at increased risk for recurrent disease and long-term disability in the first two years after treatment completion.

Keywords TB, COVID-19, Health-seeking behaviour, COVID-19 pandemic

Introduction

Mental health disorders, respiratory, musculoskeletal,
hearing, visual, renal, and neurological impairment are
among the most commonly reported TB-related dis-
abilities [1]. In addition to the physical disabilities, there
are long-term psychological, social and economic con-
sequences that occur beyond TB treatment completion
[2]. Although there is little information on the long-term
economic impact of TB, a few studies among TB survi-
vors have shown that employment and income are low
at TB treatment completion, with limited recovery in the
following year [2].

Despite the availability of free TB treatment, costs
associated with the disease in low-income settings, are
well documented [3-5]. During diagnosis and treatment
of TB, patients incur direct costs associated with health-
seeking, indirect costs due to missing work, and by miss-
ing work patients use up savings and sell their assets [6,
7]. There is however, not enough information about the
long-lasting psycho-social and economic impact of TB
beyond TB treatment completion.

The COVID-19 pandemic and government restric-
tions had a negative impact on people accessing health
care services and on services themselves. In South Africa,
the government immediately responded by declar-
ing a National State of Disaster on March 27 2020. This
restricted international travel, closed schools, limited
public gatherings, and introduced a mandatory daily cur-
few between 9 pm and 5 am, restricting the movement
of people except for a few categories of essential staff,
including health care workers [8]. The restriction on the
movement of people had a negative impact on access-
ing healthcare services. The COVID-19 pandemic also
affected services including TB services; from TB case
detection, TB hospitals being predesignated as COVID-
19 hospitals, and staff from TB programmes, laboratories
and wards being diverted to the COVID-19 response.
There were also disruptions of routine TB and other
essential health services [9]. Furthermore, after TB treat-
ment completion but in the presence of post-TB dis-
abilities, there is more engagement with the healthcare
system compared to other groups. COVID-19 with its
various restrictions may have prevented patients from

engaging with healthcare services following treatment
completion.

In The Gambia after the first case was confirmed on
17 March, 2020, the government put in place social
mitigation strategies such as keeping physical distance,
avoiding public gatherings, and self-isolation [10]. In
Mozambique, the first case of Coronavirus Disease 2019
(COVID-19) was confirmed on 22 March, 2020 and by 11
May, 2020 there were 103 cumulative confirmed cases. A
strict set of regulations restricting mobility were put in
place by the government a few days after Mozambique’s
first case of COVID-19 was confirmed. All sports and
cultural events were suspended, some employees were
asked to work from home, and gatherings larger than ten
individuals were banned [11].

The COVID-19 pandemic did not only have an impact
on healthcare services but also on food security, finan-
cial stability and mental health. According to Hlayisi and
colleagues (2019), prior to the COVID-19 pandemic in
early 2020, the unemployment rate in South Africa was
at its highest in history at 29.1%. The COVID-19 epi-
demic caused unemployment to increase even further,
reaching 35.3%. In Mozambique, in 2020, overall employ-
ment decreased by 1.9% and the economy lost 3.6% of its
growth potential in comparison to a scenario in which
COVID-19 was not present [12]. In The Gambia, the
COVID-19 pandemic had an impact on employment
especially the poorest, women, and rural population who
experienced larger loss of employment and income rela-
tive to other groups [13]. A study done in South Africa
showed that COVID-19 restrictions led to increased
experiences of stress and anxiety [14]. In Mozambique
there was evidence of the impact of the COVID-19 pan-
demic on mental health including in both the public and
healthcare workers [15, 16].

With limited data on long-term physical and psycho-
social-economic disability related to TB treatment and
the disruptions of health services and economic activi-
ties, we set out to describe health-seeking behaviour,
perceived financial impact and mental health among TB
survivors one year after the COVID-19 pandemic. We
further explore factors associated with perceived impact
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of COVID-9 and government restriction on health-seek-
ing behaviour.

Methods
Design
Cross-sectional study with patient interviews.

Study setting and sample

This was a cross sectional study nested in an ongoing
prospective observational cohort study, called TB Sequel
(https://www.tbsequel.org/) [17]. The parent study (TB
Sequel) aims to (i) understand the clinical, microbio-
logical, immunological and socio-economic risk factors
affecting or predicting long-term pulmonary function
and (ii) determine patient and health system costs
related to TB treatment. The parent study is being con-
ducted in four African countries; South Africa, Tanzania,
The Gambia and Mozambique. In the first round of TB
Sequel, over 1,400 adults diagnosed with pulmonary TB
were recruited and followed for at least 24 months after
TB treatment initiation Participants were recruited at
TB treatment initiation between 09/2017 and 02/2020
and were treated according to the local standard of care
by the respective National TB Control Program in each
country.

Our sample consisted of adults (>18 years) who were
enrolled in the TB Sequel study, had completed treat-
ment for drug-susceptible pulmonary TB through the
national TB programmes in South Africa, The Gambia
and Mozambique before the start of the COVID-19 pan-
demic (March 2020), and were returning for scheduled
TB Sequel study follow-up visits between April 2021 and
October 2021. TB Sequel participants were scheduled to
return at 6 months after TB treatment completion and
every 12 months thereafter for scheduled follow-up study
visits. Participants from Tanzania did not complete the
WHO tool for Behavioural Insights on COVID-19 tool
as regulatory approvals could not be secured and partici-
pants from Tanzania were subsequently excluded.

Data sources and sample size

A convenient sample was used for this study since this
study was nested in an ongoing prospective observational
cohort study. The TB Sequel study team identified eligible
participants during scheduled follow-up visits. The team
informed eligible participants about the study, and if they
were willing to participate, obtained written informed
consent from participants. Trained study staff admin-
istered a questionnaire that included the World Health
Organisation (WHO) tool for Behavioural Insights on
COVID-19 [15, 16]. In July 2020 the WHO released a
survey tool and guidance to monitor behavioural insights
on COVID-19 (https://www.who.int/europe/publicati
ons/i/item/WHO-EURO-2020-696-40431-54222).  The
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instrument was available in English and was verbally
translated into local languages by local study staff. The
tool included questions on experiences with COVID-19,
the probability of getting COVID-19, preparedness and
self-efficacy, prevention behaviours etc. (Supplementary
file 1.) At the same visit, the study team also adminis-
tered the Medical Outcomes Short Form Survey (SF-36),
Kessler Psychological Distress Scale (K10) and House-
hold Food Insecurity Access Scale (HFIAS) question-
naire to measure health-related quality of life (HRQoL),
psychological distress and food insecurity respectively.
The study team entered responses on paper forms and
later captured these into an online data collection tool in
OpenClinica® (https://www.openclinica.com/).

Additionally, we obtained COVID-19 data from pub-
licly available data on monthly COVID-19 cases and
obtained dates at which different levels of lockdown were
imposed.

Study variables

Demographics

Data for age, gender, marital status, HIV status, ART
status, treatment initiation year, and employment status
were obtained from the main TB Sequel cohort (using
the unique TB Sequel study ID to link patients across the
cohort database and the COVID-19 health-seeking ques-
tionnaire dataset).

Health-seeking behaviour

Self-reported data on health-seeking behaviour, impact
on financial status and interview date was obtained
from the COVID-19 health-seeking questionnaire data-
set. Each participant was only interviewed once as they
were coming for their scheduled visit in the main study.
For household impact, participants were asked to rate the
extent that COVID-19 and the government restrictions
impacted their household financially on a scale of 1 to
5, (1-no impact, 2-little impact, 3-moderate impact and
4-serious impact and 5-very serious impact). Participants
also provided reasons for their choice, and the most
common ways in which they were impacted (e.g. missed
a visit to a health facility, missed a medication collec-
tion visit, ran out of usual medication, delayed going to
the clinic, delayed taking a family member to the clinic,
could not take a child for routine child immunizations).
A similar approach was followed for health-seeking
behaviour, where participants were asked to what extent
COVID-19 and the government response had affected
their health-seeking behaviour on a scale of 1 to 5 (1-no
impact, 2-little impact, 3-moderate impact,4-serious
impact and 5-very serious impact). Participants also pro-
vided reasons for their choice, and the most common
ways in which health-seeking behaviour was affected (e.g.
high cost of food/living, reduced working hours/income,
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stopped working (self-employed), retrenched, restric-
tions to send/receive money, lost capital and general
financial strain).

Psychological distress

Psychological distress was assessed using the Kessler Psy-
chological Distress Scale (K10). Each item was scored
from one ‘none of the time’ to five ‘all of the time’ Scores
of the 10 items were then summed, yielding a minimum
score of 10 and a maximum score of 50. Scores under 19
are likely to be well, scores 2024 are likely to have a mild
mental disorder, scores 25-29 are likely to have a moder-
ate mental disorder and scores 30 and over are likely to
have a severe mental disorder [18].

Health-related quality of life (HRQoL) scores were cal-
culated using standard methods for the RAND 36-Item
Health Survey [19]. From the 36-item scale, we calcu-
lated the eight domains; physical functioning (10 items),
physical role limitations (four items), bodily pain (two
items), general health perceptions (five items), energy/
vitality (four items), social functioning (two items),
emotional role limitations (three items) and present the
mean, standard deviation and Cronbach’s alpha for the
eight domains. We use the median cut-off to define poor
HRQoL (< median) and good HRQoL (> median).

Time since TB treatment completion was defined as
time (days) between the date when TB treatment was
completed (obtained from the TB Sequel cohort study)
and the date of the visit (when the interview and the
questionnaire were completed).

Changes due to COVID-19. Changes due to COVID-
19 were also added to the list of variables. Social changes
was defined as how COVID-19 affected relationships,

Table 1 Publicly accessible data was used to define the COVID-

19"in-wave"
Country Wave Wave start Wave end
South Africa* 1 01 June 2020 28 August 2020
2 28 November 2020 05 February 2021
3 01 May 2021 15 August 2021
4 01 December 2021 20 December 2021
The Gambia® 1 20 July 2020 28 September 2020
2 05 January 2021 05 May 2021
3 07 July 2021 01 October 2021
4 03 January 2022 07 February 2022
Mozambique® 1 01 January 2021 12 April 2021
2 15 June 2021 25 September 2021
3 04 December 2021 06 February 2022

Source:

*South Africa - National Institute for Communicable Diseases, “An update on
COVID-19 outbreak in South Africa,” 2021. [Online]. Available: https://www.nic
d.ac.za/wp-content/uploads/2021/07/An-update-on-COVID-19-outbreak-in-So
uth-Africa.pdf

The Gambia - Worldometer - www.worldometers.info

*Mozambique - Worldometer - www.worldometers.info
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increased psychological distress or food/income secu-
rity. Household composition was defined as household
composition changed since COVID-19, Yes/No. Coping
strategies was captured as either, borrowed money, used
savings or sold assets/property.

COVID-19 dates

Government response (restrictions) includes measures
that governments’ implemented during the COVID-19
pandemic to reduce the spread of the virus (e.g. social
distancing, lockdown, curfews, restrictions on move-
ment, etc.). We used publicly available data on the num-
ber of COVID-19 cases and the start and end date of each
wave to define country-specific COVID-19 “in-wave” and
“out-of-wave” phases. We compared measures reported
during these phases. For all the countries, we defined
“in-wave” as the period when there was a surge in new
COVID-19 infections between 2020 and 2021 and “out-
of-wave” as the period when new infections were low as
shown in Table 1. Reported cases informed the start and
end dates of each wave as decided by respective govern-
ments. The start of a wave date was set at a sustained
increase before the declaration of the wave. The end of a
wave date was set at the date at which the end of the wave
threshold was reached (Table 1). Patients were classified
into “in-wave” or “out-of-wave” based on their visit date.

Statistical analysis

Descriptive statistics (frequencies, medians, and inter-
quartile ranges) were used to present the characteristics
of TB survivors in the three countries.

First, to assess the impact of government response on
health-seeking behaviour and financial status, we looked
at the proportions that reported no impact, little, mod-
erate, and serious impact on financial status and health-
seeking behaviour.

Second, we looked at health-seeking behaviour over
the study period by month and compared this to the total
number of COVID-19 cases reported for each country.
Additionally, for South Africa (where detailed informa-
tion on the COVID-19 waves and restrictions were avail-
able), we report total COVID-19 cases over time and
during different levels of restrictions and the propor-
tion seeking care between March 2021 to October 2021.
The South African government put in place five levels
of restrictions, Level 5 was when drastic measures were
implemented on the other hand Level 1 meant most nor-
mal activities were allowed to resume.

For health-related quality of life (HRQoL), we present
the mean, standard deviation, and Cronbach’s alpha for
the eight domains, stratified by the perceived impact of
COVID-19 on health-seeking behaviour. For reliability, a
Cronbach’s alpha value of >0.80 was used to define good
internal consistency of the SF-36 domains (Table 3). To
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compare domains for those who perceived a moderate to
serious impact of COVID-19 on health-seeking behav-
iour versus those who reported little or no impact, we
used the Wilcoxon rank-sum or Kruskal-Wallis test for
non-parametric data and the student t-test for paramet-
ric or normally distributed data.

Last, we explored factors associated with poor health-
seeking behaviour (defined as moderate or serious
impact) using logistic regression to estimate the Odds
Ratio (OR) and corresponding 95% confidence intervals
(CIs). We restricted the analysis to those that responded
to the question on health-seeking behaviour (complete
case analysis) (Table 2). Variables in the crude analysis
with a p-value<0.25 along with a priori variables and
those that were clinically important were considered in
the multivariate analysis. All data analysis was done using
Stata statistical software version 15 (Stata Corp, Texas,
USA).

Ethics

This study was reviewed and approved by all respective
Ethics Committees’ at each study site as well as for coor-
dinating institutions [17]. All participants enrolled in
the TB Sequel study provided written informed consent.
Participants were assigned a unique study identification
number for identification purposes, and all electronic
data extracted from the clinical data management system
were de-identified. The surveys used in this analysis were
conducted at visits where patients were reimbursed.

Results

Four hundred eighty seven TB survivors completed the
COVID-19 questionnaire; 137 (28%) from Mozambique,
231 (47%) from The Gambia, and 119 (25%) from South
Africa. The median age was 33 years (IQR (33-42) and
68.6% were male. The median time since TB treatment
completion was 26 months (IQR 16-27), and most were
returning for either their 24-month or 36-month study
visit (from treatment initiation). Very few people (5.8%)
were married in Mozambique compared to South Africa
(27.7%) and The Gambia (40.3%). More TB survivors
were living without HIV (67.6%) however, this varied by
country (7.8% in The Gambia, 44.5% in Mozambique, and
66.4% in South Africa) (Table 2).

Perceived impact of COVID-19 on health-seeking
behaviour

When assessing the influence of COVID-19 on health-
seeking behaviour based on the timing of COVID-19
waves, we noted that delays in taking family to the clinic
and not taking a child(ren) for routine immunization
were predominantly experienced during the COVID-
19 waves (Figure 1). Missing a medication collection
visit was predominantly experienced outside of the
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COVID-19 waves. Over one quarter (26.6%) of partici-
pants reported severe impact on health seeking behav-
iour, with 36.7% in The Gambia 30.7% in South Africa,
and 5.9% in Mozambique. Nearly two-thirds (61.3%)
of participants from Mozambique reported no impact,
while in South Africa 36.8% reported no impact, and The
Gambia only 14.4% reported no impact.

Perceived impact of COVID-19 on financial status

We asked participants to what extent, on a scale of 1 to 5,
had COVID-19 and the government restrictions affected
their household financial status. One year after the start
of the COVID-19 pandemic, 35.3% of TB survivors inter-
viewed from South Africa, 28.7% from The Gambia and
6.8% from Mozambique reported a serious impact on
their household financial status (Table 2). One in five
patients reported a change in employment status, and
half experienced reduced working hours since the start of
COVID-19.

The most commonly reported financial impact was
reduced working hours and income (52%) (Figure 2), fol-
lowed by stopping work (21%) and retrenchment (13%).
In The Gambia, South Africa, and Mozambique, 41.5%,
22.7%, and 18.3% of patients respectively, reported using
capital (dissaving). This may be accomplished by tap-
ping into a savings account, selling assets or property,
or borrowing against future income. When assessing
the influence of COVID-19 on financial status based on
the timing of COVID-19, high costs of food/living and
reduced working hours/income were more commonly
experienced during the COVID-19 waves (Figure 2).
Overall 31.9%, 18.3%, and 66.9% in South Africa, The
Gambia, and Mozambique respectively, reported little or
no impact on their financial status as a result of COVID-
19 and the government restrictions.

Perceived impact of COVID-19 on mental health

We assessed psychological distress using the Kessler Psy-
chological distress (K10) (Cronbach’s alpha = 0.85) (Table
2). Overall, 29.4% of participants experienced some level
of psychological distress, with 13% falling into the mod-
erate to severe categories. Mozambique had the lowest
levels of distress (only 1 moderate case, no severe). The
Gambia showed the highest distress moderate (10.8%)
and severe distress (8.7%). South Africa had moderate
results, with 14.3% (combined moderate + severe) still
experiencing notable distress.

We assessed health-related quality of life using the
36-Item Short Form Health Survey (SF-36), compar-
ing participants who reported no impact versus those
who reported an impact on health-seeking behaviour
(HSB). Across nearly all SF-36 domains, individuals who
reported an impact on HSB scored significantly lower
than those who reported no impact, indicating poorer
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Table 2 Characteristics of TB survivors in Mozambique, The Gambia, and South Africa who completed the COVID-19 questionnaire at
a TB Sequel follow-up visit (n=487)

Mozambique Gambia South Africa Total p-value
N=137 N=231 N=119 N=487
N (%) N (%) N (%) N (%)
At recruitment into the TB Sequel study
Age <0.001
18-29 47 (34.3) 114 (49.4) 21(17.6) 182 (374)
30-39 42 (30.7) 66 (28.6) 54 (45.4) 162 (33.3)
40-49 24.(17.5) 32(13.9) 34 (28.6) 90 (18.5)
50-59 19(13.9) 15(6.5) 5(4.2) 39(8.0)
60+ 5(3.6) 4(1.7) 5(4.2) 14 (2.9)
Sex 0.097
Female 53(387) 66 (28.6) 34 (28.6) 153(314)
Male 84 (61.3) 165 (71.4) 85 (71.4) 334 (68.6)
Education
No formal schooling 5(3.7) 72 (31.2) 0(0.0) 77 (15.8) <0.001
Primary school 48 (35.0) 27(11.7) 22 (18.5) 97 (19.9)
Secondary school 68 (49.6) 56 (24.2) 14(11.8) 138(28.3)
High school or equivalent 8 (5.8) 68 (29.4) 77 (64.7) 153 (31.4)
Vocational training 0(0.0) 5(2.2) 4(34) 9(1.8)
University 8(5.8) 3(1.3) 201.7) 13(2.7)
Marital Status <0.001
Divorced/Separated 13(9.5) 13(5.6) 9(7.6) 35(7.2)
Living with Partner 53(38.7) 0(0) 21 (17.6) 74 (15.2)
Married 8(5.8) 93 (40.3) 33(27.7) 134 (27.5)
Single 56 (40.9) 120 (51.9) 52 (43.7) 228 (46.8)
Widowed 7(5.1) 5(2.2) 4(34) 16 (3.3)
HIV status <0.001
Negative 76 (55.5) 213(92.2) 40 (33.6) 329 (67.6)
Positive 61 (44.5) 18 (7.8) 79 (66.4) 158 (32.4)
Year of treatment initiation/recruitment <0.001
2017 2(15) 19 (8.2) 2(1.7) 23 (4.7)
2018 29 (21.3) 89 (38.5) 40 (33.6) 158 (32.5)
2019 105 (77.2) 123(53.2) 77 (64.7) 305 (62.8)
TB Sequel follow-up visit after completion of TB treatment
Time since treatment completion
Median days (IQR) 27 (17-27) 26 (15-28) 16 (13-27) 26 (16-27) <0.001
Timing of COVID-19 questionnaire <0.262
“Out-of-wave” 56 (40.9) 95 (41.1) 59 (49.6) 210 (43.1)
“In-wave” 81 (59.1) 136 (58.9) 60 (50.4) 277 (56.9)
Proportion returning for <0.001
24 months study visit 51(375) 71(35.9) 41(51.3) 163 (39.4)
36 months study visit 71(52.2) 107 (54.0) 37 (46.2) 215(51.9)
48 months study visit 14 (10.3) 20 (10.1) 2(2.5) 36 (8.7)
Current employment status <0.001
Full-time work (>30 h per week) 47 (35.6) 112 (48.7) 37(32.5) 196 (41.2)
Part-time work (15-30 h per week) 18 (13.6) 18 (7.8) 20(17.5) 56 (11.8)
Casual work (irregular hours) 7 (5.3) 35(15.2) 4(3.5) 46 (9.7)
Looking for work 34 (25.8) 4(1.7) 40 (35.1) 78 (16.4)
Not in the paid workforce 1(0.8) 58(25.2) 5(4.4) 64 (13.4)
Other 25(18.9) 3(1.3) 8(7) 36 (7.6)
Employment status changed since before COVID-19 <0.001
No 132 (96.3) 165 (71.4) 93 (78.1) 390 (80.1)

Yes 5(3.7) 66 (28.6) 26 (21.9) 97 (19.9)




Jinga et al. BMC Public Health (2025) 25:2660 Page 7 of 15
Table 2 (continued)
Mozambique Gambia South Africa Total p-value
N=137 N=231 N=119 N=487
N (%) N (%) N (%) N (%)
Reduced working hours during COVID-19
No change 95 (69.3) 89 (38.5) 62 (52.1) 246 (50.5) <0.001
Changed 42 (30.7) 142 (61.4) 57 (47.9) 241 (49.5)
Household composition changed since before COVID-19 57 (47.9) 142 (61.5) 42 (30.7) 241 (49.5) <0.001
Health-seeking behaviour (HSB) N=137 N=229 N=114 N=481
No impact 84 (61.3) 33(144) 42 (36.8) 159 (33.1) <0.001
Little impact 31 (22.6) 48 (21.0) 20(17.5) 99 (20.6)
Moderate impact 14 (10.2) 64 (27.9) 17 (15.0) 95 (19.7)
Serious impact 8(5.9) 84 (36.7) 35(30.7) 128 (26.6)
Financial status N=133 N=230 N=119 N=482
No impact 89 (66.9) 42(183) 38(31.9) 169 (35.0) <0.001
Little impact 19(14.3) 59 (25.7) 24 (20.2) 102 (21.2)
Moderate impact 16 (12.0) 63 (27.4) 15(12.6) 94 (19.5)
Serious impact 9(6.8) 66 (28.7) 42 (353) 117 (24.3)
Coping strategies during COVID-19 N=136 N=229 N=119 N=484
Borrowed money 13(9.6) 81(35.3) 16 (13.5) 110 (22.7) <0.001
Used savings 7(5.2) 9(3.9) 8(6.8) 24(5.0) 0.503
Sold assets or property 5(3.7) 52.2) 3(2.5) 13(2.7) 0.689
Social changes
Affected relationships 4(1.9) 3(4.2) 7(2.2) <0.001
Increased psychological distress or anxiety . 91 (44.2) 18 (25.4) 110 (34.5) 0.975
Food or income insecurity 42(97.7) 110 (534) 50 (70.4) 202 (63.3) 0.010
Perceived psychological distress (K10) <0.001
Likely to be well (< 19) 115 (84.0) 141 (61.0) 88 (74.0) 344 (70.6)
Mild mental disorder (20-24) 21(15.3) 45 (19.5) 14(11.8) 80 (16.4)
Moderate mental disorder (25-29) 1(0.7) 25(10.8) 9(7.6) 35(7.2)
Severe mental disorder (= 30) 0(0.0) 20(8.7) 8(6.7) 28 (5.8)

Health-related quality of life
Mean (SD)

Abbreviations: HSB Health-seeking behaviour, HRQoL Health-related quality of life

perceived health status (Table 3). There were differences
were noted in energy/fatigue (mean = 46.45 vs. 59.23; p
< 0.0001) and social functioning (mean = 54.45 vs. 69.75;
p < 0.0001), suggesting that perceived strength and social
engagement were particularly affected among those
whose HSB was impacted. Those who reported an impact
on HSB scored significantly lower in emotional well-
being (mean = 67.86 vs. 73.70; p = 0.0006), pain (mean
=49.16 vs. 59.02; p = 0.0009), and general health percep-
tions (mean = 44.39 vs. 48.59; p = 0.0080).

Health-seeking behaviour and COVID-19 cases

We compared the timing of health seeking and COVID-
19 cases. In total, 56.9% of interviews were conducted
during COVID-19 waves, while 43.1% were conducted
outside of these periods (when cases of new infections
were low). In Figure 3, we observed a sharp decrease in
people seeking care whenever there was a sharp rise in
COVID-19 cases in Mozambique and The Gambia.

In South Africa, in addition to comparing the timing of
health-seeking and COVID-19 cases, we also compared
it with the different levels of restrictions. Figure 4 shows
the total number of COVID-19 cases over time and the
proportion seeking care between March 2021 to Octo-
ber 2021. We observed low health-seeking behaviour in
March 2021 which may be related to overcoming wave
2 in South Africa with 19,042 reported cases. However,
because the COVID-19 cases were low from April 2021
we noted an increase in the number seeking care which
also corresponded to Alert Level 1 when most normal
activities were allowed to resume. The decline in health-
seeking behaviour between June 2021 and August 2021
corresponded to the increase in confirmed COVID-19
cases during the same months.
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Fig.1 Perceived effects of COVID-19 on health-seeking behaviour among those who reported an impact and the reason (n = 121). The impact of COVID-
19 on health-seeking behaviour (dots) as a percentage of those who reported any degree of impact (minimal, moderate, or severe), and then among

these, whether it occurred “in-wave” or “out-of-wave”

Factors associated with the perceived impact of COVID-19
and government restriction on health-seeking behaviour
(moderate/serious)

Table 4 shows crude and adjusted estimates from a logis-
tic regression model with 95% confidence intervals (CI)
for experiencing moderate or serious perceived impact of
COVID-19 and government restrictions on health-seek-
ing behaviour.

Compared to those who were psychologically well or
with mild psychological distress, those reporting moder-
ate to severe psychological distress (K10 score >25) did
not affect their perception of COVID-19 on their health-
seeking behaviour (OR 1.56 95% CI 0.34-7.07). Similarly,
poor HRQoL was not associated with a moderate to seri-
ous impact of COVID-19 on health-seeking behaviour
(OR 0.60 95% CI 0.35-1.15).

TB survivors who reported food security were more
likely to perceive a lower impact of COVID-19 on health-
seeking behaviour (OR 6.50, 95% CI 1.35-31.31). While
the sample size is limited, this finding supports the
notion that individuals who are food secure are more
inclined to seek healthcare, thus more likely to perceive
an impact [19].

Factors associated with higher likelihood of perceiving
a moderate to serious impact were: those living in The
Gambia compared with South Africa, (aOR 5.39, 95% CI

(2.12-13.69); males impact (aOR 2.0 95% CI 1.04-3.77);
people living with HIV and on ART (aOR 3.33, 95% CI
1.30-8.51); and those who reported social changes (any
report of affected relationships, increased psychological
distress or anxiety or food or income insecurity) (aOR
3.22, 95% CI 1.76-5.89). There was a strong indepen-
dent relationship between moderate or serious impact of
COVID-19 on health-seeking behaviour and reporting
a moderate or severe impact of COVID-19 on financial
status (aOR 9.53, 95% CI 4.00-22.69; aOR 27.41 95% CI
9.90-75.43).

Discussion

In this study, we describe health-seeking behaviour,
perceived financial impact and the mental health of TB
survivors one year after the COVID-19 pandemic. Our
findings show that Governments’ response to COVID-
19 affected healthcare-seeking behaviour, financial status
and caused psychological distress.

In terms of financial impact our results show that dur-
ing the COVID-19 pandemic and government restric-
tions, TB survivors suffered job losses and reduced
working hours. Our results support other studies and
reports in terms of the financial impact of COVID-19
on individuals in South Africa including TB survivors.
For example, according to a report by the South African
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Fig. 2 Perceived impact of COVID-19 on financial status among those who reported an impact and the reason (n = 246). The impact of COVID-19 on
financial status (dots) as a percentage of those who reported any degree of impact (minimal, moderate, or severe), and then among these, whether it
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Table 3 Health-related quality of life scores, stratified by perceived impact of COVID-19 on health-seeking behaviour

Total No impact on HSB (n=258) Impact on HSB (n1=223) P value**

Scale* Items Alpha* Mean SD Mean SD Mean SD

Physical functioning 10 093 61.79 25.70 64.16 2350 5841 28.08 0.0188
Role functioning/physical 4 0.84 29.57 43.85 4537 40.78 24.36 41.34 0.0284
Role functioning/emotional 3 0.83 63.15 47.00 68.26 45.17 57.16 48.46 0.0125
Energy/fatigue 4 0.86 53.55 21.66 59.23 21.14 46.45 20.19 0.0000
Emotional well-being 5 0.90 71.05 18.01 73.70 16.71 67.86 18.89 0.0006
Social functioning 2 0.85 63.07 3294 69.75 29.92 5445 34.92 0.0000
Pain 2 0.78 54.52 31.38 59.02 30.15 49.16 32.20 0.0009
General health 5 0.78 46.64 16.67 48.59 1746 4439 15.36 0.0080
Health change 1 — 20.55 25.64 223 23.18 17.87 27.72 0.0659

High score defines a more favorable health state; each item is scored on a 0 to 100 range so that the lowest and highest possible scores are 0 and 100, respectively;

score of 50 indicating average health
#Using the 36-ltem Medical Outcomes Short Form Health Survey (SF-36)

National Treasury, the COVID-19 pandemic had a sig-
nificant impact on the South African economy, with an
estimated loss of 300 billion Rand in tax revenue for the
2020/2021 fiscal year alone [20]. Our results show that
the financial impact felt during COVID-19 was as a result
of job losses, reduced working hours and high cost of
food. Loss of jobs highlighted in our study was reported
in The Gambia. A report on the impact of COVID-19
on poverty in The Gambia showed that unemployment
rates increased from 9.5% to 11.5% from 2019 to 2021,

also that there was a reduction in economic activity since
people’s incomes had decreased and the prices of goods
increased [21]. Even in situations where there are no pan-
demics TB survivors are known to suffer job losses and
income losses after TB treatment completion [6, 7, 22].

A third of patients reported a loss of capital (dissaving).
Dissaving is a useful indicator of financial hardship [23]
and is when individuals spend money beyond their avail-
able income. This may be accomplished by tapping into
savings, selling assets or property or borrowing against



Jinga et al. BMC Public Health (2025) 25:2660

Mozambique

50000

w B
o o
S 9
S o
S o

20000

10000

o

12%
10%
8%
6%
4%
2%

New COVID-19 cases per month

X
N &

s H

yp

0%
N " N vy N
o s 2 oS P
% o 5

& & & &

Total COVID 19 cases per month

ealth seeking behaviour change due to COVID-19

Health seeking behaviour change due to

2500

2000

1500

1000

500

COVID-19

Page 10 of 15

0

New COVID cases per month

ha
N

Gambia
20
o
2
]
15 3
o
2
10 G
=
o
5 39
— ‘%9
>
y OES
S N N A T A I A A A T S
VA 2 S S A I A AV A S LV S
ST GRS M R g
KN F N F TS x
FY F Y & OYF Y B
@
=
Total COVID 19 cases per month r—‘;
0)
T

= Health seeking behaviour change due to COVID-19

Fig. 3 Health-seeking behaviour of TB survivors and COVID-19 cases in Gambia and Mozambique between March 2021 and October 2021

Changes in health-seeking behaviour numbers, COVID-19 cases in South Africa

Adjusted Adjusted Adjusted Adjusted

alert
5000q_0

evel 3
450000
400000
350000
300000
250000
200000
150000

100000

Total COVID-19 cases per month

50000

0

alert

alert alert

Level 1 Level 3 Level 4

Mar-21 Apr-21 May-21 Jun-21 Jul-21

e Total COVID 19 cases per month

Adjusted Adjusted
alert alert
Level 3 Level 2

60%
(7]
c
9
el
50% .2
=y
(7]
g
40% B
(=}
(]
2
30% o
Q
=
(8}
8
20% £
>
3
10% .2
S
()]
(7]
®
0%

Aug-21 Sep-21 Oct-21

Adjusted alert level

== Health seeking behaviour change due to COVID-19

4

3

2

1

Extreme
precautions -
some activity

to resume.

Restrictions
on many
activities.

Physical
distancing &
restrictions on
social activities

Most
normal
activity

allowed to
resume

Fig. 4 Health-seeking behaviour of TB survivors and COVID-19 cases in South Africa between March 2021 and October 202



Jinga et al. BMC Public Health

(2025) 25:2660

Page 11 of 15

Table 4 Factors associated with the perceived impact of COVID-19 and government restriction on health-seeking behaviour
(moderate/serious) (n=481)

Factor n/N % with Crude OR (95% Cl) Pvalue Adjusted OR
outcome (95% Cl)
Country South Africa 52/114 45.6% ref <0.001 ref
The Gambia 149/230 64.8% 2.19(1.39-3.50) 5.39(2.12-13.69)
Mozambique 22/137 16.1% 0.22 (0.13-041) 048 (0.18-1.27)
Age 18-29 88/180 48.9% ref 0.567
30-39 80/160 50.0% 04 (0.68-1.60)
40-49 37/88 42.0% 0.76 (0.45-1.27)
50-59 13/39 33.3% 0.52 (0.25-1.08)
60+ 5/14 35.7% 0.58 (0.19-1.80)
Sex Female 88/152 34.9% ref 0.002 ref
Male 170/329 51.7% 1.99 (1.34-2.97) 1.96 (1.03-3.74)
Education High school or equivalent 88/150 58.7% ref 0.005 ref
No formal schooling a1/77 53.2% 0.80 (0.46-1.39) 041 (0.16-1.01)
Primary school 32/97 33.0% 0.35 (0.20~ 059) 048 (0.19-1.19)
Secondary school 53/135 39.3% 0.46 (0.28-0.73) 0.94 (0.43-2.03)
Vocational training 3/9 33.3% 0.35(0.08-1.46) 0.46 (0.06-3.50)
University 6/13 46.2% 0.60 (0.19-1.88) 3.23(0.56-18.60)
Marital status Divorced/Separated 13/35 37.1% ref <0.001 ref
Living with Partner 20/74 27.0% 0.63(0.27-1.5) 2.01(0.51-7.94)
Married 77/130 59.2% 245(1.1-5.3) 2.66 (0.83-8.26)
Single 110/226 48.7% 60 (0.77-3.3) 2.18(0.72-6.61)
Widowed 3/16 18.8% 0.39 (0.09-1.63) 0.67 (0.09-5.29)
HIV status Negative 162/327 49.5% ref 0.007 ref
Positive on ART 18/64 28.1% 0.39(0.22-0.72) 3.33(1.30-8.51)
Positive not on ART 43/90 47.8% 0.93(0.58-1.49) 2.10(0.88-4.84)
Median time <26 months 110/231 47.6% ref 0.672
(months) since 26 months 113/250 45.2% 091 (0.63-1.30)
completion
Current employ- Full-time work 133/251 53.0% ref 0.044 ref
ment status Part-time work 29/61 47.5% 0.80 (0.46-1.40) 1.70 (0.73-4.03)
Unemployed 60/167 35.9% 0.50 (0.33-0.74) 1.23 (0.63-2.39)
Employment status  No change 148/384 38.5% <0.001 ref
changed since Status changed 75/97 77.3% 543(3.23-9.12) 2.10 (0.96-4.46)
before COVID-19
COVID-19 wave Out-of-wave 97/206 47.1% ref 0484
In-wave 126/275 45.8% 0.90 (0.67-1.16)
Perceived psycho-  None (< 20) 175/380 46.1% ref 0.560
logical distress Any distress (= 20) 4/7 57.0% 1.56 (0.34-7.07)
(K10)
Financial impact No impact 21/168 12.5% ref <0.001 ref
Little impact 32/99 32.3% 3.34(1.80-6.22) 1.33(0.62-2.88)
Moderate impact 66/92 71.7% 17.77 (9.33-33.80) 9.53 (4.00-22.69)
Serious impact 10/117 88.9% 56.00 (26.82-116.88) 27.41
(9.90-75.43)
Used any savings No 146/369 39.5% ref <0.001 ref
Yes 76/109 69.7% 3.51(2.22-5.56) 0.67(0.33-1.36)
Borrowed money  No 205/453 75.0% ref 0.007 ref
Yes 18/24 45.3% 3.63(1.41-9.31) 0.81(0.22-2.95)
Sold Property No 212/464 45.6% ref 0.038 ref
Yes 10/13 76.9% 3.96 (1.07-14.58) 0.79(0.13-4.77)
Social changes No 58/247 23.5% ref <0.001 ref
Yes 168/319 72.3% 8.51(5.62-12.89) 3.22(1.76-5.89)
Food security Food insecure 30/60 50.0% ref 0.020
Food secure 13/15 86.7% 6.50 (1.35-31.31)
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Factor n/N % with Crude OR (95% Cl) P value Adjusted OR
outcome (95% Cl)

Perceived HRQoL >40 (good HRQoL) 114/215 53.0% ref 0.009 ref

(median) <40 (poor HRQoL) 109/266 40.9% 163 (1.13-2.33) 0.66 (0.36-1.21)

Abbreviations: HRQolL Health-related quality of life

#Social changes include any report of affected relationships, increased psychological distress or anxiety or food or income insecurity

future income. Self-employed people and small busi-
nesses were affected by the COVID-19 pandemic. This is
similar to what was reported in a report on the Impact
assessment of the COVID-19 pandemic on micro, small
and medium sized enterprises in The Gambia. The report
showed that the pandemic had an impact on the liveli-
hoods of traders with 62% of micro, small and medium
sized enterprises reporting that the pandemic led to a
reduction in their earnings [6, 24]. Following an income
shock, households typically reduce spending and assets,
diversify income sources, and adjust household com-
position or location [25]. Half of the patients reported
a change in household composition since the start of
COVID-19.

According to our findings, governments’ response to
COVID-19 affected the healthcare-seeking behaviours
of TB survivors with people missing scheduled visits and
avoiding seeking care for other non-COVID-19 condi-
tions. This was supported by other reports in the region.
In South Africa, the Human Science Research Council
reported that among people living with HIV, 13% did
not have access to their medication during the COVID-
19 lockdown [26]. In Mozambique, a study done on the
effects of COVID-19 on child health services utilization
and delivery reported a decrease in child consultations
at the start of the COVID-19 pandemic and persistent
declines in monthly consultations [27]. In Ethiopia, about
39% of patients with chronic diseases were reported to
have poor health-seeking behaviour [28]. Interestingly,
missing a medication collection visit was predominantly
experienced outside of the COVID-19 waves, possi-
bly due to fear of COVID-19 transmission, stigma sur-
rounding respiratory symptoms, financial losses, lack
of passenger transportation, cost of transportation, and
accessibility of healthcare workers [18].

Our findings show that TB survivors experienced nota-
ble distress. There are significant differences in psycho-
logical distress across countries. Mozambique appears to
have better mental well-being, while The Gambia shows
the highest burden. The findings may reflect underlying
socio-economic, health, or contextual differences that
should be explored further.

In all three countries, when there was a sharp rise in
COVID-19 cases, there was a sharp decrease in TB sur-
vivors seeking care. Our findings echo similar trends
reported by others; for example, in TB testing in South

Africa, the social distancing measures implemented
from 16th-27th March 2020 resulted in a decline in daily
testing volumes compared to the preceding week [29].
During the time of South Africa’s level 5 lockdown imple-
mentation in late March 2020, or even a little earlier, a
dramatic fall in ART initiations was observed in every
province, possibly in response to the declaration of a
state of disaster in the middle of March 2020 [30].

During the COVID-19 pandemic, public health guide-
lines, service updates, and COVID-19 information were
primarily disseminated through digital platforms, includ-
ing websites, social media. For those without access to
smartphones, computers, or internet connectivity were
often excluded from these communication channels, pos-
sibly leading to health seeking delay.

The association between HIV status, specifically being
on antiretroviral therapy (ART), and experiencing a seri-
ous impact on health-seeking behaviour underscores the
heightened vulnerability of individuals living with HIV
during the COVID-19 pandemic. This finding under-
scores the importance of integrated healthcare services
and targeted support for populations with pre-existing
health conditions. Being seriously financially impacted
during COVID-19 was associated with moderate or seri-
ous impact on health-seeking behaviour, highlighting the
notion that poor financial status hinders the decision to
use health services leading to poor care-seeking behav-
iour [31].

Additionally, the marginal association observed
between lack of formal education and the serious impact
of COVID-19 restrictions on health-seeking behaviour
underscores the need for education and awareness cam-
paigns tailored to vulnerable populations. Addressing
barriers related to education can empower individuals to
make informed decisions regarding their health, thereby
mitigating the adverse effects of pandemics on healthcare
access.

Our finding also highlights that males have poor seek-
ing behaviour compared to females, this is consistent
with literature [32—34]. A study in South Africa explored
factors that contribute to men’s poor health seeking
behaviour and found some of the factors to be fear of
knowing own health status, consulting friends and mas-
culinity beliefs [33]. There is need to recognize the chal-
lenges faced by men in health seeking behaviour and
urgently address them.



Jinga et al. BMC Public Health (2025) 25:2660

We found an association between social changes (any
report of affected relationships, increased psychologi-
cal distress or anxiety or food or income insecurity) and
experiencing a serious impact on health-seeking behav-
iour. This finding is similar to findings from a study done
in South Africa which showed that during the COVID-
19 pandemic relationships were impacted in three most
common ways; communication and connection; strained
relationships; and job and economic loss [35].

Implications
These findings highlight the importance of considering
the broader socio-economic and healthcare implications
of pandemic responses. Future pandemic preparedness
efforts should prioritize strategies to mitigate the nega-
tive impact on healthcare-seeking behaviour, particularly
among vulnerable populations, and address the under-
lying social determinants of health to build resilience
and improve response effectiveness. National TB pro-
grammes should integrate contingency plans that ensure
uninterrupted access to TB services during pandemics.
This includes maintaining drug supply chains, decentral-
izing treatment delivery (e.g., community-based or digi-
tal adherence technologies), and designating TB services
as essential healthcare that remains operational during
lockdowns or public health restrictions. Policymakers
should consider targeted interventions to support people
affected with TB and other health conditions, especially
in regions with higher vulnerability, by addressing finan-
cial hardships, ensuring continuity of care, and integrat-
ing mental health and psychosocial support services into
pandemic response plans. Policymakers should embed
financial support mechanisms such as transport vouch-
ers, food parcels, and cash transfers into pandemic
response frameworks. Pandemic preparedness plans
must incorporate mental health and psychosocial ser-
vices as a standard component of care for TB patients
and other vulnerable groups. Community health workers
and TB nurses should be trained to recognize psychologi-
cal distress and refer patients for support, and tele-coun-
seling services should be expanded to ensure access even
during movement restrictions. In summary, addressing
the complex interplay between socio-economic factors,
healthcare access, and psychological well-being is crucial
for enhancing pandemic preparedness, mitigating long-
term impacts, and improving patient support during
public health emergencies like the COVID-19 pandemic.
Our findings may contribute to the body of evidence
and data regarding the impact of COVID-19 on health-
seeking behaviour. The findings would enable national
TB treatment programmes to strengthen the capacity of
primary health care facilities to improve their post-TB
care to TB survivors.
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Limitations

The findings in this study are limited by the lack of a con-
trol group since we only interviewed TB survivors. We
only include TB Sequel study participants. Participant’s
experienced trust, established relationships with study
staff, and better experience (i.e., no queuing and receive
a reimbursement etc.) so this may have influenced their
health-seeking behaviour and the perceived financial
or psycho-social impact of COVID-19. Not everyone is
completing the COVID-19 questionnaire at the same
point after treatment, which means that responses could
be influenced by the time elapsed since treatment com-
pletion (and related follow-up visits) rather than by the
COVID-19 restrictions themselves. In other words, the
need for healthcare engagement might vary depending
on the time since treatment ended, and may not be as sig-
nificantly impacted by lockdown measures.

This study is a cross sectional study therefore; we can-
not establish causality because it’s impossible to deter-
mine whether the exposure preceded the outcome. We
used logistic regression model to estimate Odds Ratios
(OR) which can over-estimate where the outcome is
>10% and is not a rare event.

TB Sequel is an observational cohort study so some
explanatory variables may not have been collected
and the analysis could only include what data was col-
lected through the COVID-19 questionnaire and the
main cohort data. We only considered individuals who
attended a TB Sequel follow-up visit from April to Octo-
ber 2021. We did not conduct interviews with those who
returned outside of this timeframe, nor do we possess
data on those who did not return at all. Additionally, we
are uncertain if the psycho-socio-economic effects of
COVID-19 influenced their health-seeking behaviour.
For some of the TB Sequel participants who had COVID-
19 before the interview, this may have in itself contrib-
uted to additional out-of-pocket expenses for testing and
treatment of symptoms, contributing to the perceived
financial impact of COVID-19.

Another limitation is recall bias; participants were
asked to recall things that had happened a year or more
before the interview date.

Conclusion

Governments’ response to COVID-19 affected TB survi-
vors’ healthcare-seeking behaviour, financial status and
mental health. The impact was more pronounced among
males, TB survivors living with HIV on ART, and those
experiencing significant financial and social hardships.
The long-term adverse effects on health-seeking behav-
iour are important for TB survivors who are at increased
risk for recurrent disease and long-term disability in the
first two years after treatment completion. The study
emphasizes the need for future pandemic preparedness
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strategies to address socio-economic and healthcare
implications, focusing on reducing healthcare-seeking
behaviour and addressing health determinants. Policy-
makers should implement targeted interventions to sup-
port TB survivors, particularly in vulnerable regions, by
addressing financial difficulties, ensuring continuity of
care, and integrating mental health services into pan-
demic response plans.
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