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Abstract 

Although tuberculosis is a preventable and treatable disease, its management 

has been challenging for tuberculosis control and prevention programs in low- and 

middle- income countries such as Mozambique. We assessed the TB knowledge 

and healthcare-seeking behaviors among adults with HIV and caregivers of paediat-

ric patients with symptoms of TB. The study was conducted between February and 

October 2023 at Manhiça District Hospital. A total of 60 interviews were conducted 

with people with HIV and caregivers of paediatric patients showing symptoms of TB. 

The interviews were transcribed, coded using an excel matrix, and analyzed using 

a content analysis approach. Half of the participants recognized airborne transmis-

sion through coughing as the main mode of TB transmission, while others were 

unsure or linked TB to sociocultural beliefs. Coughing was identified by most as the 

main symptom, with some also mentioning chest pain, bleeding, fatigue or weak-

ness, weight loss, fever and night sweats. Many respondents believed that avoiding 
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sharing utensils was the main way of preventing TB. Respecting the respondents’ 

reasons and time taken to seek health care, our findings revealed that most partici-

pants had experienced the persistent coughing for more than 3 weeks. Some sought 

medical care, but did not see any improvement, while others chose to wait for their 

next scheduled doctor visit, hoping to address their symptoms. Our results showed 

that delays in seeking care were common among participants with TB symptoms, 

reflecting limited awareness of the disease. Factors such as waiting for the next 

scheduled doctor’s visit, misinterpreting symptoms, and misconceptions about TB 

may have contributed to these delays. To address this, raising awareness about TB 

transmission, symptoms and prevention, dispelling myths through health education, 

and improving TB symptom follow-up through a coordinated approach across various 

patient entry points are essential.

Background

Tuberculosis (TB) remains the world’s leading cause of death from a single infectious 
agent despite being a preventable and treatable disease [1–3]. In 2023 alone, approx-
imately 10.8 million people fell ill with TB and 8.2 million people were newly diagnosed 
with the disease, of whom 12% were children and young adolescents [3]. In the same 
year, TB accounted for 1.25 million deaths, of which 1.09 million were HIV-negative and 
161,000 were people with HIV (PWH) [3]. Furthermore, thirty high TB burden coun-
tries, including Mozambique, bear 87% of the TB cases worldwide [3–5]. For instance, 
Mozambique, a country located in southern Africa, ranked among the 11 countries with 
the highest burden of TB, TB/HIV, and multidrug-resistant TB (MDR-TB) in 2023, with 
an estimated incidence of 300–499 new cases per 100,000 population [3,5,6].

Although the world has made progress in reducing the number of deaths caused 
by TB by 23% between 2015 and 2023, this is still far from achieving the WHO End 
TB Strategy milestone of a 75% reduction by 2025 [3]. Numerous studies have 
highlighted that the delay in diagnosis and treatment of TB is still a major challenge 
of tuberculosis control and prevention programs in low- and middle-income countries 
such as Mozambique [7–11]. In these contexts, the management of TB in children and 
adult PWH is further hampered by several factors. On one hand, the local miscon-
ceptions about TB transmission, the presence of non-specific signs and symptoms, 
and the slow clinical progression within these groups complicate timely diagnosis, and 
treatment [10,12–16]. For instance, previous studies conducted in the same study 
setting have shown that limited knowledge of TB, particularly its symptoms, diagnosis 
and treatment, among both caregivers of paediatric patients and health professionals 
has negatively affected patient outcomes and undermined national efforts to control 
the disease [16,17]. On the other hand, a study conducted in Uganda has revealed 
that health system factors such as lack of training, low staff motivation, and high work-
load, along with contextual factors including time and cost borne by patients to seek 
and complete TB evaluation, poor health literacy, and stigma against patients contrib-
ute to missed opportunities in TB investigation at public health facilities [18].
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Moreover, the diagnosis of pulmonary TB typically relies on sputum samples, which are often paucibacillary and 
challenging to collect from PWH and children [19]. Limited sputum production and reduced sensitivity of diagnostic tools 
in detecting M tuberculosis in paucibacillary sputum limit its utility [20,21]. The objective of this study was to explore the 
knowledge about TB and healthcare-seeking behaviors, particularly among PWH and caregivers of paediatric patients to 
identify gaps related to these populations’ behaviors.

Materials and methods

Study design and setting

This generic interpretative qualitative study was embedded in a multi-country project evaluating a novel stool-based 
qPCR diagnostic assay (Stool4TB) [19]. It was conducted in Manhiça, a rural district in Southern Mozambique, located 
approximately 90 km from Maputo city, the country’s capital (Fig 1). Manhiça covers an area of 2360 square kilometers, 
and is home to around 49,000 inhabited households with a total population of approximately 266,435 people [22–24]. The 
Manhiça District has two hospitals, and it is estimated that the prevalence of HIV infection among adults in the district is 
35%, with an incidence of HIV among adolescent girls and young women ranging from 0.3% to 1% [22,25–27]. In 2012, 
the TB case notification rate was 552 per 100,000, with significantly higher rates observed among people with HIV [28]. A 

Fig 1.  Map of the Manhiça District. Source: created by the Author using QGIS software (version 3.2.3-Bonn), country boundaries admin 3 level, and 
line features (i.e., waterways, roads and railways lines) shapefile are from The Humanitarian Data Exchange (https://data.humdata.org/). The direct links 
to each shapefiles data are as follow - country admin 3 level (direct link), road line shapefiles (direct link), railway line shapefiles (direct link), waterways 
shapefiles (direct link). Health facilities’ GPS data was acquired from the Manhiça Health and Demographic Surveillance System (HDSS) data of the 
Manhiça Health Research Centre (CISM) [30].

https://doi.org/10.1371/journal.pgph.0004734.g001
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substantial proportion of the Manhiça population works in commerce, fishery, and subsistence farming, with some working 
as laborers in two sugar cane plantations and refineries, and others employed by small agricultural farms [29,30].

Study respondents, recruitment and data collection

A total of 60 participants were recruited between 9th February 2022 and 9th March 2023 at Manhiça District Hospital, 
including 20 PWH and 40 caregivers of paediatric patients with symptoms of TB. Participants were recruited at the exit of 
the consultation room, using a combination of purposive and convenience sampling methods [31,32]. The purposive sam-
pling technique, also called judgment sampling, is a type of non-probability or non-random sampling in which researchers 
deliberately select participants based on specific characteristics they possess [32]. On the other hand, the convenience 
sampling is another non-probability approach where participants are selected from the target population based on their 
ease of access [31,32]. The selection criteria included: adult PWH aged ≥ 18 years of age or caregivers responsible for a 
child aged ≤ 8 years who are seeking care at the main study health facility (Manhiça District Hospital) with presumptive TB, 
enrolled in the Stool4TB clinical study, and willing to participate in the Socio-Behavioral Study (SBS).

Data were collected through exit-interviews (EIs) (S1 Text), which consisted of open-ended questions lasting between 
30 and 45 minutes. The interview guide was designed to explore the opinion of PWH and caregivers about presumptive 
TB status and health-seeking behavior.

Two trained social sciences research assistants (HD and OC) collected the data. Both fieldworkers were fluent in 
Portuguese (the national language of Mozambique) and Xichangana (local language) and were trained in protocol proce-
dures and qualitative data collection methods. The research assistants were supervised by a study coordinator (AL), who 
reported directly to the local Principal Investigator (KM). Interviews were conducted in either Xichangana or Portuguese, 
depending on participant preferences, and audio-recorded with their consent.

Data management and analysis

Transcriptions and storage.  The interview recordings were transcribed verbatim and translated simultaneously 
from Xichangana to Portuguese by the research assistants (HD and OC). Subsequently, selected excerpts were later 
translated from Portuguese to English by a professional translator. During this translation process, repeated words, 
incomplete sentences, and expressions of hesitation were removed to improve readability, while missing or implied words 
were inserted in brackets to preserve the intended meaning and ensure clarity. To ensure data safety and privacy, all 
recordings, transcripts, and summaries were stored at the Manhiça Health Research Center on a password-secured data 
server, ensuring that only study members had access to the data.

Data quality control.  To ensure data quality, the study team proceeded with revision of both recording and transcripts 
throughout the course of the study [33,34]. First, the study coordinator reviewed each recording by listening to its content 
to evaluate if all questions were made as follows or asked in the interview guide, checked the quality of the responses, 
as well as the opportunities for prompts and probes. Together with the principal investigator, the coordinator discussed 
the findings of the data quality control to design better corrective actions to improve the quality of the data. Next, the 
corrective actions were regularly discussed with the research assistants to ensure their implementation.

As with the recordings, the study team ensured quality control of the transcripts. This process involved listening to the 
audio recordings and comparing them with the corresponding transcripts. Any findings or inconsistencies were recorded in 
the same document through amendments. The file, including the findings, was then returned to the assistants/transcribers 
for the necessary corrections. In the event of a disagreement, the supervisor and transcriber discussed the discrepancies 
until they reached a consensus. Finally, the corrected transcript was archived for the final data analysis.

Database creation.  For this research, the study coordinator accessed the stored data on July 4th, 2024, to develop 
the writing plan. During this process, two separate databases were created and analyzed based on the study questions. 
The first one was a qualitative database that explored the participants’ accounts of their experiences, perceptions, 
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knowledge, and attitudes towards TB. The second database was for quantitative analysis that explored the frequency of 
the responses and their tendencies among the target groups.

Qualitative analysis.  The transcripts were summarized using the interview guide in a Microsoft Excel matrix, with 
the participants’ ID in rows and the themes, topics and nodes in columns. The themes corresponded to predetermined 
questions that guided the data collection process, such as participants’ knowledge of TB, reasons for seeking health care, 
time taken to seek health care, suspicions of illness and initial actions to relieve symptoms.

For each theme, specific topics were identified, such as “knowledge of TB transmission”, and within those topics, nodes 
were generated, for example, “airborne transmission through cough”. As the data was analyzed through content analysis 
[35], new nodes emerged from thematic analysis [36] and were integrated into the existing topics and themes. The matrix 
was thus structured to reflect this hierarchy: each theme addressed a specific predetermined question, each topic was 
linked to a theme, and each node was associated with a corresponding topic (Fig 2).

Participants’ excerpts were then entered into the cells of each node. Finally, a summary of key insights was created for 
each topic and related nodes, with illustrations using in-text citations and tables of reporting frequencies. The presentation 
of findings complied with the Consolidated Criteria for Reporting Qualitative Research (COREQ) guidelines [37].

Quantitative analysis.  We developed a quantitative database using Microsoft Excel (Microsoft Office Standard 
2016, v16.0.54, 64 bit) by transforming the qualitative database, where we recoded nodes into variables (e.g., themes or 
concepts) and assigned “yes” or “no” values based on the content of participants’ responses (excerpts) for each node. 
For instance, if a participant mentioned ‘coughing’ as a transmission mechanism, the variable ‘coughing’ was assigned 
the value “yes.” The numerical variable ‘age’ was converted into a categorical variable with three categories: young adults 
(18–35), adults (36–65), and the elderly (66+). The quantitative database was then imported into R software (version 

Fig 2.  Code map.

https://doi.org/10.1371/journal.pgph.0004734.g002

https://doi.org/10.1371/journal.pgph.0004734.g002
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4.3.1, dated 16.06.23). Using packages such as GTSummary, tidyverse, and Dplyr, a descriptive analysis was performed 
by calculating the frequency of the responses for each variable. The results were then presented in a tabulated form.

Triangulation.  Using both the qualitative and quantitative databases, we conducted a content analysis to summarize 
the key insights for each theme [35,38]. The data were presented in a way that highlighted the percentage of respondents, 
illustrating trends in their responses, while quotes were included to provide a deeper understanding of the meaning 
emerging from participants’ answers. Finally, these insights and interpretations were cross-referenced with findings from 
similar studies to enhance the validity of the results.

Ethical approval

This study was conducted according to the protocol, the Declaration of Helsinki, as well as other locally relevant regulations. 
Administrative approval was first obtained from the Manhiça District Government (Ref. 1892/GDM/GA/115/2021), followed 
by ethical approval from the Institutional Review Board of the Manhiça Health Research Centre (Ref. CISM-014–2021) in 
Mozambique. Written informed consent was obtained from all participants before any data collection procedures. Thumbprints 
of those who were illiterate were taken in the presence of an impartial witness who signed the consent form as well, ensuring 
that participants were informed and willingly participating. In addition, all interviews were conducted taking into account the 
linguistic comfort of each respondent. Following the interviews, all recordings and field notes were anonymized using identifi-
ers such as “Male Caregiver 01” or “Female Adult Patient 01”. However, only the principal investigator, study coordinator, and 
research assistants had access to information that could identify individual participants during and after data collection.

Results

Socio-demographic characteristics

In this study, we interviewed 20 adult patients and 40 caregivers of paediatric patients. The overall mean age of all par-
ticipants was 38 years, with adult patients being generally older than caregivers, who had a mean age of 32 years. The 
majority of the participants were female caregivers of paediatric patients who had no contact with a TB case. Nonetheless, 
there were differences between the groups, with caregivers more likely to be married, compared to adult patients. Despite 
this, both groups had a low level of education, with adult patients showing a tendency towards lower literacy; the majority 
of caregivers had attended at least some form of schooling, compared to adult patients who had little or no formal educa-
tion. Farming was the primary source of income for the majority of our participants (Table 1).

Knowledge about tuberculosis (transmission, symptoms and prevention modes)

Modes of transmission.  Half of the respondents, particularly caregivers, identified air-bone transmission through 
coughing as the main route of TB transmission. Only a few of them mentioned saliva droplets produced when speaking as 
another potential route of transmission (Table 2). For instance, Participant 11, an adult female patient, said “[Tuberculosis 
is transmitted] when someone coughs […] and the air comes to you. [So] there you can catch the disease”.

Nonetheless, many participants, particularly adult patients, demonstrated a limited understanding of TB transmission. 
Some admitted they did not know how TB is transmitted, while others expressed misconceptions rooted in sociocultural 
beliefs. Common misconceptions included the idea that TB could be transmitted by touching objects or through sexual 
contact with someone whose family had not carried out traditional purification rituals following a relative’s death, or with a 
woman who had undergone an abortion.

One female caregiver expressed her uncertainty, saying, “It (the way TB is transmitted) (…), I can’t even know if it 
caught” (Female Caregiver 03).

Further illustrating the sociocultural beliefs, a male adult patient shared, “This disease we contract […] when you take 
(use) clothes from someone whose relative has passed away, even if it’s your brother (who died). If you don’t follow the 
rituals and take [the clothes] to your home, you can catch the disease”.
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Additionally, some participants associated it with sharing objects or spaces with TB patients, or exposure to dust or 
smoke, further highlighting the diverse sociocultural interpretations surrounding the disease.

TB symptoms.  Regarding the symptoms of TB (Table 3), most respondents identified cough as the main symptom 
of TB, with only a few of them associating it with other symptoms such as cough with chest pain, bleeding, fatigue or 
weakness, weight loss, fever and night sweats. A male adult patient elaborated, “Yeah, I…when somebody has TB has 
the problem of coughing and then bleeding or coughing and not producing any dirt (sputum) […]”, highlighting a common 
understanding of cough and related complications.

Another participant expanded this view, stating, “Sometimes a person feels headache, coughs, loses weight and their 
hair turns one and one (start losing hair)…can you see, and they get nervous” (Male Adult Patient 09), showing a broader 
but less conventional perception of symptoms.

This view was prevalent among some respondents who mentioned non-specific signs such as hair loss, stress, and 
skin darkening as symptoms or admitted not knowing TB symptoms. Reflecting this lack of awareness, a female Caregiver 
shared, “Hum, it is a bit difficult. No [I couldn’t say what the symptoms of TB were], as I have never seen a person (with 

Table 1.  Sociodemographic characteristics.

Characteristics Adult patients
Total (n = 20)

Caregivers
Total (n = 40)

Age Group

  Young adults (18–35) 4 (6.7%) 26 (43.0%)

  Adults (36–65) 14 (23.0%) 14 (23.0%)

  Elderly (66+) 2 (3.0%) 0 (0.0%)

  Mean: 40, SD [14] 34, SD [10] 50, SD [14]

Gender

  Female 11 (18.0%) 39 (64.0%)

  Male 9 (15.0%) 1 (1.7%)

TB Status

  Cases 0 (0.0%) 0 (0.0%)

  Contacts 0 (0.0%) 13 (%)

Religion

  Christian 20 (33.0%) 38 (63.0%)

  Muslim 0 (0.0%) 2 (3.0%)

Marital status

  Single 13 (21.7%) 10 (16.7%)

  Married 6 (10.0%) 25 (41.7%)

  Widowed 1 (1.7%) 5 (8.0%)

Education Level

  Illiterate 8 (13.0%) 3 (5.0%)

  Incomplete Primary level 6 (10.0%) 15 (25.0%)

  Primary level completed 3 (5.0%) 3 (5.0%)

  Incomplete Secondary level 3 (5.0%) 8 (13.0%)

  Secondary level completed 0 (0.0%) 10 (16.7%)

  High school 0 (0.0%) 1 (1.7%)

Sector

  Public 0 (0.0%) 4 (6.7%)

  Private/NGO 0 (0.0%) 1 (1.7%)

  Informal 20 (33%) 35 (87.5%)

https://doi.org/10.1371/journal.pgph.0004734.t001

https://doi.org/10.1371/journal.pgph.0004734.t001
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TB), it is difficult” (Female Caregiver 11). These varied responses underline the gaps in understanding and the need for 
targeted education on TB symptoms.

TB prevention modes.  When asked how to prevent TB, several participants correctly mentioned TB preventive 
methods such as social distancing, seeking and complying with medical recommendations, wearing masks, adopting 
proper cough etiquette, keeping living spaces well-ventilated, and avoiding crowded places (Table 4). A female Caregiver 
highlighted these preventive actions, stating, “We must keep wearing masks. A person must try to know their (health) 
status and keep the house windows open, clean it (the house)” (Female Caregiver 27).

However, some participants framed prevention in more personal or less conventional terms. For instance, a male 
adult patient shared, “How to prevent (tuberculosis) is for me to have my plates and spoons […]” (Male Adult Patient 16), 
reflecting an individual approach rooted in the perceived risk of sharing utensils. These insights illustrate both awareness 
of effective strategies and the persistence of personal or culturally informed methods, highlighting areas for strengthening 
TB prevention education.

On the other hand, several participants, particularly caregivers, demonstrated incorrect knowledge about TB preven-
tion. They believed that avoiding sharing utensils or personal items with a TB patient was sufficient for prevention. A male 
adult patient articulated this perspective: “Because I know that I don’t feel good, I can’t exchange my cup with my friend. 

Table 2.  Knowledge of TB transmission forms.

Question: How can someone catch TB?

Answers Number of respondents 
and frequency
n/N (100%)

Quotes

TB is transmitted through the air by cough 30/60 (50%) “[TB is transmitted] when someone coughs [...] and the air comes to you, 
then you can catch the disease” (Female Adult Patient 11)

Don’t know 13/60 (22%) “That (how TB is transmitted) (...), I can’t even know how [to] catch it” 
(Female Caregiver 03)

Non-compliance with traditional rules(11): 
Engaging in sexual relations with someone, 
or using something belonging to a family that 
has not yet undergone a purification ritual 
following the death of a relative.

11/60 (18%) “This disease is contracted [...] when you take the clothes of someone who 
has lost someone, even if they are your brother or sister. If you don’t follow 
the rituals and take them home, you can catch the disease” (Male Adult 
Patient 25)
“[You get TB] from having sex, it’s a lot. Sometimes if someone has died in 
the house and they don’t follow the recommendations (rituals), one of the 
people can contract the disease” (Female Adult Patient 22)

Sharing objects or space with someone with 
TB.

5/60 (8%) “[You catch it] [...] by using objects like, for example, [...] a blade that 
someone has used who has tuberculosis [...] or having used a glass that 
someone with tuberculosis has used. [There are various ways [of transmit-
ting it]” (Female Caregiver 11).

Getting in touch with droplets of saliva from 
someone with TB.

6/60 (10%) “They explained to me that talking can transmit that, if that comes out, if 
saliva comes out, he playing with his friends, he can transmit this tubercu-
losis disease” (Female Caregiver 11).

Having sex with a woman who has had an 
abortion

2/60 (3%) “It’s transmissible when you have sex with a woman who has had an abor-
tion. And you come in (I mean, you have sex with her), without telling her” 
(Male Adult Patient 08).

Getting in touch with dust 1/60 (2%) “[…] my husband got sick [...] because he worked in the fields. [...] So, we 
think he caught it there because of that dust, from those chickens. When 
it’s chickens, I don’t know what they use, sawdust, bran, lots of things, 
right, and then he started coughing. We saw that the disease was getting 
worse and we took him to the hospital, [where] he was diagnosed with 
tuberculosis” (Female Caregiver 15).

Smoke 1/60 (2%) “Tuberculosis is a disease that appears in people who smoke cigarettes. It 
rots the lungs […]” (Male Adult Patient 16).

https://doi.org/10.1371/journal.pgph.0004734.t002

https://doi.org/10.1371/journal.pgph.0004734.t002
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Another thing I know that must be respected is taking control over my spoon; do not let anybody use it. My plate must be 
mine, but to talk, smile, live, and be the same one you used to be, hum” (Male Adult Patient 14).

Additionally, a few participants admitted to not knowing how to prevent TB, while a couple of them recognized family 
purification rituals as a method of TB prevention, indicating significant gaps in awareness. This belief was captured by one 
participant, who stated, “[…] to not catch [this] disease, most of us, I can talk about my brother-in-law, has died due to not 
following the rituals after a death (of somebody). It was like an argument between us (he and I), because I had had two 
wives, I did the bath (a ritual) with my wives, we followed the recommended rituals and we got out of this (we prevented 
ourselves from the TB) […]” (Male Adult Patient 23).

These findings highlight the persistence of culturally informed misconceptions about TB prevention and the need for 
tailored health education to address these gaps.

Health seeking behavior of TB symptomatic patients

Patients’ symptoms and reason for seeking health care.  Persistent cough was the primary symptom and the most 
cited reason for seeking-healthcare, across all participant groups (Table 5). For example, Participant 11, a male adult 
participant said “What made me come to Hospital today it is cough. There are […] two weeks that I have been coughing. 
Hah, I thought it was [normal] cough and that it would pass but it doesn’t pass”.

Table 3.  Knowledge of symptoms of tuberculosis.

Question: How can you recognize that someone has TB?

Answers Number of 
respondents 
and frequency
n/N (100%)

Quotes

Symptoms of 
unwellness

Cough with 
chest pain* or 
blood**

34/60 (57%) (2*, 
3**)

“Yeah, […] when someone has tuberculosis they have problems of [...] coughing and then getting that 
blood out or coughing very badly and not getting dirt out (sputum) […]” (Male Adult Patient 09).
“[he has] a cough [and] chest pain. I can’t stand it. I know, because you see that this person is sick, 
but they cough and feel chest pain, and they say it’s tuberculosis” (Female Adult Patient 20).

Fatigue or 
weakness

13/60 (22%) “[…] I’ve heard of it. You lose weight, you get weak and almost lose your strength, you don’t feel like 
eating, you have no appetite for food” (Female Adult Patient 26).

Fever, head-
ache or vomit

7/60 (12%) “Fever [and] vomiting, [...] that’s more or less what I know” (Male Caregiver 06).
“The symptoms of this disease are fever, headache […]” (Female Adult Patient 21).

lack of 
appetite

7/60 (12%) “I can’t lie to you, but they say that they lack appetite, you are tired, it hurts […] when you talk […], 
something like that. I have never been ill” (Female Caregiver 10).

Night sweats 6/60 (10%) “[…] night sweat, cough for two weeks, fever […]”” (Female Caregiver 26).

Stress 1/60 (2%) “Sometimes someone feels head[ache], cough, gets thin and their hair gets a bit…you see, and gets 
nervous” (Male Adult Patient 09).

Physical 
changes

Weight 
loss(18)

18/60 (30%) “[…] the people I have seen, some lose their weight, they lose even their ability to work, you see!” 
(Male Adult Patient 23).

Experience 
hair loss or 
changes 
in capillary 
characteristics

4/60 (7%) “[…] when a person had tuberculosis, we could see that they were breaking up, they were losing 
weight, their hair was [flat] [...] like a white person. That’s how we realized that this person had tuber-
culosis” (Male Adult Patient 14).
“People who have this disease, you can see by their appearance, [...] [that] the disease has already 
consumed them a bit (they’ve lost weight), their hair is scattered and they’re running out, they look 
unpleasant. Then you say, No, this person is breaking up. [...] but [...] I can see it in his body, in his 
appearance [...] and hair” (Male Adult Patient 18).

Develop 
darker skin

1/60 (1.7%) “[…] coughing a lot [...] unlike a cold, [...] coughing all the time, [...] getting dark, losing weight [...]. I 
don’t know of any other symptoms” (Female Caregiver 11).

Don’t know 10/60 (16.7% “Um, that’s a bit difficult. I wouldn’t [be able to say what the symptoms of TB would be], as perhaps 
I’ve never lived with this person (someone with TB), it’s difficult” (Female Caregiver 11).

https://doi.org/10.1371/journal.pgph.0004734.t003

https://doi.org/10.1371/journal.pgph.0004734.t003
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In addition, Participant 8, a female caregiver, explained that “[…] he (the child) has a cough that doesn’t go 
away. It would go away in a week and start the following week. […] [and] he was getting thin (losing weight) […]. 
[That’s] why I came to the hospital to be able to examine (him) to find out what he (the child) has” (Female Care-
giver 08).

TB-related symptoms such as fever, weight loss, night sweats, chest pain, headache, and weakness were often 
reported as secondary reasons for seeking health care. For instance, a male caregiver noted, “Fever [and] vomiting, [...] 

Table 4.  Knowledge of ways to prevent tuberculosis.

Question: How can someone prevent her/himself from TB?

Answers Number of respondents 
and frequency
n/N (100%)

Quotes

Avoid sharing objects and 
utensils with someone with 
symptoms of TB

26 (43%) “Because I know I’m not well, I can’t exchange my can with my friend. Another thing I know 
you have to respect is having control over my spoon, nobody uses it. My plate not being 
used, being mine, but talking, smiling, living, being the same as before, um” (Male Adult 
Patient 14).

Keep social distance from 
with someone with symp-
toms of TB

23 (38%) “The way to prevent this is for me to have my plates and spoons, because my plate is my 
plate and my spoon is mine. And when it comes to sleeping, distance yourself from the 
woman, because when you sleep next to her, there’s an exchange of breaths. [...] I, who feel 
the pain, can distance myself from her […]” (Male Adult Patient 16).

Seek for health care 
and comply with medical 
recommendation

18 (30%) “To prevent this disease, we must go to the doctor for treatment” (Female Adult Patient 21).
“[…] the best prevention is [...] to go to the hospital, [and] when they tell you this, you have 
to comply [with] what they’re telling you, [that] you’ll get out of it” (Male Adult Patient 14).

Use mask 12 (20%) “Putting on a mask [is the] first thing. Wearing a mask. Care like this [...] children at school 
and even here at home will be a bit difficult, because she has to stay I don’t know inside, 
alone or with a mask on […]” (Female Adult Patient 26).

Don’t know 9 (15%) “Prevention of this disease is (silence), [...] I don’t know how I can prevent it” (Male Adult 
Patient 19).

Comply with the cough 
etiquette

9 (15%) “With a person with tuberculosis at home, the method of prevention is to get together with 
them, advise them to use their glass, a spoon, their plate and when they cough, don’t cough 
anywhere, get something or if they want to spit, they can take a cloth and close their mouth 
and spit, like this” (Female Adult Patient 21).
“The person who has tuberculosis has to either close their mouth or wear a mask when 
coughing. What I know is that to follow the recommendations, you always have to take 
precautions. You either have to stay away from them (family members) for a while, or I have 
to wash the dishes I eat on my own. The plate and spoon have to be my things” (Male Adult 
Patient 18).

Keep individual and collec-
tive (house) hygiene

6 (10%) “When you go to the bathroom, you should always have water to wash your hands with soap 
or ash when you feed them” (Female Caregiver 22).

Keep the house or the place 
ventilated

3 (5%) “Hum, one of the things [is that] the room can’t be too stuffy, you have to [...] open the win-
dows to let the sun in, to air it out” (Female Caregiver 19).
“You have to wear a mask. You have to find out about your condition and leave the windows 
open, clean the house” (Female Caregiver 27).

Comply with traditional rules 
of purification

2 (3%) “[...] in order not to catch [this] disease, most of us, I can mention my brother-in-law, lost his 
life because he didn’t follow the rituals after a death. There was like an argument between 
us, because I had two wives, I did the bath with my wives, we followed the recommended 
rituals and we got out of it (we prevented ourselves) […]” (Male Adult Patient 23).

Avoid crowding 2 (3%) “Places where alcohol is consumed, you can sit here or there, that’s it. Then we can prevent 
the disease from contaminating us. And know that, in places where people are crowded, 
I have to stay away, when I realize that the air is going that way, you sit on the other side, 
they’re going to cough that way, and you stay on this side. You have to realize the direction 
of the air, don’t sit on this side, because everything they cough turns towards you” (Male 
Adult Patient 19).

https://doi.org/10.1371/journal.pgph.0004734.t004

https://doi.org/10.1371/journal.pgph.0004734.t004
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that’s more or less what I know” (Male Caregiver 06), while a female adult patient added, “The symptoms of this disease is 
fever, headache […]” (Female Adult Patient 21).

In contrast, some who were PWH mentioned collecting antiretroviral (ARVs) pills as their main reason for seeking 
health care, despite having experienced one or more TB-related symptoms. One male adult patient described his situa-
tion, stating, “Here, at the hospital, I came to collect pills that I take every three months. [However] […] I feel […] always 
pain around here (chest), as if something were eating me. I cough, and nothing comes out. [...] my illness is just coughing 
and [...] a headache. [...] my head has been aching for a long time, my head is always aching... my body aches, but at 
night I have a fever and I sweat, I sweat until I drip” (Male Adult Patient 07). This reflects a disconnection between recog-
nizing symptoms and seeking care specifically for TB.

Of note, among the caregivers of paediatric patients, only three reported seeking health care for their children even 
when the children did not show any visible TB-related symptoms. This proactive behavior appeared to be influenced 

Table 5.  Participants’ symptoms.

Question: What do you feel?

Answers Number of respondents 
and frequency
n/N (100%)

Quotes

Cough 50 (83%) “What made me come to the hospital today is that I’ve been coughing. I’ve been cough-
ing for [...] two weeks. I thought it was a cough and that maybe it would go away, but 
nothing does” (Male Adult Patient 14).

Fever 8 (13%) “Because of his illnesses, he has a cough and a fever” (Female Caregiver 08)

Antiretroviral pills collection 
as the main reason for seek-
ing healthcare

7 (12%) “Today I came to check the pills, I always take, but the rule says that when I come to take 
the pills I have to go to the school, where they tell us about the analysis of the medicines 
we take. I told [her] that I had a cough [since] May. [But] it’s been getting worse this 
month (June). Now I’ve been coughing up dirt (Male Adult Patient 23).

Weight loss 8 (13%) “Yes, [...] he (the child) has a cough that doesn’t go away. [...] he had [...] a cough every 
two weeks. One week would pass, and the next week it would start again [...] he was 
already getting thin. So I got worried, [and] said, no, let’s see what’s happening to him. 
[That’s why [...] I went to the hospital so that I could do the tests to find out what he has” 
(Female Caregiver 08)

Night sweat 5 (8%) “What brought me to the hospital today is that I don’t feel well, and I sweat a lot when I’m 
sleeping. I cough a bit [...] and when I’m sleeping, I sweat [...]. So I decided to go to the 
hospital, they (health workers) know what kind of illness it might be” (Male Adult Patient 18).

Chest pain 7 (12%) “What brought me to the hospital was a chest problem, it was hurting a lot. When I cough, 
it looks like a real wound is [there] and dirt comes out [...]. That’s what led me to go to the 
hospital” (Female Adult Patient 13).

Headache 5 (8%) “What made me come to the hospital today was [...] feeling cold, then [...] my ribs hurt, it felt 
like they had been pricked and stretched. So, when I slept [...], I couldn’t turn over, [...] my head 
hurt and [...] I said [...] I’m not well, I have to go to the hospital […]” (Male Adult Patient 15).

Weakness 3 (5%) “[...] now I have chest problems that leave me without strength and energy, that I can’t 
even respond to. I stay still, someone else only sees my eyes blinking, while I feel like 
I’ve died” (Male Adult Patient 15).

Body pain (full body(3), 
feet(2) or rib(2))

7 (12%) “[...] what I feel in my body is my foot and my headache. And my body always hurts 
around here (chest), as if something were eating me. Cough with nothing coming out. [...] 
my illness is just coughing and [...] a headache. [...] my head has been aching for a long 
time, my head is always aching... my body aches, but at night I have a fever and I sweat, 
I sweat until I drip” (Female Adult Patient 07).

Others* 15 (25%) “She doesn’t feel anything. I brought her in because her grandmother is ill, and as she likes 
to carry her around, feed her, she may have passed it on to her.” (Female Caregiver 08)

Legend: *Wounds(2); vomit(1); throat swelling and irritation(2); breathing difficulties(2); lack of appetite(2); nothing (contact of a TB-positive patient)(1); 
stomach pain and diarrhea(1).

https://doi.org/10.1371/journal.pgph.0004734.t005

https://doi.org/10.1371/journal.pgph.0004734.t005
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by health professionals’ instructions to bring their children to the health facility for medical exams. A female caregiver 
explained, “[I have thought] that may be [the child] has tuberculosis because at home there is someone (their grand-
mother) who has it” (Female Caregiver 27). Another caregiver elaborated, “[the child] has nothing. I brought him/her 
because their grandmother is sick (she has TB), [and] as she likes to hold them, [and] feed [them], she might have passed 
on the disease” (Female Caregiver 08).

These findings highlight diverse motivations for seeking health care, with some participants prioritizing other condi-
tions over TB symptoms, while others followed preventive advice for potentially exposed children, underscoring gaps and 
opportunities for TB awareness and early intervention.

Attitudes towards symptoms (suspicions, time needed to seek health care, and action taken to cure or relieve 
the symptoms).  The majority of respondents either attributed their symptoms to no illness or conditions such as cough, 
asthma, HIV complications, malaria, ARV side effects, fatigue, COVID-19, or stomachache (Table 6). In contrast, some 
participants, especially those with a persistent cough, recognized it as a sign of tuberculosis because their symptoms had 
persisted for more than three weeks, even after undergoing some treatment at health facilities that proved ineffective.

Despite these differing perceptions of their condition, the majority of respondents reported not having sought any 
healthcare other than conventional treatments before consulting a physician. Nonetheless, our findings indicate that some 
respondents, including caregivers of paediatric patients who were not a TB contact and PWH, tended to seek health care 
later than caregivers of paediatric patients TB contacts.

Table 6.  Participants’ suspicions.

Answers Number of respondents 
and frequency
n/N (100%)

Quotes

Tuberculosis 21/60 (35%) “I’ve always suspected tuberculosis, as I have an elderly woman with this disease, I suspected 
that maybe here those things (bacteria) have already passed on to me, and I was afraid that the 
children would also become infected” (Female Adult Patient 21).

Nothing 16/60 (27%) “Yeah, [I had] no suspicion. I didn’t have any suspicion, just the pain he (the child) feels. The way 
he coughs, I can’t even like watching him doing that while I’m standing there.” (Male Caregiver 
23).

Cough 8/60 (13%) “Hah, I thought it was a cough and that maybe it would go away, but nothing does. Nothing, I 
didn’t think of other illnesses, my opinion was that it’s just a cough, but when you get to the hos-
pital they always ask you, so maybe they’ll say that this illness comes from these illnesses that 
exist, you’ll think it’s a cough and it’ll pass” (Male Adult Patient 14).

Asthma 5/60 (8%) “I thought it was asthma. [...] then, as I live with elder people, they told me that it could be asthma 
and said that we could give the traditional medicine. If you get the traditional medicine, maybe it 
will get better, because every time you go to the hospital and they give you syrup when it’s over 
[the child] start[s] coughing again” (Male Caregiver 17).

Complications of HIV 4/60(8%) “Hum (yes), [I thought it was] the virus, because I have it. I’m positive [...] for this disease we 
have, AIDS” (Female Caregiver 34).

Malaria 2/60 (3%) “I thought I might have malaria” (Female Caregiver 35)

Side effects of TARV 1/60 (8%) “[…]I just thought it must be an illness, or maybe it’s the pills that aren’t suitable for the treatment 
I’m taking” (Female Adult Patient 10).

Fatigue 1/60 (8%) “Ohhh, I didn’t imagine anything, I can’t lie [...], my illness is the coughing and the cold. When I 
make (made) the lha lha lha (coughing sound), I thought it was tiredness from working so hard 
without anyone to help me. I didn’t think it was an illness” (Female Adult Patient 07).

COVID-19 1/60 (8%) “I suspected, for example, coronavirus, as coronavirus is a disease that is easy to transmit”(Fe-
male Caregiver 06)

Consumption of inap-
propriate thing

1/60 (8%) “It started on Monday [...] last week. Then I became patient, thinking it was because I’d eaten 
something that my stomach was rejecting. I noticed that it didn’t go away, but got worse” (Male 
Adult Patient 10).

https://doi.org/10.1371/journal.pgph.0004734.t006

https://doi.org/10.1371/journal.pgph.0004734.t006
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This delayed behavior appears to be influenced, in part, by their intention of waiting for the next scheduled doctor visits, 
either for ARV collection or routine child health care, hoping to address their symptoms during the same visit.

One participant exemplified this approach, stating, “What led me to come to the hospital is the problem (...) for two 
months I’ve been coughing, so I’ve had a fever since the 31st, while I’ve been coughing. [...] I talked to my friends. So [I 
realized that] I have to go for a tuberculosis consultation, because you can say you don’t have tuberculosis while I (or you) 
do. [...] but, as today was my day to go to the doctor, [...] I took the opportunity to get here to treat [...] this disease” (Male 
Adult Patient 09).

This tendency to delay seeking care until a pre-scheduled visit suggests the need for greater emphasis on timely 
health-seeking behaviors, especially in populations managing multiple health concerns.

Additionally, our findings revealed that some participants reported taking pills like antibiotics purchased from private 
dispensers based on neighbors’ recommendations, while others, particularly female caregivers, resorted to homemade 
remedies such as syrup and steam inhalation before seeking medical care. This behavior underscores how conventional 
health care was often a secondary option, influenced by the perceived severity of the condition. For instance, one partic-
ipant shared their rationale for delaying medical care, explaining, “Nothing, I haven’t taken any pills yet. It’s the first time 
I’ve been to the hospital because I feel the (chest) pain continuing. So I decided to go to the hospital. I take pills for HIV, 
but I’m not sick, it’s just [the virus] in my blood. [...] I’m not sick yet” (Female Adult Patient 12).

Similarly, a female caregiver described her attempts to manage her child’s condition at home before seeking profes-
sional help: “Before I came to the hospital, I used to find ways to get onions. I’d cut it up, add vinegar or lemon, [...] [and] a 
little sugar with a spoon [and] mix it. Even if I wasn’t [at home], he (the child) used to go and take it (syrup) where I left it. 
So I saw that it didn’t help at all. But I saw that it wouldn’t go away. [Then][...] I thought about bringing him to the hospital” 
(Female Caregiver 28).

These accounts highlight how caregivers and PWH often delay seeking medical attention, turning to self-treatment until 
symptoms worsen, emphasizing the need for targeted health education on the importance of timely care.

Discussion

As far as we know, this is the first study in Mozambique that explores the knowledge of TB and healthcare-seeking behav-
iors among people with HIV, although similar a study has been done on caregivers of paediatric patients with symptoms 
of TB [16]. Despite this, our study remains relevant for improving health policies aimed at these groups by highlighting 
behaviors that hinder efforts to reduce TB incidence and related deaths within this population.

Overall, our results reveal that unhealthy healthcare-seeking behaviors are prevalent, reflecting a limited awareness of 
TB among our participants, particularly among those with HIV who were experiencing TB symptoms. For example, while a 
persistent cough was the primary reason for seeking healthcare, most participants reported having this symptom for about 
four weeks before undergoing TB screening.

Several factors contributed to the delay in seeking proper care, according to the participants’ accounts. One reason 
for the delay was that some participants, especially those living with HIV and caregivers of paediatric patients who were 
non-TB contacts, preferred to wait for their next scheduled doctor’s visit, such as for antiretroviral therapy (ARVs) refills 
or routine child health checkups. They hoped their symptoms could be addressed during these appointments, rather than 
seeking care sooner [16]. The literature sheds light on participants’ behavior through the lens of time and effort manage-
ment, which is supported by differential models like the community-based ART delivery model (known as GAAC) [39,40]. 
The GAAC model was designed to simplify care by reducing the need for frequent clinic visits, addressing barriers like 
long travel distances, high transportation costs, and limited transportation options [39,40]. Under this system, groups of 
patients take turns visiting the clinic every month to collect medications, undergo consultations, and have tests done, 
which means each person typically only visits the clinic every six months [39,40]. While this model helps manage the 
aforementioned logistical challenges, our results suggest that it may also contribute to delays in accessing timely care, 
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which could be detrimental when seeking prompt assistance for conditions like TB. These findings suggest that raising 
awareness about TB and its health implications among these two groups, particularly people living with HIV (PWH), is cru-
cial. Additionally, improving the follow-up of TB symptoms, ensuring better attention from healthcare professionals, as well 
as enhancing support and surveillance within each patient group, are essential steps to effectively address the issue.

As well-documented in the literature [10,16,41–43], our results highlight that there continues to be a misinterpretation 
of symptoms, both by the participants themselves and potentially by the health professionals who assisted them before 
undergoing TB screening. This misinterpretation may have contributed to delays in seeking appropriate healthcare [16,43]. 
The data show that, despite cough being the most cited symptom of TB, the majority of participants either attributed their 
symptoms to no illness or other conditions, such as a normal cough (associated with cold or flu), asthma, HIV complica-
tions, malaria, side effects of ART, fatigue, or COVID-19. Only about a third of participants linked their symptoms to TB, 
and they did so only after experiencing prolonged symptoms and seeking either self-care or medical attention. These 
findings are consistent with a study conducted in Tanzania, which reported that caregivers experienced multiple delays in 
obtaining a TB diagnosis for their children due to repeated hospital visits and the deterioration of the child’s health before 
a TB diagnosis was finally made [42]. Similar studies have suggested that such delays could be attributed to the misin-
terpretation of symptoms, even by health professionals [10,16,41]. One study highlighted that multiple visits to healthcare 
facilities are a clear indication that the healthcare system is failing to diagnose TB effectively. In such cases, healthcare 
workers should be able to suspect TB in any patient with a chronic cough and a history of repeated visits to health facili-
ties [10]. Research points to two reasons behind this misinterpretation, first limited knowledge among healthcare workers 
(HCWs) regarding TB patient profile, diagnosis and treatment, highlighting the challenges of training and keeping HCWs 
aligned with National TB Programme (NTP) guidelines in resource-limited settings [17]; and second, the often present 
non-specific signs, and TB symptoms, especially among PWH and children, whose symptoms tend to be sub-acute and 
insidious [12,16,41]. As a result, the TB symptoms are easily perceived as ‘non-alarming’ afflictions that do not prompt 
immediate (health)care-seeking [12,16,41].

We infer that this perception may explain why 20% of our participants reported that, influenced by themselves or by 
relatives and friends, initially self-medicated with pharmaceutical drugs or natural homemade remedies, leading to a delay 
in diagnosis [41,44].

Although our participants did not attribute their delays to seeking traditional healers, and mostly sought medical care, 
unlike a similar study conducted in the same setting [16], our results also indicate a lack of knowledge regarding TB 
among them. While 50% correctly identified airborne transmission, the other 50% demonstrated either a lack of aware-
ness about TB transmission or associated it with sociocultural beliefs. This was particularly evident among people living 
with HIV (60%), who were more likely to hold such a misconception. These misconceptions included ideas such as TB 
being transmitted through touching an object of or engaging in sexual activity with someone whose family had not under-
gone purification after a relative’s death, or with a woman who had an abortion. Such misconceptions about TB have been 
identified in studies conducted both in Mozambique and other African countries as one of the risk factors contributing to 
delay in healthcare-seeking, often leading patients to turn to traditional healers [9,16,45–47]. As documented in some 
studies, these local beliefs about TB reflect the local cosmology in which illness or health conditions are seen as the 
consequences of one’s interactions with ancestors [16,48]. In this context, illness is not viewed as a natural or biological 
condition, but as a supernatural one, often reflecting the absence of a spiritual (ancestor) protection against witchcraft and 
the evil eye [16,48]. Therefore, cultural beliefs and myths surrounding TB influence whether or not people seek formal 
treatment and they respond to it [13,49], encourage people to consult traditional healers in times of distress and ill-health 
[9], or delay health-seeking [10,16]. Although our study did not find evidence linking cultural beliefs to participants’ willing-
ness to seek care from traditional healers, the contrast with findings from a similar study conducted in the same setting 
[16] suggests that further studies are needed to explore potential changes in community knowledge, attitudes and prac-
tices related to TB.
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Another limitation that emerged from our participants’ accounts was related to TB prevention. For example, most 
participants (34%) either reported not knowing how to prevent TB or cited avoiding the sharing of utensils, such as cups 
and plates, as the main preventive measures [16,50,51]. Although our findings show no difference between those aged 
55–59 years and those aged 45–49 years, we corroborate with a Ghanaian study that found age negatively influenced 
TB myths and misconceptions. The study revealed that older participants (55–59 years) were more likely to believe TB 
could be transmitted through touch, sexual contact, sharing utensils, mosquito bites, or food [51]. It suggests that this 
may be due to their adolescence in the 1960s and 70s, when TB myths and misconceptions were widespread, compared 
to younger generations who likely had more exposure to TB education [51]. Two additional factors may explain this: the 
social construction of TB as a highly contagious disease, especially within the medical context, and the widespread prac-
tice of isolating TB patients as a preventive measure [52]. This approach likely contributed to the belief that TB was easily 
transmitted, leading to misunderstanding of the isolation measures and thus behaviors such as avoiding contact with the 
TB patients’ belongings or the utensils used by them, as illustrated by an adult female’ accounts: “So, from today we will 
start living differently, [I will tell my son] you will not touch anything I will use”.

These results suggest that in contexts of limited knowledge about TB, like this, health education should be directed at 
both individuals and communities and should not only impart knowledge, but also address the myths surrounding TB and 
discouragement of self-medication among these populations, particularly. Furthermore, combined interventions between 
different stakeholders, such as health sectors and patients’ entry-points, are needed to improve the follow-up of patients 
with TB symptoms and thus the active TB case finding. Although this study has helped to understand the caregivers of 
paediatric presumptive TB patients and PWH’s “knowledge and attitudes toward TB”, it has some limitations regarding 
the setting and the sample size. For example, the fact that the study was carried out in a rural area of southern Mozam-
bique and that the sample of caregivers and adult patients did not follow the statistical criteria for determining represen-
tativeness does not lead us to generalize the results to other urban and rural areas. Additionally, during the process of 
translation, the removal of speech elements such as hesitations, repetitions, and incomplete sentences, though beneficial 
for readability, may have resulted in the loss of important cues related to uncertainty, emphasis, or emotional expression. 
Furthermore, the two-stage translation, from Xichangana to Portuguese and then to English, may have introduced an 
additional layer and may have also introduced additional opportunities for small errors or shifts in meaning, potentially 
affecting the accuracy and depth of the original statements. Lastly, due to logistical constraints, the study team was unable 
to turn to patients to verify the findings to ensure the validity of the data.

Conclusions

This study explored TB knowledge and healthcare-seeking behaviors among PWH and caregivers of paediatric patients. 
Our results revealed that risky healthcare-seeking behaviors, such as delays in seeking care, were prevalent among par-
ticipants experiencing TB symptoms, indicating limited awareness of the disease. Our findings suggest that factors such as 
the tendency to wait for the next scheduled doctor’s visit, driven possibly by a desire to minimize effort and cost, along with 
the misinterpretation of symptoms and misconceptions about TB, contributed to these delays in seeking appropriate health-
care. Therefore, raising awareness about TB and addressing the myths surrounding TB through health education, as well 
as improving the follow-up of TB symptoms through a combined approach across different patients’ entry points, is crucial.

Supporting information

S1 Checklist.  Human participants research. 
(PDF)

S1 List.  List of Stool4TB Global Partnership collaborators. 
(PDF)

http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004734.s001
http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004734.s002


PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0004734  August 18, 2025 16 / 18

S1 Text.  In-depth interview guide. 
(PDF)

Acknowledgments

We would like to acknowledge the study’s participant for sharing their opinion on the TB and their reasons for seeking 
health care.

Author contributions

Conceptualization: Agostinho Viana Lima.

Data curation: Agostinho Viana Lima, Hermínio Cossa, Hélder Djive, Otília Cossa, Miguel Cumbe, Khátia Munguambe, 
Alberto L. Garcia-Basteiro.

Formal analysis: Agostinho Viana Lima, Hermínio Cossa, Hélder Djive, Otília Cossa, Miguel Cumbe, Khátia Munguambe, 
Alberto L. Garcia-Basteiro.

Funding acquisition: Sozinho Acácio, Sabine Hermans, Alexander Kay, Willy Ssengooba, Anna Mandalakas, Christoph 
Lange, Khátia Munguambe, Alberto L. Garcia-Basteiro.

Investigation: Agostinho Viana Lima, Hélder Djive, Otília Cossa, Khátia Munguambe, Alberto L. Garcia-Basteiro.

Methodology: Agostinho Viana Lima.

Project administration: Agostinho Viana Lima, Khátia Munguambe, Alberto L. Garcia-Basteiro.

Resources: Agostinho Viana Lima, Alberto L. Garcia-Basteiro.

Supervision: Agostinho Viana Lima, Khátia Munguambe, Alberto L. Garcia-Basteiro.

Validation: Agostinho Viana Lima, Hermínio Cossa, Hélder Djive, Otília Cossa, Miguel Cumbe, Sozinho Acácio, 
Babongile Nkala, Joachim Nsubuga Kikoyo, Lucia Carratala-Castro, Joanna Ehrlich, Sabine Hermans, Alexander Kay, 
Willy Ssengooba, Anna Mandalakas, Christoph Lange, Cristina Enguita-Fernàndez, Khátia Munguambe, Alberto L. 
Garcia-Basteiro.

Visualization: Agostinho Viana Lima, Hermínio Cossa, Miguel Cumbe, Khátia Munguambe, Alberto L. Garcia-Basteiro.

Writing – original draft: Agostinho Viana Lima, Khátia Munguambe, Alberto L. Garcia-Basteiro.

Writing – review & editing: Agostinho Viana Lima, Hermínio Cossa, Hélder Djive, Otília Cossa, Miguel Cumbe, 
Sozinho Acácio, Babongile Nkala, Joachim Nsubuga Kikoyo, Lucia Carratala-Castro, Joanna Ehrlich, Sabine 
Hermans, Alexander Kay, Willy Ssengooba, Anna Mandalakas, Christoph Lange, Cristina Enguita-Fernàndez, Khátia 
Munguambe, Alberto L. Garcia-Basteiro.

References
	1.	 Yayan J, Franke K-J, Berger M, Windisch W, Rasche K. Early detection of tuberculosis: a systematic review. Pneumonia (Nathan). 2024;16(1):11. 

https://doi.org/10.1186/s41479-024-00133-z PMID: 38965640

	2.	 Centers for Disease Control and Prevention. Questions and Answers about Tuberculosis [Internet]. USA: Centers for Disease Control and Preven-
tion; 2025. Available from: https://www.cdc.gov/tb/media/Question_Answers_About_TB_English.pdf

	3.	 World Health Organization. Global tuberculosis report 2024 [Internet]. World Health Organization. Geneva: World Health Organization; 2024. Avail-
able from: https://www.who.int/teams/global-programme-on-tuberculosis-and-lung-health/tb-reports/global-tuberculosis-report-2024

	4.	 Teo AKJ, Singh SR, Prem K, Hsu LY, Yi S. Duration and determinants of delayed tuberculosis diagnosis and treatment in high-burden countries: a 
mixed-methods systematic review and meta-analysis. Respir Res. 2021;22(1):251. https://doi.org/10.1186/s12931-021-01841-6 PMID: 34556113

	5.	 World Health Organization African Region. Tuberculosis in the WHO African Region: 2023 progress update [Internet]. Brazzaville: World Health 
Organization African Region; 2023. Available from: https://www.afro.who.int/sites/default/files/2023-09/TuberculosisintheAfricanRegion_2023report.
pdf

http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0004734.s003
https://doi.org/10.1186/s41479-024-00133-z
http://www.ncbi.nlm.nih.gov/pubmed/38965640
https://www.cdc.gov/tb/media/Question_Answers_About_TB_English.pdf
https://www.who.int/teams/global-programme-on-tuberculosis-and-lung-health/tb-reports/global-tuberculosis-report-2024
https://doi.org/10.1186/s12931-021-01841-6
http://www.ncbi.nlm.nih.gov/pubmed/34556113
https://www.afro.who.int/sites/default/files/2023-09/TuberculosisintheAfricanRegion_2023report.pdf
https://www.afro.who.int/sites/default/files/2023-09/TuberculosisintheAfricanRegion_2023report.pdf


PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0004734  August 18, 2025 17 / 18

	 6.	 World Health Organization. WHO global lists of high burden countries for tuberculosis (TB), TB/HIV and TB (MDR/RR-TB) [Internet]. Geneva: 
World Health Organization; 2021. Available from: http://apps.who.int/bookorders.%0A https://cdn.who.int/media/docs/default-source/hq-tuberculo-
sis/who_globalhbcliststb_2021-2025_backgrounddocument.pdf

	 7.	 Segagni Lusignani L, Quaglio G, Atzori A, Nsuka J, Grainger R, Palma MDC, et al. Factors associated with patient and health care system delay 
in diagnosis for tuberculosis in the province of Luanda, Angola. BMC Infect Dis. 2013;13:168. https://doi.org/10.1186/1471-2334-13-168 PMID: 
23566166

	 8.	 Makgopa S, Madiba S. Tuberculosis knowledge and delayed health care seeking among new diagnosed tuberculosis patients in primary health 
facilities in an Urban District, South Africa. Health Serv Insights. 2021;14. https://doi.org/10.1177/11786329211054035 PMID: 34720588

	 9.	 Give C, Morris C, Murray J, José B, Machava R, Wayal S. Sociocultural understanding of Tuberculosis and implications for care-seeking among 
adults in the province of Zambezia, Mozambique: Qualitative research. PLoS One. 2024;19(1):e0289928. https://doi.org/10.1371/journal.
pone.0289928 PMID: 38236935

	10.	 Saifodine A, Gudo PS, Sidat M, Black J. Patient and health system delay among patients with pulmonary tuberculosis in Beira city, Mozambique. 
BMC Public Health. 2013;13:559. https://doi.org/10.1186/1471-2458-13-559 PMID: 24499197

	11.	 Getnet F, Demissie M, Assefa N, Mengistie B, Worku A. Delay in diagnosis of pulmonary tuberculosis in low-and middle-income settings: system-
atic review and meta-analysis. BMC Pulm Med. 2017;17(1):202. https://doi.org/10.1186/s12890-017-0551-y PMID: 29237451

	12.	 World Health Organization. Roadmap for childhood tuberculosis [Internet]. Geneva: World Health Organization; 2018. Available from: https://iris.
who.int/bitstream/handle/10665/89506/9789241506137_eng.pdf?sequence=1

	13.	 Adeoye BD, Michael TO, Agbana RD. Insights, beliefs, and myths surrounding tuberculosis among pulmonary patients with delayed healthcare 
access in a high-burden TB state in Nigeria - a qualitative inquiry. Front Sociol. 2024;9:1378586. https://doi.org/10.3389/fsoc.2024.1378586 PMID: 
38765220

	14.	 FHI360. Pesquisa Formativa: Explorando Constrangimentos Individuais e Socioculturais que Influenciam a Procura de Serviços de Tuberculose 
em Três Províncias de Moçambique [Internet]. Maputo: N’weti; 2013. Available from: https://www.challengetb.org/publications/tools/ua/KAP_Final_
Report.pdf

	15.	 Carvalho ACC, Cardoso CAA, Martire TM, Migliori GB, Sant’Anna CC. Epidemiological aspects, clinical manifestations, and prevention of pediatric 
tuberculosis from the perspective of the End TB strategy. J Bras Pneumol. 2018;44:134–44. https://doi.org/10.1590/s1806-37562017000000461

	16.	 Mindu C, López-Varela E, Alonso-Menendez Y, Mausse Y, Augusto OJ, Gondo K, et al. Caretakers’ perspectives of paediatric TB and implications 
for care-seeking behaviours in Southern Mozambique. PLoS One. 2017;12(9):e0182213. https://doi.org/10.1371/journal.pone.0182213 PMID: 
28910284

	17.	 Noé A, Ribeiro RM, Anselmo R, Maixenchs M, Sitole L, Munguambe K, et al. Knowledge, attitudes and practices regarding tuberculosis care 
among health workers in Southern Mozambique. BMC Pulm Med. 2017;17(1):2. https://doi.org/10.1186/s12890-016-0344-8 PMID: 28056943

	18.	 Kakame KT, Namuhani N, Kazibwe A, Bongomin F, Baluku JB, Baine SO. Missed opportunities in tuberculosis investigation and associated factors 
at public health facilities in Uganda. BMC Health Serv Res. 2021;21(1):359. https://doi.org/10.1186/s12913-021-06368-6 PMID: 33865395

	19.	 Castro LC, Ssengooba W, Kay A, Acácio S, Ehrlich J, Dinardo AR. A stool based qPCR for the diagnosis of TB in children and people living with 
HIV in Uganda, Eswatini and Mozambique (Stool4TB): a protocol for a multicenter diagnostic evaluation. BMC Infect Dis. 2024;24:1–9. https://doi.
org/10.1186/s12879-023-08708-9 PMID: 38383310

	20.	 Zhang P, Liu H, Wang H, Wu Y, Sun L, Rao M, et al. Performance of Xpert MTB/RIF Ultra for the Diagnosis of Pulmonary Tuberculosis Using Bron-
choalveolar Lavage Samples in People Living with HIV/AIDS (PLWHA) in China: A Prospective Study. HIV AIDS (Auckl). 2021;13:905–16. https://
doi.org/10.2147/HIV.S319117 PMID: 34531689

	21.	 Caminero JA, Scardigli A. Tuberculosis in children. Challenges and opportunities. An Pediatr (Barc). 2016;85(6):281–3. https://doi.org/10.1016/j.
anpedi.2016.09.012 PMID: 27825620

	22.	 Cambaco O, Alonso Menendez Y, Kinsman J, Sigaúque B, Wertheim H, Do N, et al. Community knowledge and practices regarding antibiotic 
use in rural Mozambique: where is the starting point for prevention of antibiotic resistance? BMC Public Health. 2020;20(1):1183. https://doi.
org/10.1186/s12889-020-09243-x PMID: 32727445

	23.	 Sacoor C, Vitorino P, Nhacolo A, Munguambe K, Mabunda R, Garrine M, et al. Child health and mortality prevention surveillance (CHAMPS): Man-
hiça site description, Mozambique. Gates Open Res. 2024;7:4. https://doi.org/10.12688/gatesopenres.13931.3

	24.	 Instituto Nacional de Estatística. Estatísticas do Distrito de Manhica. Maputo: Instituto Nacional de Estatística; 2023.

	25.	 García-Basteiro AL, López-Varela E, Respeito D, González R, Naniche D, Manhiça I, et al. High tuberculosis burden among people living with HIV 
in southern Mozambique. Eur Respir J. 2015;45(2):547–9. https://doi.org/10.1183/09031936.00145714 PMID: 25395030

	26.	 González R, Munguambe K, Aponte J, Bavo C, Nhalungo D, Macete E, et al. High HIV prevalence in a southern semi-rural area of Mozambique: a 
community-based survey. HIV Med. 2012;13(10):581–8. https://doi.org/10.1111/j.1468-1293.2012.01018.x PMID: 22500780

	27.	 Ministério da Saúde de Moçambique. Roteiro Nacional de Prevenção do HIV. Maputo: MISAU; 2025.

	28.	 García JI, Mambuque E, Nguenha D, Vilanculo F, Sacoor C, Sequera VG, et al. Mortality and risk of tuberculosis among people living with HIV in 
whom TB was initially ruled out. Sci Rep. 2020;10(1):15442. https://doi.org/10.1038/s41598-020-71784-3 PMID: 32963296

http://apps.who.int/bookorders.%0A
https://cdn.who.int/media/docs/default-source/hq-tuberculosis/who_globalhbcliststb_2021-2025_backgrounddocument.pdf
https://cdn.who.int/media/docs/default-source/hq-tuberculosis/who_globalhbcliststb_2021-2025_backgrounddocument.pdf
https://doi.org/10.1186/1471-2334-13-168
http://www.ncbi.nlm.nih.gov/pubmed/23566166
https://doi.org/10.1177/11786329211054035
http://www.ncbi.nlm.nih.gov/pubmed/34720588
https://doi.org/10.1371/journal.pone.0289928
https://doi.org/10.1371/journal.pone.0289928
http://www.ncbi.nlm.nih.gov/pubmed/38236935
https://doi.org/10.1186/1471-2458-13-559
http://www.ncbi.nlm.nih.gov/pubmed/24499197
https://doi.org/10.1186/s12890-017-0551-y
http://www.ncbi.nlm.nih.gov/pubmed/29237451
https://iris.who.int/bitstream/handle/10665/89506/9789241506137_eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/89506/9789241506137_eng.pdf?sequence=1
https://doi.org/10.3389/fsoc.2024.1378586
http://www.ncbi.nlm.nih.gov/pubmed/38765220
https://www.challengetb.org/publications/tools/ua/KAP_Final_Report.pdf
https://www.challengetb.org/publications/tools/ua/KAP_Final_Report.pdf
https://doi.org/10.1590/s1806-37562017000000461
https://doi.org/10.1371/journal.pone.0182213
http://www.ncbi.nlm.nih.gov/pubmed/28910284
https://doi.org/10.1186/s12890-016-0344-8
http://www.ncbi.nlm.nih.gov/pubmed/28056943
https://doi.org/10.1186/s12913-021-06368-6
http://www.ncbi.nlm.nih.gov/pubmed/33865395
https://doi.org/10.1186/s12879-023-08708-9
https://doi.org/10.1186/s12879-023-08708-9
http://www.ncbi.nlm.nih.gov/pubmed/38383310
https://doi.org/10.2147/HIV.S319117
https://doi.org/10.2147/HIV.S319117
http://www.ncbi.nlm.nih.gov/pubmed/34531689
https://doi.org/10.1016/j.anpedi.2016.09.012
https://doi.org/10.1016/j.anpedi.2016.09.012
http://www.ncbi.nlm.nih.gov/pubmed/27825620
https://doi.org/10.1186/s12889-020-09243-x
https://doi.org/10.1186/s12889-020-09243-x
http://www.ncbi.nlm.nih.gov/pubmed/32727445
https://doi.org/10.12688/gatesopenres.13931.3
https://doi.org/10.1183/09031936.00145714
http://www.ncbi.nlm.nih.gov/pubmed/25395030
https://doi.org/10.1111/j.1468-1293.2012.01018.x
http://www.ncbi.nlm.nih.gov/pubmed/22500780
https://doi.org/10.1038/s41598-020-71784-3
http://www.ncbi.nlm.nih.gov/pubmed/32963296


PLOS Global Public Health | https://doi.org/10.1371/journal.pgph.0004734  August 18, 2025 18 / 18

	29.	 Cambaco O, Gachuhi N, Distler R, Cuinhane C, Parker E, Mucavele E, et al. Acceptability and perceived facilitators and barriers to the usability of 
biometric registration among infants and children in Manhiça district, Mozambique: A qualitative study. PLoS One. 2021;16(12):e0260631. https://
doi.org/10.1371/journal.pone.0260631 PMID: 34919566

	30.	 Nhacolo A, Jamisse E, Augusto O, Matsena T, Hunguana A, Mandomando I, et al. Cohort Profile Update: Manhiça Health and Demographic 
Surveillance System (HDSS) of the Manhiça Health Research Centre (CISM). Int J Epidemiol. 2021;50(2):395. https://doi.org/10.1093/ije/dyaa218 
PMID: 33452521

	31.	 Etikan I. Comparison of convenience sampling and purposive sampling. Am J Theor Appl Stat. 2016;5:1–4. Available from: https://www.research-
gate.net/publication/304339244_Comparison_of_Convenience_Sampling_and_Purposive_Sampling

	32.	 Golzar J, Noor S. Defining convenience sampling in a scientific research. Int J Educ Lang Stud. 2022;1:72–7. Available from: https://www.ijels.net/
article_162981_06fc448b8914d42316b8d44829c88188.pdf

	33.	 Reynolds J, Naiga S, Taaka L, Chandler CIR. Quality assurance of qualitative research: a suggested approach for assessing and strengthening 
qualitative research within global health trials. ACT Consort [Internet]. 2010. pp. 1–5. Available from: https://media.tghn.org/articles/Qual_assess-
ment_and_strengthening_protocol_FINAL.pdf

	34.	 Reynolds J, Kizito J, Ezumah N, Mangesho P, Allen E, Chandler C. Quality assurance of qualitative research: a review of the discourse. Health Res 
Policy Syst. 2011;9:43. https://doi.org/10.1186/1478-4505-9-43 PMID: 22182674

	35.	 Hsieh HF, Shannon SE. Three approaches to qualitative content analysis. Qual Health Res. 2014;15:1277–88. https://doi.
org/10.1177/1049732305276687 PMID: 16204405

	36.	 Dawadi S. Thematic analysis approach: A step by step guide for ELT research practitioners. NELTA. 2020;25:62–71. Available from: https://www.
nepjol.info/index.php/NELTA/article/view/49731

	37.	 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. https://doi.org/10.1093/intqhc/mzm042 PMID: 17872937

	38.	 Piñeiro-Naval V. The content analysis methodology. Uses and applications in communication research on Spanish-speaking countries. Commun 
Soc. 2020;33:1–15.

	39.	 Rasschaert F, Decroo T, Remartinez D, Telfer B, Lessitala F, Biot M, et al. Adapting a community-based ART delivery model to the patients’ needs: 
a mixed methods research in Tete, Mozambique. BMC Public Health. 2014;14:364. https://doi.org/10.1186/1471-2458-14-364 PMID: 24735550

	40.	 Decroo T, Lara J, Rasschaert F, Bermudez-aza EH, Couto A, Candrinho B. Scaling up Community ART Groups in Mozambique. Int STD Res Rev. 
2013;1:49–59.

	41.	 Paz-Soldan VA, Alban RE, Dimos Jones C, Powell AR, Oberhelman RA. Patient reported delays in seeking treatment for tuberculosis among 
adult and pediatric TB patients and TB patients co-infected with HIV in Lima, Peru: a qualitative study. Front Public Health. 2014;2:281. https://doi.
org/10.3389/fpubh.2014.00281 PMID: 25566523

	42.	 Emerson C, Ndakidemi E, Ngowi B, Medley A, Ng’eno B, Godwin M, et al. Caregiver perspectives on TB case-finding and HIV clinical services for 
children diagnosed with TB in Tanzania. AIDS Care. 2020;32(4):495–9. https://doi.org/10.1080/09540121.2019.1668520 PMID: 31550905

	43.	 Liefooghe R, Baliddawa JB, Kipruto EM, Vermeire C, De Munynck AO. From their own perspective. A Kenyan community’s perception of tuberculo-
sis. Trop Med Int Health. 1997;2(8):809–21. https://doi.org/10.1046/j.1365-3156.1997.d01-380.x PMID: 9294551

	44.	 Ngwira LG, Dowdy DW, Khundi M, Barnes GL, Nkhoma A, Choko AT, et al. Delay in seeking care for tuberculosis symptoms among adults newly 
diagnosed with HIV in rural Malawi. Int J Tuberc Lung Dis. 2018;22(3):280–6. https://doi.org/10.5588/ijtld.17.0539 PMID: 29471905

	45.	 Mbuthia GW, Olungah CO, Ondicho TG. Knowledge and perceptions of tuberculosis among patients in a pastoralist community in Kenya: A qualita-
tive study. Pan Afr Med J. 2018;30:1–6. https://doi.org/10.11604/pamj.2018.30.287.14836

	46.	 Abebe G, Deribew A, Apers L, Woldemichael K, Shiffa J, Tesfaye M, et al. Knowledge, health seeking behavior and perceived stigma towards 
tuberculosis among tuberculosis suspects in a rural community in southwest Ethiopia. PLoS One. 2010;5(10):e13339. https://doi.org/10.1371/jour-
nal.pone.0013339 PMID: 20948963

	47.	 Craciun OM, Torres MDR, Llanes AB, Romay-Barja M. Tuberculosis Knowledge, Attitudes, and Practice in Middle- and Low-Income Countries: A 
Systematic Review. J Trop Med. 2023;2023:1–15. https://doi.org/10.1155/2023/1014666

	48.	 Honwana A. Espíritos Vivos, Tradições Modernas: Possessão de Espíritos e Reintegração Social Pós-Guerra no Sul de Moçambique. Lisboa: 
PROMÉDIA; 2002.

	49.	 Esther P, Ebingha E, Glory E. Witchcraft beliefs in diseases causation and health-seeking behaviour in pregnancy of women in Calabar South-
Nigeria. IOSR J Humanit Soc Sci. 2017;22:24–8.

	50.	 Muñoz-Sánchez AI, Rubiano-Mesa YL, Saavedra-Cantor CJ. Measuring instrument: knowledge, attitudes and practices of people with pulmonary 
tuberculosis. Rev Lat Am Enfermagem. 2019;27:e3086. https://doi.org/10.1590/1518-8345.2608.3086 PMID: 30698214

	51.	 Amo-Adjei J, Kumi-Kyereme A. Myths and misconceptions about tuberculosis transmission in Ghana. BMC Int Health Hum Rights. 2013;13:38. 
https://doi.org/10.1186/1472-698X-13-38 PMID: 24028419

	52.	 Petersen E, Khamis F, Migliori GB, Bay JG, Marais B, Wejse C, et al. De-isolation of patients with pulmonary tuberculosis after start of treatment - 
clear, unequivocal guidelines are missing. Int J Infect Dis. 2017;56:34–8. https://doi.org/10.1016/j.ijid.2017.01.029 PMID: 28163167

https://doi.org/10.1371/journal.pone.0260631
https://doi.org/10.1371/journal.pone.0260631
http://www.ncbi.nlm.nih.gov/pubmed/34919566
https://doi.org/10.1093/ije/dyaa218
http://www.ncbi.nlm.nih.gov/pubmed/33452521
https://www.researchgate.net/publication/304339244_Comparison_of_Convenience_Sampling_and_Purposive_Sampling
https://www.researchgate.net/publication/304339244_Comparison_of_Convenience_Sampling_and_Purposive_Sampling
https://www.ijels.net/article_162981_06fc448b8914d42316b8d44829c88188.pdf
https://www.ijels.net/article_162981_06fc448b8914d42316b8d44829c88188.pdf
https://media.tghn.org/articles/Qual_assessment_and_strengthening_protocol_FINAL.pdf
https://media.tghn.org/articles/Qual_assessment_and_strengthening_protocol_FINAL.pdf
https://doi.org/10.1186/1478-4505-9-43
http://www.ncbi.nlm.nih.gov/pubmed/22182674
https://doi.org/10.1177/1049732305276687
https://doi.org/10.1177/1049732305276687
http://www.ncbi.nlm.nih.gov/pubmed/16204405
https://www.nepjol.info/index.php/NELTA/article/view/49731
https://www.nepjol.info/index.php/NELTA/article/view/49731
https://doi.org/10.1093/intqhc/mzm042
http://www.ncbi.nlm.nih.gov/pubmed/17872937
https://doi.org/10.1186/1471-2458-14-364
http://www.ncbi.nlm.nih.gov/pubmed/24735550
https://doi.org/10.3389/fpubh.2014.00281
https://doi.org/10.3389/fpubh.2014.00281
http://www.ncbi.nlm.nih.gov/pubmed/25566523
https://doi.org/10.1080/09540121.2019.1668520
http://www.ncbi.nlm.nih.gov/pubmed/31550905
https://doi.org/10.1046/j.1365-3156.1997.d01-380.x
http://www.ncbi.nlm.nih.gov/pubmed/9294551
https://doi.org/10.5588/ijtld.17.0539
http://www.ncbi.nlm.nih.gov/pubmed/29471905
https://doi.org/10.11604/pamj.2018.30.287.14836
https://doi.org/10.1371/journal.pone.0013339
https://doi.org/10.1371/journal.pone.0013339
http://www.ncbi.nlm.nih.gov/pubmed/20948963
https://doi.org/10.1155/2023/1014666
https://doi.org/10.1590/1518-8345.2608.3086
http://www.ncbi.nlm.nih.gov/pubmed/30698214
https://doi.org/10.1186/1472-698X-13-38
http://www.ncbi.nlm.nih.gov/pubmed/24028419
https://doi.org/10.1016/j.ijid.2017.01.029
http://www.ncbi.nlm.nih.gov/pubmed/28163167

