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INTRODUCTION 

Tuberculosis (TB) is caused by Mycobacterium 

tuberculosis bacilli whose transmission is through 

infectious aerosolized droplet generated through 

coughing, talking, laughing or sneezing.1 Its presentation 

can be either pulmonary or extra pulmonary. Extra 

pulmonary TB is observed more frequently in children 

compared to adults because lymph hematogenous spread 

is high. The screening and diagnosis of TB among 

children, especially for the under 5 years old is 

challenging, which leaves many children undiagnosed 

and condition picked much later with possible 

complications.2,3 

Globally, TB is the leading cause of death from a single 

infectious disease and continues to be a major concern of 

public health globally. Roughly a million children 

contract tuberculosis annually, but due to screening and 

diagnosis challenges, majority of those TB positive 

children are never diagnosed or started on treatment. In 
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ABSTRACT 

 

Background: Tuberculosis in children signals active community transmission. About one million children develop 

TB annually, but most remain undiagnosed or face delayed treatment. Atypical presentations and limited diagnostic 

tools increase the risk of late or missed diagnoses, emphasizing the urgent need for enhanced screening, timely 

detection and effective management strategies to reduce morbidity and transmission. 

Methods: This facility-based cross-sectional study was conducted from January to September 2025 at KNH, 

Mbagathi County Hospital and KEMRI, Nairobi. It included mothers of children aged ≤19 years with clinical or 

bacteriologically confirmed TB who provided consent/assent. A sample of 218 participants was selected using 

Yamane’s (1967) formula via consecutive sampling. Data were collected with structured questionnaires and analyzed 

using SPSS version 26.0. 

Results: Among 117 children with TB, most were female (56.4%) and aged 0–5 years (66.7%). The majority visited 

two or more facilities (61.5%), primarily referral hospitals (43.6%). Extreme diagnostic delays (>8 weeks) occurred in 

46.2%, with significant factors including the first health worker’s cadre (p=0.017) and parental age>35 years 

(p=0.021). 

Conclusions: This study found significant delays in childhood tuberculosis diagnosis, with 46.2% experiencing 

delays over eight weeks and 56% delayed after facility presentation. Most children visited two or more facilities 

(61.5%), mainly referral hospitals (43.6%). Delays were significantly associated with the cadre of the first health 

worker consulted (p=0.017) and parental age above 35 years (p=0.021), emphasizing the need for improved health 

system efficiency, parent education and targeted training of healthcare workers to enhance timely TB detection and 

management. 
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2020 1.1 million children are reported to have fallen ill 

with TB globally with estimates suggesting that an 

estimated 25% of the children with tuberculosis succumb 

from the disease and TB related complications.4 

According to the World Health Organization (WHO), 

Kenya falls in the category of the 30 countries highly 

burdened by TB.5 

The burden among the children is further illustrated by a 

report by the Kenyan National TB guidelines, which 

showed that 9% of TB cases notified affected children 

aged below 15 years. The rate is significant considering 

most of the TB cases among children are unidentified or 

unreported.6  

The impact of M. tuberculosis infection in children below 

age 5 years is further demonstrated by the high risk of 

disease-related complications compared to adults with the 

disease. These risks decline slowly with age and the 

incidence rises again in adolescents who mainly develop 

adult type disease. The prevale6nce of PTB is high in 

adolescents despite a significant proportion of the cases 

not detected through routine screening.7 Even worse is the 

presence of TB in children and teens with 

immunocompromised status or with preexisting 

conditions. These facts validate the importance of 

following the group closely and remaining more vigilant 

in ensuring TB is diagnosed early enough to commence 

appropriate interventions. Early diagnosis is crucial for 

infants and children for averting the high prevalent 

disease complications.8 Therefore, this study therefore 

focuses to describe the pathway pathways to diagnosis in 

children and adolescents with Tuberculosis in Nairobi, 

Kenya. 

METHODS 

The study was facility-based observational cross-sectional 

design which was conducted between July 2024 and July 

2025 at Kenyatta National Hospital (KNH), Mbagathi 

County Hospital and the Kenya Medical Research 

Institute (KEMRI), Centre for Respiratory Disease 

Research (CRDR), in Nairobi County, Kenya. KNH is the 

largest referral and teaching hospital in Kenya and East–

Central Africa and hosts the country’s largest pediatric 

TB diagnostic unit, identifying approximately 20–30 

pediatric TB cases monthly. Mbagathi County Hospital, a 

Level 5 public hospital, similarly manages 20–30 new 

pediatric TB cases per month, with children accounting 

for about 11% of all TB diagnoses. KEMRI-CRDR 

conducts nationally relevant research on respiratory 

diseases of public health importance. 

The study population comprised children and adolescents 

aged 0–19 years who presented to the study sites during 

the study period and had either a clinical or 

bacteriologically confirmed TB diagnosis made within 

the preceding two weeks. Written informed consent was 

obtained from parents or legal guardians for all minors 

and assent was sought from children where applicable. 

Children whose parents or guardians were unavailable or 

unwilling to consent were excluded. 

The sample size was calculated using Yamane’s formula 

with a 7.5% margin of error, yielding a minimum sample 

of 128 participants.9 Consecutive sampling was employed 

to enroll all eligible and consenting participants at each 

site within the study timeframe, minimizing selection 

bias. Ethical approval was obtained from the University 

of Nairobi/Kenyatta National Hospital Ethics Review 

Committee, with additional approvals from the University 

of Nairobi Department of Pediatrics and Child Health and 

participating facilities. Data were collected using a 

structured, pretested questionnaire, cleaned and analyzed 

using SPSS version 26.0. Descriptive statistics were 

summarized as frequencies and proportions, while Chi-

square tests were used for inferential analysis, with 

statistical significance set at p<0.05 and a 95% 

confidence interval. 

RESULTS 

Demographic and clinical characteristics 

Regarding the demographic and clinical characteristics of 

the study participants. A total of 117 children and 

adolescents were included, with females constituting the 

majority at (56.4%) and were predominantly young 

children aged 0–5 years (66.7%). Most parents or 

guardians were married (61.5%), self-employed (43.6%) 

and had attained at least secondary level education, with 

completed secondary education being the most common 

(30.8%). Over half of the children were not attending 

school (53.8%), largely due to their young age. Among 

those attending school, walking was the most common 

means of transport. Clinically, most participants were 

HIV negative (74.4%) and the majority had no history of 

prior contact with a person diagnosed with pulmonary 

tuberculosis (89.7%). Result is as shown in table 1 below. 

Determine the number of visits that they make to health 

facilities and type of health facilities visited  

The results revealed that majority of patients visited more 

than one health facility before receiving care, with most 

having attended at least two facilities. Specifically, 

visiting two facilities was the most common pattern 

(33.3%), followed closely by those who visited three 

facilities (28.2%), indicating frequent multiple health-

seeking encounters prior to definitive management. 

Overall, the number of facilities visited ranged from one 

to four, with a median of two facilities and an 

interquartile range of one to three, underscoring repeated 

care-seeking among most patients. Results are as shown 

in Table 2. 

Regarding the type of facility first visited, the majority 

initially sought care at higher-level facilities, with referral 

hospitals being the most common first point of contact 

(43.6%), followed by county hospitals (33.3%). In 
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contrast, relatively few patients first visited lower-level 

facilities such as health centres (5.1%), private hospitals 

(10.3%) or chemists (5.1%). Results are as shown in 

Table 3. 

 

Figure 1: Line plot of timelines to chest X-ray and the 

results. 

 

Figure 2: Timelines from onset of symptoms to 

diagnosis. 

Describe the investigations that they are advised to 

undertake during their pathway to diagnosis and 

proportion with successful access to the investigation 

During the pathway to tuberculosis diagnosis, patients 

were advised to undergo both general and TB-specific 

laboratory investigations, with varying levels of access 

and uptake. 

Among the general investigations requested, a full blood 

count was the most commonly advised test, with 90 

patients (76.9%) successfully accessing and undergoing 

the investigation. Other general tests were less frequently 

requested and completed, including malaria testing in 21 

patients (18.0%) and typhoid testing in 18 patients 

(15.4%). Result is as illustrated in Table 4. With regard to 

TB-specific investigations, GeneXpert testing was the 

most frequently requested and successfully accessed 

investigation, undertaken by 72 patients (61.5%), 

reflecting its central role in TB diagnosis. This was 

followed by sputum microscopy for TB, which was 

accessed by 27 patients (23.1%), while the Mantoux test 

was the least commonly accessed TB-specific 

investigation, conducted in 12 patients (10.3%). Overall, 

these findings indicate that while most patients were able 

to access at least one recommended investigation, access 

was highest for essential tests such as full blood count 

and GeneXpert, with lower uptake observed for other 

general and TB-specific diagnostic investigations (Table 

5). 

Regarding the imaging investigations formed a key 

component of the diagnostic pathway for TB among the 

study participants. The most frequently requested imaging 

modality was chest X-ray, which was advised for 84 

patients (71.8%), while chest CT scan was requested for a 

much smaller proportion, 9 patients (7.7%); 15 patients 

(12.8%) were advised to undergo other, unspecified 

imaging investigations (Table 6). 

The majority of patients accessed chest X-ray imaging on 

the same day it was requested (38.5%) and most also 

received their chest X-ray results on the same day 

(57.7%). Additionally, a substantial proportion of 

participants reported being unable to recall the exact time 

taken to access the chest X-ray or receive the results 

(33.3%). Result is as shown in Figure 1. 

Determine the time taken from symptom onset to final 

diagnosis 

The result revealed that the majority of patients 

experienced significant delays in TB diagnosis. From 

symptom onset to diagnosis, most patients, 54 (46.2%), 

faced extreme delays of more than eight weeks. Similarly, 

from presentation at a health facility to diagnosis, a 

substantial proportion, 66 (56%), experienced delays of 

more than two weeks. Result is illustrated in Figure 2. 

Evaluate factors associated with time to diagnosis of TB 

The results revealed that the overall delay to TB diagnosis 

identified two factors that were statistically significant. 

First, the cadre of the health worker initially consulted 

was significantly associated with delay: patients who first 

saw a clinical officer were less likely to experience delay 

compared to those who saw a doctor (OR=0.29, 95% CI: 

0.08–0.92, p=0.017). 

Second, parental age showed a significant effect on delay: 

children whose parents were older than 35 years were 

much more likely to experience a delay in diagnosis 

compared to those with parents younger than 35 years 
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(OR = 0.1, 95% CI: 0.002–0.9, p=0.021). Other factors, 

including child age, sex, parental marital status, type of 

facility visited and availability of tests, were not 

significantly associated with diagnostic delay (Table 9). 

 

Table 1: Summary table of demographic and clinical characteristics. 

Variable Categories Count (%) 

Sex  
Males  51 (43.6) 

Females 66 (56.4) 

Age of patients (years) 

0-5 78 (66.7) 

6-12 36 (30.8) 

>13 3 (2.6) 

Parent marital status 

Married 72 (61.5) 

Single 21 (18.0) 

Divorced 15 (12.8) 

Widow/er   9 (7.8) 

Parent employment status 

Self-employed 51 (43.6) 

House wife 45 (38.5) 

Unemployed 21 (18.0) 

Parent level of education 

No formal education  3 (2.6) 

Some primary education 21 (18.0) 

Completed primary 24 (20.5) 

Some secondary 21 (18.0) 

Completed Secondary 36 (30.8) 

Tertiary 12 (10.3) 

Type of school attending 

No school going child 63 (53.8) 

Public 33 (28.2) 

Private 21 (18.0) 

Means of transport to school (n=18) 

Private means 3 (2.6) 

Public means 9 (7.7) 

Walking 42 (35.9) 

HIV status 

Negative 87 (74.4) 

Positive 24 (20.5) 

Don’t know   4 (5.1) 

History of prior contact with person with pTB 
Contact  12 (10.3) 

No contact 105 (89.7) 

Table 2: Number of facilities visited by patients. 

Number of facilities visited Frequency % Cumulative % 

1 36 30.8 30.8 

2 39 33.3 64.1 

3 33 28.2 92.3 

4 9 7.7 100.0 

Total 117 100 100 

Table 3: Type of health facility visited first. 

First health facility visited Frequency % 

County hospital 39 33.3 

Referral hospital 51 43.6 

Health centre 6 5.1 

Private hospital 12 10.3 

Chemist 6 5.1 
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Table 4: Type of general laboratory investigations requested. 

Type of general investigations Frequency (%) n=117 

Full blood count 90 (76.9) 

Malaria 21 (18.0) 

Typhoid test 18 (15.4) 

Table 5: Type of TB specific laboratory investigations. 

Type of TB specific investigation Frequency (%) 

Gene Expert 72 (61.5) 

Sputum microscopy TB  27 (23.1) 

Mantoux test 12 (10.3) 

Table 6: Type of imaging requested. 

Type of Imaging investigation  Counts  % 

Chest X-ray 84 71.8 

Chest CT Scan 9 7.7 

Other, Unspecified 15 12.8 

Table 7: Determinants of overall delay to diagnosis. 

Factor Detail 

No delay  Delay 

Odds ratio 95% CI P value Frequency  

(row %) 

Frequency  

(row %) 

Child age 

category 

<10 years 42 (43.8) 54 (56.3) 
0.5 0.04 – 3.8 0.46 

10+ years 6 (28.6) 15 (71.4) 

Child sex 
Male 21 (41.2) 30 (58.8) 

0.99 0.44 –0.23 0.987 
Female 27 (40.9) 39 (59.1) 

Marital 

status of 

parent 

Married  33 (45.8) 39 (54.2) 

1.1 0.5 – 2.8 0.837 
Single 15 (33.3) 20 (66.7) 

Type of 

facility 

visited 

Referral (ref) 24 (35.3) 33 (64.7) 

0.7 0.3 – 1.6 0.379 

County 12 (30.8) 27 (69.2) 

Heath Center 6 (100.0) 0 (0) 

Private 6 (50) 2 (50) 

Chemist 3 (50) 1 (50) 

Traditional healers 3 (100) 0 (0) 

Cadre of 

health 

worker 

Doctor (ref) 36 (36.4) 63 (63.6) 

0.29 0.08 –0.92 0.017 

Clinical officer 6 (100) 0 (0) 

Pharmacist 0 (0) 3 (100) 

Herbalist/Traditional 

healer 
3 (100) 0 (0) 

I don’t know 3 (50) 3 (50) 

Availability 

of tests 

Yes 36 (41.4) 51 (58.6) 
1.1 0.4 – 2.7 0.939 

No 12 (40) 18 (60) 

Age of 

parent 

<35 45 (51.7) 42 (48.3) 
0.1 0.002 –0.9 0.021 

>35 3 (10.0) 27 (90.0) 

 

DISCUSSION 

Demographic and clinical characteristics 

The demographic and clinical characteristics observed in 

this study are largely consistent with findings from other 

pediatric tuberculosis studies in sub-Saharan Africa and 

similar high-burden settings. The predominance of young 

children aged 0–5 years aligns with reports from studies 

in Kenya, Uganda and South Africa, which have shown 

that younger children are more vulnerable to TB due to 

immature immune systems and close contact with adult 
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caregivers, yet often present with non-specific symptoms 

that complicate diagnosis. The higher proportion of 

females observed in this study is comparable to findings 

from Tharaka-Nithi County and parts of Ethiopia, 

although other studies have reported either male 

predominance or no significant sex differences, 

suggesting that gender patterns in pediatric TB may vary 

by context. The majority of caregivers having at least 

secondary education is higher than reported in some rural 

Kenyan and Ethiopian studies, where lower educational 

attainment was common, potentially reflecting the urban 

setting of Nairobi. Similar to findings from India and 

Malawi, most children in this study were HIV negative, 

reinforcing evidence that pediatric TB frequently occurs 

outside the context of HIV infection. Additionally, the 

low proportion of reported prior TB contact mirrors 

observations from other studies, highlighting ongoing 

challenges in contact tracing and the often-unrecognized 

transmission pathways in childhood TB. 

Number of visits to health facilities and type of health 

facilities visited  

The study revealed that the majority of pediatric TB 

patients in Kenya visited more than one health facility 

prior to receiving a definitive diagnosis highlighting the 

complexity of the healthcare-seeking pathway for 

children with TB, where caregivers often navigate 

multiple levels of the health system before obtaining 

appropriate care. This is consistent with previous studies 

in sub-Saharan Africa, which have documented that 

repeated visits to multiple facilities are common among 

pediatric TB patients due to misdiagnosis, limited 

diagnostic capacity at primary care facilities and 

perceived inadequacies in care at initial points of 

contact.10  

The majority of patients in this study initially sought care 

at higher-level facilities, with referral hospitals being the 

most common first point of contact. Lower-level facilities 

were less frequently utilized as initial points of care. This 

preference for referral hospitals suggests that caregivers 

perceive these facilities as offering superior expertise, 

comprehensive diagnostic services and specialized care 

for TB. The findings are in line with a study conducted in 

Nairobi found that caregivers frequently bypassed 

primary care facilities in favor of higher-tier hospitals, 

citing concerns over diagnostic accuracy, availability of 

medications and access to specialized personnel.11 In 

Uganda, it was reported that caregivers of children with 

suspected TB commonly sought care at multiple facilities, 

with district and regional hospitals being preferred for 

initial evaluation due to perceived competence and 

availability of laboratory services.12 

The diversity in facility types visited in the current study 

reflects the multifaceted nature of healthcare access in 

Kenya, where formal and informal sectors coexist. While 

the lower use of primary health centres and chemists as 

first points of contact suggests limited trust in these 

facilities, it also points to potential gaps in decentralizing 

TB diagnostic services. This was in agreement with a 

study from India which highlighted that repeated visits 

across different facility types were common due to 

diagnostic delays at peripheral health centers.13 The 

reliance on higher-level facilities as the first point of care 

has important implications for healthcare planning. 

Centralized care at referral and county hospitals may lead 

to congestion and resource strain, particularly in urban 

settings where patient volumes are high. Strengthening 

diagnostic and treatment services at primary care and 

lower-level facilities could reduce unnecessary referrals 

and repeated visits, streamline care pathways and 

minimize delays in TB diagnosis among children. This 

approach aligns with WHO recommendations on 

decentralized TB care, which advocate for empowering 

community and primary health facilities with rapid 

diagnostic tools, trained personnel and clear referral 

protocols to facilitate timely and equitable access to 

care.14 

Time taken from symptom onset to final diagnosis 

The findings of this study highlight the critical role of 

both laboratory and imaging investigations in the 

pediatric TB diagnostic pathway and reveal variations in 

access and uptake among patients. Full blood counts 

(FBC) were the most frequently requested general 

laboratory test, with majority of patients successfully 

completing it. This indicated the routine availability and 

low cost, facilitating its widespread use in both tertiary 

and secondary-level facilities. The findings were 

consistent with prior studies indicating that general 

hematological investigations are commonly used in 

pediatric evaluations to rule out other infectious or 

hematologic conditions before a TB diagnosis is 

confirmed.15,16 

TB-specific investigations were accessed less 

consistently. GeneXpert was the most commonly 

requested TB-specific test, with majority of patients 

completing it. Suggesting the growing recognition of 

GeneXpert as a rapid and sensitive molecular diagnostic 

tool for pediatric TB and this was in line with WHO 

recommendations for early detection.14 The Mantoux test 

was the least commonly used test, a trend that mirrors 

findings from other regional studies where the tuberculin 

skin test is less relied upon due to operational challenges, 

variability in interpretation and reduced sensitivity in 

BCG-vaccinated populations.17 

Regarding the imaging, Chest X-ray was advised for 

majority of patients and was the most accessed imaging 

modality, showing its importance in evaluating 

pulmonary involvement in pediatric TB. The finding was 

consistent with studies from sub-Saharan Africa, where 

chest X-ray remains a frontline tool due to its 

accessibility and utility in identifying suggestive TB 

lesions.18,19 In terms of the timeline to access chest X-ray 

and receive results revealed that more than have of the 
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patients obtained the imaging on the same day and 

received results immediately. While this demonstrates 

efficiency for some patients, a significant proportion 

could not recall the timing, suggesting inconsistent 

experiences and potential delays in reporting or 

communication. Similar findings have been reported in 

Kenya and Uganda, where diagnostic delays are often 

linked not only to patient behavior but also to healthcare 

system factors, including equipment availability, 

workflow inefficiencies and staffing constraints.19,20 

The study also observed that many patients underwent 

non-TB related tests on the path to diagnosis. While these 

tests may be clinically justified, they can contribute to 

diagnostic delays, increased costs and confusion in 

clinical reasoning. This finding emphasizes the need for 

standardized pediatric TB diagnostic algorithms, clear 

communication of investigations required and improved 

training of healthcare providers to prioritize high-yield 

tests while avoiding unnecessary investigations.21 

Factors associated with time to diagnosis of TB 

With regard to child age category, the study showed that 

the majority of participants were younger than 10 years 

and this group accounted for most cases both with and 

without diagnostic delay. This association was not 

statistically significant indicating that health system and 

caregiver factors may play a more critical role than the 

child’s age. This finding suggests that age alone may not 

be a strong independent determinant of diagnostic delay 

in this setting. Similar findings have been reported in 

other pediatric TB studies, where delays were observed 

across age groups, largely due to the non-specific clinical 

presentation of TB in children.22 

In terms of child sex, a slightly higher proportion of 

females experienced diagnostic delay compared to males; 

however, this difference was minimal and not statistically 

significant. This implies that, within this study 

population, sex did not independently influence the time 

to TB diagnosis. These findings are consistent with 

several studies conducted in similar settings, which have 

reported no clear sex-based disparities in pediatric TB 

diagnostic timelines.23 

Concerning the marital status of the parent or guardian, 

children of single parents showed a higher proportion of 

diagnostic delay compared to those with married parents, 

although this association was not statistically significant. 

This finding may reflect underlying social and economic 

challenges faced by single caregivers, such as reduced 

social support and competing responsibilities, which can 

affect timely health-seeking and follow-up. Similar 

outlines have been described in other studies, where lack 

of social support structures contributed to delays in 

accessing care, even though marital status itself did not 

emerge as a statistically significant predictor.24 

Pertaining to the type of facility visited, no statistically 

significant association was found between the level of 

health facility first visited and diagnostic delay. Although 

a higher proportion of delays was observed among 

children who visited county hospitals, private facilities, 

chemists or traditional healers compared to referral 

hospitals, these differences did not reach statistical 

significance. This suggests that delays may occur across 

different levels of care, possibly due to systemic issues 

such as low clinical suspicion of pediatric TB, referral 

bottlenecks and fragmented care pathways. Similar 

findings have been reported in other studies, indicating 

that simply accessing higher-level facilities does not 

automatically guarantee timely diagnosis.25 

In regard to the cadre of health worker initially consulted, 

this study identified a statistically significant association 

with diagnostic delay. Children first seen by clinical 

officers were significantly less likely to experience delays 

compared to those initially seen by doctors. This finding 

may reflect differences in practice patterns, with clinical 

officers possibly adhering more strictly to TB screening 

algorithms and having a lower threshold for initiating TB 

investigations in high-burden settings. Comparable 

observations have been reported elsewhere, where 

frontline healthcare workers demonstrated greater 

vigilance for TB due to frequent exposure to TB cases.26  

In terms of availability of diagnostic tests, the study 

found no significant association between test availability 

and diagnostic delay. Although one might expect limited 

access to tests to contribute to delays, this finding 

suggests that factors such as timely test ordering, 

interpretation and communication of results may be more 

critical than availability alone. Similar conclusions have 

been drawn in other studies, emphasizing that 

strengthening clinical decision-making and diagnostic 

workflows is as important as expanding diagnostic 

infrastructure.27 

Finally, age of the parent or guardian was significantly 

associated with diagnostic delay. Children whose parents 

were older than 35 years were significantly more likely to 

experience delays compared to those with younger 

parents. This finding may be related to differences in 

health-seeking behavior, perception of illness severity or 

delayed recognition of TB symptoms among older 

caregivers. Comparable associations have been reported 

in other settings, highlighting the central role of 

caregivers in determining the timeliness of diagnosis.28  

CONCLUSION  

The study revealed prominent delays in the diagnosis of 

tuberculosis among children and adolescents, with 46.2% 

experiencing extreme delays of over eight weeks from 

symptom onset and 56.0% delayed after presenting at a 

health facility. Most participants visited multiple facilities 

before diagnosis, with two facilities being the most 

common (33.3%) and referral hospitals were the primary 
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first contact (43.6%). Full blood count (76.9%) and 

GeneXpert testing (61.5%) were the most accessed 

investigations. Factors significantly associated with 

diagnostic delay included the cadre of the initial health 

worker consulted (p=0.017) and parental age over 35 

years (p=0.021), emphasizing caregiver and health-

system roles in timely TB diagnosis. 
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