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Abstract 
Introduction: Tuberculosis (TB) still causes significant morbidity and mor-
tality amongst adults and children despite all the efforts which have been put 
into the control of the disease. However, the prevalence of the disease in 
school age children is unknown because of scarcity of TB screening surveys in 
Nigerian schools. The aim of this study was to evaluate the proportion of 
school age children treated for TB in the Directly Observed Treatment Short 
Course (DOTS) clinic of University of Port Harcourt Teaching Hospital 
(UPTH). Methods: The records of all children 6 to 18 years who were treated 
in the DOTS clinic from 2011 to 2014 were reviewed. Information sought in-
cluded age, sex, sputum Acid Fast Bacillus (AFB) status, Human Immunode-
ficiency Virus (HIV) status and treatment outcome. Results: One hundred 
and forty children aged 6 to 18 years were treated in the University Port 
Harcourt Teaching Hospital DOTS clinic, representing 41.79% of childhood 
TB cases seen over the study period. Seventy one (50.71%) patients were 
males and 69 (49.29%) were females. Their mean age was 12 ± 3.86. Thir-
ty-one (22.14%) had smear positive TB. Sputum smear positivity was com-
monest (54.84%) among those who were 16 years and above compared to the 
other age groups and this is statistically significant (x2 = 17.72, p = 0.001). 
Forty-one (35%) patients were HIV positive and 6 (4.29%) were positive for 
both HIV and AFB. Ninety (64.29%) patients recovered fully following treat-
ment, 48 (34.29%) were referred to other DOTS centres and 2 (1.43%) died. 
Gender, age group, AFB and HIV status showed no relationship with treatment 
outcome. Conclusion: School age children 6 to 18 years made up a large pro-
portion of childhood TB cases seen within the study period in the DOTS clinic. 
More than one third of them were HIV/TB co-infected. An effective School 
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Health Services should be established in schools in Port Harcourt to curb the 
spread of TB and other communicable diseases within the schools. 
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1. Introduction 

One of the targets of the Sustainable Development Goals (SDGs) adopted by the 
United Nations in 2015 is to end the global tuberculosis epidemic [1]. Despite all 
efforts and resources which have been put into the control of the disease, TB still 
causes significant morbidity and mortality globally [1]. It is one of the top ten 
causes of death worldwide and the leading cause of death from a single infec-
tious agent [2], causing more death globally than the Human Immunodeficiency 
Virus (HIV) [2]. According to the World Health Organisation (WHO), in 2017, 
TB caused 1.3 million deaths among HIV negative people and 300,000 among 
HIV positive people [2]. Also in the same year, an estimated 10 million individ-
uals developed TB disease globally and 87% of them resided in 30 high TB bur-
dened countries mostly in Asia and Africa [2]. Incidentally, most of these high 
TB burdened countries, especially the ones in Sub-Saharan Africa also have a 
high HIV burden [2], signifying that HIV is the driver of the TB epidemics in 
these countries [2]. Children accounted for 10% of the global 10 million TB cases 
in 2017 and 15% of the global TB deaths [2]. 

Nigeria is one of the 30 high TB burdened countries which have contributed 
significantly to the global childhood TB epidemic [3]. In 2017, an estimated 
57,000 children developed TB, representing 13.6% of the estimated 418,000 new 
TB cases in Nigeria [4]. Children acquire the disease by inhaling the TB bacteria 
released by an adult with open TB [3]. A study done in Nigeria amongst children 
living with adults with tuberculosis at a TB referral hospital revealed a TB preva-
lence rate of 68% among the children living with adult TB patients in the hospit-
al and 50.6% prevalence among children living within the hospital environment 
[5]. Childhood TB is therefore a good indicator of ongoing transmission of the 
disease within the community [6]. The source of infection for children is usually 
close family members with open TB, who have been coughing forcefully [3]. 
Older children may acquire the disease from close contacts in schools. However, 
the prevalence rate of TB among the children of school age in Nigeria is un-
known. Several studies from different countries have reported on the high pre-
valence of latent TB and TB disease among school children and staff. Middel-
koop et al. reported a TB prevalence rate of 45% among secondary school child-
ren in a high TB and HIV burdened community in South Africa following a 
school based screening for TB [7]. Dorjee et al., reported a latent TB infection 
prevalence of 18% and 54% among secondary school children and staff respec-
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tively of a community school in India [8]. These researchers equally found 46 
cases of TB disease and one case of extensive drug resistant TB amongst the 
children [8]. Though these studies were done outside Nigeria, they however 
showed the magnitude of the global childhood TB burden among school children 
and the need to include the school communities in the active TB case finding. 

Little is known about the burden of tuberculosis in school age children in Ni-
geria because of paucity of school based TB screening surveys in Nigeria. Fur-
thermore, TB diagnosis in school age children is either aggregated with child-
hood TB (0 to 14 years) or adult TB (15 years and above) with limited informa-
tion specific to the school age group. This study was therefore aimed at evaluat-
ing the proportion of childhood TB cases that were seen in school age children 
attending the DOTS clinic in the University of Port Harcourt Teaching Hospital. 

2. Materials and Methods 

This was a cross sectional, retrospective, hospital based study conducted in the 
DOTS clinic in the University of Port Harcourt Teaching Hospital (UPTH). 
UPTH is a tertiary hospital in Port Harcourt, Rivers State, in Southern Nigeria. 
It is a referral hospital for the primary and secondary health facilities in Rivers 
State and the neighbouring states. The hospital has one of the DOTS clinics in 
Rivers State. The DOTS clinic handles both adult and childhood TB cases. The 
study was done over a four week period from first to 31st August 2018. Clinical 
records of children aged 6 years to 18 years, who received anti-TB treatments in 
the DOTS clinic from first January 2011 to 31st December 2014 were reviewed. 
This period was chosen because it predates the era of XpertMTB/RIF as a diag-
nostic tool for TB in UPTH. The Information sought included age, sex, sputum 
smear positivity, HIV status, duration of treatment and treatment outcome. The 
clinic followed the National Tuberculosis and Leprosy Control Programme and 
the WHO directly observed treatment short course strategy. Diagnosis of tuber-
culosis was based on sputum smear positivity, clinical and radiological diagnosis. 
Children diagnosed with TB received Rifampicin, Isoniazid, Ethambutol and 
Pyrazinamide for 2 months, followed by 4 months of Rifampicin and Isoniazid. 

3. Data Analysis 

Data was fed into excel spread sheet and analysed using SPSS version 20 statis-
tical software. Data was analysed using descriptive statistics and results pre-
sented as proportions. Chi-square test was used to show the association between 
sputum AFB positivity, age group and gender. Chi-square test was also used to 
show the association between gender, HIV sero-positivity, AFB status and 
treatment outcome. Only p value less than 0.05 was regarded as significant. 

4. Results 

One hundred and forty children aged 6 to 18 years were treated in the UPTH 
DOTS clinic, representing 41.79% of childhood TB cases seen over the study pe-
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riod. There were 71 (50.71%) males and 69 (49.29%) females, with male: female 
ratio of 1.03:1. Their mean age was 12. 06 ± 3.86. Fifty five (39.29%) belonged to 
the age group 6 to 10 years, 49 (35.0%) 11 - 15 years and 36 (25.71%) were 16 to 
18 years. The sputum of 31 (22.14%) patients was positive for AFB. Table 1 
showed the association between age group and gender with sputum AFB status. 
Sputum AFB positivity was significantly highest (54.84%) among the age group 
16 years and beyond, whilst the age group 6 years to 10 years were more sputum 
AFB negative and this was statistically significant (x2 = 17.72, p-value 0.001). 
There was no statistically significant difference between the number of males 
and females who were smear positive (x2 = 0.10, p = 0.751). 

Forty-nine (35.0%) patients tested positive for the Human Immunodeficiency 
virus. Six (4.29%) patients were positive for both HIV and AFB. Ninety (64.29%) 
patients recovered following treatment, 48 (34.29%) were referred to other 
DOTS Centres to continue treatment and 2 (1.43%) died. 

Association between age group and treatment outcome showed that out of the 
90 (64.29%) patients who recovered fully following treatment, 39 (43.33%) be-
longed to the 6 - 10 years age group, 35 (38.89%) were 11 - 15 years and 17 
(17.78%) were 16 years and above. Out of the 48 (34.29%) children who were re-
ferred, 16 (33.33%) were 6 - 10 years, 13 (27.08%) were 11 - 15 years and 19 
(39.58%) were 16 years and above. Out of the 2 (1.43%) patients who died, 1 
(50%) belonged to the 11 - 15 years age group and the other 1 (50%) belonged to 
the age group 16 years and above. These differences were however not statisti-
cally significant (x2 = 9.22, p = 0.06). 

Relationship between AFB status and treatment outcome showed that out of 
90 (64.29%) patients who recovered fully with treatment, 17 (18.89%) were spu-
tum smear positive, while 73 (81.11%) were smear negative. Out of the 48 
(34.29%) patients who were referred, 14 (29.17%) were smear positive and 34 
(70.83%) were smear negative. The 2 (1.43%) patients who died were both spu-
tum smear negative. These observed differences were not statistically significant 
(x2 = 2.50, p = 0.29). 

 
Table 1. Association between age group, gender and AFB status. 

AGE GROUP 
AFB STATUS 

TOTAL 
Chi-square 
(p-value) POSITIVE (%) NEGATIVE (%) 

6 - 10 7 (22.58) 48 (44.04) 55 (39.29) 17.72 (0.001)* 

11 - 15 7 (22.58) 42 (38.53) 49 (35.0)  

≥16 17 (54.84) 19 (17.43) 36 (25.71)  

TOTAL 31 (22.1) 109 (77.9) 140 (100)  

GENDER     

Male 17 (54.84) 54 (49.54) 71 (50.71) 0.10 (0.751) 

Female 14 (45.16) 55 (50.46) 69 (49.29)  

TOTAL 31 (22.1) 109 (77.9) 140 (100)  
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Relationship between HIV status and treatment outcome showed that out of 
the 90 (64.29%) patients who recovered fully with treatment, 30 (33.33%) were 
HIV positive while 60 (66.67%) were HIV negative. Out of the 48 (34.29%) who 
were referred out, 18 (37.50%) were HIV positive, while 30 (62.50%) were HIV 
negative. Out of the 2 (1.43%) who died, 1 (50%) was HIV positive and the other 
(50%) was HIV negative. These observed differences were not statistically signif-
icant (x2 = 0.44, p = 0.803). 

The association between HIV and Smear positivity with treatment outcome 
showed that out of the 90 (64.29%) patients who recovered fully following treat-
ment, 2 (2.22%) were both sputum smear and HIV positive, while 88 (97.78%) 
were negative for both HIV and sputum smear. Out of the 48 (34.29%) patients 
who were referred out, 4 (8.33%) were positive for both sputum smear and HIV, 
while 44 (91.67%) were negative for both sputum smear and HIV. The 2 (1.42%) 
patients who died were negative for both sputum smear and HIV. These differ-
ences were not statistically significant (x2 = 2.94, p = 0.23). 

5. Discussion 

We observed that more than two fifth (41.79%) of the childhood TB cases 
treated in the DOTS clinic of UPTH over the study period involved children 6 to 
18 years, an age group mostly found in primary and secondary schools in Nige-
ria [9]. The fact that this is a hospital based data is worrisome because it means 
that the situation may be worse within the communities. Nigeria ranked third 
among the top ten countries responsible for 80% of the global under reporting of 
TB cases [2]. This is probably because majority of the cases do not reach the 
health facilities or when they do, they are underdiagnosed [2]. 

We equally observed that almost a quarter (22.14%) of the children have 
smear positive tuberculosis, which is higher than the 16.83% reported by Nwa-
chukwu et al. [10] in Eastern Nigeria, though the previous study was a much 
larger study, involving both adults and children. It is lower than the 37.1% re-
ported by Ogbudebe et al. [6] in Western Nigeria. However, in this previous 
study the 37.1% comprised of those who were diagnosed using either sputum 
microscopy or GeneXpert. The fact that 22.14% of the children were sputum 
smear positive and that the positive smears were most commonly found among 
those who were 16 years and above (54.84%) have serious implications for the 
control of tuberculosis in Nigeria. These adolescents represented a reservoir for 
further spread of the disease to family members and to other children within the 
school because they were likely to have had cavities on chest x-ray and were 
highly infectious [11]. The long duration of stay in school (about 8 hours daily 
for day students), more frequent exposures (meeting 5 days in a week) and close 
proximity in the classroom due to over crowdedness[12] will enhance the spread 
of the TB bacillus. The End TB Strategy milestone for 2025 calls for a reduction 
in number of TB deaths by 75% and TB incidence by 50% [13]. For these miles-
tones to be achieved, the TB diagnosis, treatment and preventive services must 
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be provided for the school communities [2]. 
HIV co-infection is said to be the most powerful risk factor for progression 

from TB infection to active disease due to progressive weakening of the immune 
system [13].This study revealed a TB/HIV co-infection rate of 35%, which is 
higher than the 14.9%, 29% and 22.7% in three previous studies in Nigeria [6] 
[14] and South Africa [15]. Rivers State was the state with the highest HIV pre-
valence (15.2%) in 2012 (the period under consideration in this study) and states 
in South West Nigeria had very low prevalence rates, ranging from 0.2% to 4.3% 
[16]. It is therefore not surprising that the TB/HIV co-infection rate in this study 
is higher than those reported in the two previous studies done in South Western 
Nigeria with low HIV prevalence [16]. The authors however have no explanation 
for the lower rate of TB/HIV co-infection in the South African study compared to 
this present study since South Africa has a higher HIV burden than Nigeria [17]. 

Patients with TB/HIV co-infection are said to have fewer bacilli in their spu-
tum than the HIV uninfected patients [18], making diagnosis of TB very difficult 
with bacteriological tests, especially the sputum smear microscopy. It is therefore 
not surprising that in this study only 4.29% of the patients were both sputum 
smear positive and HIV positive. This difficulty in diagnosing TB in HIV posi-
tive patients is probably why WHO endorsed the use of GeneXpert-Rif for the 
diagnosis of TB and rifampicin resistance among HIV patients with clinical sus-
picion of TB to enhance early diagnosis of TB and commencement of anti TB 
treatment [19] [20]. Unfortunately, diagnosis of TB in UPTH was done mostly 
clinically, radiologically and with sputum microscopy due to unavailability of 
GeneXpert at the period under consideration. 

More than two third of the patients in this study recovered fully following 
treatment, probably due to early presentation in the health facility, early diagno-
sis and commencement of appropriate treatment. Other studies in Nigeria also 
reported high cure rates following treatment with anti TB medications [6] [15]. 
Contrary to the report of a previous study that male sex and HIV seropositivity 
were associated with unsuccessful treatment outcome [6], our study showed that 
these factors have no association with treatment outcome. However, we ob-
served that majority of those who recovered fully following treatment were HIV 
negative (66.67%), sputum smear negative (81.11%) and negative for a combina-
tion of HIV and smear microscopy (97.78%). These observations were not statis-
tically significant, probably because the outcome also included those who were 
referred out to other DOTS centres due to proximity to their places of residence. 
This study recorded only 2 deaths, among males with smear negative TB. One of 
them was HIV positive and the other negative. Perhaps late presentation at the 
health facility and late commencement of appropriate medications may have 
been responsible for these deaths, however these facts were not considered in 
this study. 

The result of this study has revealed the absolute necessity for the establish-
ment of an effective School Health Services in both primary and secondary 
schools in Nigeria. This school based health services deals with such issues as 
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first aid, medical emergencies and detection of contagious diseases such as TB 
that could spread within the school [21]. Once TB is detected and early and ap-
propriate treatment instituted, survival is enhanced. Early detection can be done 
through both pre-school entry and in-school medical exams. 

6. Conclusion 

In conclusion, a large proportion of childhood TB patients seen in the DOTS 
clinic of UPTH belonged to the school age and more than one third of them 
have HIV/TB co-infection. Smear positive TB was commoner among the older 
age group. There was a high rate of treatment success. 

Recommendations 

1) Effective school health services should be established in all our primary and 
secondary schools in Port Harcourt to aid early detection of these contagious 
diseases and prompt commencement of treatment. 

2) Pre-school entry medical exams should be made compulsory in all the pri-
mary and secondary schools in Port Harcourt. 

3) Nationwide school screening for TB should be done to detect both the la-
tent infection and TB disease. This will improve our TB case finding and re-
porting. 

Limitations of the Study 

This study was retrospective in nature and one major disadvantage of the re-
trospective study is that it uses existing data that have been recorded for reasons 
other than research. The other limitation of the study is that diagnosis of TB was 
done using smear microscopy, clinical and radiological methods only. Sputum 
culture and GeneXpert were not done. It is possible that some cases may have 
been misdiagnosed. Thirdly, this study could not record the presence or absence 
of drug resistant TB because as already stated XpertMTB/RIF was not available 
in the hospital during the period under consideration. 
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