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Abstract 
Streptococcal pharyngitis continues to be one of the most common childhood illnesses throughout the 
world. Recent evidence indicates an increased incidence of group A Streptococcal (GAS) infections, which 
is a significant cause of mortality and morbidity on the global scale. The objective of this study was to 
determine prevalence of group A Streptococcus infection among primary schoolchildren in Mbulu district, 
northern Tanzania. This study was carried out in five primary schools, namely Mangisha, Gunyoda, Kainam, 
Hyloto and Tsaayo. GAS pharyngitis was diagnosed clinically and confirmed by laboratory investigation 
using a rapid test. A total of 320 study participants were recruited in the study. Overall, more than half 
(53.8%) of the children were females.  The overall prevalence of Group a Streptococcal infection was 6.9% 
(95%CI [4.4-10.2]).  The highest frequency of GAS infection was observed among children at Hyloto primary 
school (14.3%) while, none of the children in Tsaayo had GAS infection. This study potentially indicates that 
group A Streptococcal infection prevalent among schoolchildren in Mbulu district calling for the need of 
education to create awareness of the condition in the community. 
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Group A streptococcal (GAS) infections, including the group A streptococcal pharyngitis is the 
most common childhood illnesses throughout the world (Tewodros et al., 1992; Jackson et al., 2011; 
WHO, 2012; Ralph & Carapetis, 2013). The exactly global burden of disease caused by GAS is not 
known. Worldwide, it is estimated  that >660,000 cases of invasive GAS infection occur each 
year;>95% of cases occur in resource-poor regions, and >160,000 patients die annually(Carapetis et 
al., 2005). About 8% to 40% of children and 5% to 9% of adolescents who have sore throat, fever, and 
Pharyngitis  have group A beta hemolyticus streptococcal (GABHS) infection(Jackson et al., 
2011).Repeated attack of untreated GAS causes Rheumatic Fever which may lead to complicated 
condition namely Rheumatic Heart Diseases. Statistics indicate that there are about 30 million 
children with Rheumatic Heart Diseases (RHD) in developing countries, compared with only 1.5 
million in developed countries(Nandi et al., 2001). Africa is experiencing the highest burden of the 
disease(WHO, 2005). 

Group A streptococcal contain different virulence factors which include  outer hyaluronic 
acid capsule and a layer of group A carbohydrate, a polymer of rhamnose with N-acetyl 
glucosamine side chains (Kotloff, 2008).Also have molecules of M protein which is attached to the 
bacterial membrane(Kotloff, 2008).The M protein is a major surface protein of GAS. It binds 
complement regulatory protein factor H and inhibit phagocytosis(Mora et al., 2005).Other 
virulence factors expressed at the surface of Streptococcal pyogenes (GAS) are C5a peptidase and 
Serum opacity factor (SOF). The C5a peptidase, is an endopeptidase that cleaves the complement-
derived chemotaxin C5a, inhibiting the recruitment of phagocytic cells to the site of infection 
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whereas SOF binds apolipoprotein A1 and disrupts the structure of high density lipoproteins. 
Among other surface proteins are the fibronectin-binding proteins Sfb1, FBP54 and R28, which 
together with the M protein and the hyaluronic acid capsule, allow the bacterium to adhere to, 
colonize and invade human skin and mucus membranes(Bisno et al., 2003;Gillen et al., 2008). 
Attachment of GAS to pharyngeal or dermal epithelial cells is the key initial step in colonization of 
the host leading to inflammation of the pharyngeal(WHO, 2012). 

In Tanzania, few studies have been conducted to account for the effect of GAS infection in 
children. A study done in Pemba reported a prevalence of GAS infection of 8.6% (Braito et al., 2004). 
Although there is no study that has been carried out in northern Tanzania to establish the 
prevalence of GAS infection, findings indicate that a good number of individuals with GAS 
complication from Arusha and Manyara regions are attended at Muhimbili National Hospital in Dar 
es Salaam (Annon, 2010). Because GAS infections are associated with significant morbidity and 
mortality(Carapetis et al., 2005), this study was conducted in Mbulu district, Manyara region to 
determine its prevalence among schoolchildren. 

This was a community based prospective cross sectional study, part of a larger project on 
an integrated mobile service clinic using Mobile Health tools, rapid diagnostics and portable cardiac 
ultrasound to detect and treat Group A haemolytic streptococci and rheumatic heart disease 
among children in Mbulu district, Manyara in northern Tanzania. Mbulu district, located at 03°45'S, 
35°30'Ehas a total population of 320, 279 individuals. There are 120 primary schools in the district 
and each school is about 5km from a nearby health facility. 
 

 
Figure 1: A map of Mbulu district and study villages  

 
This study was carried out in April 2012. A random selection of primary school was employed and 
children from selected schools were also randomly selected to participate in the study. The schools 
were Mangisa and Gunyoda located in non-mountainous area (hot climate) and Hyloto, Kainam 
and Tsaayo located in mountainous area (cool climate) (Figure 1). In each school, nine children from 
each class were selected hence a total of 64 study participants were recruited from each school. A 
minimum of 307 primary school children was sufficient for detection of 28 percent GAS infection 
at 95% confidence interval with a power of 90%. 

Structured questionnaire was used to collect demographic information. Children were 
clinically examined for GAS infection; simply examining the presence or absence of the following 
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signs and symptoms: sore throat, pain while swallowing, high fever (>38o C), redness, hyperaemia, 
oedema, and exudates (yellow flecks or pus pockets) of the pharynx, punctuate haemorrhages in 
the soft palate and sudden onset of symptoms/ signs. 

Group-A Streptococcus rapid diagnostic test, CLIAwaivedTM Inc. Rapid Strept A Test 
(CLIAwaivedTM Inc., San Diego, CA 92121)as described elsewhere was employed(Annon, 1998).The 
strep A rapid test device is a lateral flow immunoassay for the detection of strep A carbohydrate 
antigen in a throat swab. In this test, antibody specific to Strep A carbohydrate antigen is coated 
on the test line region of the device(Annon, 1998).Briefly, swabbing of the posterior pharynx, tonsil 
and other inflamed area was done while avoiding touching the tongue, cheeks and teeth with the 
swab. Then testing for GAS was performed immediately after specimens have been collected.  

Data analysis was done by using Statistical Package for the Social Sciences (SPSS) version 
16.0 (IBM Corp, Stanford, USA). Descriptive statistics was done by cross tabulating explanatory 
variables against the outcome variable. Chi square test or Fisher's test was used to test the 
association between exposure variables and the outcome variable. Different regression models 
were used to assess the association between GAS infection and independent variables. P value 
<0.05 was considered to be statistically significant. This study sought and received ethical approval 
from the Kilimanjaro Christian Medical Institutional review board. 

Children who were diagnosed with GAS infection received immediate treatment according 
to standard procedure for treatment of Strep A infection, which includes 10 days’ course of 
Penicillin (or Erythromycin for children identified to have potential allergy to penicillin in a 
previously-provided medical counselling session). 

A total of 320 study participants were recruited in the study. Overall, more than half (53.8%) 
of the study participants were females.  The age of the study participants ranged 5 to 15 years old; 
the mean age being 10.3 (SD= 2.5) years-old (Table 1). 
 
Table 1: Demographic characteristics of the study population (N=320) 

Variable  Number  Frequency (%) 

Mean age in years (SD) 320 10.3(2.5) 
Sex  
Female 
Male 

 
172 
148 

 
53.8 
46.2 

Primary school 
Gunyoda 
Hyloto 
Kainam 
Mangisa 
Tsaayo 

 
64 
63 
65 
64 
64 

 
20.0 
19.7 
20.3 
20.0 
20.0 

Age group (years) 
5-8 
9-12 
13-15 

 
101 
142 
77 

 
31.6 
44.4 
24.0 

SD= Standard deviation 

 
The overall prevalence of Group A streptococcal infection was 6.9% (95% CI [4.4-10.2]).  The highest 
frequency of GAS infection was observed in Hyloto primary school (14.3%) followed by Kainam 
(10.7%) and none was found in Tsaayo primary school (Table 2). Individuals of 5-8 years-old had the 
highest prevalence of GAS infection (10.9%). However, the difference was not statistically 
significant (Fisher’s exact, p = 0.156). In relation to sex, the prevalence of GAS between females 
(7.6%) and males (6.1%) was comparable (Chi-square=0.271, p=0.603) (Table 2). 
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Table 2: Prevalence of Group A Streptococcal infection by school, age and sex 

Variable Frequency 

Primary school Gunyoda 7.8 
 Hyloto 14.3 
 Kainam 10.7 
 Mangisa 1.6 
 Tsaayo 0 
Age group (years) 5-8  
 9-12  
 15-15  
Sex Female 6.1 
 Male 7.6 

 
The findings of this study confirms the presence of GAS infection in Tanzania as was  previously 
reported  on Pemba Island (Braito et al., 2004).However, the prevalence of GAS infection reported 
in this study is lower compared to that of Pemba Island(Braito et al., 2004). Lower GAS infection 
prevalence rates have been reported in India (Nandi et al., 2001) and Kenya (Seale et al., 2016). The 
difference in the prevalence between the studies may be attributed to the sample size. A similar 
GAS infection prevalence has been reported from a study in Tunisia(Mzoughi et al., 2004). 

Group A streptococcal infection have been shown to be related to several factors such as 
sex, age and season(Mzoughi et al., 2004; Beaton et al., 2012).The findings of this study show that 
the prevalence of GAS infection was similar between female and male children. This finding is in 
agreement with the observations by Sarkar et al. (1988) in India. However, another study in Delhi 
India has reported that the prevalence of beta-haemolytic streptococcal was higher in females 
than in males (Reed et al., 1990). On the other hand, a study in Ethiopia (Tewodros et al.,1992) 
found a higher prevalence among males than in females. This contradicting results may be 
attributed to difference in ratio between male and female participants and calls for further 
researches with large sample sizes to investigate the influence of sex in GAS infection. 

Age has been associated with GAS infection elsewhere. Some studies have reported that 
the peak incidence of GAS pharyngitis occurs in children aged 5–10 years (Martin, 1988; Van 
Cauwenberge & Vander Mijnsbrugte, 1991). This is in agreement to findings of our study indicating 
that the most affected age was between 5 to 8years. However, older age (11 years) has been 
reported in a study in India (Nandi et al., 2001).The difference in observations among the studies 
may be due to different in GAS serotypes (Ogunbi et al., 1978) 

Studies in Egypt and India have shown that the prevalence of GAS pharyngitis differ in areas 
with different climatic conditions (Rotta et al., 1989; Nandi et al., 2001). This is further confirmed in 
this study where Kainam and Hyloto primary schools located in mountainous area had higher 
prevalence of GAS pharyngitis than other schools. However, the absence of GAS infection in Tsaayo 
primary school warrant further investigation. 

In conclusion, group A streptococcal infection is prevalent among schoolchildren in 
northern Tanzania. A longitudinal cohort study is needed to establish the extent of the disease 
burden in this population. Furthermore, there is a need of mass education to create awareness in 
the community on GAS infection. 
 
Acknowledgements 
 
We thank members of the community studies team and participants for agreeing to participate in 
the study. We are grateful to Dr Jaffrey Blander, President and Founder of Bienmoyo Foundation 
and Lushen Wu for his support. This study was funded by the Bienmoyo Foundation of America. 
  



Tanzania Journal of Health Research  Doi: http://dx.doi.org/10.4314/thrb.v18i3.10 
Volume 18, Number 3, July 2016 

5 

 

Conflict of interest 
 
The authors declare that they have no conflicts of interest. 
 
References 
 
Annon(1998) CLIA stands for Clinical Laboratory Improvement Amendments, a set of U.S. federal 

regulatory guidelines for laboratory operation involving human testing, passed in 1988. 
Annon(2010) Muhimbili National Hospital, Annual Report, http://www.mnh.or.tz/report.php 

(Accessed on 4 June 2012). 
Beaton, A., Okello, E., Lwabi, P., Mondo, C., McCarter, R. & Sable, C. (2012) Echocardiography 

screening for rheumatic heart disease in Ugandan schoolchildren. Circulation 125, 3127-32. 
Bisno, A.L., Brito, M.O. & Collins, C.M. (2003) Molecular basis of group A streptococcal virulence. 

Lancet Infectious Disease 3, 191-200. 
Braito, A., Galgani, I., Mohammed, M.R., Iozzi, C., Ame, S.M., Haji, H.S. & Zanchi, A. (2004) 

Epidemiology of streptococcus group A in school aged children in Pemba. East African 
Medicine Journal 81, 307-312. 

Carapetis, J.R., Steer, A.C., Mulholland, E.K. & Weber, M. (2005) The global burden of group A 
streptococcal diseases. Lancet Infectious Disease 5, 685-694. 

Gillen, C.M., Courtney, H.S., Schulze, K., Rohde, M., Wilson, M.R., Timmer, A.M., Guzman, C.A., 
Nizet, V., Chhatwal, G.S. & Walker, M.J. (2008) Opacity factor activity and epithelial cell 
binding by the serum opacity factor protein of Streptococcus pyogenes are functionally 
discrete. Journalof Biological  Chemistry 283, 6359-6366. 

Jackson, S.J., Steer, A.C. & Campbell, H. (2011) Systematic Review: Estimation of global burden of 
non-suppurative sequelae of upper respiratory tract infection: rheumatic fever and post-
streptococcal glomerulonephritis. Tropical Medicine & International Health 16, 2-11. 

Kotloff, K.L. (2008) The prospect of vaccination against group A beta-hemolytic streptococci. 
Current Infectious Disease Report 10, 192-199. 

Martin, D.R. (1988) Rheumatogenic streptococci reconsidered. New Zeland Medical Journal 101, 
394-396. 

Mora, M., Bensi, G., Capo, S., Falugi, F., Zingaretti, C., Manetti, A.G., Maggi, T., Taddei, A.R., Grandi, 
G. & Telford, J.L. (2005) Group A Streptococcus produce pilus-like structures containing 
protective antigens and Lancefield T antigens. Proceedings of the National Academy of 
Science of  USA, 102, 15641-15646. 

Mzoughi, R., Bouallegue, O., Selmi, H., Ben Said, H., Essoussi, A.S. & Jeddi, M. (2004) Group A 
streptococci in children with acute pharyngitis in Sousse, Tunisia. East Mediterranean Health 
Journal 10, 488-493. 

Nandi, S., Kumar, R., Ray, P., Vohra, H. & Ganguly, N K. (2001) Group A streptococcal sore throat in 
a periurban population of northern India: a one-year prospective study. Bulletin of the 
World Health Organization 79, 528-533. 

Ogunbi, O., Fadahunsi, H.O., Ahmed, I., Animashaun, A., Daniel, S.O., Onuoha, D.U. & Ogunbi, L. Q. 
(1978) An epidemiological study of rheumatic fever and rheumatic heart disease in Lagos. 
Journal of Epidemiology and Community Health 32, 68-71. 

Ralph, A.P. & Carapetis, J.R. (2013) Group a streptococcal diseases and their global burden. Current 
Topics in Microbiology and  Immunology 368, 1-27. 

Reed, B.D., Huck, W. & French, T. (1990) Diagnosis of group A beta-hemolytic Streptococcus using 
clinical scoring criteria, Directigen 1-2-3 group A streptococcal test, and culture. Archives of 
Internal Medicine, 150, 1727-32. 

Rotta, J., Duben, J., Jedlicka, F., Havlickova, H., Tumova, B. & Bruckova, M. (1989) Prospective study 
of pharyngitis: clinical diagnosis and microbiological profile. Zentralblatt für 
Bakteriologie271, 532-542. 



Tanzania Journal of Health Research  Doi: http://dx.doi.org/10.4314/thrb.v18i3.10 
Volume 18, Number 3, July 2016 

6 

 

Sarkar, S., Biswas, R., Gaur, S.D., Sen, P.C. & Reddy, D.C. (1988) A study on sore throat and beta 
haemolytic streptococcal pharyngitis among rural school children in Varanasi, with 
reference to age and season. Indian Journal of Public Health, 32, 190-8. 

Seale, A.C., Davies, M.R., Anampiu, K., Morpeth, S.C., Nyongesa, S., Mwarumba, S., Smeesters, P. 
R., Efstratiou, A., Karugutu, R., Mturi, N., Williams, T.N., Scott, J.A., Kariuki, S., Dougan, G. 
& Berkley, J.A. (2016) Invasive Group A Streptococcus infection among children, Rural 
Kenya. Emerging Infectious Diseases 22, 224-232. 

Tewodros, W., Muhe, L., Daniel, E., Schalen, C. & Kronvall, G. (1992) A one-year study of 
streptococcal infections and their complications among Ethiopian children. Epidemiology 
and Infection 109, 211-225. 

Van Cauwenberge, P.B. & Vander Mijnsbrugge, A. (1991) Pharyngitis: a survey of the microbiologic 
etiology. Pediatric Infectious Disease Journal 10, S39-42. 

WHO (2005) The Current Evidence for the Burden of Group A Streptococcal Diseases pp60. World 
Health Organization. 
http://apps.who.int/iris/bitstream/10665/69063/1/WHO_FCH_CAH_05.07.pdf. 

WHO (2012) Bacteria infection", 
http://www.who.int/vaccine_research/disease/oa_bacteria/en/index3.html. (Access on 
June 28 2012). 

 
 


