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Abbreviations
AEFI: Adverse events following immunization 

DHIS2: District Health Information System

EHRs: Expanded Health Records

HMIS: Health Management Information System

IDSR: Integrated Disease Surveillance and Response

MOH: Ministry of Health

PCV: Pneumococcal Conjugate Vaccination

PHEOC: Public Health Emergency Operations Center

UNCST: Uganda National Council for Science and Technology

WHO: World Health Organisation

Introduction
 Bacterial pneumonia is the leading preventable cause of childhood 
morbidity and mortality globally with many of the deaths occurring in 
low- and middle-income countries [1-2]. According to WHO, Strepto-
coccus pneumonia (also known as Pneumococcus pneumonia) is the 
most common cause of pneumonia in children followed by Haemoph-
ilus influenzae typeb (Hib) globally [3]. Pneumococcal disease is a 
syndromic disease including severe Invasive Pneumococcal Disease 
(IPD) (e.g. pneumococcal meningitis, bacteremia) or less severe but 
frequent non-invasive pneumococcal disease (e.g. community-ac-
quired pneumonia, bronchitis, otitis media, and sinusitis) [4].  About 
90 distinct pneumococcal serotypes have been identified throughout 
the world, with a small number of these serotypes accounting for most  
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Objective
Background

 Pneumococcal disease is a leading preventable cause of child-
hood diseases and deaths globally with many of the deaths occur-
ring in low and middle-income countries. In Uganda, Pneumococcal 
Conjugate Vaccine 13 vaccination campaign was rolled out in 2014 
yet data on vaccination coverage, prevalence of pneumococcal dis-
ease in children <5years are scarce.  This study therefore evaluated 
the pneumococcal disease burden following pneumococcal conju-
gate vaccination campaign in Uganda.

Methods

 This was an eight year retrospective analysis of pneumococcal 
surveillance data recorded from 3 regions of Uganda (namely Ki-
gezi region in South Western Uganda, Busoga region in Eastern 
Uganda and Tooro region in Mid-western Uganda) between Janu-
ary 2012-December 2020. Demographic and clinical diagnosis data 
were abstracted from medical records at three regional referral hos-
pitals representing the 3 regions to assess disease burden before 
and after introduction of the Pneumococcal conjugate vaccine (PVC 

13) in Uganda. Data were summarized by demographic characteris-
tics and geographical location of study subjects.

Results

 Pre-vaccination period had a prevalence of 59.4% of the cases 
while the post-vaccination period had 40.6% prevalence rate. By re-
gion, prevalence was highest in Kigezi (52.1%) followed by Tooro 
(32.6%) and lowest in Busoga at (15.3%).

 In these settings, immunological serotyping was never done and 
data on most risk factors were missing. The prevalence of paediatric 
pneumococcal infections remains high even after vaccination cam-
paign calling for a review of the vaccination strategy.

Conclusion and recommendations

 Pneumococcal disease burden was still high (40.6%) despite 
pneumococcal vaccination roll out. The highest prevalence of pneu-
mococcal disease was in children under 24 months old.  However, 
local surveillance capacity need to be strengthened to capture data 
on pneumococcal serotypes and pneumococcal disease risk factors.
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disease in infants [5]. Pneumococcal vaccines are designed to cover 
the serotypes most frequently associated with severe pneumococcal 
disease [5].Two polysaccharide-protein conjugate vaccines have been 
on the market since 2009: the 10-valent (PCV10) and the 13-valent 
(PCV13) pneumococcal conjugate vaccines. Previously, a 7-valent 
pneumococcal conjugate vaccine (PCV7) was introduced in early 
2000, and at least 9 other pneumococcal conjugate vaccines contain-
ing 10–20 serotypes are undergoing trials in humans [5]. For instance, 
in the USA, Pneumococcal conjugate vaccines (PCV13, PCV15, and 
PCV20) and Pneumococcal polysaccharide vaccine (PPSV23) are 
recommended for all children younger than 5 years old [6]. The intro-
duction of pneumococcal vaccines has led to a worldwide reduction 
in the incidence of pneumococcal infections and a related mortality in 
developed countries [4].

 In 2007 WHO recommended to developing countries to include 
pneumococcal conjugate vaccines (PCV) in their infant routine im-
munization schedules [6]. The recommended PCVs for children 
included 10-valent pneumococcal conjugate vaccine (PCV10) and 
13-valent pneumococcal conjugate vaccine (PCV13). Countries that 
introduced these vaccines have observed significant reductions in the 
incidence of severe (invasive) pneumococcal disease and commu-
nity-acquired pneumonia [6]. By the end of 2020, 76.3% (148/194) 
of WHO member states had rolled out PCVs into their National Im-
munization Programmes [6]. Despite an overall decline in incidence 
of pneumococcal infections, pneumococcal diseases still remain a 
major public health problem worldwide, particularly in developing 
countries [4]. According to the World Health Organization (WHO) in 
2015, of the global deaths among <5 years old children estimated at 
5.83 million, 294,000 deaths were attributed to pneumococcal infec-
tions [4].

 In Uganda, despite PCV roll out in 2014, pneumonia was the fourth 
leading cause of death in children under five years of age in 2017-18 
[7]. A study that assessed the prevalence of pneumonia among chil-
dren under 5years in in the post-vaccination period in western Uganda 
showed a prevalence of 25.6% [8]. Another study at National Referral 
Hospital in central Uganda reported a prevalence rate of 53.7% [9].  
A systematic review and meta-analysis of data on pneumonia across 
East African countries, estimated the average prevalence of pneumo-
nia in under-fives at 34% [10].

 This study assessed the burden of pneumococcal disease among 
under 5 years old in the pre- and post-vaccination period (2012-2020) 
to gain more insight on vaccination coverage, pneumococcal burden 
over time and pneumococcal clinical characteristics in three regions 
of Uganda.

Materials and Methods
Study design and data collection

 This was a retrospective, serial cross-sectional study in which   
medical records of children aged 5yrs and below for the period 1st Jan-
uary 2012 to 31st December 2020 were reviewed.  The study utilized 
available local surveillance data from 3 regions of Uganda (namely 
Kigezi region in South western Uganda, Busoga region in Eastern 
Uganda and Tooro region in Mid-western Uganda). Demographic and 
clinical diagnosis data were abstracted from medical records at three 
regional referral hospitals representing the 3 regions to assess disease 
burden before and after introduction of the Pneumococcal conjugate 
vaccine (PVC 13) in Uganda.

Statistical analysis

 Data were collected using the Kobo-collect software and analysed 
using Stata 13. Demographic data were summarized using frequency 
Tables 1-6. Pneumococcal disease burden (prevalence) was calculat-
ed as a proportion of children clinically diagnosed with pneumococ-
cal disease divided by all the children under risk of developing the 
disease.

Ethical considérations

 Ethical approvals was sought from Mulago Hospital Research 
and Ethics Committee (Approval Number MHREC 2165), Uganda 
National Council for Science and Technology (UNCST) (Research  

Characteristics Frequency, n (%)

Age (Months)
Mean
0-24
25-48
>48

17.2 
2,999 (82)
481(13.1)
179 (4.9)

Sex
Female
Male

1,709 (46.7)
1,953(53.3)

Region
Busoga
Kigezi
Tooro

524(14.3)
2,012 (54.8)
1,137(30.9)

Table1: Demographic characteristics (N=3662).

Condition Frequency, n(%)

Pneumonia (n=3662) 3428 (93.6%)

Fever (n=3427) 3261 ( 95.16%)

Upper respiratory tract infection (mainly common cold) 
(n=3427)

2780 (81.27%)

Sinusitis (n=3015) 646 (21.43%)

Ear infection/Otitis media (n=3008) 75 (2.49%

Brain/spinal cord infection/meningitis 42 (1.4%)

Table2: Pneumococcal disease clinical presentation.

Risk factor (n=3423) Freq. Percent

HIV positive children 51 1.49

Alcohol consumption by care giver 25 0.73

Smoking  by care giver 27 0.79

COPD 2 0.06

Asplenia 1 0.03

Chronic renal disease 8 0.23

Unknown 3309 96.67

Total 3423 100.00

Table 3: Pneumococcal disease risk factors.

Vaccination status Freq. Percent

Not vaccinated/unknown 2427 66.22

Vaccinated 1238 33.78

Total 3665 100.00

Table 4: Vaccination coverage.
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Registration Number with the UNCST : HS2102ES). The data col-
lected was treated with utmost confidentiality and no participant’s 
identifiers were recorded during the data collection process. All 
relevant authorizations were obtained before proceeding with the 
study.

Results
 Records for 3662 children 5years and below were retrieved, rel-
evant data abstracted and analyzed.  46.7% were female, mean age 
was 17.2 months and majority (54.8%) were from Kigezi region in 
South-western Uganda Overall period prevalence (2012-2020) was 
93.43% with male children accounting for 53% of the disease burden 
Majority of the cases were in the age category 0-24motnhs (82%) fol-
lowed by age category 25-48 months and the least above 48months. 
The highest proportion of the cases (52.1%) were recorded from Ki-
gezi region and the least from Busoga region (15.3%).

 Most of the cases (42.3%) were recorded during the pre-vacci-
nation period and the post-vaccination early/shortly after the intro-
duction of the Pneumococcal Conjugate Vaccine (PCV) accounting 
for 40.6%. (Figures 1-4) Diagnosis in all the study sites was main-
ly symptomatic/clinical. Aware that pneumococcal disease can be 
non-invasive (e.g. community-acquired pneumonia, otitis media, si-
nusitis) or invasive (e.g. meningitis, bacteremia), non-invasive pneu-
mococcal disease was most common (93.6%) and invasive pneumo-
coccal disease was only present in 1.4% (n=42/3008) of the study.

 The known risk factors for pneumococcal disease are asplenia, 
alcoholism, smoking, diabetes mellitus, liver disease, lung disease, 
chronic heart disease, chronic kidney disease, chronic obstructive 
pulmonary disease (COPD) and immunocompromised conditions. 
However, data on most these risk factors were missing in all the study 
sites may be because they are rare among children and data on care-
givers/parents were not captured.

 The records retrieved indicated that for more than a half of the 
children’s vaccination status was unknown/not recorded (66.2 %, 
n=2,427) and only 34% (n=1238) were vaccinated using any of the 3 
vaccines against pneumonia.

 The recorded pneumococcal conjugate vaccine (PCV) coverage 
was at 11.4%, meningococcal vaccine coverage was 11.24% and 
11.13 for the Haemophilus influenzae type b vaccine.

 Aware that  there are over 100 distinct  pneumococcal serotypes 
and the conjugate pneumococcal vaccine usually target specific se-
rotypes/groups ,  we however, found a lot of missing data on im-
munological serogroupings/serotypes meaning serotyping was never 
done in these settings. We only found some data on pneumococcal  

Status 

Pneumococcal 
conjugate vac-

cine (PCV)
n(%)

Meningococcal 
vaccine
n(%)

Haemophilus influenzae 
typeb Vaccine (Hib)

n(%)

No/Data not 
available

3,246 (88.58) 3,252 (88.76)    3,256  (88.87)     

Yes 418(11.41) 412(11.24) 408(11.13)        

Total 3,664 3,664 3,664

Table 5: Vaccination coverage by type of vaccine.

Serotype Frequency Percent Cum 

Data not available 3,111       84.93 84.93

H. influenzae    2 0.05      84.98

S. pneumoniae  550 15.02      100.00

Total 3,663      100

Table 6: Pneumococcal aetiological serotypes.

Figure 1: Pneumococcal disease burden by gender.

Figure 2: Pneumococcal disease burden by gender.

Figure 3: Pneumococcal disease burden by region.

Figure 4: Pneumococcal disease burden by time period.
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aetiological types (i.e. Haemophilus influenzae pneumonia, Strepto-
coccus pnuemoniae pneumonia, etc). The most prevalent pneumococ-
cal aetiological serotype was S. pneumoniae   at 15% compared to 
H.influenzae at 0.05%.

Discussion
 This study assessed the burden of pneumococcal disease among 
children below 5years and determined the distribution of the pneu-
mococcal serotypes in under-5yrs old children including the risk 
factors before, during and after PCV13 rollout in Uganda. From 
the3662 records for children 5years and below that were retrieved, it 
was  found out that 46.7% were female, mean age was 17.2 months, 
0-24motnhs (82%)  and majority (54.8%) were from Kigezi region in 
South-western Uganda. This could be due to weak immunity as the 
majority were young and at that age there is exposure to unclean en-
vironment as these children start to move by themselves. The findings 
are in agreement with those of a cross sectional study conducted at a 
Teaching Hospital in Bushenyi District, Western Uganda to determine 
the prevalence and associated factors of pneumonia among under-fives 
with acute respiratory symptoms inn which it was found out that age 
increased the risk of pneumonia by 3 times that is age below 6 months 
(OR=3.2, 95%CI=1.17–8.51, p=0.023) [11], other studies in Ethiopia  
and Malawi found out that children at age rang 2-12 months were 4 
times more likely to develop pneumonia as compared to older age 
groups and children who were aged 2–12 months were 2.5 times more 
likely to develop pneumonia as compared to children above 12 mon-
ths  respectively [12,13].

 The overall period prevalence (2012-2020) was  93.43% with 
male children accounting for 53% of the disease burden, the highest 
proportion of the cases (52.1%) were recorded from Kigezi region 
and the least from Busoga region (15.3%). This prevalence is low 
compared to findings in a study at Mulago National Referral Hospital 
Uganda which recorded prevalence of pneumonia in under-fives at 
53.7% [14]. This could be due to the fact that the study was carried 
out in rural hospitals which serve children from rural areas that likely 
to be affected by environmental pollution, overcrowding and expo-
sure to smoke due to indoor cooking with biomass which predispose 
to pneumonia comapred to Mulago Hospital which is in the city. The 
findings are inline with a systematic review and meta-analysis in East 
Africa,  a study done in Ethiopia and Brazil which reported high odds 
of  pnuemonia among children from rural areas compared to children 
from urban areas [15-17].

 Regarding the period prevalence pre-vaccination and post-vacci-
nation, most of the cases (42.3%) were recorded during the pre-vac-
cination period and the post-vaccination early/shortly after the intro-
duction of the Pneumococcal Conjugate Vaccine (PCV) accounting 
for 40.6%. This reduction could be attributed to the introduction of 
the PVC into the routine immunisation schedule for the children as 
the unvaccinated children are likely to have weak immunity and in-
creased probability of acquiring infections including pneumonia. This 
result was similar with studies conducted in Brazil, Bellary and India 
[18-20] and a systematic review conducted by Jackson et al, [21].

 Only clinical diagnosis was used to classify  pneumococcal di-
sease as either  non-invasive ( community-acquired pneumonia, otitis 
media, sinusitis) or invasive (e.g. meningitis, bacteremia), non-inva-
sive pneumococcal disease was most common (93.6%) and invasive 
pneumococcal disease was only present in 1.4% (n=42/3008) of the 
study. This can attributed  to the large numbers of patients that seen  

at these study sites and among other reasons understaffing and lack 
of confirmatory laboratories, difficulty to confirm microbiologically 
and imaging investigations yet it would be more appropriate to have 
the exact diagnosis if appropriate medication is to be given. This is 
backed by evidence of disappearing microbiology  for documented by 
experts at Johns Hopkins Hospital [22, 23].

Limitations

 Though our desire was to describe the clinical characteristics of 
childhood pneumonia by age, clinical presentation and risk factors 
over time but with secondary routine data, our analysis was limited 
to available data. Aware that the main risk factors for pneumococcal 
infections are asplenia, alcoholism, smoking, diabetes mellitus, liver 
disease, lung disease, chronic heart disease, chronic kidney disease, 
Chronic Obstructive Pulmonary Disease (COPD) and immunocom-
promised conditions, we found out that data on most risk factors were 
missing may be because they are rare among children and caregivers’/
parents’ data were not captured.

 Aware that  there are over 100 distinct  pneumococcal serotypes 
and the conjugate pneumococcal vaccine usually target specific sero-
types/groups ,  we however, found a lot of missing data on immuno-
logical serogroupings/serotypes meaning serotyping was never done 
in these settings. We only found some data on pneumococcal aeti-
ological serotypes/groups (i.e. Haemophilus influenzae pneumonia, 
Streptococcus pnuemoniae pneumonia).

Conclusion and Recommendations

 Pneumococcal disease burden was still high (40.6%) despite pneu-
mococcal vaccination roll out. The highest prevalence of pneumococ-
cal disease was in children under 24 months old.  One of the limitation 
of this study was missing data and poor record keeping since most of 
the patient information was manually kept on file and difficult to re-
trieve. There is therefore need for adoption of computerized data stor-
age systems for safety and ease of access of local surveillance data. 
Additionally, local surveillance capacity need to be strengthened to 
capture data on pneumococcal serotypes and pneumococcal disease 
risk factors.

Acknowledgments

 Collate acknowledgments in a separate section at the end of the 
article before the references. List here those individuals who provided 
help during the research.

Conflicts of interest
The study team declares no conflict of interest.

References
1. WHO (2015) Causes of child mortality, 2000-2012. Geneva: World Health 

Organization.

2. O’Brien KL, Wolfson LJ, Watt JP, Henkle E, Deloria-Knoll M, et al. 
(2009) Burden of disease caused by Streptococcus pneumoniae in children 
younger than 5 years: Global estimates. Lancet 374: 893-902. 

3. https://www.who.int/news-room/fact-sheets/detail/pneumonia

4. https://www.who.int/teams/immunization-vaccines-and-biologicals/poli-
cies/position-papers/pneumococcus

5. World Health Organization (2019) Weekly epidemiological record 94: 85-
104.

http://dx.doi.org/10.24966/VRV-0193/100021
https://pubmed.ncbi.nlm.nih.gov/19748398/
https://pubmed.ncbi.nlm.nih.gov/19748398/
https://pubmed.ncbi.nlm.nih.gov/19748398/
https://www.who.int/news-room/fact-sheets/detail/pneumonia
https://www.who.int/teams/immunization-vaccines-and-biologicals/policies/position-papers/pneumococcus
https://www.who.int/teams/immunization-vaccines-and-biologicals/policies/position-papers/pneumococcus


Citation: Antony I, Rubaihayo  J, Atuhe I, Mujawimana A, Ndungutse D (2022) Burden of Pneumococcal Disease: An 8-Year Retrospective Analysis of Local 
Surveillance Data from Three Regions in Uganda (2012-2020).  J Vaccines Res Vaccine 8: 21.

• Page 5 of 5 •

J Vaccines Res Vaccin ISSN: 2473-7313, Open Access Journal
DOI: 10.24966/VRV-0193/100021

Volume 8 • Issue 1 • 100021

6. https://www.cdc.gov/vaccines/vpd/pneumo/index.html

7. Ministry of Health, Uganda (2018) Annual Health Sector Performance Re-
port 2017/2018. Ministry of Health: Kampala, Uganda

8. Kiconco G, Turyasiima M, Ndamira A, Yamile OA, Egesa WI, et al. (2021) 
Prevalence and associated factors of pneumonia among under-fives with 
acute respiratory symptoms: A cross sectional study at a Teaching Hospital 
in Bushenyi District, Western Uganda. Afr Health Sci 21: 1701-1710.

9. Nantanda R, Tumwine JK, Ndeezi GOM (2013) Asthma and Pneumonia 
among Children Less Than Five Years with Acute Respiratory Symptoms 
in Mulago Hospital, Uganda: Evidence of Under-Diagnosis of Asthma. 
PLoS One 8: e81562.

10. Biruk B, Melaku B, Ayelign M, Mesfin W, Molla A, et al. (2020) Prevalenc 
of pneumonia and its associated factors among under-five children in East 
Africa: A systematic review and meta-analysis. BMC Pediatr 20: 254.

11. Kiconco G, Turyasiima M, Ndamira A, Yamile OA, Egesa WI, et al. (2021) 
Prevalence and associated factors of pneumonia among under-fives with 
acute respiratory symptoms: A cross sectional study at a Teaching Hospital 
in Bushenyi District, Western Uganda. Afr Health Sci 21:1701-1710.

12. Abuka T (2017) Prevalence of pneumonia and factors associated among 
children 2-59 months old in Wondo Genet district, Sidama zone, SNNPR, 
Ethiopia. Curr Pediatr Res 21: 19-25.

13. Uwemedimo O, Lewis T, Essien E, Grace JC, Humphreys N, et al. (2018) 
Distribution and Determinants of Pneumonia Diagnosis Using Integrated 
Management of Childhood Illness Guidelines: A Nationally Representa-
tive Study in Malawi. BMJ Glob Health 3: E000506. 

14. Nantanda R, Tumwine JK, Ndeezi G, Ostergaard MS (2013) Asthma and 
Pneumonia among Children Less Than Five Years with Acute Respiratory 
Symptoms in Mulago Hospital, Uganda: Evidence of Under-Diagnosis of 
Asthma. PLoS One 8: e81562.

15. Biruk B, Melaku B, Ayelign M, Mesfin W, Molla A, et al. (2020) Prevalenc 
of pneumonia and its associated factors among under-five children in East 
Africa: A systematic review and meta-analysis. BMC Pediatr 20: 254.

16. Fonseca Lima EJ, Mello MJG, Albuquerque M de FPM de, Lopes MIL, 
Serra GHC, et al. (2016) Risk factors for community-acquired pneumonia 
in children under five years of age in the post pneumococcal conjugate 
vaccine era in Brazil: A case control study. BMC Pediatrics 16: 1-9.

17. Da Fonseca Lima EJ, Mello MJG, Lopes MIL, Serra GHC, Lima DEP, 
et al. (2016) Risk factors for community-acquired pneumonia in children 
under five years of age in the post-pneumococcal conjugate vaccine era in 
Brazil: A case control study. BMC Pediatr 16: 157.

18. Hemagiri K, Sameena A, Aravind K, Khan W, Vasanta S (2014) Risk fac-
tors for severe pneumonia in under five children-a hospital based study. Int 
J Res Health Sci 2: 47-57.

19. Gothankar J, Doke P, Dhumale G, Pore P, Lalwani S, et al. (2018) Reported 
incidence and risk factors of childhood pneumonia in India: A communi-
ty-based cross-sectional study. BMC Public Health 18: 1-11.

20. Jackson S, Mathews KH, Pulanić D, Falconer R, Rudan I, et al. (2013) 
Risk factors for severe acute lower respiratory infections in children–a sys-
tematic review and meta-analysis. Croatian Med J 54: 110-121.

21. Fekety FRJr, Caldwell J, Gump D, Johnson JE, Maxson W, et al. (1971) 
Bacteria, viruses, and mycoplasmas in acute pneumonia in adults. Am Rev 
Respir Dis 104:  499-507.

22. Dans PE,  Charache PC,  Fahey M, Otter SE (1984) Management of pneu-
monia in the prospective payment era: A need for more clinician and sup-
port service interaction. Arch Intern Med 144: 1392-1397.

23. Mundy LM, Auwaerter PG, Oldach D, Warner ML, Burton A, et al. (1995) 
Community-acquired pneumonia: Impact of immune status. Am J Respir 
Crit Care Med 152: 1309-1315.

http://dx.doi.org/10.24966/VRV-0193/100021
https://www.cdc.gov/vaccines/vpd/pneumo/index.html
https://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55.))/reference/referencespapers.aspx?referenceid=2884071
https://www.scirp.org/(S(lz5mqp453edsnp55rrgjct55.))/reference/referencespapers.aspx?referenceid=2884071
https://pubmed.ncbi.nlm.nih.gov/35283986/
https://pubmed.ncbi.nlm.nih.gov/35283986/
https://pubmed.ncbi.nlm.nih.gov/35283986/
https://pubmed.ncbi.nlm.nih.gov/35283986/
https://www.researchgate.net/publication/341679433_Prevalence_of_pneumonia_and_its_associated_factors_among_under-five_children_in_East_Africa_A_systematic_review_and_meta-analysis
https://www.researchgate.net/publication/341679433_Prevalence_of_pneumonia_and_its_associated_factors_among_under-five_children_in_East_Africa_A_systematic_review_and_meta-analysis
https://www.researchgate.net/publication/341679433_Prevalence_of_pneumonia_and_its_associated_factors_among_under-five_children_in_East_Africa_A_systematic_review_and_meta-analysis
https://www.researchgate.net/publication/357120383_Prevalence_and_associated_factors_of_pneumonia_among_under-fives_with_acute_respiratory_symptoms_a_cross_sectional_study_at_a_Teaching_Hospital_in_Bushenyi_District_Western_Uganda
https://www.researchgate.net/publication/357120383_Prevalence_and_associated_factors_of_pneumonia_among_under-fives_with_acute_respiratory_symptoms_a_cross_sectional_study_at_a_Teaching_Hospital_in_Bushenyi_District_Western_Uganda
https://www.researchgate.net/publication/357120383_Prevalence_and_associated_factors_of_pneumonia_among_under-fives_with_acute_respiratory_symptoms_a_cross_sectional_study_at_a_Teaching_Hospital_in_Bushenyi_District_Western_Uganda
https://www.researchgate.net/publication/357120383_Prevalence_and_associated_factors_of_pneumonia_among_under-fives_with_acute_respiratory_symptoms_a_cross_sectional_study_at_a_Teaching_Hospital_in_Bushenyi_District_Western_Uganda
https://www.alliedacademies.org/abstract/prevalence-of-pneumonia-and-factors-associated-among-children-259-months-old-in-wondo-genet-district-sidama-zone-snnpr-ethiopia-6123.html
https://www.alliedacademies.org/abstract/prevalence-of-pneumonia-and-factors-associated-among-children-259-months-old-in-wondo-genet-district-sidama-zone-snnpr-ethiopia-6123.html
https://www.alliedacademies.org/abstract/prevalence-of-pneumonia-and-factors-associated-among-children-259-months-old-in-wondo-genet-district-sidama-zone-snnpr-ethiopia-6123.html
https://gh.bmj.com/content/3/2/e000506
https://gh.bmj.com/content/3/2/e000506
https://gh.bmj.com/content/3/2/e000506
https://gh.bmj.com/content/3/2/e000506
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-020-02083-z
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-020-02083-z
https://bmcpediatr.biomedcentral.com/articles/10.1186/s12887-020-02083-z
https://pubmed.ncbi.nlm.nih.gov/27659204/
https://pubmed.ncbi.nlm.nih.gov/27659204/
https://pubmed.ncbi.nlm.nih.gov/27659204/
https://pubmed.ncbi.nlm.nih.gov/27659204/
https://ijrhs.org/article/2014/2/1-5
https://ijrhs.org/article/2014/2/1-5
https://ijrhs.org/article/2014/2/1-5
https://pubmed.ncbi.nlm.nih.gov/30200933/
https://pubmed.ncbi.nlm.nih.gov/30200933/
https://pubmed.ncbi.nlm.nih.gov/30200933/
https://pubmed.ncbi.nlm.nih.gov/23630139/
https://pubmed.ncbi.nlm.nih.gov/23630139/
https://pubmed.ncbi.nlm.nih.gov/23630139/


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: https://www.heraldopenaccess.us/submit-manuscript

Advances In Industrial Biotechnology | ISSN: 2639-5665 

Advances In Microbiology Research | ISSN: 2689-694X 

Archives Of Surgery And Surgical Education | ISSN: 2689-3126 

Archives Of Urology

Archives Of Zoological Studies | ISSN: 2640-7779 

Current Trends Medical And Biological Engineering

International Journal Of Case Reports And Therapeutic Studies | ISSN: 2689-310X 

Journal Of Addiction & Addictive Disorders | ISSN: 2578-7276 

Journal Of Agronomy & Agricultural Science | ISSN: 2689-8292 

Journal Of AIDS Clinical Research & STDs | ISSN: 2572-7370 

Journal Of Alcoholism Drug Abuse & Substance Dependence | ISSN: 2572-9594 

Journal Of Allergy Disorders & Therapy | ISSN: 2470-749X 

Journal Of Alternative Complementary & Integrative Medicine | ISSN: 2470-7562 

Journal Of Alzheimers & Neurodegenerative Diseases | ISSN: 2572-9608 

Journal Of Anesthesia & Clinical Care | ISSN: 2378-8879 

Journal Of Angiology & Vascular Surgery | ISSN: 2572-7397 

Journal Of Animal Research & Veterinary Science | ISSN: 2639-3751 

Journal Of Aquaculture & Fisheries | ISSN: 2576-5523 

Journal Of Atmospheric & Earth Sciences | ISSN: 2689-8780 

Journal Of Biotech Research & Biochemistry

Journal Of Brain & Neuroscience Research

Journal Of Cancer Biology & Treatment | ISSN: 2470-7546 

Journal Of Cardiology Study & Research | ISSN: 2640-768X 

Journal Of Cell Biology & Cell Metabolism | ISSN: 2381-1943 

Journal Of Clinical Dermatology & Therapy | ISSN: 2378-8771 

Journal Of Clinical Immunology & Immunotherapy | ISSN: 2378-8844 

Journal Of Clinical Studies & Medical Case Reports | ISSN: 2378-8801 

Journal Of Community Medicine & Public Health Care | ISSN: 2381-1978 

Journal Of Cytology & Tissue Biology | ISSN: 2378-9107 

Journal Of Dairy Research & Technology | ISSN: 2688-9315 

Journal Of Dentistry Oral Health & Cosmesis | ISSN: 2473-6783 

Journal Of Diabetes & Metabolic Disorders | ISSN: 2381-201X 

Journal Of Emergency Medicine Trauma & Surgical Care | ISSN: 2378-8798 

Journal Of Environmental Science Current Research | ISSN: 2643-5020 

Journal Of Food Science & Nutrition | ISSN: 2470-1076 

Journal Of Forensic Legal & Investigative Sciences | ISSN: 2473-733X

Journal Of Gastroenterology & Hepatology Research | ISSN: 2574-2566 

Journal Of Genetics & Genomic Sciences | ISSN: 2574-2485 

Journal Of Gerontology & Geriatric Medicine | ISSN: 2381-8662 

Journal Of Hematology Blood Transfusion & Disorders | ISSN: 2572-2999 

Journal Of Hospice & Palliative Medical Care

Journal Of Human Endocrinology | ISSN: 2572-9640 

Journal Of Infectious & Non Infectious Diseases | ISSN: 2381-8654 

Journal Of Internal Medicine & Primary Healthcare | ISSN: 2574-2493 

Journal Of Light & Laser Current Trends

Journal Of Medicine Study & Research | ISSN: 2639-5657 

Journal Of Modern Chemical Sciences

Journal Of Nanotechnology Nanomedicine & Nanobiotechnology | ISSN: 2381-2044 

Journal Of Neonatology & Clinical Pediatrics | ISSN: 2378-878X 

Journal Of Nephrology & Renal Therapy | ISSN: 2473-7313 

Journal Of Non Invasive Vascular Investigation | ISSN: 2572-7400 

Journal Of Nuclear Medicine Radiology & Radiation Therapy | ISSN: 2572-7419 

Journal Of Obesity & Weight Loss | ISSN: 2473-7372 

Journal Of Ophthalmology & Clinical Research | ISSN: 2378-8887 

Journal Of Orthopedic Research & Physiotherapy | ISSN: 2381-2052 

Journal Of Otolaryngology Head & Neck Surgery | ISSN: 2573-010X 

Journal Of Pathology Clinical & Medical Research

Journal Of Pharmacology Pharmaceutics & Pharmacovigilance | ISSN: 2639-5649 

Journal Of Physical Medicine Rehabilitation & Disabilities | ISSN: 2381-8670 

Journal Of Plant Science Current Research | ISSN: 2639-3743 

Journal Of Practical & Professional Nursing | ISSN: 2639-5681 

Journal Of Protein Research & Bioinformatics

Journal Of Psychiatry Depression & Anxiety | ISSN: 2573-0150 

Journal Of Pulmonary Medicine & Respiratory Research | ISSN: 2573-0177 

Journal Of Reproductive Medicine Gynaecology & Obstetrics | ISSN: 2574-2574 

Journal Of Stem Cells Research Development & Therapy | ISSN: 2381-2060 

Journal Of Surgery Current Trends & Innovations | ISSN: 2578-7284 

Journal Of Toxicology Current Research | ISSN: 2639-3735 

Journal Of Translational Science And Research

Journal Of Vaccines Research & Vaccination | ISSN: 2573-0193 

Journal Of Virology & Antivirals

Sports Medicine And Injury Care Journal | ISSN: 2689-8829 

Trends In Anatomy & Physiology | ISSN: 2640-7752 

mailto:info%40heraldsopenaccess.us?subject=
http://www.heraldopenaccess.us/
https://www.heraldopenaccess.us/submit-manuscript
http://www.heraldopenaccess.us/journals/advances-in-microbiology-research
http://www.heraldopenaccess.us/journals/archives-of-surgery-and-surgical-education
http://www.heraldopenaccess.us/journals/archives-of-urology
http://www.heraldopenaccess.us/journals/archives-of-zoological-studies
http://www.heraldopenaccess.us/journals/current-trends-medical-and-biological-engineering
http://www.heraldopenaccess.us/journals/international-journal-of-case-reports-and-therapeutic-studies
http://www.heraldopenaccess.us/journals/journal-of-addiction-addictive-disorders
http://www.heraldopenaccess.us/journals/journal-of-agronomy-&-agricultural-science
http://www.heraldopenaccess.us/journals/journal-of-aids-clinical-research-stds
http://www.heraldopenaccess.us/journals/journal-of-alcoholism-drug-abuse-substance-dependence
http://www.heraldopenaccess.us/journals/journal-of-allergy-disorders-therapy
http://www.heraldopenaccess.us/journals/journal-of-alternative-complementary-integrative-medicine
http://www.heraldopenaccess.us/journals/journal-of-alzheimers-neurodegenerative-diseases
http://www.heraldopenaccess.us/journals/journal-of-anesthesia-clinical-care
http://www.heraldopenaccess.us/journals/journal-of-angiology-vascular-surgery
http://www.heraldopenaccess.us/journals/journal-of-animal-research-veterinary-science
http://www.heraldopenaccess.us/journals/journal-of-aquaculture-fisheries
http://www.heraldopenaccess.us/journals/journal-of-atmospheric-earth-sciences
http://www.heraldopenaccess.us/journals/journal-of-biotech-research-biochemistry
http://www.heraldopenaccess.us/journals/journal-of-brain-neuroscience-research
http://www.heraldopenaccess.us/journals/journal-of-cancer-biology-treatment
http://www.heraldopenaccess.us/journals/journal-of-cardiology-study-research
http://www.heraldopenaccess.us/journals/journal-of-cell-biology-cell-metabolism
http://www.heraldopenaccess.us/journals/journal-of-clinical-dermatology-therapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-immunology-immunotherapy
http://www.heraldopenaccess.us/journals/journal-of-clinical-studies-medical-case-reports
http://www.heraldopenaccess.us/journals/journal-of-community-medicine-public-health-care
http://www.heraldopenaccess.us/journals/journal-of-cytology-tissue-biology
http://www.heraldopenaccess.us/journals/journal-of-dairy-research-&-technology
http://www.heraldopenaccess.us/journals/journal-of-dentistry-oral-health-cosmesis
http://www.heraldopenaccess.us/journals/journal-of-diabetes-metabolic-disorders
http://www.heraldopenaccess.us/journals/journal-of-emergency-medicine-trauma-surgical-care
http://www.heraldopenaccess.us/journals/journal-of-environmental-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-food-science-nutrition
http://www.heraldopenaccess.us/journals/journal-of-forensic-legal-investigative-sciences
http://www.heraldopenaccess.us/journals/journal-of-gastroenterology-hepatology-research
http://www.heraldopenaccess.us/journals/journal-of-genetics-genomic-sciences
http://www.heraldopenaccess.us/journals/journal-of-gerontology-geriatric-medicine
http://www.heraldopenaccess.us/journals/journal-of-hematology-blood-transfusion-disorders
http://www.heraldopenaccess.us/journals/journal-of-hospice-palliative-medical-care
http://www.heraldopenaccess.us/journals/journal-of-human-endocrinology
http://www.heraldopenaccess.us/journals/journal-of-infectious-non-infectious-diseases
http://www.heraldopenaccess.us/journals/journal-of-internal-medicine-primary-healthcare
http://www.heraldopenaccess.us/journals/journal-of-light-laser-current-trends
http://www.heraldopenaccess.us/journals/journal-of-medicine-study-research
http://www.heraldopenaccess.us/journals/journal-of-modern-chemical-sciences
http://www.heraldopenaccess.us/journals/journal-of-nanotechnology-nanomedicine-nanobiotechnology
http://www.heraldopenaccess.us/journals/journal-of-neonatology-clinical-pediatrics
http://www.heraldopenaccess.us/journals/journal-of-nephrology-renal-therapy
http://www.heraldopenaccess.us/journals/journal-of-non-invasive-vascular-investigation
http://www.heraldopenaccess.us/journals/journal-of-nuclear-medicine-radiology-radiation-therapy
http://www.heraldopenaccess.us/journals/journal-of-obesity-weight-loss
http://www.heraldopenaccess.us/journals/journal-of-ophthalmology-clinical-research
http://www.heraldopenaccess.us/journals/journal-of-orthopedic-research-physiotherapy
http://www.heraldopenaccess.us/journals/journal-of-otolaryngology-head-neck-surgery
http://www.heraldopenaccess.us/journals/journal-of-pathology-clinical-medical-research
http://www.heraldopenaccess.us/journals/journal-of-pharmacology-pharmaceutics-pharmacovigilance
http://www.heraldopenaccess.us/journals/journal-of-physical-medicine-rehabilitation-disabilities
http://www.heraldopenaccess.us/journals/journal-of-plant-science-current-research
http://www.heraldopenaccess.us/journals/journal-of-practical-professional-nursing
http://www.heraldopenaccess.us/journals/journal-of-protein-research-&-bioinformatics
http://www.heraldopenaccess.us/journals/journal-of-psychiatry-depression-anxiety
http://www.heraldopenaccess.us/journals/journal-of-pulmonary-medicine-respiratory-research
http://www.heraldopenaccess.us/journals/journal-of-reproductive-medicine-gynaecology-obstetrics
http://www.heraldopenaccess.us/journals/journal-of-stem-cells-research-development-therapy
http://www.heraldopenaccess.us/journals/journal-of-surgery-current-trends-innovations
http://www.heraldopenaccess.us/journals/journal-of-toxicology-current-research
http://www.heraldopenaccess.us/journals/journal-of-translational-science-and-research
http://www.heraldopenaccess.us/journals/journal-of-vaccines-research-vaccination
http://www.heraldopenaccess.us/journals/journal-of-virology-antivirals
http://www.heraldopenaccess.us/journals/sports-medicine-and-injury-care-journal
http://www.heraldopenaccess.us/journals/trends-in-anatomy-physiology

	_GoBack

