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Abstract

Background: Pneumonia is among the leading causes of mortality in children, accounting for 13% of global under 5 mortality. Studies to determine factors contributing to 
mortality in childhood pneumonia can help optimize utilization of scarce resources for the most effective preventive and early management strategies in resource limited settings. 

Methods: This hospital based analytical cross-sectional study was conducted between 1 April and 30 July 2017. Hospitalized children aged 1 month to 59 months with WHO 
defined pneumonia/severe pneumonia were enrolled. They were evaluated to ascertain demographic characteristics, clinical features and laboratory features within 24 hours of 
admission as related to hospital stay and mortality. 

Results: A total of 309 children were enrolled. The median age was 3 months (IQR 2-10 months) with those aged 2-11 months constituting 61.1% (n=189). Hypoxia was noted 
in 210 (68.0%) children and clinical features associated with hypoxia on admission were chest wall in drawing (p<0.001), grunting (p <0.001) and lethargy (p <0.001). Median 
hospital stay was 5 days (IQR: 3-8). The median hospital stay increased significantly with decreasing age (p=0.01) and children with chest X-ray abnormalities on admission were 
four times more likely to have a prolonged stay in hospital compared to children with normal chest X-rays. Overall mortality rate was 14.2% (n=44) with 36% (n=15) of total 
deaths occurring within 24hrs of admission. Factors strongly associated with mortality were: severe pneumonia (p=0.001), lethargy (p=0.0001), HIV infection (p=0.0001), hypoxia 
(p=0.001), central cyanosis (p=<0.001), grunting (p=<0.001), chest wall in drawing (p=0.001) comorbidities (p=<0.0001) and severe malnutrition (p=<0.0001). 

Conclusion: Pneumonia remains a major cause of mortality among hospitalized children in Zimbabwe. Presence of lethargy, hypoxia, HIV infection, comorbidities, severe 
malnutrition and signs of severe pneumonia such as grunting, cyanosis, head nodding and chest wall in drawing are associated with increased odds of dying.
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INTRODUCTION
Pneumonia is among the leading causes of mortality in 

children globally and accounts for 13% of under 5 mortality [1]. 
It is an entirely preventable disease but kills more children than 
any other illness in the world [2], making it a major target to 
achieve the sustainable development goals 3(SDG 3), of reducing 
mortality. The number of children dying from pneumonia has 
decreased substantially over the past three decades. In 1990, 
more than two million children died from pneumonia; by 2017 
this number had fallen to 809,000 globally [3]. Most of these 
deaths occurred in Sub Saharan Africa and South Asia. In 2017, 
245 per 100 000 children under 5 years died from pneumonia in 
Zimbabwe [1]. 

Factors contributing to mortality from childhood pneumonia 
include young age [14], HIV infection [4,15], prematurity [5], 
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malnutrition [6], and disease severity at presentation [7]. HIV 
infection is associated with increased mortality from pneumonia, 
infected children being at higher risk than unexposed or exposed 
but uninfected children [4,15]. HIV exposed uninfected children 
have a general greater risk of hospitalization in their first year 
of life compared to HIV unexposed children [12]. Antiretroviral 
therapy, however significantly reduces mortality from severe 
pneumonia [13]. 

Decline in mortality has been attributed to increased 
availability of vaccines and antibiotics as well as improvements 
in the major risk factors such as malnutrition, high air pollution 
and poor sanitation [3]. Immunization against S. pneumoniae, H. 
influenza type b and measles virus reduce the prevalence and 
mortality from pneumonia [8-11]. 

Since the last study in Zimbabwe on mortality from pneumonia 
in 1989, many programmatic interventions directly impacting 
pneumonia in children have been implemented in the health 
sector including introduction of H. influenza and pneumococcal 
vaccines, roll out of prevention of mother to child transmission 
of HIV and improved access to anti-retroviral therapy. The aim of 
this study was to describe the clinical characteristics and factors 
associated with mortality in children aged 1-59 months admitted 
to tertiary hospitals in Harare. 

MATERIALS AND METHODS
The study was conducted in the pediatric medical wards of 

two tertiary hospitals in Harare, the capital city of Zimbabwe. 
Children aged between 1 and 59 months hospitalized with WHO 
defined pneumonia/severe pneumonia were enrolled. Children 
diagnosed with asthma based on the Global Initiative of Asthma 
(GINA) definition [16], and inter hospital transfer patients were 
excluded. Convenient sampling was done and only children 
admitted from Monday to Friday were enrolled into the study. 

Patients were assessed in the emergency department by the 
attending doctor and managed according to the local treatment 
guidelines. Enrollment into the study was within 24 hours of 
admission. Demographic data, including maternal /caregiver 
characteristics were recorded. A complete clinical examination 
was done and details of the respiratory distress, nutritional 
status, and any signs of shock [17], were captured. Oxygen 
saturations were monitored by pulse oximetry throughout 
the admission as part of standard of care but only the oxygen 
saturation at baseline and discharge were recorded for the 
study. Dr Trust® finger pulse oximeter was used. Weight was 
measured using a Salter scale to the nearest 0.1kg. Length or 
height in children below or above 24months respectively was 
done using a stadiometer (UNICEF S0114540 Baby/infant/adult 
L-hgt measuring system/SET-2). Non dominant arm mid upper 
arm circumference (MUAC) was measured in all children above 6 
months of age per WHO recommendations [17]. 

Mothers had a rapid HIV test performed on admission if 
there was no documented HIV test result done within the past 
3 months as per to national guidelines. An appropriate HIV 
test was subsequently performed in the HIV exposed children. 
HIV exposed infants below 9 months of age had HIV DNA PCR 
performed if they did not have documented results performed 
within the previous 3 months according to national PMTCT 

program guidelines. HIV exposed infants between 9-18 months 
had a rapid HIV test done first and positive tests were confirmed 
with a HIV DNA PCR test. Children above 18 months or those who 
had stopped breastfeeding for > 6 weeks had rapid HIV antibody 
test as the diagnostic test. Chest x-rays were done at the discretion 
of the managing team and interpreted by a certified radiologist. 
Days of hospital stay were recorded on discharge with duration 
of >5days defined as prolonged hospital stay [5]. 

Data were captured using EpiData software versions 3.1 for 
entry and version 2.2.2.182 for analysis (EpiData Association, 
Odense, Denmark). Data cleaning was done to check for 
completeness and any inconsistencies. Continuous variables 
were summarized using means and standard deviation or 
medians and inter-quartile ranges as appropriate. Categorical 
data were summarized using proportions. Categorical variables 
were compared using chi-square test as measures of effect and 
presented as odds ratios with 95% confidence intervals. Level of 
significance was set at 5%. 

Permission to conduct the study was obtained from Harare 
Central Hospital Ethics Committee (HCHEC 150217/ 07), Joint 
Research Ethics Committee (JREC) for the University of Zimbabwe 
Faculty of Medicine and Health Sciences (JREC/61/17) and the 
Medical Research Council of Zimbabwe.

RESULTS 
A total of 568 children aged below 59 months were admitted 

with the diagnosis of pneumonia/severe pneumonia at the 2 
tertiary hospitals during the study period 1st April to 30th July 
2017. Of these 523(92.1%) were aged between 1 - 59 months 
and therefore eligible for the study. A total of 309 children were 
enrolled into the study, with 210 (68.0%) and 99 (32.0%) having 
severe pneumonia and pneumonia respectively based on WHO 
definitions. 

The median age was 3 months (IQR; 2-10months) with males 
(59.5%) and children aged 2-11 months constituting the majority 
(Table 1). Of the 196 children below 6 months of age, 107 
(54.6%), were on exclusive breastfeeding and 254 (87.6%), of 
all children aged less than 24 months were still being breastfed. 
Three hundred and eight children (99.7%), were tested for HIV 
or had a recorded HIV result. Of these, nineteen (6.1%), children 
were confirmed to be HIV infected and 33 (10.7 %), were exposed 
but uninfected (HEU), while the rest were unexposed. Only 6 
(31.6%), of the 19 HIV infected children and 25 (75.6%), of the 33 
HEU were on cotrimoxazole prophylaxis (Table 1). Immunization 
was incomplete for age in 63 (20.4%), children. Of these, 37 
(58.7%) ,had missed one dose of PCV, 4 (6.3%), missed two doses 
and 3 (4.7%), missed all 3 doses. Under nutrition was found in 
93 (30.1%), children with 55(59.1%), of them being severely 
malnourished. Co-morbid conditions recorded were meningitis 
(n=9), trisomy 21 (n=9), and cardiac disease (n=19). Diarrhea 
was present in 58 (18.8%) children (Table 2). 

Signs of respiratory distress present on admission were 
grunting (n=169, 54.7%), lethargy (n=172, 55.7%), head nodding 
(n=127, 41.1%), and chest wall indrawing (n=141, 45.6%) (Table 
3). Mean oxygen saturation on admission was of 83.19% (range 
42% to 99%). Hypoxia, defined as saturation below 90% was 
noted in 210 (68.0%), children. There were eight children who 



Central
Makanda-Charambira PD, et al. (2021)

Ann Pediatr Child Health 9(1): 1221 (2021) 3/9

Table 1: Demographic characteristics of children aged 1-59 months hospitalized with pneumonia/severe pneumonia at two tertiary hospitals in 
Harare, Zimbabwe.
Child demographics Total Deceased Alive OR 95% CI p-value

  Age in months n=309 n=44 n=265  

<2 53 2 (3.8) 51 (96.2) 0.18 (0.02-0.88) 0.02

11-Feb 189 30 (15.9) 159 (84.1) 0.86 (0.40-1.99) 0.7

Dec-59 67 12 (17.9) 55 (82.3) Reference  

Gestational age at birth  

Pre-term (<37 weeks) 20 1 (5.0) 19 (95.0) 0.32 (0.01-2.20) 0.49

Term (37 weeks+) 222 31 (14.0) 191 (86.0) Reference  

Birth weight  

<2500g 53 10 (18.9) 43 (81.1) 1.53(0.62-3.43) 0.28

≥ 2500g 250 33 (13.2) 217 (86.8) Reference  

Area of residence  

Urban 273 35(12.8) 238(87.2) 0.44(0.19-1.02) 0.05

Rural 36 9(25.0) 27(75.0) Reference  

Mother’s age in years  

<19 12 2(16.7) 10(83.3) Reference 0.84

≥19 292 42(14.4) 250(85.6) 0.84(0.18-3.97)  

Mothers level of education      

Secondary and above 263 35(13.3) 228(86.7) 0.53(0.24-1.21) 0.13

Primary and below 41 9(22.0) 32(78.0) Reference  

Table 2: Presenting history of children hospitalized with pneumonia.

Child history Total Deceased Alive OR 95% CI p value

Cough duration  

≥14 days 30 3 (11.1) 27(88.9) 0.79(0.15-2.81) 1

<14days 260 32 (12.3) 228 (87.7) Reference  

Comorbidities  

 Yes 37 13 (35.1) 24 (64.9) 4.21(1.95-9.11) <0.0001

 No 272 31 (11.4) 241 (88.6) Reference  

Diarrhoea   

Yes 58    12(20.7)   46(79.3) 1.79(0.86-3.73) 0.12

No 251    32(12.7)  219(87.3) Reference  

Previous admission (pneumonia  

 Yes 49 5 (10.2) 44 (89.8) 0.64(0.24-1.73) 0.38

 No 260 39 (15.0) 221 (85.0) Reference  

< 6mo exclusive breastfeeding  

  No 89 13 (14.6) 76 (85.4) 1.66(0.69-3.99) 0.25

  Yes 107 10 (9.3) 97 (90.7) Reference  

<24mo still breastfeeding  

No 36    10(27.8)    26(72.2) 2.58(1.14-2.82) 0.02

Yes 254    33(13.0)  221(87.0) Reference  

HIV status  

  HIV-infected 19 8 (42.1) 11 (57.9) 5.92(2.20-15.96) 0.0001

  HIV-exposed uninfected 33 8 (24.2) 25 (75.8) 2.61(1.07-6.33) 0.03

  HIV unexposed 256 28 (10.9) 228 (89.1) Reference  
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Cotrimoxazole given  

 No 21 5 (23.8) 16 (76.2) 0.58(0.17-2.01) 0.39

Yes 31 10 (32.3) 21 (67.7) Reference  

Pre-referral antibiotics  

Yes 140 15(10.7) 125(89.3) 0.58(0.30-1.13) 0.11

No 169 29(17.2)    140(82.8) Reference  

Immunization status  

Not up to date 63 12(19.0) 51(81.0) 1.57(0.76-3.27) 0.22

Up to date 246 32(13.0) 214(87.0) Reference  

were critically ill on admission with unrecordable saturations due 
to shock. Clinical features associated with hypoxia on admission 
were chest wall indrawing (p<0.0001), grunting (p <0.0001), 
and lethargy (p <0.0001), on univariate analysis. All these 
remained significant on multivariate analysis (Table 2). Fever 
and malnutrition were not associated with hypoxia on admission. 
Chest X-rays were performed in 119 (38.5%) children. Normal 
chest x-ray findings were reported in 30 (25.2%) children while 
other x-ray findings were unilobar infiltrates in 24 (20.2%), 
multilobe infiltrates in 59 (49.6%), pleural effusions in 6 (5.0%) 
children. No association was found between an abnormal chest 
X-ray and mortality (OR 3.07; CI 0.66-14.2).

The mean saturation on discharge was 93.75% (SD 3.69). 
A total of 23 (8.7%) children had saturation below 90% at 
discharge and the lowest was 78%. One patient did not have 
oxygen saturation measured at discharge. 

Median hospital stay was 5 days (IQR: 3-8). Children 
admitted with chest wall indrawing and those with lethargy were 
about twice more likely to be admitted for more than five days 
compared to those without these clinical signs (Table 5). The 
median hospital stay increased significantly with decreasing age 
(p=0.01). The median hospital stay decreased from 6 days (IQR: 
4 - 7) among children aged under 3 months to 3.5 days (IQR: 2.0 
- 6.3) among children above 3 months. Children with chest X-ray 
abnormalities on admission were four times more likely to have 
a prolonged stay in hospital when compared to children with a 
normal chest X-ray (Table 5).

The case fatality rate was 14.2% (n=44), with 36% (n=16), of 
total deaths occurring within 24hrs of admission. The rate was 
highest in the 12 to 59 months age group (17.9%), compared 
to 2 to 11 (15.9), and those 1-2 months (3.8%) (Table 1). Age 
between 1 and 2 months, lethargy, HIV infection, hypoxia, central 
cyanosis, grunting, severe malnutrition and comorbidities were 
significantly associated with mortality. Gender, fever, history 
of prematurity, birth weight and concurrent diarrhea were not 
associated with mortality 

Children diagnosed with severe pneumonia had 8.6 times 
the odds of dying compared to those with pneumonia (p 0.001), 
and those who presented with lethargy had almost 22 times the 
odds of dying compared to those without (p <0.0001). Children 
with central cyanosis on admission were 3.34 times likely to 
die (p <0.001) (Table 6). HIV infected children admitted with 
pneumonia were almost six times more likely to die compared to 
HIV unexposed uninfected (p 0.0001). The odds of dying among 

children that were severely malnourished was about five times 
that of children who were well nourished (p <0.0001). 

 There was no association between exclusive breastfeeding 
and mortality in infants below 6 months (p 0.25). However, 
children below 24 months who were no longer being breastfed 
had twice the odds of dying compared to those who were still 
being breastfed (p 0.02). 

Presence of leukocytosis or leukopenia increased the risk of 
mortality 3 and 5 times respectively compared to normal white 
cell count in these children, while the risk was about six times 
if urea levels were high (p<0.0001) and 4 times if there was 
thrombocytopenia (p 0.01). Abnormal serum sodium levels also 
increased risk of mortality (Table 7). 

DISCUSSION
Pneumonia remains a major cause of mortality in hospitalized 

children with a case fatality rate of 14.2 % in this study and an 
unacceptably high proportion dying within 24hrs. This was 
similar to the 15% case fatality rate documented almost 30 
years ago by Nathoo et al in Zimbabwean under 5 children with 
pneumonia [4]. The finding of higher mortality in male children 
is in agreement with other studies conducted in Africa and other 
parts of the world [19,45,46]. 

The reported strong association between age less than 1 year 
and risk of mortality from pneumonia was not evident in this 
present study [4,19,20]. This could be due to possible inclusion 
of viral bronchiolitis by using WHO case definition of pneumonia. 
However the high case fatality rate in children above 12 months 
of age in our study could be due to the higher numbers of HIV 
infected and HIV exposed uninfected in this age group unlike 
in the previous study by Nathoo et al were most HIV infected 
children were under 12 months of age [4]. As in our study, HIV 
exposed uninfected children with pneumonia have been shown 
to be at increased risk of mortality compared to HIV unexposed 
[15,4]. 

Breastfeeding during the first 23 months of life has been 
shown to be a key intervention for reducing pneumonia morbidity 
and mortality [40]. In this study breastfeeding was protective in 
children aged less than 24 months. Numerous immunological 
components of breast milk protect against respiratory infections 
[21]. Previous studies have documented young maternal age, low 
maternal education as being associated with increased risk of 
death [22]. No maternal related factors were found to be related 
to mortality in our study possibly due to small sample analyzed
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Table 3: Examination findings of children hospitalized with pneumonia.

Child presentation on examination
Total Deceased Alive

OR 95% CI p-value
N=309 N=44 N=265

Grunting  

               Yes 169 37 (21.9) 132 (78.1) 5.33 (2.29-12.37) <0.001**

 No 140 7 (5.0) 133 (95.0) Reference  

Lethargy  

Yes 172 42 (24.4) 130 (75.6) 21.81 (5.17-91.9) <0.0001

No 137 2 (1.5) 135 (98.5) Reference  

Head nodding  

Yes 127 27 (21.3) 100 (78.7) 2.62 (1.36-5.05) 0.003**

No 182 17 (9.3) 165 (90.7) Reference  

Chest wall indrawing  

 Yes 141 31 (30.0) 110 (70.0) 2.50 (1.19-5.46) 0.001**

 No 168 13 (7.7) 115 (92.3) Reference  

Central cyanosis  

 Yes 83 22 (26.5) 61 (73.5) 3.34 (1.73-6.45) <0.001**

 No 226 22 (9.3) 204 (90.3) Reference  

Oxygen saturation at admission  

<90% 210 34 (16.2) 176 (83.8) 8.60 (2.11-75.12) 0.001**

≥90% 91 2 (2.2) 89 (97.8) Reference  

Nutritional status  

Severe malnutrition 55 18 (32.7) 37 (62.3) 5.05 (2.36-10.81) <0.0001**

Moderate malnutrition 38  8 (21.1) 30 (78.9) 2.77 (1.09-7.04) 0.03**

Well nourished 182 16 (8.8) 166(91.2) Reference  

Fever  

Yes 199 29(14.6) 170(85.4) 1.08(0.55-2.12) 0.82

No 110 15(13.6) 95(86.5) Reference  

Table 4: Factors associated with hypoxia in children hospitalized with pneumonia.

 Total Hypoxia (%) Crude OR p-value OR p-value

Comorbidities       

  Yes 36 33 (91.7) 5.47 0.002 4.14 0.03

  No 265 177 (66.8) ref ref   

Chest wall indrawing       

 Severe 138 122 (88.4) 6.5 <0.0001 3.64 <0.001

 Non-severe 163 88 (54.0) ref ref   

Lethargy       

 Yes 164 138 (84.1) 4.79 <0.0001 2.66 0.001

  No 137 72 (52.6) ref ref   

Grunting       

 Yes 161 134 (83.2) 4.18 <0.0001 2.59 0.001

 No 140 76 (54.3) ref ref   

Malnutrition [31-34], and other comorbidities’ [22,35] 
association with mortality in children with pneumonia are well 
documented Our study also supports earlier studies which 
identified head nodding, grunting, chest wall in drawing and 
cyanosis as clinical signs that predict mortality [22,23] while 

chest wall in drawing, grunting and lethargy were predictors of 
hypoxia in children with pneumonia [24-27]. Importantly, central 
cyanosis is insensitive for accurate detection of hypoxia, as it 
identifies between 9-42% of children with hypoxemia [28,29]. 
WHO recommends the use of pulse oximetry in all neonates 
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Table 5: Factors associated with prolonged hospital stay in children hospitalized with pneumonia.

Clinical feature
Long stay Short stay

OR 95% CI p-value
( >5 days)   (≤ 5 days)

Grunting  
    Yes 124 (73.4) 45 (26.6) 1.06 (0.64-1.76) 0.89
    No 101 (72.1) 39(27.9) Reference  
Chest wall indrawing  
    Severe 112 (79.4) 29 (20.6) 1.88 (1.12-3.16) 0.02
    Non-severe 113 (69.3) 55 (32.7) Reference  
Head nodding  
    Yes 97 (76.4) 30 (23.6) 1.36 (0.81-2.29 0.24
     No 128 (70.3) 50 (29.7) Reference  
Lethargy  
    Yes 137 (79.7) 35 (20.3) 2.18 (1.31-3.63) 0.003
     No 88 (64.2) 49 (35.8) Reference  
CXR result  
    Abnormal X-ray 55 (93.2) 4 (6.8) 4.18 (1.12-15.7) 0.02
    Normal CXR 23 (76.7) 7 (23.3) Reference  

Table 6: Association between full blood count and mortality in children hospitalized with pneumonia.

 
Total Deceased Alive

OR 95% CI p-value
N=275 n=39 n=218

Haemoglobin (g/dl)
 

<2mo
   Low Hb (<13.4) 11 1(0.9) 10(90.9) 3.60(0.21-62.8) 0.35

  Normal Hb (13.4 – 19.8) 37 1(2.7) 36(97.3) Reference  

 2-11mo  

  High Hb (>14.1) 2 0 (0) † 2 (100) Not applicable 0.53

  Low Hb (<9.4) 82 14 (17.1) 68 (82.9) 1.07 (0.48-2.42) 0.86

  Normal Hb  (9.4 – 14.1) 87 14 (16.1) 73 (83.9) Reference  

12-59mo  

High Hb (>13.5) 3 0 (0) 3 (100) † Not applicable 0.54

Low Hb (<11.3) 26 6 (23.1) 20 (76.9) 2.40 (0.53-10.8) 0.25

Normal Hb (11.3 – 13.5 ) 27 3 (11.1) 24 (88.9) Reference  

White cell count (X 109 cells/l) 277 40 237   

Leucocytosis (wcc ≥18.0) 69 17 (24.6) 52 (75.4) 3.06 (1.49-6.32) 0.002

Leucopoenia (wcc <6.0) 11 4 (36.4) 7 (63.6) 5.35 (1.44-19.97) 0.01

Normal (5.0-17.9) 197 19 (9.6) 178 (90.4) Reference  

Platelet count (x 109 /l) 275 39 236   

Thrombocytosis (plt>451) 150 16 (10.7) 134 (89.3) 0.66 (0.32-1.37) 0.26

Thrombocytopenia (<150) 14 6 (42.9) 8 (57.1) 4.15 (1.28-13.47) 0.01

Normal (150-450) 111 17 (15.3) 94 (84.7) Reference  

Hb-hemoglobin, wcc-white cell count, plt- platelets, 

and children with emergency or priority signs during triaging 
even at first level health centers [28], but these are usually not 
available. In our study 8.7% of those who had oxygen saturation 
measurement on discharge were hypoxic. Hypoxia on discharge 
has been associated with increased risk of death and readmission 
[30]. 

Electrolyte abnormalities such as hyponatremia have been 

associated with increased risk of mortality in children with 
pneumonia [36]. In our study both high and low sodium levels at 
admission were associated with almost 5 times risk of dying from 
pneumonia. The justification for routinely measuring electrolytes 
in children with pneumonia in low resource setting needs to be 
explored. 

Although in our study anaemia did not emerge as a significant 
risk factor for mortality, other studies have reported otherwise 
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[37,38]. This could be due to the small sample size of children 
with severe anaemia (Hb < 6g/dl) which increases mortality 
risk [39]. Our study also showed that abnormal leucocyte count 
(either high or low) is associated with increased risk of death. 
High leukocyte count is an indicator of severity of illness and 
therefore, may be associated with mortality [5]. Bone marrow 
function might be depressed in severe infections leading to 
leukopenia [40]. Platelets have an important role in antimicrobial 
host defenses [41]. Thrombocytopenia may develop due to severe 
infection, inflammation or depletion of coagulation factors and 
thus serves as an indicator of severity of the illness [41], and an 
outcome predictor in patients with severe community-acquired 
pneumonia. Consistent with previous studies, thrombocytopenia 
was associated with higher mortality in children with pneumonia 
[42-44]. 

LIMITATIONS
The study was conducted midweek which missed children 

who came over the weekend which might cause some bias. 
Although seasonal variation in pneumonia was missed since the 
study was not conducted over a whole year it sets precedence 
of future broader studies. Patients not examined soon after 
admission but rather within the first 24 hours of admission 
could have had a change in the clinical symptoms and signs after 
starting antibiotics and receiving oxygen therapy, however all 
efforts were made to examine patients in the shortest time soon 
after admission. ART use was not analyzed in children who were 
HIV infected. The degree to which anaemia contributed to the 
hypoxia was also not analyzed in this study. Hydration status 
was assessed and managed by the attending doctor but that 
information was not captured. 

CONCLUSION
Case fatality among hospitalized children between 1 – 59 

months with pneumonia remains unacceptably high. Presence 
of lethargy, hypoxia, HIV infection, comorbidities, severe 
malnutrition and signs of severe pneumonia such as grunting, 
cyanosis, head nodding and chest wall indrawing are associated 
with increased likelihood of dying. Children who are HIV exposed 
but uninfected have a higher likelihood of dying when compared 

to those who are not HIV exposed. Strategies aimed at preventing 
HIV infection in children should be strengthened as presence of 
HIV infection increased the likelihood of mortality.

Breastfeeding up to 2 years of age was associated with a 
reduced risk of mortality in children with pneumonia. Low-cost 
high impact initiatives like breastfeeding up to 2 years of age 
should continue being encouraged. 

Children with pneumonia who have chest wall indrawing, 
grunting, lethargy and presence of comorbidities were likely to 
have low oxygen saturations. Pulse oximetry should be made 
available in the emergency department to allow measurement of 
oxygen saturation on admission since cyanosis is not sensitive in 
identifying children with hypoxia. Oxygen saturation should be 
measured on discharge to avoid discharge of hypoxic children at 
risk of later mortality.
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