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Summary 

Background: In 2015, Uganda adopted the interventions as advised by the Every Newborn Action 

Plan; these included a renewed focus on surveillance of birth asphyxia cases and adoption of a 

national strategic plan on managing birth asphyxia and other childhood related illnesses. In 

2016, Ministry of Health integrated the Helping Babies Breathe (HBB) initiative, an evidence-

based educational program to teach birth attendants about neonatal resuscitation techniques into 

the health system to improve management of birth asphyxia. We described the trends and 

distribution of birth asphyxia in Uganda during 2017–2020 in the era following the renewed 

efforts. 

Methods: We analysed birth asphyxia surveillance data during January 2017–December 2020 

obtained from the District Health Information System (DHIS2). We calculated incidence rates of 

birth asphyxia per 1,000 deliveries at district, regional, and national levels. We used line graphs 

to demonstrate the trend of annual incidence of birth asphyxia incidence with the corresponding 

reporting rates at national and regional levels. We used logistic regression to determine 

significance of trends.  

Results: The average national annual incidence of birth asphyxia increased by 4.5% from 2017 to 

2020 (OR=1.05; 95%CI=1.04-1.05, p=0.001), concurrent with a decline in reporting rates from 

73% to 46% during the same period. The Northern and Eastern Region had a significant increase 

of 6% (OR=1.06; 95%CI=1.05-1.07, p=0.001) and 5% (OR=1.05; 95%CI=1.03-1.05, p=0.001) 

over the study period, respectively. The districts with highest incidence were Bundibugyo, Iganga, 

and Mubende with persistent rates of >60 cases of birth asphyxia/1,000 deliveries. The least 

affected district was Kazo District, with 3 cases of birth asphyxia/1,000 deliveries.  

Conclusion: The incidence of birth asphyxia increased nationally from 2017-2020, even with 

declines in surveillance data reporting. There is a need to emphasize consistent reporting of birth 

asphyxia to ensure useful surveillance data. We also recommend continuous capacity building in 

managing birth asphyxia, with emphasis on the most affected districts.  
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Background 

The World Health Organization (WHO) defines birth asphyxia as the failure to initiate and sustain 

breathing at birth (1). Birth asphyxia is a leading cause of brain damage among new born children 

with up to 80% of survivors suffering from lifelong health problems such as disabilities, 

developmental delays, palsy, intellectual disabilities, and behavioural problems (2,3). Worldwide, 

birth asphyxia is responsible for an estimated 600,000 (24%) of all neonatal deaths per annum (4). 

In developed countries, birth asphyxia incidence is 2 per 1,000 births, which increases 10 fold in 

low-income countries with limited access to basic quality obstetrics care during pregnancy, 

intrapartum, and postpartum period (5). In studies done in Nigeria and Bangladesh, birth asphyxia 

was responsible for 30% and 39% of all neonatal deaths in the two countries respectively (6,7).  

Birth asphyxia is associated with risk factors, which are grouped according to whether they are 

before birth (antepartum risk factors), during birth (intrapartum risk factors) or after birth 

(postpartum risk factors). Antepartum risk factors include severe maternal hypotension or 

hypertensive diseases during pregnancy, history of stillbirth, young maternal age, and advanced 

maternal age. Intrapartum risk factors include malpresentation, prolonged second stage of labour, 

and home delivery. Postpartum risk factors include low birth weight, high birth weight, preterm 

delivery, and poor resuscitation efforts. The majority of these causes are preventable, as evidenced 

by the regional variations across the world (8–11).  

During 2018-2020, almost half of all neonatal deaths reviewed in Uganda were due to birth 

asphyxia (12). Studies done in Uganda implicated antepartum and intrapartum risk factors as the 

major culprits (13–16). Significant modifiable challenges in prevention of birth asphyxia include; 

complexities of referral systems, non-attendance of antenatal care by mothers, knowledge gaps 

among health workers, lack of equipment and high health worker: patient ratio (16). 

In 2015, Uganda adopted the interventions as advised by the Every Newborn Action Plan; these 

included a renewed focus on surveillance of birth asphyxia cases and adoption of a national 

strategic plan on managing birth asphyxia and other childhood related illnesses. Furthermore, the 

Ministry of Health rolled out the Helping Babies Breathe (HBB) initiative in 2016; an initiative 

meant to improve prevention and management of birth asphyxia among health workers. However, 

the impact of these interventions on birth asphyxia incidence was unknown.  We described the 

trends and distribution of birth asphyxia in Uganda during 2017-2020, the era following these 

renewed efforts.  
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Methods 

Study setting 

This study considered data that was collected nation-wide. Uganda is located in East Africa with 

an estimated projected population size of 41.6 million people (17). There are four broad regions in 

Uganda, each region is partitioned into districts making a total of 135 districts (17,18).  In 

Uganda, the health system is comprised of public and private health sectors (19). Health is 

provided through a decentralized health care system whereby health services are delivered within 

seven tiers, including national referral hospitals, regional referral hospitals, district hospitals, 

health centre IV, health centre III, health centre II, and community health workers (CHWs), 

locally referred to as the Village Health Teams (VHTs) (20). In Uganda, birth asphyxia is a 

condition that can be managed at the level of HCII facilities and above.    

Study design and data source 

We conducted a nationwide retrospective surveillance data analysis of birth asphyxia cases from 

2017 to 2020 using data abstracted from the Uganda District Health Information System (DHIS-

2). Data on birth asphyxia was first entered in the DHIS-2 in 2017. DHIS-2 is a web-based 

reporting tool introduced to Uganda in 2012. It is a tool for collection, validation, analysis, and 

presentation of aggregate and patient based statistical data, tailored (but not limited) to integrated 

health information management activities. Data on birth asphyxia data are routinely generated at 

health facilities using the integrated maternity register. The data from these registers are 

aggregated into a health facility monthly report (paper form) which is initially submitted to health 

sub-district, then to the district health offices. At district health office, the data from the paper-

based reports are entered into DHIS-2. Data in DHIS-2 is then grouped accordingly at national, 

regional, district, subcounty and facility levels. At the national level, the Reproductive and Infant 

Health Department of the Ministry of Health and other stakeholders use data from DHIS-2 to 

make informed decisions and plan interventions on reproductive and infant health.  

Study variables, data abstraction and analysis 

We abstracted data for birth asphyxia cases and total deliveries during 2017–2020 from the DHIS-

2.  We disaggregated the data into national, regional, and district levels. We calculated the annual 

incidence rates for birth asphyxia cases for each level (national, regional, and district level), by 

dividing the total birth asphyxia cases during the year by the total deliveries during that year and  
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multiplying by 1,000. We obtained the mean annual incidence rates for the national and regional 

levels by adding annual incidence rates for the four years of study and dividing by four.  

We drew line graphs by plotting the quarterly mean incidence of birth asphyxia against the period 

in years to present the trend of incidence rates for national and regional levels from 2017–2020. 

We used logistic regression to establish the significance of trends of birth asphyxia incidence over 

the four years at national and regional level. We also used choropleth maps generated using 

Quantum Geographic Information System (QGIS) to present the district distribution of the birth 

asphyxia incidence across the country.  

 

Ethical considerations 

Our study utilized routinely generated aggregated surveillance data with no personal identifiers in 

reproductive and infant health department, Ministry of Health (MoH) through the DHIS-2. The 

MoH of Uganda through the office of the Director General Health Services gave approval to 

access data for birth asphyxia cases from the DHIS-2. We stored the abstracted data set in a 

password-protected computer and only shared it with the investigation team. In addition, The 

Office of the Associate Director for Science, U.S. Centers for Disease Control and Prevention, 

determined that this study was not a human subjects research with the primary intent of improving 

use of surveillance data to guide public health planning and practice. 

 

Results 

Trend of annual incidence rate of birth asphyxia, national level, Uganda, 2017–2020 

In Uganda, there were a total of 134,801 birth asphyxia cases and 4,625,336 total deliveries during 

2017-2020. The average national incidence of birth asphyxia over the four years in Uganda was 

29 per 1,000 total deliveries. The highest annual incidence (32 birth asphyxia cases per 1,000 total 

deliveries) over the four years was recorded in 2020.  

The incidence of birth asphyxia steadily increased by 5% from 2017–2020 and the increasing 

trend was shown to be statistically significant (OR 1.045; 95% CI 1.04, 1.05) (Figure 1). A 

concurrent decline in reporting rates from 73% to 46% is noted during the same period, 2017–

2020. 
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Note           Birth asphyxia incidence/1,000 deliveries,                         Reporting rate,       

 Trend line (birth asphyxia incidence/1,000 deliveries) 

Figure 1: Four-year quarterly trends of birth asphyxia incidence/1,000 total deliveries, Uganda, 

2017–2020  

 

Trend of annual incidence rate of birth asphyxia cases, regional level, Uganda, 2017-

2020 

We also observed a statistically significant increase in the incidence rates of birth asphyxia/1,000 

total deliveries in the Northern and Eastern regions of Uganda. Northern region had a 7% 

increment in birth asphyxia incidence while Eastern Region had a 5% increment in birth asphyxia 

incidence during 2017–2020 (Table 1).  

Central region registered the highest mean annual incidence rate of 30 birth asphyxia cases/1,000 

total deliveries over the four years and the Northern Region registered the lowest mean incidence 

rate of 28 per 1,000 deliveries over the four years. Although no major decreases or increases in the 

trends were noted in the Central region, incidence above the national average are consistently 

noted over the four years (Figure 2). 
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Table 1: Significance of trends of birth asphyxia incidence at regional level, Uganda, 2017–

2020  

Region 2017/2020 Odds Ratio 95% CI P-Value 

Northern 1.07 1.05-1.08 <0.001* 

Eastern 1.05 1.04-1.06 <0.001* 

Central 1.00 0.99-1.01 0.54 

Western 0.99 0.99-1.01 0.75 

*indicates p value˂0.05 

 

 

Note:         Central   Eastern  Northern  Western 

Figure 2: Trend of annual birth asphyxia cases/1,000 total deliveries, regional level, Uganda, 2017–2020 

Spatial distribution of birth asphyxia incidence rates, district level, Uganda, 2017-2020 

The spatial distribution of birth asphyxia cases over the four years shows a minimal clustering of 

high burden districts with similar patterns noted during all the four years of the study. The districts 

shaded in deep red had the highest incidence rates greater than 60 cases per 1,000 deliveries. The 

districts that had persistently high birth asphyxia incidence rates over the study period included 

Bundibugyo, Mubende, and Iganga. Moroto, Kabarole, and Kamwenge were also highly affected 

over the years. The districts with the white were the least affected (˂20 birth asphyxia cases per 

1,000 deliveries) (Figure 3).  
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Figure 3: Spatial distribution of birth asphyxia cases/1,000 total deliveries, Uganda, 2017–2020 

Discussion 

Birth asphyxia incidence rates increased significantly by 5% in Uganda during 2017-2020. We 

also noted a statistically significant increase of 6% in the Northern region and 5% in the Eastern 

Region. The highest annual incidence of birth asphyxia cases was recorded in 2020 (32 birth 

asphyxia cases/1,000 total deliveries), compared to 28/1000 total deliveries in 2017, 2018, and 

2019. Spatial trends showed minimal clustering of birth asphyxia incidence in the country with 

districts such as Bundibugyo, Iganga, and Mubende having persistently high birth asphyxia 

incidence rates over the four years (˃60 cases per 1,000 deliveries). 

 

In our study, the incidence of birth asphyxia increased steadily by 5% over the study period 

despite a decrease in reporting rates over the same period. The increase in birth asphyxia 

incidence over the study period is not clearly understood. However, the burden of birth asphyxia 

is particularly high in East and Central Africa compared to other regions of Sub-Saharan Africa 

(21). This is due to poor obstetrics coverage, inequity and inequality because of gaps in local  

2019 2020 

2018 2017 

Bundibugyo 

Mubende 

Iganga 



 

8 
 

Quarterly Epidemiological Bulletin: April–June, 2022 

Volume 7 / Issue 2 

 

health financing models, inaccessible health facilities, socio-cultural norms, low literacy levels, 

shortage in health workers and supplies and poor health care spending (21). Our study could not 

gather sufficient literature on birth asphyxia incidence in similar settings as Uganda. On the 

contrary, we noted a decrease in birth asphyxia incidence in a study done in Netherlands from 

0.13% to 0.10% in a 9-year period preceding 2019 (0R 0.97; 95% CI 0.95, 0.99) (22). The 

decrease might have been attributed to a difference in setting. Uganda is a low-income country 

with low per capita GDP whereas Netherlands is a developed country with free health care and 

adequate resources for health for all citizens. Funding health services can lead to provision of 

services vital to reduce and prevent birth asphyxia. A key lesson to learn therefore is that 

increasing financing can improve newborn outcomes. 

 

The highest incidence of birth asphyxia during the study period occurred in 2020 at 32 birth 

asphyxia cases per 1,000 deliveries compared to 28/1000 total deliveries in the three previous 

years. The spike is likely due to the delayed access of mothers to health facilities following the 

imposition of the COVID-19 lockdown travel restrictions (23). A study in Uganda showed an 

increase of 7% in birth asphyxia incidence in the period before versus during the early phase of 

the COVID-19 lockdown (24). The COVID-19 pandemic caused massive disruptions throughout 

many Africa countries affecting many lives and livelihoods (25). These findings were supported 

by findings in Malawi, Ghana, Sierra Leone, and Nigeria during the COVID-19 lockdown 

(26,27). Furthermore, crisis situations do not necessarily lead to reduction in reproduction and yet 

access to health services is greatly affected during such periods (28). Special considerations 

should therefore be ensured to facilitate the movement of mothers during lockdown situations to 

improve access to health care.  

 

In our spatial analysis, districts such as Bundibugyo, Iganga, and Mubende had persistently high 

incidence of >60 cases of birth asphyxia/1,000 deliveries. Kazo District was the least affected 

district with 3 cases of birth asphyxia/1,000 deliveries. Although no particular reason can be 

identified to explain the non-clustered patterns of birth asphyxia in Uganda, all regions of Uganda 

have their fair share of poverty (29), issues with access to- and availability of health facilities (30), 

and differing cultural and social norms (31), known factors that can lead to birth asphyxia. Studies 

done to establish socio-demographic and health facility factors associated with birth asphyxia, 

particularly in the highly affected regions would be beneficial. 



 

9 
 

Quarterly Epidemiological Bulletin: April–June, 2022 

Volume 7 / Issue 2 

 

Study limitations 

Secondary data in DHIS2 is limited in terms of variables to provide a sufficient assessment of 

birth asphyxia incidence in Uganda. Studies using primary data to determine associated factors 

may be more beneficial in understanding increasing birth asphyxia trends in Uganda. This will 

help to improve already-existing evidence-based interventions. Secondly, given the low average 

reporting rates over the study period (˂80%), a true representation of birth asphyxia incidence 

might be limited. It should also be noted that some deliveries occur outside the hospital; it is 

therefore possible that the incidence rates we are reporting here are an underestimate. 

Conclusion 

Birth asphyxia incidence increased over the four years of our study period despite a decrease in 

reporting rates. The highest incidence over the four years was recorded in 2020. Bundibugyo, 

Iganga, and Mubende districts had a persistently high birth asphyxia incidence (˃60/1,000 

deliveries). Kazo district was the least affected district (3/1000 deliveries).  

We recommend the Ministry of Health to emphasize consistent reporting of birth asphyxia to 

ensure useful surveillance data. We also recommend continuous capacity building in managing 

birth asphyxia, with emphasis on the most affected districts.  
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