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ABSTRACT 

Introduction: Neonatal mortality occurs during the first 28 days of life and in Ghana, 
the rate is 25 per 1000 live births. Regular evaluation of disease/event surveillance 
systems is required to ensure they are meeting their objectives and serving the public 
health mission. Therefore, we evaluated the newborn mortality surveillance system's 

attributes and usefulness. Methods: This study analyzed the La Nkwantanang 
Neonatal Mortality Surveillance System from 2015 to 2019 using systematic extraction 
of weekly and monthly reports, case-based forms and facility data sets. Stakeholders 
were interviewed and pertinent documents were used to evaluate the system's 
usefulness and attributes such as simplicity, data quality, acceptability, 

representativeness, timeliness, and stability. Results: During the period 2015 to 2019, 
the district reported 17 neonatal deaths with 88% (15) of these not being fully audited. 
The neonatal mortality surveillance system is integrated into the national IDSR 
reporting system. Data quality is low as only 47% (14/30) of the health facilities are 
reporting, with a considerable disparity in reported figures between levels of the system. 
There is low participation from private health facilities (9/25) due to delayed or no 
reporting. However, the District Health Information System version 2 offline mode 
allowed data input when the internet is unavailable. The system allows additional 

features without disruptions. Conclusion: The objectives of the neonatal mortality 
surveillance system are partially being achieved. Although data is being used for policy 
formulation, audits are not fully conducted. 
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Introduction 

 

Neonatal mortality is the death of a child within the first 

28 days of life [1]. This period represents the most 

vulnerable time for a child's survival [2]. Globally, 

neonatal mortality constitutes 46% (2.4 million deaths) of 

all under-five deaths yearly, translating to 6,700 children 

dying each day within the first 28 days of life. In 2019, the 

neonatal death rate globally was 17 deaths per 1,000 live 

births [3]. The leading causes of all neonatal deaths are 

neonatal sepsis, neonatal tetanus, diarrhoea, pre-term, 

and birth asphyxia [2, 3, 4]. 

  

The sustainable development goals´ target of reducing 

neonatal mortality to 12 deaths per 1,000 live births by 

2030 will be unachieved by over 60 countries and about 

50% of those countries will not reach the target even by 

2050 [5]. It is estimated that nearly 99% of all newborn 

deaths occur in developing countries [2]. According to the 

2017 Ghana Maternal Health Survey, the newborn 

mortality rate in Ghana is 25 deaths per 1000 live births, 

higher than the global average. The neonatal mortality 

rate was estimated to be decreasing rapidly [6], however, 

it is still responsible for 68% of infant mortality and 48% 

of deaths among children under five [7]. Due to the high 

burden of neonatal mortality, Ghana did not achieve the 

Millennium development goals of 2015 [8]. 

  

In La Nkwantanang Municipality, there is limited data on 

neonatal mortality. The neonatal mortality surveillance 

system in the municipal health directorate is part of the 

Ghana Health Services Integrated Disease Surveillance 

and Response (IDSR) strategy, adopted from the WHO-

AFRO IDSR, to improve the country´s ability to identify, 

report, and respond effectively to priority illnesses, as well 

as to integrate numerous current vertical surveillance 

systems and connect laboratory and other data sources for 

public health action. The IDSR approach focuses on 

health systems at the district and health facility levels in 

particular [9]. 

  

Disease/event surveillance implementation needs to be 

assessed regularly to ascertain if it is achieving its goals 

and performing its public health role. Evaluation is critical 

if the system is to be more helpful, have high quality, be 

efficient and have desirable characteristics [10]. 

According to Ghana´s IDSR strategy, the objective of the 

neonatal death surveillance system is to eliminate 

preventable stillbirths and neonatal deaths through active 

identification and reporting at community and facility 

levels to permit an assessment of the true magnitude of the 

burden of neonatal mortality; and identify underlying 

causes, contributing factors, and high-risk areas for 

neonatal deaths to guide immediate as well as longer-term 

actions and inform program decisions to reduce these 

deaths. Therefore, in La Nkwantanang Municipality, we 

evaluated the neonatal mortality surveillance system to 

determine whether its objectives are being met and to 

assess the attributes and usefulness of the system. 

  

  

Methods 

 

Evaluation setting 

  

La Nkwantanang Municipality, one of Greater Accra's 29 

metropolitan, municipal and district assemblies 

(MMDAs), is located in the northern area of the region 

and covers a land size of 74.4 square kilometers. Carved 

out of Ga East District, the municipality is bordered on 

the west by the Ga East Municipal Assembly, on the east 

by the Adentan Municipal Assembly, on the south by the 

Accra Metropolitan Assembly, and on the north by the 

Akwapim South District Assembly (Figure 1). 

  

The population of the municipality is projected to be 

139,084 [11] with a female-to-male ratio of 51% to 49%. 

About 84% of the population resides in urban areas. The 

under-five population in the municipality is 

approximately 17,000 children. Around 4% of all children 

under 5 are within the age group of 0 to 11 months. The 

municipality has 30 health facilities, five of which are 

public facilities. The public health facilities include two (2) 

polyclinics, two (2) health centres and one referral 

hospital. Maternal and child health services are offered at 

15 health facilities within the municipality, including the 

referral hospital. 

  

Evaluation design 

  

We evaluated the neonatal mortality surveillance system 

at the La Nkwantang Municipality using both qualitative 

and quantitative methods. Guided by the Centers for 

Disease Prevention & Control´s (CDC) updated 

guidelines for surveillance system evaluation [12], we 

reviewed and analyzed neonatal mortality surveillance 

data and key indicators from 2015 to 2019. We assessed 

the usefulness and operation of the system by interviewing 

key staff using semi-structured questionnaires and 

observing the surveillance. procedures. 

  

Stakeholder engagement 

  

To ensure that the evaluation findings were accepted, we 

had meetings with the Family Health Division at the 

Ghana Health Services and the regional and municipal 

health directorates before the onset of the evaluation. We 

briefed stakeholders on the purpose of the study and the 

various activities we intended to perform as part of the 

evaluation. 

  

Selection of participants 

  

Interviews were conducted at 10 of 15 health facilities that 

offer maternal health services, the municipal health 
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directorate, and the regional health directorate. We 

interviewed 19 key personnel participating in the 

surveillance system´s functioning at various levels. These 

included clinicians working with maternal and neonatal 

health, disease control officers, disease surveillance 

officers and health information officers. The Municipal 

Director of Health Services, regional surveillance focal 

person, and data managers were also interviewed on the 

operation of the neonatal mortality surveillance system. 

All participants were purposively selected based on their 

experience, and those who consented were interviewed. 

  

Data collection tools and techniques 

  

We obtained data through interviews, observations, and a 

review of hospital records. We conducted interviews using 

a semi-structured questionnaire adopted from the CDC´s 

updated guidelines for surveillance systems evaluation. 

We also conducted observations of daily routine 

surveillance activities at the 10 selected facilities. 

Respondents' understanding of case definitions and 

reporting flow, data collection techniques, data analysis 

and distribution, uses of surveillance data, system 

integration, and availability of resources necessary for the 

operation were all recorded. Surveillance personnel's 

actions were monitored and recorded daily. 

  

To ensure data consistency, registers and reporting forms 

were verified and compared to the aggregate data in the 

District Health Information and Management System 

version 2 (DHIMS2). The data was collected from 6-31, 

January 2020. The DHIMS2 electronic surveillance 

dataset on neonatal deaths from 2015 to 2019, together 

with its performance metrics, was converted to MS Excel 

files. For the linked cause of fatalities, facility registrations 

and newborn death audit data were also investigated. The 

accuracy of electronic monthly data was verified by 

comparing it to data from facilities' consulting room 

registers and tally sheets. 

  

Data analysis 

  

We analysed qualitative data using content analysis with 

predetermined themes, as recommended by the CDC 

updated guidelines for surveillance system evaluation 

[11, 13]. The thematic areas included the system 

attributes, objectives and purpose of the system, and the 

system´s components. Quantitative data were analyzed 

using Microsoft Excel 2016 to calculate frequencies, 

means, and proportions. The results were presented using 

charts, graphs, and tables. 

  

Data quality assurance 

  

To improve data accuracy, stakeholder answers were 

cross-checked with facility records and reports. The 

availability of rules, documentation, data analysis, and 

feedback procedures were observed to compare and detect 

any data fallacy across various sources. 

  

System attributes 

  

To assess simplicity, we observed the reporting flow, ease 

of using case definition, data required for operating the 

system, the minimum time spent on neonatal surveillance 

activities, and the minimum skills needed. For flexibility, 

we assessed the system's ability to adapt to change, 

including the change in the reporting tools or case 

definition. 

  

To assess acceptability, we assessed stakeholder 

participation in the surveillance system, type of health 

facility (i.e., public and private health) reporting weekly 

IDSR data to the municipal health directorate level. 

  

We assessed the surveillance system's representativeness 

by the completeness of neonatal death audit reports and 

IDSR monthly reports from the health facilities. WHO 

standard of at least 80% was used to determine the 

representativeness of the health facility and municipality. 

  

For stability, we assessed the system's ability to collect, 

manage, and provide data and its ability to be operational 

when needed. The availability of resources required for 

operation, data available when needed, and the 

percentage of time the system is fully operating were used 

to determine the system's stability. To assess the quality of 

the data, we reviewed health facility patient files, monthly 

IDSR reports, neonatal death audit reports and compared 

them to the data submitted in DHIMS. The data quality 

is deemed satisfactory if the completeness of reporting, 

including zero reporting, is 80% or more. 

  

Timeliness of the system was assessed by evaluating the 

reporting time interval between the health facility 

reporting to the municipal i.e. the timeliness of reporting 

in DHIMS2 from the health facility and the municipality 

and the timing of the neonatal death audit. If 20% or more 

of the weekly IDSR report is submitted after the 5th day 

of the month, the system said not to be timely. We 

calculated the timeliness by dividing the total weekly 

aggregates by the number of expected reports. 

  

Usefulness of the surveillance system 

  

We assessed usefulness of the system by conducting 

interviews to ascertain the relevance of the surveillance 

system to stakeholders. We assessed whether data from 

the system had influenced any action or policy at the 

national or sub-national levels, and the types of actions 

they had influenced. 
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Ethical consideration 

  

The evaluation was conducted within the scope of the 

Integrated Disease Surveillance and Response system of 

the Ghana Health Service and did not have to receive 

approval from the Ethics and Review Committee. Ghana 

Health Service's Disease Surveillance Department gave 

permission to examine and use the data for this 

evaluation. Additionally, permission was obtained from 

the Greater Accra Regional Director of Health Services. 

The data was stripped of any identifiers. Computer data 

was encrypted using a password that was accessible only 

on a need-to-know basis. No names were used in the 

analysis. 

  

  

Results 

 

During the period of the evaluation, 17 neonatal deaths 

were reported from health facilities to the municipality, of 

which the highest number (6) was recorded in 2018. Of 

the total neonatal deaths reported, only 12% (2/17) were 

audited and had full neonatal mortality audit reports 

available (Table 1). Birth asphyxia was the primary cause 

of the majority of the deaths (65%, 11/17). The major 

secondary underlying causes of death were neonatal 

sepsis, prematurity, and meconium aspiration (Figure 2). 

  

System operation and data flow 

  

There are five reporting levels, each with clearly defined 

responsibilities (Figure 3). Neonatal deaths are reported 

through a web-based centralized system, the DHIMS2, 

using the IDSR reporting forms. When clients from the 

community present themselves in the health facility's 

OPD, emergency, or consultation rooms for screening, 

their information and diagnoses are entered into registers. 

  

Resources used for the neonatal mortality surveillance 

system 

  

As part of Ghana's IDSR, the neonatal mortality 

surveillance system used shared resources with other 

diseases/events under surveillance in Ghana. The system 

is run by the Ghana Health Service and is primarily 

operated by government employees, as part of their duties. 

There is no neonatal mortality surveillance focal person at 

any level of the system. Stationery and computers are the 

only resources needed to operate the system. 

  

Level of integration 

  

Neonatal mortality is one of the 43 diseases and events of 

public health importance under the Ghana Health 

Services integrated surveillance system. The system is 

being operated at the national, regional, 

district/municipality, health facility, and community 

levels of the health system. 

  

Aggregates of cases and fatalities are validated and 

submitted at the end of each month to the next level 

through DHIMS2. The IDSR forms are forwarded to the 

municipal health directorate. Facilities are supposed to 

report their data by the fifth day of the following month. 

The aggregated data from the facilities are examined by 

the health information officer (HIO) and disease control 

officer (DCO) for timeliness and completeness at the 

municipal level. At all stages of data flow, data analysis is 

anticipated. Performance evaluations are supposed to be 

done yearly at the district/municipal level, during which 

data is exchanged. However, facilities are encouraged to 

conduct frequent assessments throughout the year. 

  

At the national level, the data is analyzed, reports are 

generated, and feedback is given to the regional and 

municipal level through emails, text, or annual reports. A 

report is developed each year and shared with national 

and international partners. 

  

Performance of the neonatal mortality surveillance 

system 

  

A total of 17 neonatal deaths were reported in the 10 

facilities over the evaluation period. Out of the 10 

maternal health services facilities visited, 3 health facilities 

(30%) did not have a stillbirth, perinatal, and neonatal 

deaths audit committee. At the referral health facility and 

polyclinic, although neonatal death audit committees 

existed, no neonatal death audits were conducted for any 

of the 15 reported deaths. In the facilities where the other 

2 neonatal deaths were reported, audits were conducted 

within one month after the deaths, and reports were 

available (Table 1). 

  

Of the 19 respondents interviewed (Table 2), 74% (14/19) 

were females and 74% (14/19) had been at their post for 

more than three years. The clinical staff made up the 

highest proportion of respondents (47%, 9/19) followed 

by health information officers (26%, 5/19) and disease 

control officers (21%, 4/19) (Table 2). Some of the health 

facilities (40%, 4/10) had the updated IDSR Technical 

Guidelines available and visible. 

  

The usefulness of the system 

  

Although every respondent agreed that a neonatal 

surveillance system should be used for decision-making, 

including the prompt audit of any neonatal deaths that 

occur, only 16% (3/19) of the respondents had carried out 

any action utilizing data from the newborn monitoring 

system as evidence. There was no evidence that 

surveillance data had been used for any action or policy at 

the district level, although they indicated that it had been 

used for improvement in neonatal care. However, at the 

javascript:void(0)
javascript:PopupFigure('FigId=2')
javascript:PopupFigure('FigId=3')
javascript:void(0)
javascript:void(0)
javascript:void(0)


5 |Page number not for citation purposes 

regional and national levels, the data is being edited and 

used for policymaking, e.g., the annual health report. 

Neonatal mortality was also not considered a high priority 

at all levels, due to its relatively low rate. 

  

Attributes of the Neonatal Mortality Surveillance 

System 

  

Simplicity 

  

All health facilities surveillance officers (100%, 10/10) 

had the monthly neonatal death reporting forms and knew 

the case definition for neonatal mortality. Of the four 

disease control officers (DCO) interviewed, three (75%) 

had been trained in IDSR, but this was over three years 

ago. The other DCO had never received any formal IDSR 

training. All 10 health facilities (100%) did not have a 

reporting structure posted on the walls of the health 

facilities. Only the municipality, regional and national 

levels had reporting structures and trends analysis of 

priority diseases/events posted on their walls. All health 

facilities described the process of reporting neonatal 

mortality data as simple. 

  

Flexibility 

  

Neonatal mortality surveillance is easily integrated into 

the IDSR System without any challenges. All health 

facility personnel (100%, 19/19) agreed that introducing 

any additional form would not increase the reporting time 

of neonatal mortality. No changes to the system were seen 

within the evaluation period. There is no additional cost 

for adding or removing health facilities from the system. 

Therefore, the system is deemed to be flexible. 

  

Acceptability 

  

Throughout the study period, only 46.7% (14/30) of the 

municipal´s facilities (both government and private 

facilities) had ever submitted monthly reports to the 

municipal health directorate via DHIMS2, out of the 

expected 80%. All health facilities within the system 

received feedback from the higher levels. Thus, we 

determined the system to be partially 

acceptable. Representativeness All (5/5) public facilities in 

the municipality submitted reports throughout the 

evaluation period. Getting a report from the private 

facilities was, however, challenging. Additionally, deaths 

were recorded and reported in both perinates and 

neonates in only two health facilities: a polyclinic and a 

private referral hospital. All other health facilities reported 

only deaths of neonates. Thus, the system is partially 

representative. 

  

Stability 

  

At the facility level, only one of the four disease control 

officers had not been formally trained in DHIMS2. 

Majority had been trained and were familiar with 

reporting though it had been more than a year. During 

scheduled upgrades, there was minimal interruption in the 

system's regular operation. Respondents did not get 

additional compensation for reporting data as part of their 

regular duties. In addition, the resources needed to run the 

system daily were already in place in the facility; thus, 

there was no new expense to the system. The DHIMS's 

'offline mode' function allowed data input even when the 

internet was unavailable. The system was deemed stable. 

  

Data quality 

  

Data analysis and verification were done monthly at all 

levels of the surveillance system. The verification usually 

included neonatal mortality data. The data verification is 

done by a multidisciplinary team that consists of the 

DCOs, HIOs, and DDNS. Only 47% (14/30) of health 

facilities were reporting monthly via DHIMS2. This 

includes all public primary-care facilities (4), faith-based 

hospitals (1), and private facilities (9). 

  

Timeliness 

  

The timeliness of reporting during the period was 46.7% 

(14/30). Neonatal death audits were conducted within a 

week for only 12% (2/17) of the total deaths during the 

evaluation period. The audits were done at the referral 

hospital. 

  

  

Discussion 

 

Data from this assessment suggests that the neonatal 

mortality surveillance system in the La-Nkwantanang 

municipality is achieving its objectives partially. Although 

the system captured neonatal deaths, not all these deaths 

were audited during the evaluation period across the 

different sites. This suggests considerable variations in site 

capacities for determining the actual cause of a child's 

death within the municipality, as only 12% of the deaths 

were audited. This is contrary to the World Health 

Organization's recommendation on neonatal and stillbirth 

audits [14]. 

  

To prevent unwanted early death events and improve the 

health care system, it is required to count fatalities, gather 

information about the causes of these deaths and identify 

contributing and preventable variables. A neonatal deaths 

audit is critical for lowering stillbirths and neonatal 

mortality. In addition, the audits help to inform policies 

for the reduction of neonatal mortality. This is consistent 

with other findings in Zimbabwe, South Asia, and Jordan 

[15,16,17]. 

  

Despite seeming to treat data collection as their primary 

responsibility, participants agreed that data from the 

system should be analyzed. Further discussion revealed 
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that they believed neonatal death was not a high-priority 

condition in their institutions because of the relatively 

lower fatality rate connected with it. This is consistent 

with findings from Dadzie et al. when they evaluated the 

pneumonia surveillance system in Tema [18]. The 

decision to keep or cease using a monitoring system is 

highly impacted by how effective the system is at treating 

the particular health issue at hand. 

  

According to the World Health Organization, the mere 

collecting of data without transforming that data into 

actionable information undermines the very objective of 

disease surveillance systems. Lack of knowledge among 

healthcare workers usually results in failure to report 

perinatal or neonatal deaths. Adequate knowledge among 

healthcare workers is crucial for accurate detection, 

prompt reporting, and response to neonatal deaths, as 

discussed by Kilonzo et al [19]. However, at the national 

level, the data is being used as evidence for policy 

formulation. 

  

Our findings showed that the neonatal mortality 

surveillance system is stable at all levels. This is an 

essential attribute for measuring the functionality of a 

surveillance system. The DHIMS reporting platform was 

functional although sometimes unavailable during 

downtime for system maintenance. Data for internet 

connectivity was irregular, but the system requires 

minimal internet connectivity. However, the lack of 

dedicated staff for the system caused delays in proper 

monitoring and reporting. A study on implementing 

surveillance tools reported inadequate human resources as 

a major challenge that affects the system´s functioning 

negatively [20]. 

  

Limitations  

 

The respondents may have stated what is desirable rather 

than what they do contributing to reporting bias. To boost 

trustworthiness, we reviewed records, conducted 

observations, along with the interviews with various levels 

of health workers. Additionally, due to the lack of 

individual-level data, we could only estimate timeliness by 

two indicators. Assessing timeliness at each stage of 

monitoring would have been useful. 

  

  

Conclusion 

 

Overall, the objectives of the neonatal mortality 

surveillance system in La Nkwantanang Municipality are 

being partially achieved. Although neonatal mortality is 

not being fully prioritized, the system was useful and data 

generated had resulted in the improvement of child health 

services in the municipality. The municipality´s neonatal 

mortality surveillance system is simple, stable, flexible, 

and partially timely, but low on acceptability, 

representativeness, and data quality. 

  

Recommendations 

  

We recommend that the Ghana Health Services and the 

Municipal Health Directorate conduct stakeholder 

meetings with the private health facility on the importance 

of reporting IDSR priority diseases; train and assign 

disease control officers at all health facilities, including 

private health facilities, in the municipality to ensure 

timely, quality, and accurate reporting of IDSR priority 

diseases The Municipal Health Directorate is encouraged 

to institute measures to ensure the timeliness of reporting 

by conducting quarterly mentorship at health facilities 

with challenges and ensuring that all neonatal deaths in 

the district are audited. 

 

 

What is known about this topic 

 

• Globally, about 6.700 children die each day 

within the first 28 days of life, constituting nearly 

50% of all under-five deaths yearly. Nearly 99% 

of all newborn deaths occur in developing 

countries 

• The leading causes of all neonatal deaths are 

neonatal sepsis, neonatal tetanus, diarrhoea, pre-

term, and birth asphyxia 

• It is important to assess disease/event 

surveillance systems regularly to ensure they are 

achieving their goals and performing their public 

health roles. 

 

 

What this study adds 

 

• This study assesses the attributes of the neonatal 

mortality surveillance system of a municipality in 

the Greater Accra region of Ghana. It assesses its 

usefulness; identifies gaps and explores reasons 

for its inability to achieve its objectives 

• The study offers recommendations for 

improvement and information to support 

healthcare decisions, planning and interventions 

in the municipality, in order to reduce neonatal 

mortality rates and improve birth outcomes in the 

municipality 
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Table 1: Reported neonatal deaths, La Nkwantanang Municipality, 2015-2019 

Year Number of neonatal deaths reported Audit report not available 

n (%) 

Audit report available 

n (%) 

2015 0 0 0 

2016 3 3(100%) 0 

2017 5 5(100%) 0 

2018 6 4(67.7%) 2 (33.3%) 

2019 3 3(100%) 0 

Total 17 15 (88.2%) 2(11.8%%) 
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Table 2: Demographic characteristics of interviewees during the  

evaluation on the neonatal  mortality surveillance system in La Nkwantanang Municipal Health District, 2020 (

n=19) 

Characteristic Frequency Percent 

Position     

Clinical staff 9 47.4 

Health Information Officer 5 26.3 

Disease Control Officer 4 21.0 

Administrator 1 5.3 

Gender     

Male 5 26.3 

Female 14 73.7 

Years of experience     

Years 5 26.3 

>3 years 14 73.7 
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Figure 1: Map of La Nkwantanang Municipal Assembly: A map of the study site, a municipality in the 

Greater Accra region of the country. The map was obtained from the Municipal Health Directorate 
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Figure 2: Causes of neonatal death, La Nkwantanang Municipality, 2015-2019. DHIMS2 

surveillance dataset on neonatal death from 2015 – 2019 
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Figure 3: IDSR Surveillance System Data Flow, La Nkwantanang Municipality 

 

 

 

 

 

 


