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Definitions 

 

Registerable Birth A baby born live at any time or a stillbirth, i.e. a birth after a 

gestation of 24 weeks (168 days), or more, or weighs 500 grams 

or more, where a baby shows no identifiable signs of life at 

delivery 

 

(https://www.datadictionary.nhs.uk/data_dictionary/classes/r/regi

strable_birth_wu.asp?shownav=1 n.d.) 

 

Live Birth  “A Live Birth is the complete expulsion or extraction from its 

mother of a product of conception, irrespective of the duration of 

pregnancy, which, after such separation, breathes or shows any 

other evidence of life, such as beating of heart, pulsation of the 

umbilical cord, or definite movement of voluntary muscles, 

whether or not the umbilical cord has been cut or the placenta is 

attached”. (National Perinatal Reporting System at the Healthcare 

Pricing Office 2016) 

 

Stillbirth A Stillbirth is death prior to the complete expulsion or extraction 

from its mother of a product of conception, weighing 500 grams 

or more or having a gestational age of 24 weeks or more, the death 

is indicated by the fact that, after such separation, the foetus does 

not breathe or show any other evidence of life, such as a beating 

of heart, pulsation of the umbilical cord, or definite movement of 

voluntary muscles”. National Perinatal Reporting System at the 

Healthcare Pricing Office 2016). 

 

Perinatal Death Perinatal death occurs whenever a Stillbirth or death before the 

completion of the seventh day of life takes place. National 

Perinatal Reporting System at the Healthcare Pricing Office 

2016). 

 

https://www.datadictionary.nhs.uk/data_dictionary/classes/r/registrable_birth_wu.asp?shownav=1
https://www.datadictionary.nhs.uk/data_dictionary/classes/r/registrable_birth_wu.asp?shownav=1
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Introduction 
 

It is well recognised that the collection of patient health data contributes to decision and policy making. Hurty 

asserts that vital statistics are crucial to the family, to the state and to medicine (Hurty J.N. 1910). A report 

published by March of Dimes a US non-profit organization that seeks to improve the health and wellbeing of 

mothers and babies suggests that “A robust national vital statistics system is imperative to assess trends in 

perinatal health and identify emerging issues that require further investigation and response. Perinatal data, 

as reported from birth and death certificates are fundamental to monitoring the well-being of mothers and 

infants” (https://www.marchofdimes.org/toward-improving-the-outcome-of-pregnancy-iii.pdf 2010).  

 

As the information technology (IT) midwife in a leading Dublin Maternity Hospital with responsibility for the 

clinical maternity system, the researcher is aware that errors, inaccuracies and omissions occur in birth 

notification data as a result of error reports which are raised by the General Registrar’s Office (GRO) and the 

Healthcare Pricing Office (HPO). This also raises the question if staff entering the birth notification data are 

aware that errors occur in data entry in to K2, the clinical maternity system. The research also sets out to gain 

an understanding of what is the user’s perception of entering data in to the electronic hospital system and seeks 

to identify what measures could be put in place to reduce the incidence of errors, inaccuracies and data 

omissions.  

 

Background to Birth Notification and Registration 

Historically the counting of populations was undertaken for the purpose of taxation and determining the 

characteristics of potential military manpower (Brumberg et al 2012). As far back as the 1500’s, elementary 

birth data from christenings was recorded in English church registers. In 1562, the early American colonists 

from England, translated this data from church events into birth recordings to ensure mainly property rights 

for an individual. The role of recording vital birth data moved from the clergy to Government in Massachusetts 

in 1639, (Hetzel 1997).  

 

In 1836, following an epidemic of cholera in England and Wales, a decision was made to maintain vital records 

using a single central office. In America, in 1840, the Census Act facilitated the collection of uniform national 

statistics by using standard forms and developing a system to collect nationally comparable vital statistics 

annually (Brumberg et al 2012). In 1900, the first standard birth certificate for registration of live births was 

developed along with the statutory authority to develop areas for registration and was adopted uniformly by 

all American states by the 1930’s. During World War II, the birth certificate became a legal document as it 

was used as proof of citizenship to ascertain eligibility for employment and as a valued source of perinatal 

epidemiology (Brumberg et al 2012). 
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Following the 1906 General Election, the British Liberal Party passed the Notifications of Births Act in 1907, 

adopting a system of compulsory notification of births to be followed up by a system of home visitation to 

mothers from trained health providers. According to the Irish Statute Book, The Notification of Births Act 

1907, Appendix 6, states that it is the duty of the father of the child, if he is residing at the house, or a person 

attending the mother, any midwife or medical practitioner, to notify the medical officer of health (MOH) at 

his office or residence in writing by means of a prepaid letter or postcard supplied by the local authority within 

36 hours after the birth. Failing of any person to give notice of a birth would be liable on conviction to a 

penalty not exceeding twenty shillings (Notification of Births Act, 1907). As the father had moral 

responsibility for notifying of a birth, the first case of a prosecution in 1912, resulted in a fine of 2s.6d (British 

Medical Journal, 1912).  

 

Notification of birth related to any live or stillborn child which had issued forth from its mother after the 

expiration of the twenty eighth week of pregnancy. The Registrar of births and deaths was provided with 

access to the recordings in books of notices of births received by the MOH in the sub districts. In 1915, the 

Notification of Births (Extension) Act extended to make further provision to the care of expectant and nursing 

mothers and young children under five years of age in all areas that were not adopted under the 1907 Act. A 

copy of the 1915 Act can be found in Appendix 7. The MOH sent duplicates of birth notifications to the 

appropriate county medical officer of health. 

 

Current Birth Notification Practices in Ireland 

Nowadays, birth data is collected and risk is adjusted by a consortium of clinicians, midwives, secretarial, 

vital records personnel and data analysts using technical support to interpret, report and act on the data (Gould 

et al 1999). Registrars who collect and report data should receive validation and appropriate feedback from 

those who analyze the data (Langhoff-Roos et al 2014).  

 

In Ireland, by law, the birth of a registerable baby must be notified within thirty-six hours of the birth. This 

includes, all live births, that is, any baby who shows signs of life after delivery regardless of viability or 

gestational age. If there are no signs of life at delivery and the pregnancy has reached at least 24 weeks’ 

gestation and/or the baby weighs 500 grams or more, a fetal death is notified. Following notification of a live 

birth by the attending midwife or doctor in the hospital, the parent/s are required to register the birth within 

three months of the birth. Stillborn babies can also be registered if the parent/s wish to do so. 

 

Approximately 68,000 babies are born in Ireland every year (HSE). Nowadays, most of those births occur in 

the nineteen maternity hospitals around the country with 0.2% occurring at HSE planned home birth (Meaney 

et al 2016). Although birth notification has legal, public health service planning and research implications, the 

data obtained from births relating to demographics, socioeconomic status, ethnicity risk status, maternal or 

fetal medical factors, obstetric procedures, previous reproductive history, gestational age, birth weight, 

congenital abnormalities and pregnancy outcomes, are considered vital records to inform quality 
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improvements in perinatal activities across generations (Gould et al 1999). There is a need for planners and 

service users to have access to population based data regarding the availability, quality and access to maternity 

services (Hilder et al 1998). It is key to ensuring timely, appropriate maternal and child health, including 

bonding and building confidence early after the birth whether it is a hospital or planned domiciliary birth 

(Wilshier et al 2014).   

 

In addition, there is also a need to routinely collect birth data for use in studies of reproductive health and 

surveillance of outcomes to mothers and babies (Elliott et al 2001). Data sharing is increasingly seen as an 

important and valued resource to facilitate research into the health sciences (Burton et al 2017). “Birth 

registration is the continuous permanent and universal recording within the civil registry, of the occurrence 

and characteristics of births in accordance with the legal requirements of a country”. Article 7 (1) of the 

Convention on the Rights of the Child states “The child shall be registered immediately after birth and shall 

have the right from birth to a name, the right to acquire a nationality and, as far as possible, the right to know 

and be cared for by his or her parents.” (UNICEF 2013). 

 

International Birth Notification Practices 

Worldwide, there are 230 million children under five years of age who have never had their birth details 

recorded with the civil authorities (UNICEF 2013). 59% of these were born in Asia with one in three children 

living in India, followed by 37% born in sub – Saharan Africa and the remaining 4% born in other areas. 

Globally, there are 290 million or 45% of all children under the age of five do not possess a birth certificate. 

The reasons for this vary, from the prohibitive cost of a birth certificate, to the fact that they are not issued in 

some countries and sometimes they are not collected by or issued to families following registration. (UNICEF 

2013). In almost all societies a birth certificate is seen as a basic legal document that gives identity to a child. 

It automatically confers a number of rights or entitlements to the child such as: nationality, health care, 

schooling and education, to possess a passport, to own property, voting, employment, or access to banking 

services (Mikkelsen et al. 2015). 

 

Birth Registration 

“Birth registration is the continuous permanent and universal recording within the civil registry, of the 

occurrence and characteristics of births in accordance with the legal requirements of a country”. (UNICEF 

2013). Article 7 (1) of the Convention on the Rights of the Child states “The child shall be registered 

immediately after birth and shall have the right from birth to a name, the right to acquire a nationality and, 

as far as possible, the right to know and be cared for by his or her parents.” In Ireland, following birth 

notification, live births must be registered within three months after the birth. If the parents are in a recognised 

marriage to each other, just one parent can register the birth. If the parents are not married to each other and 

the couple want both parents’ names to appear on the birth certificate, both parents must attend to register the 

birth (https://www.welfare.ie/en/Pages/Registering_Birth.aspx n.d.). 
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A birth certificate is a very important document that proves birth registration ensuring every birth is counted 

and that every person starts life with social recognition. Birth certificate ownership varies around the world 

(Kaneko et al 2017). Seen as a vital link, birth notification enables the provision of early support, 

encouragement and care plans to the mother, young child and family unit. Birth certificates serve legal, 

administrative, national surveillance and research functions. They assist in the directing of strategies aimed 

and public health promotion and health interventions (Committee Opinion 2015). availability, acceptability, 

and utilization of services and the quality of services delivered. A child’s survival is inextricably linked to the 

health and the survival of its mother (RMNCH+A Strategy 2014). 

 

Birth notification data collection has been reviewed over the years and different data items or fields have been 

added to facilitate the monitoring of trends in public health. In addition to this the paper medium has been 

replaced by the electronic birth notification and therefore allows for the extraction of medical data from the 

mother’s maternity electronic healthcare record (Brumberg et al 2012). 

 

Birth Data Uses 

Issues with birth data quality in relation to under reporting of pregnancy and/or labour complications have 

been identified as far back as the 1950’s (Brumberg et al 2012) with the most serious complications being 

reported (Lilienfield et al 1951). According to (Reiling 2008), missing data was attributed to “negligence, 

unwillingness, failure, indifference” of physicians and subsequently efforts were made to promote accuracy 

of data collection and entry as a health strategy (Lilienfield et al 1951).  

 

Public health planners, policy makers and those carrying out epidemiologic research are interested in events 

that occurs before delivery, for example, it is useful to have the date of first visit to the doctor to access 

antenatal care during pregnancy. Details of the labour and birth such as method of delivery, and following 

delivery, for example, baby’s birth weight, maternal and childbirth complications and congenital anomalies 

are also of benefit (Frost 1984). Although some congenital anomalies are difficult to diagnose at birth, some 

are obvious at the birth.  

 

In Ireland, birth notification data relating to the demographics of the father of the baby are only extracted and 

sent to the stakeholders if the parents of the baby are married to each other. If the parents of the baby are not 

married to each other, only the mother’s demographics are notified. In a study by (Sims et al. 2014), families 

most likely to have missing father’s information were women who gave birth as teenagers, were unmarried, 

smoked during their pregnancy, had a child of low birth weight, and lived in areas of socio-economic 

disadvantage. Together these risk factors provide a simple indicator of families who are more likely to 

experience adverse health outcomes. Missing paternal information on birth registrations, especially age and 

ethnicity, are a frequent occurrence throughout the world. Other causes of missing information may be due to 

the biological father not being identifiable, in cases of adoption, female same-sex couples, multiple sexual 
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partners, artificial insemination by a sperm donor or in vitro fertilisation using donor sperm. In these instances, 

information on the biological father is not available on birth notification data. 

 

The absence of the father’s information on birth registrations has a strong association with adverse birth 

outcomes in children, which might be a source of bias in existing data  (Sims et al. 2014). According to  (Sims 

et al. 2014), consideration should be given to the collection of the father’s details by midwives to aid in the 

evaluation and monitoring of birth outcomes of at risk mothers.  

 

Birth data is especially important as it provides information on demographic trends, assessing reproductive 

health, maternity services available, pregnancy outcomes and neonatal care. From studies carried out by (L. 

R. Ellison et al 1997), three different forms of notification were in use and there was lack of standardisation 

in the data collected. It was recommended that a set of standardised variables should be recorded at notification 

and measured using the same techniques (L. R. Ellison et al 1997). 

 

Birth data allows the hospital to qualify and quantify reasons for variances in maternal postnatal length of stay. 

Length of postnatal stay is influenced by factors such as method of delivery, delivery or post-delivery 

complications, neonatal mortality and hospital discharge policies (Healthcare Pricing Office 2015). For 

example, a mother having an uncomplicated spontaneous vaginal delivery may result in a length of stay of 

zero to three days, while a mother having a Caesarean section delivery could result in staying in hospital for 

up to six days after the birth. (Healthcare Pricing Office 2015). Some maternity hospitals provide early transfer 

home to community or domino midwifery services which are provided on a very limited geographical location 

(Healthcare Pricing Office 2015) (www.coombe.ie/), (http://www.nmh.ie/) 

 

Perinatal mortality rate in Ireland in 2015 was 4.3 per 1,000 births. This excludes babies who have died as a 

result of a congenital abnormality. Birth data can be used to monitor infant deaths (Hilder et al 1998). The 

important data items in relation to infant death include whether the infant died before or during labour, was 

the infant was born alive and subsequently died, what age was the infant at death and what was the cause of 

death (Gould et al 1999). Birth data also provides information on the details of the birth so a child health record 

can be generated and can provide a warning to public health nurses that a death has occurred (Hilder et al 

1998).   

 

Birth data can be used to support mothers, young children and families in order to reduce morbidity and assist 

in the prevention of illness and disability. The impact of the early child years on the child’s health and 

development provides the foundations for the outcomes of adult health and wellbeing. Variables in birth 

notification should be well-defined and accepted by those collecting the data (Langhoff-Roos et al 2014). 

Systematic validation studies that use the healthcare records as the gold standard can only be carried out for 

defined periods on selected variables due to the demands on resources  (Kristensen et al 1996) (Langhoff-

Roos et al 2014). 

http://www.coombe.ie/
http://www.nmh.ie/
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Medical and health information collected at birth notification is critical to understand the kinds of behaviours 

and practices that lead to healthy outcomes for mothers and babies in Ireland. According to (Woolbright LA 

1995) (Brown 1938) in order for public health researchers to inform statutory health service providers, 

healthcare providers should accurately provide data on medical conditions that effect the health of mother and 

baby.  

 

The Healthcare Pricing Office (HPO) produce birth data files and a variety of annual reports at the national 

level on key maternal and infant health information (Healthcare Pricing Office 2015). These reports are used 

to monitor trends on topics such as fetal and perinatal death and Caesarean section births. These data alert 

researchers, clinicians and policy makers to potential public health issues. 

 

There are two indicators of the health of a nation obtained from vital statistic records- maternal and infant 

mortality. This are dependent on the access to medical care in maternal and infant care taking account of racial, 

socioeconomic and ethnic disparities (Committee Opinion 2015). Early markers of a baby’s health include 

low birthweight (less than 2,500 grams) being small for gestational age, and prematurity (born before 37 

completed weeks gestation). Such babies are more prone to poor health outcomes, including dying before their 

first birthday (Perry et al 2004) living with respiratory disease (Strachan et al 2004) and being at increased 

risk for coronary heart disease in mid-life (Kuh et al. 2009). Factors associated with childhood overweight and 

obesity at age 10-11 years were neighbourhood deprivation, regular maternal smoking during pregnancy and 

high birth weight (Gilchrist et al 2013). 

 

Responsibility for Birth Notifications 

The principle of the assessment of health support needs and resources by statutory universal health services is 

triggered by birth notification. This assessment is undertaken in the following ways:- 

 

 The hospital or midwife in the domiciliary setting where the birth takes place completes the birth 

notification either electronically or in paper format within 36 hours of a registerable birth; 

 The maternity services provide care to mother and baby and send discharge details of the postpartum stay 

at the handover of care to community based child health services; 

 The Public health nurse (PHN) carries out a statutory primary visit to the discharge destination of mother 

and baby; 

 Baby is offered universal and targeted screening programmes for example the national newborn hearing 

screening; 

 The community child health service manages and integrate information from all of these actions into a 

core child health record via the Child Health Information System (CHIS) and ensure that the universal 

child health programme is offered, completed and followed up in a timely way. 
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Due to the complexity of services, the Minister of Health has delegated responsibility for receipt of birth 

notifications to the relevant services namely PHN, child health, newborn screening and immunization services 

and their associated ICT systems (https://www.hse.ie/eng/health/child/healthychildhood-news1.pdf n.d.).  

 

Birth Notification Process 

Statutory notification of births (Live and Stillbirths) feeds demographic information to initiate the community 

child health record and engages the infant into the universal child health programmes such as immunisation, 

screening and surveillance. Birth notification is sent electronically from the hospital daily. Electronic birth 

notification can provide a detailed, legible and timely record of a registerable birth. Secondary uses of the data 

assists in sharing information for the planning of health services and resources, for research and 

epidemiological purposes. Staff in some of the nineteen maternity units in Ireland complete the birth 

notification form (BNF) manually on paper and then forward the documents to the destinations specified at 

the top of each page. This process is summarized in Appendix 11. 

 

Recipients of Birth Notification 

There are four parts to the birth notification process which can be found in Appendix 1-4. 

 

 Part 1- White Copy- is sent to the Registrar of Births within 36 hours of the birth.  

 Part 2 -Yellow Copy- is sent to the Director of Public Health and Medicine within 36 hours of the birth. 

 Part 3 - Green Copy is sent to the Healthcare Pricing Office (HPO) on Day 8 after the birth or earlier if 

infant is discharged. The HPO receives anonymised data to ensure the mother, father or baby cannot be 

identified as maternity patients have the right to expect confidentiality and protection of their information 

that defines them as individuals. 

 Part 4 - Pink Copy is completed on day 8 after the birth and retained in the institutions records. 

 

Details of birth notification should contain the following:- 

 

 Infant details; 

 Father’s details;  

 Mother’s details; 

 Mother’s health;  

 Infant’s health; 

 Details of the hospital stay; 

 Details of the General Practitioner attended by the mother and where the infant will attend for 

immunisations.  

 

Other details include:- 
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 Type of birth;  

 Place of birth; 

 Case number at the hospital;  

 Sensitivities around the birth are documented, for example, if a baby was going for adoption, baby has 

been taken into care, the death of a child or if the mother has indicated she wishes to have the details of 

the birth concealed;  

 In the case of a perinatal death, further details around the type and cause of death are documented. 

 

Hospital Process 

The maternity patient can self- refer to the hospital or is referred by the G.P. a patient registration form is 

completed by the patient. A maternity patient registration form can be found in Appendix 5. On receipt of the 

completed registration form, this information is entered on to iPMS the hospital’s patient administration 

system (PAS) at the hospital by the central appointments clerk.  

 

The clerk then schedules an antenatal appointment for the woman on iPMS and this appointment creates a 

pregnancy record on the K2 the electronic maternity system. This system enables data collection through all 

stages of pregnancy from registration, to antenatal booking history, labour, birth and up to the postnatal 

discharge of mother and baby. K2 also facilitates audits, generation of statistics for clinical reports etc. 

Relevant staff are issued with role based access to enter and review records by the IT midwife. It is important 

to note that it is possible to carry out a retrospective audit trail for data entries. The hospital birth notification 

collection process is as follows:- 

 

 Following registration at the hospital, the clerk also allocates and identifies a paper national maternity 

healthcare record for the woman; 

 The midwife then carries out an interview with the woman and enters the data onto the K2 using the 

Antenatal Booking History questionnaire; 

 When the baby is born, the labour ward-registerable births questionnaire is completed by the delivery suite/ 

theatre clerk. The clerk uses the paper national maternity healthcare record and the paper baby record, 

transcribes the data from the written records and enters the data onto K2; 

 When the mother and baby are being discharged from the hospital, the midwife completes the Postnatal 

Discharge Mother & Baby questionnaire.  

 

Throughout the above processes, data items are transferred via unique codes to populate the fields required 

for birth notification. For live births, the clerks enter 49 data items required and the midwife enters 13 data 

items. In the case of a perinatal death, an additional eight data items are required. These are usually completed 

by the midwife.  
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The electronic birth notification system includes standard / edit rules. For example, there is a built in validation 

that ensures the date of the first antenatal visit cannot be more than 40 weeks before the expected date of 

delivery. Field programme validations set parameters that define data ranges, alphabetical or numerical field 

data requirements and set an alert when forms are submitted electronically when there are missing mandatory 

fields. Such validations cannot control for the correctness of the data entered. The data required for birth 

notification is extracted from the computer system at the hospital and sent to the relevant recipients daily. Data 

quality on birth notification is carried out daily by GRO and HPO. These agencies carry out logical checks 

against predefined rules for value ranges on the data entered into the database. When data entered in these 

systems does not match the data sources in the maternity or child health records, error reports are received and 

the records must be corrected. An information leaflet pertaining to data collection can be found in Appendix 

9. 

 

If there are any discrepancies in the data, the hospital is contacted and the necessary corrections are made as 

soon as possible. This is time consuming and the duplication of data also has cost implications for health 

service providers (Craswell et al, 2013). However it is vital that data is validated as it gives assurance of the 

accuracy and consistency of data. 

  

https://en.wikipedia.org/wiki/Data
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Literature Review 
 

A literature review involved widespread search of online databases available such as Science Direct, EmBase, 

Cochrane Library, CINAHL Complete and Maternity and Infant Care and other academic databases. Where 

possible Medical Subject Headings (MeSH) terms where used to provide more precise and relevant results. 

Combinations of MeSH search terms, keywords and phrases were used including “birth data”, “data quality”, 

“accuracy”, “birth notification” “birth certificate”. This provided a wealth of research articles and studies 

being identified for review. In total 128 articles in English were reviewed, 28 were discarded as they were not 

relevant to the research subject and 118 were reviewed and included in the review.  

 

Introduction 

This chapter begins with a general introduction in to birth notification data collection by maternity healthcare 

providers. It progresses to provide an overview of the factors which impact data collection and moves on to 

outline the benefits and uses of birth notification data. The chapter then examines the literature to determine 

contributing factors, for omitted or under and over reported data and the subsequent impact of these factors. 

A brief outline of the barriers to the use of ICT in Healthcare is examined. The chapter concludes with 

recommendations on how data collection could be improved and a short summary.  

 

There is an ever increasing birth rate worldwide, thus the importance of accurate and timely perinatal data 

collection cannot be underestimated. Birth notification data collection starts with the patient-provider 

interactions at maternity healthcare facility level. Data is collected from initial maternity registration at the 

hospital, antenatal attendance, labour and delivery, neonatal care and postnatal discharge from hospital. High 

quality data is vital for patient care. According to (Woolbright LA 1995) in order for public health researchers 

physicians should accurately provide data on medical conditions that effect the health of mother and baby. 

There are two indicators of the health of a nation obtained from vital statistic records - maternal and infant 

mortality. However, maternity health care workers tend to prioritize care to mothers and babies rather than to 

data collection and data management (Lafond et al 2003). In addition to this, staff generally are not aware 

what data is needed for (Hahn et al 2013) even though from the earliest days of medical record keeping, data 

has been abstracted from medical records (Gibbs D. 1996). 

An instruction manual for Irish hospital and domiciliary births was devised by the Healthcare Pricing Office 

(HPO) and is available to assist with the completion of the Birth Notification Form (BNF01) (National 

Perinatal Reporting System, Birth Notification Form, 2015. n.d.). This provides definitions, instructions, 

preferred sources in the medical record where information can be found, keywords and abbreviations that may 

be alternative terms for items (National Perinatal Reporting System) (NPRS 2015). Routine birth data sets 

provide a valuable resource surveillance of reproductive trends, provision of maternity services and 

epidemiological research on birth outcomes (Ghosh et al 2016). The attending midwife or doctor at the birth 

is responsible for determining whether a live or still birth has occurred and has primary responsibility to 

complete all or most of the medical and health information required.  
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Data extracted from the maternity record is used to monitor patterns in health outcomes for mother and baby 

in terms of midwifery, obstetric and new born care (Fagernas et al 2013). It is also used for research purposes, 

clinical audit, education of midwives and doctors, planning for future health service delivery needs and 

funding allocation for resources at local, regional and national levels. Research by (Kristensen et al 1996) 

found that lack of reliable data on gestational age was a major problem since gestational age is strongly 

correlated with outcome. (G. R. Ellison et al 1997) concurred that imprecise birth notification data affects the 

apparent prevalence of preterm births as it is an indicator in maternal and child health. (L. R. Ellison et al 

1997). While demographic data, parity and birth weight are usually well reported (Terpi J. 1993), prenatal data 

available in birth registers tends to be of an inferior quality (Greg et al. 1984). The mother’s health section 

requires data on the existence of maternal disease or condition affecting the fetus or infant. For the infant’s 

health, details of main disease or congenital malformation affecting the infant is required. 

 

According to the World Health Organisation (WHO) perinatal data collection in developing countries remains 

poor (A. M. Craswell et al 2013). Even in the most developed countries, there is a high degree of variability 

in the quality and accuracy of perinatal data collected (Craswell et al, 2013).  

 

Factors which Impact the Collection of Quality Data 

Research conducted by (Dattani et al ,2011) found national maternity data in England, was inaccurate, 

incomplete or unavailable with at least one data item such as gestational age, birth weight of baby, sex or date 

of birth missing. In Finland, since 1987, the Medical Birth Register contains details on all mothers and babies 

who have given birth there.  

 

A number of studies have assessed the factors affecting data quality in birth notification. Using an online form 

of birth notification has reduced errors and omissions according to the validation tests used by (Queensland 

Health Perinatal Data Collection Unit 2011). A study by (Robertson 1996) identified issues with data entry on 

paper birth notification which came about due to confusion about perinatal definitions, transcription errors and 

underreporting due to sensitivity of information. Maternity care is moving rapidly to a data driven enterprise.  

 

Owing to the heavy burden reported for data collection, information related duties are often allocated to junior 

non-medical staff members (Garrib et al 2008). (Hemminki et al 1992) asserts that inadequate quality in data 

collected can result from a lack of understanding of the purpose of data collection on behalf of the hospitals 

providing the data or lack of feedback from the registries.  

 

Barriers to collecting accurate data include or unavailable missing data possibly due to a mother receiving care 

from more than one maternity healthcare provider at different locations. Clerical officers may be entering data 

and there may be confusion as to what constitutes an antenatal visit. Some staff may be estimating the 

frequency of antenatal visits by speaking with the mother. Birth registration faces many challenges including 
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a decentralisation (Committee Opinion 2015). Data quality issues resulting from inaccurate or incomplete 

information is a major concern as it leads to invalid conclusions and erroneous data. 

 

Common discrepancies relate to the labour and delivery events, where the medical record shows one or more 

conditions present where the birth notification lists none (Buescher et al 1993). Clerical staff are often required 

to sift through the maternity record to transcribe data from the healthcare providers’ narrative record or 

checklist. Clerical staff may not have the appropriate skills to recognise and correct data problems and may 

not have the authority to take necessary actions (Garrib et al 2008). As a result of such a process, there can be 

data quality issues in undercounting and under reporting (Butler et al, 2017).  

(Diers 2007) identified that most of the data entered for birth notification was carried out by clerks rather than 

the midwives who were providing clinical and maternity care. Inadequate instructions to clerks who input 

information can result in under reporting of medical procedures and diagnoses (Kristensen et al 1996). 

Midwives and clerical staff need to be trained in the definition of data items required for birth notification 

(Woolbright LA 1995). A study by (Melnik et al 2015) found that staff use, on average, four data sources to 

collect data for birth notification. (Montgomery et al 1962) concurred that more than one source of information 

was used for data collection and various persons other than the attending doctor or midwife recorded 

information for birth notification. (Montgomery et al 1962). Combining data sources have been found to 

improve accuracy for detecting renal, cardiac and lung disease (M. T. Lydon-Rochelle et al 2005). According 

to (Montgomery et al 1962), the recoding and coding of birth data should be carried out at the “same time by 

the person best able to make the necessary judgements, the attending physician”. 

 

(Kristensen et al 1996) asserts that data required for birth notification should be documented by the midwife 

before the woman leaves the delivery suite. (Maresh et al 1983) asserts that any postnatal complications should 

be recorded at discharge from hospital due to the fact that there tends to be under-reporting of maternal 

morbidity, such as caesarean section wound infections if they occur after discharge from hospital. (Kristensen 

et al 1996) recommends that checks be carried out on data entry and that doubtful data should not be accepted 

by the system. Cross-checks should be implemented to validate data in the computer system to identify any 

inconsistencies for example, the placenta cannot be delivered before the baby’s date and time of birth. A study 

by (A. M. Craswell et al 2016) concurs and recommends that a perinatal data coordinator such as a midwife 

be in post to identify and resolve errors, omissions and inaccuracies prior to data validation and extraction to 

the relevant stakeholders. 

 

Staff turnover, multiple data collectors, and the long duration of data collection increases the likelihood of 

errors in data collection and notification (Kristensen et al 1996). Inaccuracy in data collection can be due to 

the presence of multiple procedures, multiple medical conditions or diagnoses in the healthcare record (Zozus 

et al 2015). In a study by (Lucyk et al 2017), the potential to adversely affect data quality was due to the 

variability in interpretation, the documentation of clinical care and events and the organisation and assembly 

of the paper record. Doctors and midwives document procedures in ways that are standard to obstetrics. They 
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may do this quickly and efficiently by providing brief but to the point descriptions. This serves the patient but 

causes problems with those transcribing data for recording purposes (Lucyk et al 2017). Use of abbreviations, 

acronyms or shortened terms along with illegible handwriting in the paper record can cause these to be 

mistranslated (Lucyk et al 2017). Incomplete charts with missing data entries also has implications for the 

accuracy and completeness of data quality (Lucyk et al 2017) as incomplete charts equals incomplete data. 

 

(Mark n.d.) asserts that on average office staff are interrupted or change tasks every three minutes and five 

seconds. Consequentially, after being interrupted, it takes an average of 25 minutes to return to the original 

task. External interruptions (56%), take the form of phone calls, colleagues / clients seeking your attention, 

while internal interruptions (44%) involve self-directed interruptions for example, checking mobile phones 

etc. The issue that interruptions cause is that the person does not immediately go back to the task they were 

doing before they were interrupted as on average two further tasks are carried out before the person returns to 

the original task. 

 

Benefits and Use of Birth Notification Data 

Birth notification can be used to determine the prevalence of medical conditions in the population and 

investigate the association of these factors with the likelihood of women giving birth prematurely or having a 

low birth weight baby and to examine differences in subpopulations of mothers (Woolbright LA 1995). It can 

also improve the detection of birth events by identifying the method of delivery and obstetric and labour 

complications (Lydon-Rochelle et al 2005). 

 

Accurate birth data benefits the person and the healthcare facility or service where the birth took place. 

According to (Shapiro et al 1952), place of birth was influential in whether the birth was registered, with 

hospital births having a 99.4% registration compared with home births of 84.5%. Failure to register a birth 

was likely to be higher in lower socioeconomic groups, where mothers with little or no education (Shapiro et 

al 1952). Benefits for the public’s health include tracking and understanding trends in at risk infants and allows 

comparisons of Caesarean Sections between hospitals nationally. The Healthcare Pricing Office receives an 

anonymised data set. The names, addresses and other identifying data items are removed in advance of sending 

data. Data protection law states who can use this information, how security is maintained and with whom the 

data is shared. According to the Notification of Births Act, morally, the responsibility of notifying a birth rests 

with the parents.  

 

Although birth notification has legal, public health service planning and research implications, the data 

obtained from birth relating to demographics, socioeconomic status, ethnicity risk status, maternal or fetal 

medical factors, obstetric procedures, gestational age, birth weight, congenital abnormalities and pregnancy 

outcomes, are considered vital records to inform quality improvements in perinatal activities across 

generations (Gould et al 1999). There is a need for planners and service users to have access to population 

based data regarding the availability, quality and access to maternity services (Hilder et al 1998). It is key to 
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ensuring timely, appropriate maternal and child health, including bonding and building confidence early after 

the birth whether it is a hospital or planned domiciliary birth (Wilshier et al 2014).   

 

In addition, there is also a need to routinely collect birth data for use in studies of reproductive health and 

surveillance of outcomes to mothers and babies (Elliott et al 2001). Data sharing is increasingly seen as an 

important and valued resource to facilitate research into the health sciences (Burton et al 2017). 

 

It has long been established that adequate appropriate antenatal care is important to maximise the possibility 

of a healthy pregnancy and a positive outcome for mother and baby. The main source of antenatal data is the 

birth notification. Using this data, public health and policy planners and health officials can monitor the 

availability and use of care to ensure resources and services are directed to areas with inadequate care. Timing 

of the first antenatal visit is an indicator of access to antenatal care. Variables such as the timing and frequency 

of antenatal care visits are crucial indices in the valid assessment of adequate antenatal care. This can be 

influenced by maternal social conditions and the organisation of care. (European perinatal report) 

(http://www.europeristat.com/reports/european-perinatal-health-report-2010.html). A study by (Martin et al 

2013), found this caused discrepancies in the number of antenatal visits in the medical record and those 

recorded on the birth notification data. (Northam et al 2006) concurred and suggested that in addition to this, 

birth notification data are invalid sources of information on pregnancy complications and maternal risk. A 

report by (Ahuja et al n.d.) found that barriers to collecting accurate antenatal care data appears to be missing 

or unavailable data. As a result, in these cases the hospital birth clerk has been estimating the information or 

attempts to obtain the information from the mother.  

Maternal medical conditions and pregnancy complications continue to be under reported on birth notification 

data (Lydon-Rochelle et al 2005). According to (Smith 2014) there is a wide variation in data quality, 

indicating under reporting of medical conditions when compared with the maternity healthcare records. This 

may be attributed to the use of open ended questions when collecting data related to pregnancy complications 

and congenital malformations of the baby (Frost 1984).  

 

Why is data Omitted / Under or Over Reported? 

Under reporting of maternal and infant complications are grossly under reported (Montgomery et al 1962). 

This results in important limitations regarding the usefulness of vital records for epidemiologic and outcome 

research. (Gould et al 1999). Under reporting is not infrequent and often occurs in the case of mothers at 

highest socio economic disadvantage with associated poor pregnancy outcomes. (Gould et al 1999) Birth 

notification data varies worldwide (Committee Opinion 2015).  

 

There is a disconnect between the purpose of the healthcare worker documentation providing clinical care 

versus its secondary uses. (Tang et al 2017). Collaborating with all those who contribute to perinatal data 

collection will potentially increase their knowledge and motivation of the importance of entering accurate, 

consistent data to reduce misinformation and its associated risks to mother and baby.  

http://www.europeristat.com/reports/european-perinatal-health-report-2010.html
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Agreement is used to mean that information regarding a data item is found on both the hospital record and the 

birth notification and it is the same. If one or other record does not supply any information for a certain item, 

this is not interpreted as a disagreement but is considered to be incomplete reporting.  

 

Omissions in birth notification regarding congenital anomalies or birth injuries can be as a result in a delay in 

diagnosing the condition (Montgomery et al 1962). There may be a reluctance on doctors to stigmatize a child 

with a diagnosis of a congenital anomaly (Montgomery et al 1962).There is also broad consensus on stigma 

and discrimination as potential barriers to access and uptake of health information and services so there may 

be a reluctance on staff to notify such conditions (Nayer et al 2014). In the case of birth injuries, there may be 

a fear of litigation if the information is reported and so the details may be omitted (Montgomery et al 1962). 

Under reporting of data items result in important limitations regarding the usefulness of vital records for 

epidemiologic and outcome research. (Gould et al 1999). 

 

A study by (Gissler et al 2002) found a 98.5% correlation between birth data recorded originally and at a 

subsequent births in the Finland medical birth register. (Hangsleben et al 1985) identified that designating a 

person responsible for checking and verifying midwifery data entries increased data accuracy but increased 

costs at the same time and was therefore unlikely to be adopted. (Lain et al 2011) reviewed forty-three studies 

looking at completeness and accuracy of data and found that birth data was less accurate than hospital 

discharge databases. 

 

Over-reporting conditions in birth notification is also a concern  (M. T. Lydon-Rochelle et al 2005). As staff 

can mistake certain conditions for more dangerous conditions and predispose them to making coding errors. 

An example is where staff mistake eclampsia for other hypertensive conditions. 

 

Impact of Omissions / Under or Over Reporting of Events 

(Ahman et al 2007) asserts that incomplete data has an impact in reliably demonstrating mortality and 

morbidity and therefore can impact on the provision of resources and services where they are needed most. 

Birth notification data contains unique essential data on the delivery of care and allows for cohorts of patients 

to be examined more closely but is not be adequate for quality improvement and clinical research (Kristensen 

et al 1996). 

 

Flawed data sent to government agencies may be used in the evaluation and planning for future maternity 

services and could therefore have an adverse effect on the mothers and babies utilising these services. 

 

Barriers to ICT in Healthcare 

Research indicates that healthcare workers are more likely to embrace ICT, when it is used to carry out 

administration rather than clinical work. According to (Poon et al 2006) the adoption of information 
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technology in healthcare is limited and is likely to remain so, unless significant financial resources are made 

available. The adoption of systems that deliver safety and quality benefits are less likely to be adopted unlike 

systems that generate financial benefits (Poon et al 2006). 

 

(Venkatesh et al 2003) asserts that the adoption of IT may be improved by providing education, training and 

information to promote the benefits of the system as well as providing the appropriate IT infrastructure. 

Several authors such as (Chau et al 2001) and (Mundy et al 1993) argue that the adoption of technology is 

directly related to the attitude of the healthcare worker to IT, how useful the system is and the impact that IT 

has on job satisfaction, for example speeds up work or reduces repetitive tasks.  

 

Recommendations 

Using a technology approach towards improving data quality is not enough (Lafond et al 2003). The capability 

of maternity computer systems are influenced by the skills and behaviour of staff using the systems (Lafond 

et al 2003). There is a gap in the provision of professional data managers at health facility level (Hahn et al 

2013). In addition, automated validity checks at data entry may also improve data quality. Providing feedback 

on data quality and the completion of a self-assessment of data quality may increase the level of data usage 

and quality awareness (Hahn et al 2013). There is a need to implement interventions to improve the legibility, 

reliability and completeness of healthcare workers documentation in order to achieve quality health care data. 

(Lucyk et al 2017). 

 

In studies by (Cowan et al 2007) and (van Walraven et al 1999) electronic accuracy in the notes and discharge 

summaries were found to be more complete. However, in contrast (G. R. Ellison et al 1997) found there was 

no evidence that the computerised data was better than that recorded in the hand written paper hospital files. 

Incomplete paper records and the organization of the paper records were found to be major barriers to data 

quality (Lucyk et al 2017). Results show that if more staffing hours were dedicated to birth notification, there 

would be more accurate and complete reporting (Melnik et al 2015). 

 

Some researchers indicated that a healthcare qualification would be essential for data entry due to their fluency 

of medical language, ability to locate information in the health care records and the knowledge of workflow 

and its documentation in a healthcare setting (Eder et al 2005). Essential data required for birth notification 

should be made mandatory on the system so it would be impossible to omit answers to crucial questions 

(Kristensen et al 1996).   

 

The provision of feedback in the form of training can address the cause of errors or inaccurate data. It can also 

raise awareness of the importance and relevance of the data (Garrib et al 2008). However, one must be mindful 

also that feedback can also have a negative effect on the healthcare worker’s motivation to take part in the 

reporting process (Lafond et al 2003). 
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Summary 

Research into this subject has found that perinatal data was perceived to be more complete when completed 

electronically, however it raised the question if the data entered was more accurate (A. M. Craswell et al 2016). 

According to (Kristensen et al 1996) an electronic record should substitute a paper-based data collection. In 

written records, there may be data items missing or there may be no record for the mother or baby at all and 

this can raise concerns when transcribing data from the written record to enter into the computer for birth data 

collection (A. M. Craswell et al 2016). This can result in errors or omissions being sent to the government 

agencies. After failing validation tests, some data can be returned to the hospital, via email error reports for 

clarification or correction. This increases the workload for those correcting or clarifying the data as well as 

the potential for underreporting of vital statistics for local, regional and national level. More studies are needed 

to compare data obtained from birth notification with alternative data sources such as the national maternity 

healthcare record to determine the reliability and validity of the data. 

 

It is evident from reviewing the literature that no studies have been completed from an Irish perspective to 

understand why errors, inaccuracies and omissions occur in electronic birth notification data and to understand 

the user’s perception of patient data entry in to electronic hospital system. This research hopes to address and 

fill this gap. 
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Methodology and Fieldwork 
 

Introduction 

In this chapter, the writer outlines the details of the research philosophies and the various approaches which 

were considered for this research. It outlines the chosen method and provides reasoning, as to why the 

particular approach was used. The chapter also discusses data collection methods and outlines the limitations 

of the chosen method. It concludes with an overview of ethical considerations. 

 

Research Approach 

(Remenyi et al. 2004) suggests that the primary aim of empirical research is to have a better understanding of 

the research subject. As the research question aims to understand why errors, inaccuracies and omissions occur 

in electronic birth notification data and also seeks to gain insight in to the user’s perception of patient data 

entry in to electronic hospital systems an empirical research strategy was selected. Having selected an 

empirical approach, positivist and realist philosophies were considered in order to determine which was the 

most appropriate in addressing the research question.  

 

Research Philosophies 

Positivism 

Positivism supports the belief that natural science methods should be followed in order to find the truth. It also 

assumes that the answer is quantifiable and can be proven using hypothetic deduction. In general terms, 

positivists collect large volumes of empirical data, which is analysed and used to generate a hypothesis or 

prove a theory. (Bennett 1984) defines hypothetic deduction as “something that starts with general hypotheses, 

deduces consequences from them, and checks those against the data”. 

 

Positivists maintain that the validity of the research is based on the fact, that the collected data is a true 

representation of reality. According to (Saunders et al. 2003) the guiding principles of the positivist approach 

is that researcher must assume “the role of an objective analyst, coolly making detached interpretations about 

those data that have been collected in an apparently value-free manner”. Experiments, questionnaires and 

field studies tend to be the preferred research methods used by positivists.   

The Process of Deduction 

Deductive reasoning is often used to hypothesise theories which can be tested. (Bryman et al. 2007) outlined the 

deduction process which is shown below in figure 3.1. A deductive approach was selected as it provides an appropriate 

framework for collecting and analysing data in order to meet the requirements of this research.   
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Theory 

Hypothesis 

Data Collection 

Hypothesis Confirmed or Rejected 

Findings 

Revision Theory 

Figure 3.1 - The Process of Deduction 

 

Realism 

(Saunders et al. 2003) asserts that realism is based upon the belief that social forces exist which can impact an 

individual’s behaviour and how they perceive things. Consequentially, realism recognises the importance of 

the researcher having an understanding, of the individual’s subjective reality when seeking to understand 

influences or processes that can influence the individuals' views or behaviour. 

 

Selection of the Research Philosophy 

Many authors including (Bryman et al. 2007) and (Saunders et al. 2003), suggest that researchers select the 

research method that best fits the purpose of the research or which answers the research question. It is 

important to note that each method has its own advantages and limitations. Thus a positivist approach has been 

selected as this research sets out to: - 

 

 Collect and analyse data from primary sources; 

 Test a hypothesis. 

 

Research Methodology 

The value of the various research methods continues to be debated. It is important that the selected method 

takes into account the following factors: the research question; sample population; the size and willingness of 

subjects to participate in the research; timescales and the experience of the researcher. Thus a number of 

research methods were considered for use in this dissertation. 

 

Quantitative 

Quantitative research tends to use scientific, experimental methods to test a theory / hypothesis. Quantitative 

research is generally concerned with empirical research using a deductive approach using as questionnaire as 

a data collection tool. Data analysis is shown by means of graphs, tables and charts. (Bryman et al. 2007) assert 

that quantitative research is preoccupied with measurement, causality, validity, generalisation and replication. 
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Quantitative research generally results in reliable, valid and reproducible outcomes that are statistically 

significant. The most common method of collecting and analysing quantitative data is through a questionnaire.   

 

Qualitative 

(Strauss et al. 1990) suggest that qualitative research can be defined as “any kind of research that produces 

findings not arrived at by means of statistical procedures or other means of quantification”. Qualitative 

research methods assist the researcher in gaining an insight or understanding of the research subject not readily 

available with quantitative methods. Qualitative research requires that the research is carried out using an 

exploratory, dependable and interpretive approach. (Strauss et al. 1990) suggest that qualitative methods can 

be beneficial in gaining a fresh perspective. 

 

Qualitative methods can be subjective and do not always provide desirable outcomes, generally due to the fact 

that it is possible to receive different responses to the same question from respondents. This can be problematic 

if the answer does not meet the needs of the researcher. In addition, qualitative data collection can be time 

consuming and may not be representative of the population. 

 

Justification of the Method Selected 

The purpose of this research is to understand why errors, inaccuracies and omissions occur in electronic birth 

notification data and understand user perception of patient data entry in to electronic hospital system. It was 

therefore decided that a quantitative data collection and analysis approach should be used. The research took 

the form of:- 

 

 A comprehensive literature review in order to gain insight into the research area; 

 A survey of delivery suite / theatre clerk’s central appointment clerks, clinical midwife / nurse managers, 

staff midwives, staff nurses, student midwives, agency midwives and clinical skills facilitators at the 

maternity hospital chosen to determine their attitude to using IT to computerise data entries. 

 

Although the preferred method would have been to also include focus groups or semi-structured interviews, it 

was decided not to use qualitative methods based on past difficulty in seeking meetings with staff, time 

constraints and also to allow for anonymity and confidentiality.  

 

Limitations and Difficulties 

Quantitative surveys have a number of data quality issues such as reliability, how data is analysed and bias in 

terms of how questions are phrased. To mitigate this risk, the questionnaire was piloted by 10 members of 

staff to ensure that questions were clear and not phrased in a biased manner. Some modifications were made 

as a result of feedback, namely the number of questions was reduced from 25 to 21. As questionnaires provide 
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less flexibility to respondents in expressing their views, both open and closed questions were included to 

capture the views of individual participants. The benefit of a survey is that:- 

 

 It provides anonymity and confidentially to participants; 

 it is self-administered, so respondents can complete the questionnaire at a time that is convenient to 

themselves and the data collected is quantifiable and standardised. 

 

Some minor difficulties occurred using the survey. As the responses were completed on paper, it was 

sometimes difficult to decipher handwriting. Also to carry out analysis all responses had to be manually 

entered into Excel for analysis which was time consuming. 

 

Questionnaire Design 

A questionnaire (also referred to as a survey) is a method of collecting data from participants through the 

administration of questions in written format (Parahoo 2014). The aim of this questionnaire was to collect as 

much information as possible from staff that enter data items into K2 which are required for birth notification 

at the hospital. The staff included delivery suite / theatre clerks, central appointments clerks, clinical midwife 

managers, staff midwives, staff nurses, student midwives, agency midwives and clinical skills facilitators. 

 

Questionnaires can be a reliable, efficient and quick way to collect data from multiple respondents within a 

one month’s duration of data collection. The data was used to explore and yield statistical results to create 

information. A disadvantage of the questionnaires is that the format of data collection is fixed and strict.  

 

The questionnaire consisted of twenty-one questions containing a variety of open and closed questions. The 

use of closed questions was used to facilitate standardised results. The use of open ended questions allowed 

for more comprehensive answers (Parahoo 2014). The purpose of which was to ascertain the individual 

narratives on concepts relating to training and gain insight in to the staff members understanding of their role 

in data entry. At the beginning of the questionnaire, staff were asked to identify their current occupation in the 

hospital, this purpose of this was to ascertain if responses differed between staff groups participating in this 

survey, for example clerical staff versus midwives etc. 

 

The full scripts of the participant cover letter and questionnaire are available in the Appendix 8 and 10. The 

results obtained from the questionnaires were presented in chart and table format and the major findings of 

this study will be discussed in detail in Chapter 3.  

 

Ethical Considerations 

Ethical issues concerning data collection methods were considered due to the nature of the research. It was 

felt that respondents may believe that they were criticising their own or their colleagues’ work practices. Thus 
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it was possible that the research could be perceived negatively by staff. In order to protect the identities of the 

individuals involved in this research, it was decided that only aggregate responses / results would be provided. 

The ethical principles of voluntary participation and informed consent were also applied.   

 

Ethical approval was sought from the Research Ethics Committee at the researcher’s maternity hospital in 

June 2018. Verbal approval was received from the Chairperson of the Research Ethics Committee on the 26th 

July 2018, prior to the research being undertaken. Written approval was received on 20th August 2018. The 

following documents were submitted to the maternity hospital’s Research Ethics Committee:- 

 

 A copy of the questionnaire; 

 A participant information leaflet; 

 Completed ethics application form; 

 

Copies of each can be found in Appendix 8,10 and 12. 

 

Each paper survey was accompanied by a participant information leaflet (Appendix 10). Invitees were 

informed of the researcher’s background and the purpose of the research and that no staff member would be 

identified in the research document. Participants were informed that responses would be confidential, that 

participation was voluntary. 

 

Care was taken during the research and analysis stages to ensure that this was done in a fair, objective and 

unbiased manner. (Saunders et al. 2003) advises that care must be taken in the analysis and reporting stage, to 

ensure that data is not misrepresented or is selective in its presentation.    
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Data Analysis 
 

The research hospital is a large Maternity Hospital in Dublin and is one of the largest providers of maternity 

and infant health care in the Republic of Ireland. The hospital provides care for up to 10,000 pregnant women 

every year at a local, regional and national level. In 2017, 8,600 babies were born at the hospital. All women 

attending the maternity hospital have data recorded in the hospital’s K2 clinical management system. Each 

woman has a record of clinical information relating to her pregnancy from the first antenatal visit to the 

postnatal discharge. The data set includes:- 

 

 Maternal medical and surgical history; 

 Past obstetric history; 

 Social and psychological history; 

 Family history; 

 Current pregnancy; 

 Baby’s father medical history. 

 

Electronic patient data is available at the hospital dating back to 1985. The Health Service Executive (HSE) 

which has responsibility for the provision of healthcare and personal social services in Ireland, has begun 

investing in the computerisation of maternity care. The implementation of the national Maternity New-born 

Clinical Management System (MN-CMS) has resulted in the provision of electronic patient records. Since the 

first implementation in Cork, Ireland, in December 2016, hand written maternity records will be phased out 

and replaced with computerised records nationally, as the system is implemented at each of the 19 maternity 

sites.  

 

There are many potential benefits of an electronic health record (EHR) to public health. Structured EHRs 

could greatly increase chart review efficiency, providing more robust information for clinical and public health 

research and earlier identification of emerging trends. Another benefit of an EHR is the ability to provide a 

platform for performance measurement, to facilitate quality improvement by drawing attention and resources 

to practices and clinical outcomes where there is an established gap in care. Electronic systems must be 

supported by good policies and procedural practices to help prevent opportunities for individuals to make 

mistakes or to manipulate data. Automation saves time, improves outcomes, and increases throughput, whilst 

removing errors. Electronic systems can also provide clear visual or audio warnings to users where a step has 

been missed or something is out of the normal range. Systems should have full audit capabilities. 

 

High quality data is vital for patient care and evidence based decision making at local, regional and national 

level, thus the collection of patient data at various healthcare provider encounters is required. In the data 

collection journey, clerical staff are required to sift through the maternity record to transcribe data from the 

healthcare provider’s narrative record or checklist. 
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Purpose of Research 

The purpose of this research is to determine why errors, inaccuracies and omissions occur in the electronic 

birth notification data and to gain an understanding of what is the user’s perception of entering data in to the 

electronic hospital system. Quantitative data collection and analysis approach should be used. The research 

took the form of:- 

 

1. A comprehensive literature review in order to gain insight into the research area; 

2. A survey of delivery suite/theatre clerk’s central appointment clerks, clinical midwife/nurse managers, 

staff midwives, staff nurses, student midwives, agency midwives and clinical skills facilitators at the 

maternity hospital chosen to determine their attitude to using IT to computerise data entries. 

 

Although the preferred method would have been to include semi-structured interviews it was decided not to 

use qualitative methods. This decision was based on previous experience in seeking meetings with the above 

staff groups time constraints and the need for anonymity and confidentiality.   

 

Research Methods Used 

Literature Review 

As mentioned earlier, a comprehensive search of the literature was conducted between January 2018 and May 

2018, using on-line databases such as Medline, Science Direct, CINAHL Complete, Cochrane Library, 

EMBASE and Maternity and Infant Care. As far as was practical searches were conducted using recognised 

medical subject headings (MeSH). The advantage of using MeSH terms is that search results tend to be more 

precise and relevant. A number of relevant books and journal articles were also reviewed. 

Questionnaire 

As mentioned above a survey was selected as the primary research method and was conducted between 1st 

August 2018 and 29th August 2018. Analysis was completed in mid-September 2018. The staff grades listed 

above, were invited to participate. The total number invited to participate was 100. A total of 100 

questionnaires (Appendix 8) were distributed in paper format to the following clinical areas at the hospital:- 

 

 Central appointments office; 

 Outpatients reception; 

 Antenatal outpatient’s department; 

 Community midwives’ office; 

 Admissions office; 

 Delivery suite; 

 Theatre; 

 Postnatal wards;  
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 Gynaecology ward; 

 Private clinic. 

 

Open questions were used where possible to ascertain the views of participants that were not captured within 

the structured survey questions. The survey questions were created to address the research question, 

knowledge of the existing data entry process in the chosen maternity hospital and from information obtained 

in the literature review. The benefit of using a survey is that: - 

 

 It provides anonymity and confidentially to respondents; 

 It is self-administered, thus staff can complete the questionnaire at a time that is convenient to themselves; 

thus reducing the elapsed time for data collection; 

 As each participant is asked the same set of questions, it is likely that the data is standardised and 

quantifiable and may allow inferences to be made about the general population. 

 

Questionnaire Design 

The development of the questionnaire was guided by the relevant studies published in the literature, (Melnik 

et al 2015) (Chan et al. 2004) (Vermeulen et al. 2018) (Sharma et al. 2018). Survey items related to maternity 

healthcare workers use and adoption of the computer systems in the hospital.  

 

In order to obtain the maximum number of responses it was decided to keep the questionnaire as short as 

possible while still capturing the data requirements. Where possible the questionnaire used a Likert style rating 

scale to ask questions. Likert rating scales allow respondents to specify their level of agreement to a statement 

or question (Saunders et al. 2003). The purpose of this was to facilitate the coding and categorisation of 

answers.  

 

Initially a total of 25 questions were asked, 15 open questions and 10 closed questions and there was an option 

for participants to add additional comments. The researcher met with the Director of Midwifery and Nursing 

at the chosen maternity hospital. The questionnaire was reviewed with some staff followed by discussion and 

subsequent pilot of the questionnaire by 10 staff. As a result, modifications were made to the questionnaire to 

improve the consistency and reliability of respondent answers. The questionnaire now comprised mainly 

closed questions and the number of questions were reduced to 21, 13 open questions and nine closed questions 

and there was an option for participants to add additional comments. It was agreed to invite representation of 

staff groups who enter details on the K2 clinical system and the iPMS to participate in the study. 
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Questionnaire Distribution and Collection 

Following ethical approval, it was distributed in paper format, to the relevant clinical areas of a large Dublin 

maternity hospital. These areas included the central appointments area, the out-patient department including 

the private clinic, the labour ward/theatre, the community midwives office, the gynaecology department and 

the postnatal wards at the hospital. The questionnaire was self-administered and all questionnaires included a 

self-addressed envelope. Participants were advised to place completed questionnaires a sealed collection boxes 

at each location.  

 

Questionnaires were issued with a study number to ensure anonymity so no staff member could be identified. 

The use of a paper questionnaire allowed participants to omit questions they did not feel comfortable in 

answering. The researcher visited the above areas regularly during the data collection period to encourage 

participation. The questionnaire pack included a ‘Participant Information Leaflet’ (Appendix:10) which 

explained the purpose and nature of the study and requested voluntary participation and ensuring 

confidentiality. Participants in the study were free to choose to participate and consent was implied if they 

returned a completed questionnaire.  

 

The time allocated for data collection was three weeks which was later extended by one week to allow for 

staff to return from annual leave as the survey was being completed over the holiday period. The questionnaire 

title was a “Errors, Inaccuracies and Omissions in Electronic Birth Notification Data and User Perception of 

Patient Data Entry in to Electronic Hospital System”. 

 

To maintain confidentiality, the data collected was stored in a password protected computer and each 

respondent’s completed questionnaire was issued with an identifying number accessible only to the researcher. 

The hard copy questionnaires were stored in a locked filing cabinet in a locked office at the hospital. 

 

Data Analysis 

Data collected was entered onto Excel manually. Narrative comments for the open ended questions were coded 

and categorised. 

 

Difficulties 

A number of difficulties were found in using the questionnaire. This was mainly due to the fact that some 

responses were illegible, participants did not return completed questionnaires by the initial deadline due to the 

fact that the survey took place over the summer holidays. Consequentially, the initial deadline was extended 

by a week. In addition, all responses were entered into excel for analysis which was time consuming. 
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Outcome and Results 

There were 70 responses returned out of 100. This provided a 70% response rate which indicated that that 

hospital staff wanted to voice their opinion. The professions of the respondents were as follows:- 

 

 Staff midwives (n=48; 68.5%); 

 Clinical midwife/nurse managers (n=10; 14.2%); 

 Delivery suite/theatre clerk (n=5; 7.1%); 

 Central appointments clerk (n= 2; 2.8%); 

 Staff nurse (n=2; 2.8%); 

 Agency midwives (n=2; 2.8%); 

 Clinical skills facilitator (n=1; 1.4%).  

 

It is important to note that 15.7% of respondents indicated that they had no training at all in the use of K2 

which is concerning.  

 

Question 1 -What is your occupation here at the hospital? 

 

This question received a 100% response rate. As indicated in Figure 4.1 below, 48 responses were from staff 

midwives, ten from clinical midwife/nurse managers and two each from staff nurses and agency midwives. In 

total seven clerks responded, five being from the delivery suite / theatre area and two from central 

appointments. The majority of respondents are employed by the hospital on contracts with just 2.86% working 

on a casual basis via an agency. In busier times when there is a requirement for additional staff, more agency 

staff are utilised. There is a risk that agency staff may not be familiar with the hospital computer systems, but 

are still required to enter their own data. This may contribute to inaccurate or incomplete data (Craswell et al, 

2016). 
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Figure 4.1 - Occupation of Respondents 

 

Question 2 -Do you know how the patient information you enter into the hospital computer is used?  

 

This question also received 100% response rate. 50 respondents (70%) indicated they knew how the 

information was used and 30% indicated they did not know what the information was used for (Figure 4.2.1). 

This highlights the need for education and training on the role of the data items collected and entered on the 

computer system. According to (Davis 1989), education and training provided to staff on the benefits of using 

a computer system encourage use by staff.  
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How is the information used? 

 

Of the 50 respondents who indicated that they know what patient information is used for, the following 

answers were received. Participants were asked to tick all relevant answers  

 

 

Figure 4.2.2 – Details of How Patient Data is Used   

Question 3 - Do you know who receives computerised details of a birth? 

 

For this question, there was also 100% response rate. As indicated in Figure 4.3.1, 72.8% indicated they knew 

who receives computerised details of a birth. Of these 28 or 40% of respondents knew the Registrar of Births 

receives the information. 34 respondents indicated that the GP and the PHN receives the details. It is surprising 

that no respondent was able to correctly identify all recipients i.e. HPO was not identified. 

 

The findings for this question indicated there is a lack of knowledge and a need for education and training and 

information sessions to staff on the purpose of data collection for birth notification.   
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Figure 4.3.1 – Do You Know Who Receives Computerised Details of a Birth 

 

Of the 52 respondents who indicated they know who receives computerised details of a birth, the following 

answers were given: 

 

 

Figure 4.3.2 – Who Receives Computerised Details of a Birth 
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the records matched (Figure 4.4). This highlights the need for information and training sessions. (Craswell et 

al, 2016) found that when staff were aware that data was inaccurate or incomplete, they left the record 

unchanged due to lack of time.  

 

 

Figure 4.4 – Does Computerised Records Match the Paper Record 

 

Question 5 -What is your understanding of what happens to patient information after you enter it onto the 

IPMS or K2 maternity system?  

 

There were 67 responses to this question with some respondents giving more than one answer and 6 

respondents are unsure as to what happens to the information (Figure 4.5). The findings for this question 

indicate there is a lack of knowledge and a need for education, training and information sessions regarding the 

purpose of data collection at the chosen maternity hospital. 
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Question 6 -How often do you use the K2 maternity system? 

 

There was 100% response to this question. 69% of respondents use K2 at least every day. 19% use K2 weekly 

and the remaining 13% use K2 monthly (Figure 4.6). 

 

 

Figure 4.6 – Frequency of K2 Maternity System Use 
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Access to and the use of technology and the perception of organisational support can directly impact on the 
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Perceived usefulness and perceived ease of use are of major importance to computer system acceptance (Pare 

et al. 2006). Insufficient knowledge of IT can be a barrier to using it (Anderson, 2006). Some users may not 

know how to use various functions such as the scroll down / drop down functionality to select an appropriate 

response from a list of pre-defined options, with the result that data may go unrecorded (Craswell et al, 2016). 

This has a direct effect on the quality of care given and to the collection of statistics relating to mothers and 

babies. There may be many understandings of field definitions across settings or units, for example, the 

number of visits required to define midwifery led care may vary (Craswell et al, 2016).    

 

 

Figure 4.7 – Why to Errors Occur 
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Question 8 -Did you receive training on K2? 

 

There was 100% response to this question. Over 84% (59) of staff had received training K2 clinical maternity 

system. Just over 15% (11) of respondents did not receive training on K2 (Figure 4.8). 

 

 

Figure 4.8 – Did You Receive Training on K2 Clinical Maternity System 
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Figure 4.9– Who Delivered Training 

 

Question 10 -Do you feel IT training received prepares you to input accurate information?   

 

Research suggests that users are concerned about the ability to use computer systems and that training can 

increase the user’s knowledge and understanding about the use, relevance and capabilities of computers 

(Schwartz 1970). Using a Likert scale (strongly agree to strongly disagree). Figure 4.10 illustrates the 

frequency that participants agreed or disagreed with the statement. The question received 70 (100%) response.  

 

The majority 61.4% of respondents agreed/strongly agrees that the provision of IT training would prepare 

them to input accurate information 
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Question 11 -Are there areas in your job where you feel that your IT training did not prepare you for? 

 

This question received 65 responses. The majority (61.5%) of respondents indicated that there were no areas 

that IT training did not prepare them for. However, 38.4% or 25 respondents stated there were areas in their 

job that their IT training did not prepare them for (Figure 4.11). 

 

 

Figure 4.11 – Are There Areas in Your Job That IT Training Did Not Prepare You For 

Question 12 -Are there any practical barriers to computerising records? 

 

This question received 100% response rate with respondents being invited to tick all relevant answers. It is 

clear from the figure below that there is more than one contributory barrier to computerising records. 35 (50%) 

of respondents indicated they were too busy. 38.5% of responses revealed that computers were not available 

when they were needed (Figure 4.12).  

 

Lack of availability to the necessary hardware or technical infrastructure in appropriate locations can influence 

user’s perception of computer access (Venkatesh et al 2003). Lack of capital investments is one of the biggest 

barriers to clinical computerisation (Lai et al. 2004). Functionality of a computer system can contribute to the 

user’s perception as to whether it is easy or difficult to use, though often users are willing to cope with some 

difficulty of use in a system that provides critically needed functionality (Davis, 1989). Difficulty in using a 

system can be overcome with training (Davis 1989). According to (A. M. Craswell et al 2016), staff enter less 

data onto the perinatal data record when they are busy or pressed for time. 
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Figure 4.12 – Practical Barriers to Computerising Records 

 

Under “other” comments from respondents included the following barriers are below:- 
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 Paper records poorly organised- takes too long to find the information. 

 

Question 13 -What would be your preferred format for IT training to better prepare you for your job? 

 

There were 69 responses to this question. Only 1 respondent indicated they would prefer on the job training. 

A majority (44.9%) of respondents indicated their preference would be mandatory in service training, followed 

by the preference of skills workshop (37.6%), study days (34.7%) and one to one from 31.8% of respondents 

as illustrated in Figure 4.13. According to (Lambrecht et al. 2004) 71% of people learn their computer skills 

through informal on-the-job training, observation or just “picking things up". In addition, the value of 

supervision and peer support can increase the effectiveness of training programmes (Lambrecht et al. 2004). 
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Figure 4.13 – Preferred IT Training Format 

 

Question 14 -Do any of the following affect how you add to the computerised maternity records? 

 

There were 65 respondents to this question with participants invited to tick all relevant answers. The most 

common answers were interruptions and illegible and unreadable handwriting in paper charts (69.2%) 

followed by limited time from 64.62% respondents. Other factors affecting how respondents computerise 

maternity records include information found in multiple places in the maternity chart (53.8%) or incomplete 

information in the maternity chart (50.7%) (Figure 4.14). There is a pivotal need to implement interventions 

that improve healthcare workers’ documentation, for its illegibility, unreliability, and incompleteness at times 

present barriers to the accurate recording of conditions and procedures essential to achieving high quality 

health data.  

 

The introduction of EHR is an area with great potential for improving the accuracy of documentation (Lucyk 

et al 2017). Clinical information systems as well as electronic health records have offered new opportunities 

for efficient and high-quality patient care (Chaudhry et al. 2006) which could also prevent human error which 

resulted in many patients rescreening due to lost records (Times n.d.). 

 

Lack of a complete maternity chart is a major problem (Ross, 2009). Electronic records can eliminate poor 

handwriting and use of unrecognised abbreviations in the healthcare environment. Midwifery as a specialist 

profession is an environment that is frequently interrupted (Cooper et al, 2004) and factors such as workload, 

access to computers and IT competency may influence accurate and efficient data entry onto records. 
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Figure 4.14 – Factors Affecting How You Add Data to Computerised Maternity Records 

 

Question 15 -Have you ever come across errors or omissions in the computerised maternity records? 

 

There was 100% response to this question. 65 (92.8%) respondents indicated they have come across errors or 

omissions in computerised maternity charts. Just 5 or (7.1%) respondents stated they never came across an 

error or omission (Figure 4. 15.1). 

 

 

Figure 4.15.1 – Have You Ever Come Across Errors or Omission in Computerised Records 
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 Frequently is almost every day; 

 Sometimes is once a week; 

 Rarely is once a month. 

 

 

Figure 4.15.2 – Frequency of Errors 

 

If Yes, how did you deal with the error or omission? 

 

There were 65 responses to this questions. 98.4% or 64 respondents either asked the clerical staff to amend 

the record (61.5%). or amended the record themselves (53.8%). Other responses to this included asking the 

midwife or nurse for clarification (29.2%) or contacting the IT midwife (9.23%) (Figure 4.15.3).  

 

 

Figure 4.15.3 – How Did You Deal with the Error or Omission 
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Question 16 -What are your working hours? 

 

There was 100% response to this question. Most respondents work full time (75.7%) and (24.2%) working 

part time (Figure 4.16). The purpose of this question was to ascertain if there was greater competence among 

full time staff in comparison to part-time staff. Findings revealed that no significant difference.  

 

 

Figure 4.16 – Working Hours at the Hospital 
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There were 68 respondents to this question. Most respondents rotate between working days and nights 

(54.4%), 44% work on days only and one respondent works on nights only (Figure 4.17). Similar to Question 

16, the purpose of this question was to ascertain if there was greater competence among night staff in 

comparison to day staff. Findings revealed that no significant difference. Collecting demographic information 

allows the researcher to have a better understanding of the background characteristics of the participants This 

question was asked as more babies are born during the day than at night so it follows that there is more activity 

during the day than at night (Mathews et al. 2015). According to (Folkard et al. 2006) certain work patterns 

are associated with higher risks for errors . 
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Figure 4.17 – Shifts Mainly Worked 

 

Question 18 -For clerical staff only: I am working as a clerk at this hospital for 

 

The majority of respondents working as clerical staff are working at the hospital for more than 10 years 

(66.6%). The average amount of years of respondents working as a clerk in the hospital is 2.25 years (Figure 

4.18). The purpose of this question was to determine if there was a correlation between competence and length 

of service. Findings did not reveal significant differences between 3and 10+ years’ experience.  

 

 

Figure 4.18 – Clerical Staff Length of Stay 
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Question 19 -For Midwives only: I am practicing as a registered midwife for 

 

The majority of midwife responses including clinical midwife managers 58 have been practising as midwives 

for more than 10 years (32.7%), (20.6%) of respondent midwives are practicing 6-10 years, (25.8%) of 

respondents have been practicing for 3-5 years and the remaining (20.6%) have been practicing for 0-2 years 

(Figure 4.19). The average amount of years practicing for respondent midwives is 11.6 years. The purpose of 

this question was to determine if there was a correlation between competence and length of service. Findings 

did not reveal significant differences between 3 and 10+ years.  

 

Figure 4.19 – Length of Time Practising as a Midwife 

 

Question 20 -For Nurses only: I am practicing as a registered nurse for 

100% of the respondent nurses have been qualified for more than 10 years (Figure 4.20). 
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Figure 4.20 – Length of Time as a Qualified Nurse 

Question 21 - For clerical staff, nurses and student midwives: I always ask a midwife in delivery 

suite/theatre/postnatal ward/OPD to check the information I have entered  

 

There were 9 staff members eligible to answer this question and there were 8 responses. The majority of 

respondents (87.5 %) indicated they ask the midwife to check their computer data entries (Figure 4.21). 

 

 

Figure 4.21 – Check Data Entries with Midwife 

 

Additional Comments and Suggestions were received from 12 respondents. 
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Respondents were given the opportunity to provide additional comments or suggestions. Feedback was 

provided by 17% (n=12). Comments are outlined below. 

 

 “iPMS and k2 is a powerful tool. comprehensive training is required to know what k2 and iPMS are 

capable of. as a new manager i am at sea with all this.” 

 “K2 is not user friendly. very slow. k2 does not always have required option available (gynae). no standard 

training given. not known that some maternity questions lead down certain pathways.” 

 “I think that the it system is very helpful for staff. I am hoping to get the electronic chart. I think that is the 

best way to avoid confusion on writing to give the best care to the patient. avoid recording information in 

the wrong place”. 

 “A lot of information that needs to be manually entered could be automatically entered at delivery suite 

e.g. date of PKU should be estimated by computer”. 

 “All systems should be linked so postnatal questions are on the system”. 

 I love computers. wish we had full electronic record. having some electronic and some paper records a bit 

messy”. 

 “No formal training on computer system. relying on midwives/clerks to teach. often not adequate time to 

sit and go through systems which I’m sure can lead to mistakes being made.” 

 “Some conditions are not available on system iPMS in assessment room takes too long to input data. There 

should be a way of clicking on multiple list items.” 

 Regular evaluation of questions and how they can be improved.” 

 A number of questions need to be updated. no appropriate questions for same sex couples. no questions 

for neurological family problems.” 

  “Skin to skin question- move to baby section of postnatal discharge” 

 It is difficult due to the busyness of postnatal wards for midwives to complete postnatal discharge 

questionnaire.” “ 

 

As can be seen above, comments were both positive and negative and correlate with findings to specific 

questions in the questionnaire. For example, there is a requirement for training, investment in newer IT systems 

and infrastructure and users being too busy to enter data. It is interesting to note that users suggest that data 

requirements should be reviewed on an ongoing basis. 

 

Main Findings 

Analysis suggests that there are a number of reasons why data errors, omissions or inaccuracies occur. These 

can be categorised in to a number of broad areas namely, lack of appropriate knowledge / training, access 

issues, lack of data ownership, insufficient IT infrastructure, environmental factors. It is worrying to note that 

93% of respondents indicated that they had come across errors or omissions. However only 54% had the 

capability to resolve issues themselves. 
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Understanding of use of birth notification uses. 

Question three sought to ascertain if respondents had knowledge of who receives birth notification data. 26% 

(n=18) stated that they did not know who received information. Of the recipients to (n=52) who stated that 

they were aware of recipients on only 54% (n=28) was aware that the Registrar of Births is notified. It is 

surprising that no respondent (n=70) was able to correctly identify all recipients. 

 

The findings for this question indicated there is a lack of knowledge and a need for education and training and 

information sessions to staff on the purpose of data collection for birth notification.  

 

In trying to ascertain why errors occur, all participants provided at least one response to this multiple choice 

question (Question 7). The main reasons cited are as follows: - 

 

1. Difficulty understanding the clinical terms in the paper record (n=32); 

2. Too easy to tick the wrong answer in the dropdown list (n=25); 

3. Inability to rectify mistakes (n=23); 

4. Inadequate IT training (n=19); 

5. Lack of computer experience (n=14); 

6. Lack of computer skill (n=13); 

7. Lack of IT confidence (n=10); 

8. Other - Pressure at work (n=9). 

 

An unexpected finding is the high number of respondents who that had difficulty understanding clinical terms 

in the paper record. Of the 32 responses, 27 were staff midwives or a higher level. This may warrant further 

investigation as to the reasons for this, for example, language, translation difficulties, use of non-approved 

abbreviations, poor communication of new tests, procedures, medications etc. The remaining 5 were clerical 

staff. 

 

Computer literacy is often taken for granted and there can be an assumption that staff have the required skills 

to use technology in their work (Mills et al. 2014). It is clear from this study that staff need support and 

education. This is supported by (Lium et al. 2006) and (Brumini et al. 2005) who assert training and support 

on the use of IT improves the uptakes of new technologies and workplace efficiency  

Of the 36% who responded that it was “too easy to tick the wrong answer in the dropdown answers”, 100% 

of these also cited one of the following as additional reason for errors: - 

 

 Pressure at work (n=9); 

 Human error (n=5); 

 K2 outdated (n=3); 

 Lack of available answers (n=3); 
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 Poor historians (patients recall) (n=2); 

 Paper records chaotic (n=2); 

 Patient watching (n=1); 

 

This may indicate that data entry maybe inaccurate as the user maybe distracted, frustrated, or under time 

pressure during the course of their work. 

 

The third most common reason given as to why errors occur was the inability to rectify mistakes (32.8%=70).  

This may be due to lack of appropriate training which is discussed below. 

 

Lack of Training 

Of the 70 respondents, 59 had received training on the K2 clinical maternity system and 11 did not. Of the 59 

who received training 36% of the respondents (n=21) received training from the IT midwife. 100% of those 

who received training from the IT midwife had the ability to address and resolve the errors themselves. Of the 

38 respondents who did not receive training from the IT midwife, only 14 staff were able to amend the record 

themselves. This indicates that when staff received structured training from the IT midwife, knowledge and 

competence was improved. 

 

Practical Barriers 

In seeking an insight in to user perception of what the perceived barriers to data entry were, all participants 

voiced an opinion to this multiple choice question (Question 12). 20% (n=14) indicated that there were no 

practical barriers. Of the remaining 56 responses, (n=80%) the following reasons were cited: - 

 

 Too busy (n=35); 

 Computers not available when needed (n=25); 

 K2 maternity system difficult to use (n=13); 

 Logging in / out of system takes too long (n=12); 

 Delay in getting access to paper chart takes too long (n=11); 

 Other (n=10). 

 

It is interesting to note that the single biggest practical barrier is that staff are “too busy” to enter data. This 

may suggest that staff do not see the recording of electronic birth notification data as part of their core duties 

and this may require education or information sessions. This is supported in the literature by (Lafond et al 

2003) who found that maternity health care workers tend to prioritize care to mothers and babies instead of 

data collection and data management. (Poon et al 2006) concur and assert the adoption of IT in healthcare is 

more likely to be adopted when it is used to generate financial benefits rather than to deliver safety and quality 

benefits. 
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Based on feedback, it can be assumed that investment in IT infrastructure, for example, the implementation of 

workstations on wheels (WoWs) at the beside, or mobile devices could result in data being entered directly 

onto the maternity system. This in turn, may reduce the need to review the paper chart in order to enter data. 

The introduction of a swipe single sign-on solution may eliminate the need for staff to manually log in and out 

of PCs thus providing time efficiency. 

  

Factors which impact how users enter data onto the computer record. 

Question 14, sought to identify non practical barriers to data entry. For example, process or information 

deficits. 93% (n=65) responded to this multiple choice question. The main findings are as follows: - 

 

1. Interruptions (n=45); 

2. Illegible handwriting (n=45); 

3. Limited time (n=42); 

4. Information found in multiple places in the maternity record (paper chart) (n=35); 

5. Incomplete information found in the paper maternity record (chart) (n=33); 

6. Slowness of computer system (n=29). 

 

Illegible handwriting and interruptions had the highest response with 69% each. The implementation and use 

of an electronic maternity record has the capability to eliminate the need for a paper chart. The hospital is due 

to implement the national maternity and new-born clinical management system (MN-CMS) shortly. This will 

address illegibility issues as the paper chart will be eliminated.  

 

Issues relating to information found in multiple places (54%) and incomplete information in the paper record 

(49%) are due to the fact that there is currently no validation carried out in the hospital prior to the submission 

of birth notification data to GRO or HPO to ensure staff complete the paper record fully. It is expected that 

these issues will also be addressed with the implementation of an electronic maternity system through the use 

of cross validation and mandatory fields. 

 

Interruptions when entering birth notification data can take the form of internal interruptions by oneself, for 

example, checking one’s mobile phone while external interruptions can take the form of telephone calls, 

colleagues seeking advice, patient’s children etc. External interruptions are more difficult to avoid. 

 

65% of respondents (n=42) indicated that they had limited time. This supports the finding in question 12 where 

staff indicated that they were too busy suggesting that data entry in to computer systems is not seen as a priority 

for midwives. 
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Summary 

The aim of this research was to collect data to collect data to understand why errors, inaccuracies and omissions 

occur in the electronic birth notification data and also to gain an insight into the user’s perception of patient 

data entry in to the electronic hospital system. The research also sought to identify what measures could be 

put in place to improve data quality in the electronic hospital system.  

 

Analysis suggests that there are a number of reasons why data errors, omission or inaccuracies occur. These 

can be categorised in to a number of broad areas namely, lack of appropriate training, access issues e.g. to the 

paper chart, insufficient IT infrastructure, lack of data ownership and environmental factors.  



50 

 

Conclusions and Future Work 
 

The principal objective of the research was to examine why errors, inaccuracies and omissions in electronic 

birth notification data occur and also gain an understanding of user perception of patient data entry in to the 

electronic hospital maternity system. A comprehensive literature review was conducted and a questionnaire 

was distributed to 100 staff who enter data in to K2 and iPM the hospital’s computer systems which are used 

to collect birth notification data. Survey findings were extrapolated from questionnaire responses.  

 

Introduction 

This chapter examines the findings of the primary and secondary research, suggest areas for future research 

and concludes with the contribution that this dissertation has made to research. 

 

Answering the Research Question 

A quantitative research strategy was used to answer the research question. The research strategy comprised: - 

1. A comprehensive literature review; 

2. A survey of delivery suite/theatre clerk’s central appointment clerks, clinical midwife/nurse managers, 

staff midwives, staff nurses, student midwives, agency midwives and clinical skills facilitators at the 

maternity hospital chosen to determine user’s perception of patient data accuracy on the electronic hospital 

maternity system, their understanding of data uses and barriers to data entry. 

 

Summary of Research Findings 

Literature Review 

The literature review was carried out from January 2018 to May 2018, in order to provide a greater 

understanding of the research topic. It provided suggestions from international studies as to the reasons why 

errors, inaccuracies and omissions occur in electronic birth notification data. The research also identified the 

main factors which impact staff perception in entering data in to the electronic hospital system. 

 

The literature indicated that despite the benefits and uses of birth notification data, many health care 

professionals remain sceptical as to the practical value. Several authors such as (Chau et al 2001) and (Mundy 

et al 1993) suggest that the adoption of technology is related to the IT attitude of healthcare staff, the usefulness 

of the system and the impact that IT has on job satisfaction. The adoption of IT may be increased through the 

provision of the appropriate hardware and software. In addition education, training and information sessions 

can be used to promote the benefits of the system (Venkatesh et al 2003). 

 

Research also suggests that healthcare workers are more likely to embrace IT, when IT is used to carry out 

administration tasks. According to (Poon et al 2006) the use of IT in healthcare to deliver safety and quality 
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benefits are less likely to be adopted than when IT is used to generate financial benefits. Thus it is vital that 

hospital staff are aware that birth notification data has a direct funding implication for the Hospital. 

 

Questionnaire 

Responses to questionnaire supported the literature review and revealed the following shortfalls or barriers to 

birth notification data entry. 

 

 Lack of knowledge as to use of birth notification data; 

 Lack of structured training / induction; 

 Insufficient IT infrastructure; 

 Users reported that they were “too busy or under pressure” to complete data entry tasks. 

 

Lack of knowledge as to the use of birth notification uses. 

The questionnaire revealed that no respondents were able to correctly identify all recipients of birth 

notification data. This suggests that there a need for staff education and information sessions. This lack of 

knowledge is supported in the literature (Hahn et al 2013).  

 

Lack of Training  

Respondents provided a number of reasons as to why errors occur. A number of responses relate to a lack of 

IT training, skills, experience etc. 16% had no training, while only 36% who had received training (n=21) had 

received it from the IT midwife. 100% of those that received training from the IT midwife, had increased 

knowledge and competence in using systems and were able to rectify mistakes.  

 

In contrast, of the 38 respondents who received training but not from the IT midwife, only 14 had the skills to 

amend the record themselves. This indicates that structured training may result in improved IT competence 

and data quality. It is worrying to note that 93% of respondents indicated that they had come across errors or 

omissions. However only 54% had the capability to resolve issues themselves. 

 

Gaps in Clinical Knowledge 

A surprising finding was the high number (84%) of clinical staff who experienced difficulty in understanding 

clinical terms recorded in the paper record. Not surprising was that 5 of the 7 clerical staff found difficulty in 

understanding terms which raises the question if it is appropriate that they enter clinical data at all. 

 

Practical Barriers 

Analysis revealed that the biggest practical barrier (question 12) was that that staff are “too busy” to enter 

data. This suggests that staff do not see the recording of electronic birth notification data as part of their core 
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midwifery duties. This finding is supported in (question 14) as 65% of respondents (n=42), indicated that they 

had limited time to add data to computer records. 

 

36% responded that it was “too easy to tick the wrong answer in the dropdown answers”, this may suggest 

that data entry errors occur due to the user being interrupted, distracted, or under time pressure. Issues relating 

to illegible handwriting, incomplete information also scored highly. 

 

IT Infrastructure 

Analysis suggests that IT systems and infrastructure in insufficient. Based on feedback, it can be assumed that 

investment in IT infrastructure, for example, the implementation of workstations on wheels (WoWs) at the 

beside, or mobile devices could result in data being entered directly onto the maternity system. This in turn, 

may reduce the need to review the paper chart in order to enter data. The introduction of a swipe single sign-

on solution may eliminate the need for staff to manually log in and out of PCs thus providing time efficiency. 

 

Recommendations 

Maternity health care staff are required to enter specific data items in to the maternity computer system in 

order to provide birth notification data to GRO, HPO and HSE. To do this staff require: - 

 

 Structured training / induction programmes; 

 Information sessions on the use of birth notification data supported by clear documentation policy / 

procedure regarding the collection of birth notification; 

 Adequate IT infrastructure; 

 Appropriate time and location to complete data entry tasks; 

 Clear documentation policy / procedure with regard to collection of birth notification. 

 

In order to ensure that data is collected a hospital validation should be completed prior to data submission to 

GRO, HPO and HSE. 

 

Introduction of Structured Induction and Training Programme 

Inadequate training and support is recognised as a factor for errors in computerisation of birth records (Weaver 

et al 2014). The lack of formal training of staff by the IT midwife and the inability of staff to amend 

computerised records is noted. Thus it is recommended that on appointment to the hospital and at regular 

intervals (e.g. every two years), staff should under-go a formal structured training programme to meet the 

needs of users collecting and entering healthcare data into computer systems. Training should be supplemented 

by super users at ward level who can assist or address staff queries at evening and weekends. This is supported 

by (Kristensen et al 1996) 
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Information Sessions on the use of Birth Notification Data  

The aim of this programme is to provide information on the importance of data quality, use and recipients of 

birth notification data and how this impacts on the patient, the hospital and funding. Relevant legislative 

requirements in relation to GDPR should also be addressed.  

 

Information sessions should be supported by the development of hospital policy on the collection and 

dissemination of birth notification data which must be communicated to all relevant staff.  

IT Infrastructure 

Analysis suggests that the number and location of computers is inadequate. To address user concerns regarding 

availability of hardware, an observational study should be carried out to evaluate the availability and location 

of computers. In order to enhance productivity, investment in IT infrastructure is required for example, 

introduction of work station on wheels (WoW) with wireless capability to allow data entry at the bedside. This 

will facilitate real time data capture and may reduce errors, omissions and inaccuracies as the person providing 

the treatment is also entering the data. The potential to improve internet access in a community setting should 

be assessed. 

 

Appropriate time  

Where possible staff should be given appropriate time to complete the relevant data entry tasks preferably in 

a location where there they are unlikely to be interrupted. This is supported by research carried out by (Mark 

n.d.). In addition to the above, additional recommendations include: - 

 

 Appointment of Data Quality Midwife 

 Clinical Knowledge workshops 

 Review of data entry process. 

 Review of systems to ensure they meet data collection requirements. 

 

Data Quality Midwife 

A midwife, working as a perinatal coordinator should be appointed with responsibility to check and correct 

errors, omissions and inaccuracies in the data items prior to data validation and extraction to the relevant 

stakeholders i.e. GRO and HPO. A study by (A. M. Craswell et al 2016) supports this as a solution to correct 

errors, omissions and inaccuracies prior to data validation and extraction to the relevant stakeholders. To 

increase awareness of the importance of data quality on the system, hospital staff should be provided with 

feedback received from GRO and HPO on a weekly basis.  
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Clinical Knowledge Workshops 

To address gaps in the understanding of clinical terms in the paper record, clinical workshops should be 

organised to communicate and update staff with regard to new tests, procedures, medications etc. 

 

Review of Data Entry Process. 

Clerical staff expressed difficulty understanding clinical terms which is supported by (Kennedy 2016) as this 

can lead to errors in data entry. It is recommended that the data entry process is reviewed to facilitate accurate 

and complete documentation of records.  

 

Future Research  

It is recommended that details of birth notification which failed GRO validation be documented over a three-

month period. Support measures identified in the research such as education, training, information sessions 

etc. should be put in place and a re-measure carried out to determine if these measures have had a positive 

impact on data accuracy i.e. if there is a decrease in the number of failed validations. 

 

Contribution to Research  

It is thought that this is the first research in this particular area carried out in Ireland. The analysis of data 

collected in this research adds to the existing body of evidence. It is hoped that this research may provide 

direction on how to improve data quality in the collection of birth notification data. 

 

It is thought that this research may be of interest to those providing maternity services, health policy makers 

and perhaps recipients of birth notification data. 
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Appendix 1 – Notification of Birth Form – To Registrar of Births 
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Appendix 2 – Notification of Birth Form – To Director of Public Health 
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Appendix 3 – Notification of Birth Form – To Healthcare Pricing Office 
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Appendix 4 – Notification of Birth Form – Hospital Copy 
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Appendix 5 –Maternity Patient Registration Form 
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Appendix 6 – Notification of Births Act 1907 
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Appendix 7– Notification of Births Act 1915 
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Appendix 8 - Study on Maternity Systems Birth Notification Data Questionnaire 
 

Study on Maternity Systems Birth Notification Data 

 

Dear Colleague, 
 
I am interested to learn about your experience entering patients’ information on the hospital computer 

systems that contribute to details of births at the hospital. Your help and support would be greatly 

appreciated. This questionnaire is anonymous and confidential. Individuals cannot be identified from 

particular responses. There is free text space at the end for comments. There are no right or wrong answers, 

it is your views, opinions and beliefs that I am interested in. You are free to decline the survey. Please return 

completed questionnaire in the attached envelope to the designated collection box. If you have any queries 

before, during or after completing the questionnaire, please contact 
 

Anne Clarke, IT Midwife, mobile 0864107217 or email aclarke@XXXX.ie 
 

Thank you for your time. 
 

Please answer the following: 

 

1. What is your occupation here at the hospital? 

 

o Delivery Suite/Theatre Clerk 

o Central Appointments Clerk 

o Clinical Midwife Manager 

o Staff Midwife 

o Staff Nurse 

o Student Midwife 

o Agency Midwife 

 

2. Do you know how patient information you enter into the hospital computer is used? 
 

o Yes 

o No 
 

If Yes, please enter what the information is used for: 
 

 
 

 
3. Do you know who receives computerised details of a birth? 

o Yes 

o No 

 
 

If yes, who receives it? 
 

 
 

 
 

4. Do you think the information entered on the computer accurately matches paper maternity records? 
(Please circle one) 

Yes   No   Uncertain 

 

mailto:aclarke@XXXX.ie
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5. What is your understanding of what happens to patient information after you enter it onto the 
IPMS or K2 maternity system? 

 
 

 
 

 
6. How often do you use the K2 maternity system? ((Please circle one))  
 

At least daily At least weekly At least monthly Never 
 
 
7. I think sometimes errors in computerising records happen because of the following (tick all that 

apply) 

o Difficulty understanding clinical terms in the paper maternity chart 
 

o Inadequate information technology (IT) training o Lack of IT confidence 

o Inadequate IT support 

o Inability to rectify mistakes o Lack of computer skills 

o Lack of computer experience 

o Too easy to tick the wrong answer in the drop down answers 

o Other. If other, please state reason: 

 
 
 

 
 

8. Did you receive training on the K2 maternity system?   
o Yes 

o No (Go to question 10) 

 

9. Who did you receive K2 maternity system training from? (tick all that apply) 
 

o Administration manager 

o Colleague - on the job training  

o Clinical Midwife Manager 

o Staff midwife 

o Clinical skills facilitator 

o IT Midwife 

o Other: please state who: 
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10.  Do you feel that the IT training you received prepared you in to input accurate 
information? (Please circle one) 

 
Strongly agree Agree No opinion Disagree Strongly disagree 

  

 

11.  Are there areas in your job where you feel that your IT training did not prepare you for? 
 

o Yes 

o No 

 
 

If Yes, please indicate what areas:  
 

 
 

 

12. Are there any practical barriers to computerising records? 

o  

o Computers not available when needed 

o Staff required to log in and out takes too long  

o K2 maternity system difficult to use 

o Poor internet access in the community setting  

o Too busy 

o Delay in getting access to paper maternity chart  

o Other 

o No 
  

 
 

 
13. What would be your preferred format for IT training to better prepare you for your job? 

(tick all that apply) 
 

o Mandatory in-service education programme  

o Study days 

o Printed manuals 

o Skills Workshop 

o One to one 

o Tutorials online 

o Other 
   
If other, Please indicate preference: 
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14. Do any of the following affect how you add to the computerised maternity records? (Tick all that 

apply) 

o Limited time 

o Difficulty accessing paper maternity charts 

o Interruptions 

o Slowness of computer system 

o Incomplete information in paper maternity chart 

o Information found in multiple places in the paper maternity chart 

o Illegible and unreadable handwriting in the paper maternity chart 

o Errors and inconsistency in the computerised maternity records 

o Sometimes different medical terms mean the same thing (e.g. PET, Pre-eclampsia and Pre-

eclamptic Toxaemia are the same condition. Also Placental abruption, Abruptio Placenta and 

accidental haemorrhage are the same condition) 

 

 

15. Have you ever come across errors or omissions in the computerised maternity 

records?  

 

o Yes   

o No 

 

IF Yes : How often would this occur: 
 

o Frequently 

o Sometimes 

o Rarely 

 
 

If Yes, how did you deal with the error or omission? 
 

o Left the computerised record unchanged 

o Amended the computerised record myself 

o Asked a midwife for clarification 

o Ask clerical staff to amend 

o Other: 
 
 

If other, please indicate what action you took: 
 

 
 
 

 

 

16. What are your working hours?  

 

o Full time  
 

o Part time 
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17. What shifts do you mainly work?  

 

o Days 

o Nights 

o Rotation days/nights 

 
18. For Clerical staff only: I am working as a clerk at this hospital for (tick one) 

 
o Less than 1 year 

o 1-2 years 

o 3-5 years 

o 6-10 years 

o More than 10 years 

 

 

19. For Midwives only: I am practicing as a registered midwife for (tick one) 
 

o Less than 1 year 

o 1- 2 years 

o 3-5 years 

o 6-10 years 

o More than 10 years 

 

20. For Nurses only: I am practicing as a registered nurse for (tick one) 
 

o Less than 1 year 

o 1- 2 years 

o 3-5 years  

o 6-10 years 

o More than 10 years 

 

For clerical staff, nurses and student midwives who use K2 maternity system: 
 
21. I always ask a midwife in delivery suite/theatre/postnatal ward to check the 

information I have entered on the K2 maternity system. 
 

o Yes 

o No 

 
There is a space below for your additional comments or suggestions. On completion of the 
questionnaire, please place in the envelope attached and place in the designated box. 
 
Enter comments or suggestions here: 
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Appendix 9 –National perinatal Reporting System 
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Appendix 10-Participant Information Leaflet 
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Appendix 11- Birth Notification and Associated Procedures in Ireland 
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Appendix 12- Application to Research Ethics Committee 
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