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Abstract

Background: Jordan Stillbirths and Neonatal Deaths Surveillance system (JSANDS) is a newly developed system
and is currently implemented in five large hospitals in Jordan. This study aimed at exploring the healthcare
professionals’ perception about the usability of JSANDS.

Methods: A descriptive qualitative approach, using focus group discussions, was adopted. A total of 5 focus groups
including 23 focal points were conducted in five participating hospitals in Jordan.

Results: Data analysis identified nine main issues related to the JSANDS system: the system usefulness, the system
performance, data quality, the system limitations, human rights, female empowerment, nurses’ competencies
strengthened, the sustainability of the JSANDS, and COVID-19 impact on the system. Users reported that JSANDS
data were useful, the system was simple and easy to use, and the data were accurate and complete. However,
some users reported that some technical issues need to be enhanced.

Conclusions: JSANDS was perceived positively by the current users. According to them, it provides a formative and
comprehensive data on stillbirths and neonatal deaths and their causes, and therefore, was recommended to be
adopted by its users and scaled up.
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Background
In many countries of the world, the majority of still-
births and part of neonatal deaths are not registered [1].
Therfore, there is a need to improve and strengthen the
registration systems of stillbirths and neonatal deaths
around the world to accurately estimate these deaths
and their causes. This is important for reducing such
deaths and ensuring human rights [1].
Health data are the essence of any health care system

as such data form the basis for the development of
evidence-based practices and making important medical

and policy decisions. Jordan has limited data system doc-
umenting and reporting stillbirths and neonatal deaths
and their causes. In addition, the existing sources of data
on stillbirths and neonatal deaths are liable to biases.
Therefore, improving a reporting system of stillbirth and
neonatal deaths is critical for tracking progress and tak-
ing appropriate actions. An electronic Jordan Stillbirths
and Neonatal Deaths Surveillance system (JSANDS) was
developed and implemnted in five large hospitals in
Jordan since August 2019. JSANDS was developed as a
secure on-line data entry system to collect, organize,
analyse, and disseminate reliable data on stillbirths, neo-
natal deaths, and their causes. The JSANDS system col-
lects comprehensive individual-level data on each death
that allows for better adjustment of the crude mortality
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rates, allows for detailed exploration of the causes of
perinatal mortality in Jordan, calculates and reports indi-
cators and provides a clearer insight into the risk factors
most commonly associated with stillbirth or neonatal
death. The complete description of JSANDS has been re-
ported in a previous study [2]. As of 1 September 2020,
a total of 23,758 births were registered and reported.
Evaluation of the technical factors of the system can-

not merely determine its success [3]. Feedback from the
current JSANDS users is an important step to further
improve the system before it becomes fully implemented
in all Jordanian hospitals. Therefore, there is a need to
consider other factors in evaluation such as social influ-
ences and users’ perception. This study aimed at explor-
ing the healthcare professionals’ perception about
usability of the newly implemented JSANDS system in
five pilot hospitals.

Methods
A descriptive qualitative approach, using focus group
(FG) discussions, was conducted after one year of the
JSANDS’s implementation in 5 pilot large hospitals.
Three of these hospitals were public Ministry of Health
hospitals, one is a university hospital and one is a private
hospital. A purposive sample of focal persons who had
previously used or were still using the JSANDS system
was invited to participate in this study. The focal points
in each hospital acted as a contact key between the rele-
vant hospital and the JSANDS team and they were re-
sponsible for documenting the deliveries, training other
healthcare professionals (HCPs) on using the system,
and monitoring the documentation process. Five FG dis-
cussions were conducted with the focal points; one in
each hospital. The number of participants in each FG
ranged from 4 to 5 and the total number of participants
was 23 HCPs.
FG discussions took place in a quiet meeting room in

each hospital and lasted between 60 and 80min in dur-
ation. To maintain consistency, the same moderator fa-
cilitated all five FGs. Participants were asked to respond
to the main open-ended question, “How would you de-
scribe your experience with using the JSANDS system?”.
Follow-up questions were asked when clarification was
needed. Interview guide (Appendix 1) was developed by
the researchers and used to moderate the FG discus-
sions. Questions were sequentially asked in each FG
allowing appropriate time for a discussion of each ques-
tion. The moderator asked questions and guided the
group discussion, and a second researcher observed the
conversation and took notes. Both, the moderator and
the researcher were female researchers holding PhD de-
grees in nursing. FG discussions were held at a conveni-
ent time to all participants, and were audio recorded
with permission.

The ethical approval was obtained from the Institu-
tional Review Board at Jordan University of Science and
Technology. Participation in the FG discussions was vol-
untary and participants were informed that they have
the right to withdraw at any point.
Deductive content analysis, also called a directed con-

tent analysis, approach was adopted in this study, in
which analysis was based on predetermined questions
that needed to be answered by the participants [4]. This
approach can help focus on the research questions and
can provide predictions about the study variables, and
therefore, help in determining the initial coding and re-
lationships between codes [4]. According to Elo & Kyn-
gäs, this approach can be used when a researcher has
some idea about the responses from the participants [5].
After transcribing the FG discussions, data analysis
began by identifying key concepts as initial coding cat-
egories. The interview questions were used as a guide to
data analysis. Researchers identified all examples of a
particular predetermined code. Coded data were then
categorized into themes and subthemes.

Results
Five FG discussions were conducted with 23 focal points
who had previously used, or were still using the JSANDS
system. All participants were females and were either
nurses or midwives. Their age ranged from 25 to 50 year
and their years of experience ranged from 3 to 28 year.
The focal points consisted of senior head nurses of
labour and NICU departments, and senior staff nurses
and midwives who were using the system since its
implementation.
Data analysis identified nine main issues related to the

JSANDS system (Table 1): 1. System usefulness, 2. Sys-
tem performance, 3. Data quality, 4. The system limita-
tions, 5. Human rights, 6. Female empowerment, 7.
Nurses’ strengthened competencies, 8. Sustainability of
the JSANDS, and 9. COVID-19 impact on the system.

The system’s usefulness
All participants in the 5 FGs agreed on the usefulness of
the data collected by the system and indicators gener-
ated by the system, and gave many examples of how
these data could be useful. One participant talked about
how the data opened an eye on many possible risk fac-
tors of stillbirths and neonatal deaths:

There were instances of stillbirths or neonatal deaths
that went unnoticed. When we looked at the data
generated by the system, we started to notice pat-
terns and clusters of possible causes of neonatal
deaths. Maternal preeclampsia cases, for example,
used to go unrecognized, which turns out to be a
cause of neonatal deaths.
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The participants talked about the significant amount of
possibilities of using the system and the data generated
by it, which might help in the improvement of care de-
livered to patients and their families:

We can now know how many births, and how many
deaths we had over a period of time. We also can
judge our quality of care based on these deaths. Our
attention to certain causes of neonatal deaths led us
to start giving health education classes for mothers
immediately after birth. A good feature of it is that
you can know if a woman has had previous delivery
in our hospital and so as to retrieve all her informa-
tion in a click of a button.

The participants stated that the system allowed them to
see trends and patterns of basic statistics of all deliveries
and births that occurred in their hospitals over a period
of time, and to compare these data with the other hospi-
tals using the system.

Data generated from JSANDS are very helpful to us.
We can know the number of deliveries we had for
any period of time with a click of the button. We
also can look at the percentage of caesarean sections
for example and compare our performance to other
hospitals.

Participants talked about how accurate was the data gen-
erated by the system and described instances on how did

the system detect a significant and unusual increase in the
number of neonatal deaths and stillbirths. This finding
might help to raise the attention of healthcare profes-
sionals to promptly investigate the causes of this problem
and to take actions. These actions included modification
of some hospital policies, staff education and training, and
mothers’ education during antenatal visits.

Based on the JSANDS data we noticed that the ma-
jority of the deaths occurred as a result of a defect in
antenatal care. So we thought that teaching mothers
during this period is the basis for any change. There-
fore, we gave continuing education classes for our
staff and we trained up to 80% of them to be able to
educate mothers.

Participants reported that the system also helped in
identifying marginalized population and misfortunate
areas:

We noticed that many of the deliveries that ended with
a stillbirth or neonatal death were coming from
“Alghowr”. The long distance to the hospital was mainly
a reason for them to arrive late. Now, we are given those
people who come from this area more attention.

One added:

The system succeeded in highlighting some marginal-
ized people and identified disadvantages areas in

Table 1 The study themes and subthemes

Themes Subthemes

1. System usefulness • Detecting possible risk factors

• Care improvement

• Identifying marginalized population and misfortune areas

• Continuing educational opportunities

2. System performance • Ease of use

• Cost-effectiveness

• Privacy and security

3. Data quality • Completeness

• Accuracy

4. Human rights • Human rights

5. Empowerment of female nurses • Knowledge is a treasure

6. Health professionals’ competencies strengthened • Improved work
• Promoted communication skills

7. Sustainability of JSANDS

8. COVID-19 impact

9. Limitation of the system • Technical problems

• Possible unauthorized access

• Issues with reporting the cause of death
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Mafraq city. Many women with complications were
coming from these areas. Identifying these disadvan-
taged areas helped us in providing better care for
them

According to the participants, JSANDS helped in identi-
fying high risk population such as pregnant women with
diabetes or preeclampsia. This has an important value as
it helps predict possible complications. One participant
commented on this “It helped us in identifying high-risk
women such as women with diabetes and women with
preeclampsia.. These women are more susceptible to
complications”.
Other participant commented on how the data gener-

ated by the system gave them the chance for more con-
tinuing educational opportunities:

It is a good experience. It gave us a lot of infor-
mation that made us focusing on things that we
did not focus on before. I mean, the hospital
benefited from the system greatly. It directed our
attention to the need for educating the health
care team and nurses about issues related to neo-
natal and maternal care. It was the drive for re-
freshing our knowledge about certain issues
related to child and mother health.

The system’s performance
JSANDS users had provided feedback relating to the sys-
tem features. They identified many features that they
liked about the system including the ease of use, privacy
and security, and reported some limitation of the system.
Users reported that the system was simple and easy to
use and it was easy to train others on the use of the sys-
tem. One focal point said, “It is very easy and straightfor-
ward. I mean, it does not take much time to fill out all
the information”. Another added “Not much effort was
made when we trained the rest of our staff. The guide-
lines are easy and take no time to follow”. One of the
focal points described the system as:

One can modify, amend or change any data
already filled when it is needed. The identification
of any case make it also flexible. I mean you only
have to enter the mother’s name or her national
ID number and the system retrieves all of her
information; you don’t need to re-enter all her
information again.

Participants thought that the system is cost-effective,
and therefore, they recommended to implement it in all
hospitals across the country “The system is cost-effective
and its implementation in other hospitals requires little
cost”.

Data quality
Participants discussed the quality of data that are gener-
ated by the system and described issues related to the
completeness, sensitivity and accuracy of the data. They
liked the feature in the system that that does not allow
them to save and store any case data with any missing
information, and this confirms, according to them, the
completeness of the data generated by the system:

The information entered is 100% correct and
complete because there is always someone respon-
sible for monitoring the entries on a daily basis to
ensure that all cases have been entered. Also, the en-
tries cannot be saved unless the case information is
complete.

Because of the usefulness, completeness, and accuracy of
the JSANDS data, the participants agreed on the neces-
sity of the adoption JSANDS as an electronic stillbirths
and neonatal deaths surveillance system by the Ministry
of Health (MOH) and to be implemented in all hospitals
across the country. One participant said:

I highly recommend adopting this system. If adopted
by, we can easily retrieve any information about any
patient, who has had a previous admission in any
hospital across the country. It is important to receive
all the details of the patient’s medical history, which
will be reflected in the level of service provided to
this patient

Human rights
Participants discussed issues related to the system con-
sideration of human rights in general and children’s
rights in particular. The participants described the sys-
tem as generally secure with good privacy. They stated
that JSANDS protects patient privacy to a high degree.
One participant said “In general, the system is safe, and
each one of us has a user password, and there is a differ-
ence between what information each one of us is allowed
to see depending on our roles”.
According to the participants, the JSANDS has also ac-

knowledged children’s rights by reporting stillbirths:

Before we started with the JSANDS, stillbirths were
not registered at all. They were treated as if they
were nothing or non-existent. They were not regis-
tered in the family book and no birth certificate was
issued for them. Thanks to JSANDS for counting all
babies

They agreed and stressed on the need to register every
single death, “every child has the right to be registered re-
gardless of its status and birth outcome”.
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Empowerment of female nurses
The bulk of information and knowledge that the system
offers has an impact on the empowerment of female
nurses as, according to them, JSANDS gave them the
power to stand in front of other health care team, mainly
physicians, and have a good discussion about the cases:

The knowledge we get gives us power. As a female
nurse, we started to have discussions with the doc-
tors during our meeting in the death review commit-
tee. They’re listening to us now and value what we
have to say about the cases, as we are the ones who
meet with the mothers and fill out the forms.

Another participant described the information received
from the JSANDS as a treasure that gave her a power to
engage in any health related discussion:

The information that we have from JSANDS is a
treasure. This treasure of knowledge gives me power,
which enhanced my confidence to engage in any dis-
cussion with the other health care team.

Health professionals’ competencies strengthened
All participants were satisfied with JSANDS. They de-
scribed how the system helped them to improve their
work and enhance their communication skills with the
families and how it changed the way they currently per-
ceive stillbirths and neonatal deaths.
Having this system in their hospitals made them curi-

ous about getting some statistics, which changed their
perception about some facts:

When we started using JSANDS, we noticed that the
caesarean section (CS) rate is much higher than we
expected. For example, that last 12 cases we had, 9 of
them were CS. Frankly, when I saw this piece of infor-
mation I was shocked by the rate. We don’t usually
look for such statistics. This made me think that the
current practice is not right and it has to be changed

Another participant talked about how JSANDS changed
the way she responds to some cases:

What’s good about it is that when we have a
woman, with a stillbirth for example, we can go back
to JSANDS and retrieve her information and read
her history. We see how many times she has had
stillbirths and we communicate this with her doctor
and encourage the doctor to do more investigation.

Participants also believed that JSANDS changed the way
that the health care providers perceive the deaths and
how this enhanced their sense of responsibility:

It enhanced the doctors’ accountability for their ac-
tions and care as they started focusing on the num-
ber of stillbirths and deaths that are registered
under their names, and they become afraid of being
labelled of having too many deaths during their
shifts. This will certainly make them think more
about the causes and to try their best in finding
solutions.

Participants described how JSANDS promoted their
communication skills with the families:

JSANDS enhanced our communication skills with
families. We talk to them more which strengthen our
relationship with them. I mean, you know, we are
not focusing only on numbers as we used to, but ra-
ther we started focusing on the quality of care and
how to benefit the family most, and not to allow
them to experience any death again

Sustainability of JSANDS
Participants made several suggestions to improve and
sustain the system. For instance, some participants sug-
gested to integrate the JSANDS with other health infor-
mation systems already employed in their hospitals.
Many participants recommended integrating the
JSANDS into an existing electronic health information
system called Hakeem “It became more helpful if this sys-
tem is combined with Hakeem. This will give us a holistic
kind of information.”
Some participants believed that if they need to con-

tinue using the system, they “must get incentives”. One
participant added “Honestly, we need financial incentives
because we are overwhelmed by the workload.”
Although the system intended to capture only the

most important variables related to deliveries in order
not to overwhelm the users with too many entries, many
users reported the need to add more information that
was perceived as important in identifying high risks
pregnancies such as information related to CS or NICU
admission.

When we enter the maternal causes for any stillbirth
or neonatal death, the choices are according to the
ICD10 are general. It would be helpful if you add a
small box under our choice of the maternal cause to
write what exactly happened to the patient with PIH
for example

The impact of Covid-19
As the FG discussions were conducted during COVID-
19 pandemic, we asked participants about the impact of
COVID-19 on the birth and delivery process and on the
number of stillbirths and neonatal deaths. As the system
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is designed not to allow users to modify entries after 28
days’ period for a security purposes, this was perceived
as a limitation by the participant, especially because
some of them were unable to work while in quarantine
during the COVID-19 outbreak:

The system is good and it has achieved its goals, but
it does not allow us to modify entries after 28 days.
We consider this as a limitation because during the
quarantine while we were detained in our homes
and returned back to work after a month or so, we
couldn’t modify the previous entries. The developer
need to consider this issue for similar emergency
situations

In addition, participants described situations in which
the pandemic has both positive and negative impact on
their work. On one hand, the outbreak impacted posi-
tively on the quality of care received by the women and
their children, and on the other hand, impacted nega-
tively on the women care seeking behaviours. One par-
ticipant responded:

It was a positive impact. Although the number of
births is the same, the mothers and their infants re-
ceived higher quality care because of the many pre-
cautions to limit the transmission of the virus. For us
as a staff, we had to work harder to achieve this.
Every woman has her own room, with no visitors
and high quality of care.

Another participant talked about the negative impact the
COVID-19 has on care seeking behaviours of women:

The pandemic affected negatively the time of seeking
care, as we had many premature births as a result
of that delay. We had higher premature deaths dur-
ing the months of April and May because of the ef-
fect of the pandemic on seeking care.

One participant suggested a negative financial impact of
the pandemic on the families who lost their jobs during
the quarantine, which negatively influenced the maternal
health:

I think another impact of the COVID is the financial
impact. Many families lost their income because of
the quarantine, which impacted the women health
and we started to have more anaemic women

Limitation of the system
Although the participants liked the performance of the
system, they identified some potential limitations of the
JSANDS. They reported some technical problems, such

as problems with the internet connection and occasional
loss of previously stored data “It happened to me twice
to complete the data about a delivery and the next day it
was gone. I think it might be a connection or a technical
problem.”
Some focal points expressed concerns about one limi-

tation that may lead to unauthorized access to patient
records as the screen does not shut down automatically
when left without signing out “but in case if one forgets
to sign out, it does not shutdown automatically and the
screen remains open which may allow others to access
private information without permission.”
Another limitation that was recognized by the partici-

pants was about selecting the main cause of death from
a drop-down menu that contains causes of deaths based
on the International Classification of Diseases-Perinatal
Mortality (ICD-PM). When the drop-down menu con-
tains options that they believed none of which quite fit,
they have to choose “others”. The participants suggested
to add a free-text box where they could type what they
believe is the main cause of death:

When we record the cause of death we need to
choose specific causes of death. But sometimes we
can’t find the main cause of death in the list and ac-
cording to ICD-10, we need to choose “others” as a
cause. So it would be good to give us a choice to type
this in a free-text box. I mean after choosing “others”
a box should be opened to give us the chance to type
our findings

Discussion
This study evaluates a newly developed electronic still-
births and neonatal deaths surveillance system (JSANDS)
from the perspectives of its current users. The JSANDS
is a software that was developed to register and report
stillbirths and neonatal deaths and their causes in
Jordan. This system has a quality improvement tool and
generates useful indicators that enhance the quality of
health care for mothers and their children.
Participants commented positively on the usefulness of

the JSANDS. One of the most important features of any
successful system is its usability. Usability is important
because it enable users to achieve the system’s goals ef-
fectively. The improvement of the usability of any elec-
tronic health system leads to the improvement of health
care delivery [6]. Usability of any system involves a set of
evaluation methods to understand user experience in
order to develop more useful products [6]. According to
the International Organization for Standardization
(ISO), usability involves many components and is de-
fined as “the extent to which a system, product or service
can be used by specified users to achieve specified goals
with effectiveness, efficiency and satisfaction in a specified
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context of use” [7]. Nielsen described five quality compo-
nents of usability namely (a) learnability: how easy is it
to learn basic tasks; (b) efficiency: how quickly to per-
form tasks; (c) memorability: easy to remember tasks; (d)
errors: having minimal errors; and (e) greater satisfaction
[8]. These attributes were clearly suggested by the ma-
jority of the JSANDS users, which suggested a higher
level of usability of the system. During the pilot phase of
implementing the JSANDS, it was tested by its potential
users by means of online questionnaire. The users rated
the language used in the system as clear (85.2%), the se-
quence of input data as clear (95.1%), the system is easy
to use (61%), and the system online design as good to
excellent (83%) [2].
In addition, the JSANDS allows for enhancing female

empowerment, and identifying marginalized and high
risk population who may receive less effective healthcare.
Identifying marginalized and high risk population, and
misfortunate areas, allowed for the implementation of
some strategies that addressed these liabilities. Accord-
ing to a recent literature review of a 32 studies, EHR has
the ability to identify and predict outbreaks and high risk
areas, which help in decision making and planning for
outbreaks [9]. While it is crucial to introduce this sur-
veillance system to health care facilities, consideration of
ethical and cultural issues is important for effective
implementation.
According to the participants, the greatest advan-

tage of the JSANDS system is that it produces
complete data on stillbirth and neonatal death rates,
as well as, determine the causes of these deaths. This
is important because one of the main goals of this
surveillance system is to reliably identify causes of
stillbirths and neonatal deaths, which will aid in de-
scribing changes in mortality and identifying health
care priorities in Jordan. This is essential for the de-
velopment of health policies and programmes for pre-
venting such causes of deaths.
The completeness of data entries and the accurate

identification of the causes of stillbirths and neonatal
deaths are important features of any surveillance sys-
tem [10]. One of the main features of the JSANDS
that promotes completeness of data is the presence of
mandatory fields that obliges users to complete all re-
quired data, otherwise it will not be saved to the sys-
tem. This feature offered by electronic health records
was recognized by others to be significant and en-
hance patient safety [11, 12]. In addition, the majority
of our participants discussed the need to integrate the
JSANDS with other electronic health systems in their
hospitals and to connect their hospitals with the pri-
mary health care settings, which allow for more com-
prehensive data and complete access to previous
patient records. Opening lines of communication

between health provider organizations is critical to
the success of any electronic health system [13].
Although all details of newborn babies are recorded in

the JSANDS to allow for comprehensive stored data, the
focus groups’ participants recommended more details of
the mothers to be added to the system in order to have
a comprehensive linkage of data between mothers and
their babies. This is in alignment with the WHO stan-
dards for improving quality of maternal and newborn
care, where the quality statement 2.1 stated that “every
woman and newborn has a complete, accurate, stan-
dardized medical record during labour, childbirth and
early postnatal period” [14]. This is crucial for the early
detection of complications and improved health out-
comes [14].
There was an agreement between participants on the

necessity of the adoption of JSANDS. According to
them, the JSANDS has a number of features that make
this system worth the adoption by the health care orga-
nizations. The positive attitude of users was related to
many factors including their perceived usefulness of the
data, ease of use, ease of learning, and the flexibility of
the system. Adding to that, its ability to enhance human
rights, identify the marginalized populations and misfor-
tunate areas, and enhance female empowerment. More-
over, its positive impact on their work. A systematic
review of the literature has identified similar factors that
influence positive attitudes toward the adoption of elec-
tronic health records including, for example, the useful-
ness of data gathered via the system, the quality of
information generated by the system, ease of access, reli-
ability, and the speed of the system [15]. O’Donnell et al.
has also described users’ characteristics that possibly as-
sociated with positive attitudes such as gender and age.
Female and younger users were more likely to adopt
electronic health systems [15]. In this study, all partici-
pants were females and relatively young.
The participants discussed issues related to human

rights. According to them, JSANDS protects patients’
privacy to a high degree. However, they reported occa-
sional possible violation of human rights when
unauthorized access become possible. One limitation
raised by the participants, which could lead to
unauthorized access to patient records, was that the sys-
tem would remain open in case the user forget to log
out. To ensure patients’ autonomy, all of their records
must be maintained confidential and private [16]. Patient
records should be kept private from unauthorized use
[16]. In their report of the second global survey on
eHealth that addressed patient privacy in EHRs, the
WHO stated that only one third of the countries globally
reported having privacy protection legislation in place.
Such legislations are mainly found in developed coun-
tries [17]. While privacy protection is an important
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feature that needs to be addressed in any electronic sys-
tem, other legal and ethical issues need to be an integral
part of any health care system infrastructure. Ensuring
system safety necessitates a shared responsibility be-
tween developers and organizations to create policies
that control the design, development and the use of any
digital solutions [18].
Other limitations reported by users included some

technical problems and poor internet connections, and
occasional loss of previously recorded data. Similar to
our findings, these issues were suggested by a previous
research as potential negative influences of the electronic
health record use [19]. In addition, a previous Jordanian
study also documented similar technical problems in-
cluding poor internet connection, system crashes and
freezes as being a threat to patient safety [11]. While
these are related to technical issues rather than system
quality issues, organizations need to ensure appropriate
infrastructure to ensure proper system performance.
Moreover, participants expressed concerns about fail-

ure to modify data entries after a period of 28 days, and
inability to manually record the cause of death in case if
the main cause of death is not listed. Nurses in a previ-
ous study have suggested that using both a ready-made
template and a free-text approach allow for more
complete and comprehensive data, and therefore better
quality of patient care [11].
The JSANDS users described some instances where

using the system had improved their communication
skills with the patients and enhanced their sense of re-
sponsibility toward numbers of deaths. Previous research
documented opposing effects of the use of EHRs on
clinician-patient interactions; it may facilitate or inhibit
their interaction by diverting the clinician attention away
from the patient [16]. In addition, similar to our find-
ings, the use of EHR was reported to enhance the clin-
ical reasoning skills of health care providers [13, 16].
As discussed earlier, the data generated by the

JSANDS is crucial for minimizing stillbirths and neo-
natal deaths in Jordan since it allows the use of data to
take early and appropriate actions. If the Ministry of
Health consider adopting this system, there is a need for
regular upgrading and training for users in order to re-
duce possible errors and to produce complete and
worthy data. Many factors may influence the adoption
and sustainability of any electronic health system such
as positive users’ attitude, skills base, and good leader-
ship and communication [20]. In addition, similar to our
results, the need for ongoing training and the availability
of financial incentives were suggested to have positive
influence on electronic system adoption [15].
The results of this study has potential implications for

further development of JSANDS. A surveillance system
that is easy to use and able to track stillbirths and

neonatal deaths and their causes is crucial for a success-
ful implementation. Continuous monitoring and evalu-
ation should be in place to enhance the sustainability
and the effectiveness of any implemented system includ-
ing JSANDS. The findings of this study are important
for enhancing JSANDS to be scaled up to other hospitals
in Jordan.

Limitations
As with other qualitative research, the study findings
would be affected by researchers’ values, as the re-
searcher is the main instrument in qualitative studies.
This highlights the need to reflect on our roles as an ac-
tive participant in the research process [21], and to ac-
knowledge our influence on the research findings. The
research team tried to acknowledge their subjectivity
and strived to maintain an open-minded approach
through continuous self-evaluation [22]. The researchers
who were involved in the data collection and data ana-
lysis processes kept research diaries on their personal re-
flections on methodological issues such as sampling,
interviews, and analysis. In addition, to ensure credibility
of the data, member-check was established, which in-
volved asking some participants to review the prelimin-
ary analysis of their viewpoints to determine whether
they recognize that the findings reflect their own
experiences.
Furthermore, it should be noted that this paper only

presents data about the focal points’ experiences, who
were all senior nurses. This may constitute a threat of
bias and unknot representative of the population in
question. Experiences of other users including junior
staff member could be different, and therefore, future
studies that include a wide range of the system users are
recommended.
Finally, this is a descriptive qualitative study, and we

only present the users’ perceptions. As with other quali-
tative research, it is possible that there was additional in-
formation about the system that was not communicated
during the FGs. We also cannot guarantee that all the
participants’ perceptions that were communicated dur-
ing the FGs were accurate. In order to be able to
generalize the results, future research to assess the sys-
tem in terms of these variables is required.

Conclusions
Findings of this study have suggested that the JSANDS
hold promise for use in hospitals as an electronic still-
births and neonatal deaths surveillance system. Data
generated by this system has many potential uses includ-
ing, but not limited to, planning and implementing pro-
grams to limit perinatal deaths, identifying high risk and
marginalized populations, measuring the burden of still-
births and neonatal mortality, prioritizing health
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resources, and offering a basis data for epidemiologic re-
search. In addition, the system helps to reveal the causes
of these deaths, which is important for determining ap-
propriate actions. The depth of data generated by the
JSANDS is crucial for describing changes in stillbirths
and neonatal mortality and identifying health care prior-
ities. This study provided essential information that may
be used for further development of the JSANDS system.
While the users acknowledged many positive features of
the JSANDS, they also reported some limitations, which
if addressed may enhance the system usability and
sustainability.
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